
BackgroundBackground Sub-syndromalSub-syndromal

symptomsin bipolardisorder impairsymptomsin bipolardisorder impair

functioningand diminish qualityof life.functioningand diminish qualityof life.

AimsAims To examine factors associatedTo examine factors associated

withtime spentwith sub-syndromalwithtime spentwith sub-syndromal

symptoms and to characterise how thesesymptoms and to characterise how these

symptomsinfluence outcomes.symptomsinfluence outcomes.

MethodMethod In a double-blindrandomisedIn a double-blindrandomised

maintenance trial, patients received eithermaintenance trial, patients received either

olanzapine or lithiummonotherapy for1olanzapine or lithiummonotherapy for1

year.Stepwise logistic regressionmodelsyear.Stepwise logistic regressionmodels

were used to identify factors thatwerewere used to identify factors thatwere

significant predictors of percentage timesignificant predictors of percentage time

spentwith sub-syndromal symptoms.Thespentwith sub-syndromal symptoms.The

presence of sub-syndromal symptomspresence of sub-syndromal symptoms

during the first 8weekswasexaminedasaduringthe first 8weekswasexaminedas a

predictorof subsequent relapse.predictorof subsequent relapse.

ResultsResults Presence of sub-syndromalPresence of sub-syndromal

depressive symptoms during the firstdepressive symptoms during the first

8 weeks significantly increased the8 weeks significantly increased the

likelihood of depressive relapse (relativelikelihood of depressive relapse (relative

risk 4.67,risk 4.67, PP550.001).Patientswith0.001).Patientswith

psychotic features and thosewith apsychotic features and thosewith a

greaternumberof previous depressivegreaternumberof previous depressive

episodesweremore likely to experienceepisodesweremore likely to experience

sub-syndromal depressive symptomssub-syndromaldepressive symptoms

(RR(RR¼2.51,2.51, PP550.001and RR0.001and RR¼2.35,2.35,

PP¼0.03 respectively).0.03 respectively).

ConclusionsConclusions These findingshelp toThese findings help to

identifypatients at increasedriskofidentifypatients at increasedriskof

affective relapse and suggestthataffective relapse and suggestthat

appropriate therapeutic interventionsappropriate therapeutic interventions

should be considered evenwhenshould be considered evenwhen

syndromal-level symptoms are absent.syndromal-level symptoms are absent.
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Recent attention has focused on the need toRecent attention has focused on the need to

develop therapeutic strategies that allowdevelop therapeutic strategies that allow

patients with bipolar affective disorder topatients with bipolar affective disorder to

return to a premorbid level of function.return to a premorbid level of function.

Effective therapies are currently availableEffective therapies are currently available

for the treatment of acute manic and de-for the treatment of acute manic and de-

pressive episodes, and for prolonging timepressive episodes, and for prolonging time

in remission. However, patients consideredin remission. However, patients considered

to have responded to treatment mayto have responded to treatment may

nevertheless continue to experience sub-nevertheless continue to experience sub-

syndromal symptoms that impair function-syndromal symptoms that impair function-

ing and diminish quality of life. This dispar-ing and diminish quality of life. This dispar-

ity between symptom amelioration andity between symptom amelioration and

functional outcomes among patients withfunctional outcomes among patients with

bipolar disorder has been described bybipolar disorder has been described by

TohenTohen et alet al (1990(1990aa) and Chengappa) and Chengappa et alet al

(2005). In a study of first-episode disorder,(2005). In a study of first-episode disorder,

TohenTohen et alet al (2000) observed that only 38%(2000) observed that only 38%

of patients achieved functional recoveryof patients achieved functional recovery

within 2 years of treatment for an acutewithin 2 years of treatment for an acute

manic episode. One factor that maymanic episode. One factor that may

contribute to the difficulty in reaching fullcontribute to the difficulty in reaching full

functional recovery is the presence of sub-functional recovery is the presence of sub-

syndromal symptoms that either individu-syndromal symptoms that either individu-

ally or as an aggregate are not sufficientlyally or as an aggregate are not sufficiently

severe to constitute a major mood episode,severe to constitute a major mood episode,

but interfere with functioning.but interfere with functioning.

A recent reassessment of bipolar-A recent reassessment of bipolar-

spectrum disorders including patients withspectrum disorders including patients with

sub-syndromal symptoms revealed at leastsub-syndromal symptoms revealed at least

a five-fold greater prevalence than founda five-fold greater prevalence than found

with traditionally defined syndromalwith traditionally defined syndromal

diagnoses (Judd & Akiskal, 2003). Thediagnoses (Judd & Akiskal, 2003). The

persistence of sub-syndromal symptoms inpersistence of sub-syndromal symptoms in

patients with bipolar disorder has beenpatients with bipolar disorder has been

shown to contribute substantially to func-shown to contribute substantially to func-

tional impairment (Gitlintional impairment (Gitlin et alet al, 1995;, 1995;

AltshulerAltshuler et alet al, 2002). Furthermore, sub-, 2002). Furthermore, sub-

syndromal symptoms are associated withsyndromal symptoms are associated with

an increased risk of relapse (Goodnickan increased risk of relapse (Goodnick etet

alal, 1987; Tohen, 1987; Tohen et alet al, 1990a; Keller, 1990a; Keller et alet al,,

1992). Keller1992). Keller et alet al (1992) demonstrated(1992) demonstrated

that patients prescribed lithium whothat patients prescribed lithium who

achieved standard serum levels of the drugachieved standard serum levels of the drug

were both less likely to develop sub-syndro-were both less likely to develop sub-syndro-

mal symptoms and less likely to experiencemal symptoms and less likely to experience

relapse relative to those who achieved low-relapse relative to those who achieved low-

range levels, which highlights the role ofrange levels, which highlights the role of

adequate therapeutic treatment in the man-adequate therapeutic treatment in the man-

agement of these symptoms.agement of these symptoms.

A critical part of developing effectiveA critical part of developing effective

treatment strategies for the managementtreatment strategies for the management

of both sub-syndromal and syndromalof both sub-syndromal and syndromal

symptoms requires a greater understandingsymptoms requires a greater understanding

of the factors involved in their develop-of the factors involved in their develop-

ment. The goal of ourment. The goal of our post hocpost hoc analysesanalyses

was to identify factors that are associatedwas to identify factors that are associated

with a greater percentage of time withwith a greater percentage of time with

sub-syndromal symptoms, and to charac-sub-syndromal symptoms, and to charac-

terise how these symptoms influenceterise how these symptoms influence

outcomes in a randomised double-blindoutcomes in a randomised double-blind

clinical trial of relapse prevention compar-clinical trial of relapse prevention compar-

ing olanzapine and lithium in patients withing olanzapine and lithium in patients with

bipolar I disorder.bipolar I disorder.

METHODMETHOD

The details of this randomised double-blindThe details of this randomised double-blind

controlled trial have been described pre-controlled trial have been described pre-

viously (Tohenviously (Tohen et alet al, 2005) and are sum-, 2005) and are sum-

marised briefly here. Participants were atmarised briefly here. Participants were at

least 18 years old and met DSM–IVleast 18 years old and met DSM–IV

(American Psychiatric Association, 1994)(American Psychiatric Association, 1994)

criteria for an index manic or mixed bi-criteria for an index manic or mixed bi-

polar I episode based on the Structuredpolar I episode based on the Structured

Clinical Interview for DSM–IV (FirstClinical Interview for DSM–IV (First et alet al,,

1995). Prerequisites for study entry were a1995). Prerequisites for study entry were a

baseline total score of 20 or more on thebaseline total score of 20 or more on the

Young Mania Rating Scale (YMRS; YoungYoung Mania Rating Scale (YMRS; Young

et alet al, 1978) and a history of at least two, 1978) and a history of at least two

manic or mixed episodes within themanic or mixed episodes within the

previous 6 years.previous 6 years.

The trial consisted of four studyThe trial consisted of four study

periods: screening (2–7 days); open-labelperiods: screening (2–7 days); open-label

co-therapy (6–12 weeks); double-blindco-therapy (6–12 weeks); double-blind

taper (4 weeks); and double-blind mono-taper (4 weeks); and double-blind mono-

therapy (48 weeks). The starting dailytherapy (48 weeks). The starting daily

dosages for open-label co-therapy weredosages for open-label co-therapy were

olanzapine 15 mg and lithium 600 mg. Sub-olanzapine 15 mg and lithium 600 mg. Sub-

sequent dosages of olanzapine could rangesequent dosages of olanzapine could range

from 5 mg to 20 mg per day. Investigatorsfrom 5 mg to 20 mg per day. Investigators

were required to optimise lithium dosagewere required to optimise lithium dosage

and reach a target serum level of 0.6–and reach a target serum level of 0.6–

1.2 mmol/l by week 4 during this period.1.2 mmol/l by week 4 during this period.

Patients who met symptomatic remis-Patients who met symptomatic remis-

sion criteria for bipolar disorder – a totalsion criteria for bipolar disorder – a total

YMRS score of 12 or below and a totalYMRS score of 12 or below and a total

score of 8 or below on the 21-itemscore of 8 or below on the 21-item

Hamilton Rating Scale for DepressionHamilton Rating Scale for Depression

(HRSD; Hamilton, 1959) – during the(HRSD; Hamilton, 1959) – during the

second study period (co-therapy) weresecond study period (co-therapy) were

randomly assigned to treatment with eitherrandomly assigned to treatment with either

olanzapine or lithium monotherapy.olanzapine or lithium monotherapy.

During the third study period, patientsDuring the third study period, patients

remained on their current dosage ofremained on their current dosage of

randomised treatment and the dosage ofrandomised treatment and the dosage of

the discontinued drug was tapered overthe discontinued drug was tapered over
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4 weeks. During the final study period,4 weeks. During the final study period,

lithium levels were monitored and thelithium levels were monitored and the

dosage adjusted to maintain serum levelsdosage adjusted to maintain serum levels

in the therapeutic range 0.6–1.2 mmol/l.in the therapeutic range 0.6–1.2 mmol/l.

All patients randomly assigned to olanza-All patients randomly assigned to olanza-

pine also had blood drawn to maintainpine also had blood drawn to maintain

the study masking. For every outlier reportthe study masking. For every outlier report

generated for a patient in the lithium group,generated for a patient in the lithium group,

a sham lithium outlier report was sent to aa sham lithium outlier report was sent to a

patient in the olanzapine group. Thus, re-patient in the olanzapine group. Thus, re-

ports to investigative sites indicating thatports to investigative sites indicating that

the lithium dosage should be adjusted didthe lithium dosage should be adjusted did

not unmask the randomised assignment.not unmask the randomised assignment.

Illness severity was assessed using theIllness severity was assessed using the

YMRS and HRSD.YMRS and HRSD. The categorical defini-The categorical defini-

tions of euthymia, sub-syndromal symp-tions of euthymia, sub-syndromal symp-

toms and relapse (Table 1) are based ontoms and relapse (Table 1) are based on

previous reports (Yathamprevious reports (Yatham et alet al, 2004;, 2004;

GopalGopal et alet al, 2005; Tohen, 2005; Tohen et alet al, 2005)., 2005).

Relapse and sub-syndromal symptoms wereRelapse and sub-syndromal symptoms were

classified globally as bipolar (any moodclassified globally as bipolar (any mood

symptom) and by their respective manicsymptom) and by their respective manic

and depressive poles.and depressive poles.

Statistical methodsStatistical methods

Stepwise logistic regression models wereStepwise logistic regression models were

used to identify factors that were significantused to identify factors that were significant

predictors of the proportion of time spentpredictors of the proportion of time spent

with sub-syndromal symptoms. Thewith sub-syndromal symptoms. The

response, percentage time spent with sub-response, percentage time spent with sub-

syndromal symptoms, was broken into fivesyndromal symptoms, was broken into five

categories by quartiles: 0%, 0–categories by quartiles: 0%, 0–5525%,25%,

25%–25%–5550%, 50%–50%, 50%–5575% and 75% or75% and 75% or

more. Linear logistic regression models formore. Linear logistic regression models for

these ordinal response data were fitted bythese ordinal response data were fitted by

the method of maximum likelihood usingthe method of maximum likelihood using

SAS (version 8.2) PROC LOGISTIC. Cate-SAS (version 8.2) PROC LOGISTIC. Cate-

gorical explanatory variables included ther-gorical explanatory variables included ther-

apy, gender, index episode type (mania orapy, gender, index episode type (mania or

mixed),mixed), presence of psychotic features,presence of psychotic features,

rapid-rapid-cycling status, proneness to depres-cycling status, proneness to depres-

sion or mania (defined by the predominantsion or mania (defined by the predominant

episode type in previous episodes), numberepisode type in previous episodes), number

of previous bipolar episodes (0–5, 6–9, 10of previous bipolar episodes (0–5, 6–9, 10

or more), number of previous manic epi-or more), number of previous manic epi-

sodes (0–2, 3–5, 6 or more) and numbersodes (0–2, 3–5, 6 or more) and number

of previous depressive episodes (0–1, 2–3,of previous depressive episodes (0–1, 2–3,

4 or more). Dimensional explanatory vari-4 or more). Dimensional explanatory vari-

ables included age, onset age, duration ofables included age, onset age, duration of

illness, baseline YMRS total score, andillness, baseline YMRS total score, and

baseline HRSD total score. The variablebaseline HRSD total score. The variable

therapy was included in all models regard-therapy was included in all models regard-

less of statistical significance. The otherless of statistical significance. The other

explanatory variables were entered intoexplanatory variables were entered into

the model if they were significant at thethe model if they were significant at the

aa¼0.05 level and could be removed in a0.05 level and could be removed in a

stepwise manner if the least significantstepwise manner if the least significant

effect in the model at a particular step dideffect in the model at a particular step did

not meet this level of significance fornot meet this level of significance for

staying in the model. Odds ratio estimatesstaying in the model. Odds ratio estimates

and their corresponding 95% confidenceand their corresponding 95% confidence

intervals were calculated for explanatoryintervals were calculated for explanatory

variables in the final model.variables in the final model.

The presence of sub-The presence of sub-syndromal symp-syndromal symp-

tomstoms during the first 8 weeks was examinedduring the first 8 weeks was examined

as a predictor of subsequent relapse. Sepa-as a predictor of subsequent relapse. Sepa-

rate analyses were made for each type ofrate analyses were made for each type of

sub-syndromal status (any episode, depres-sub-syndromal status (any episode, depres-

sive, manic) and each type of relapse (anysive, manic) and each type of relapse (any

episode, depressive, manic). Patients whoepisode, depressive, manic). Patients who

completed at least 8 weeks of therapy with-completed at least 8 weeks of therapy with-

out relapse (out relapse (nn¼340) were included in the340) were included in the

analysis. Additional analyses evaluated theanalysis. Additional analyses evaluated the

potential impact of the presence of residualpotential impact of the presence of residual

symptoms at the outset of the double-blindsymptoms at the outset of the double-blind

treatment phase and of the absence oftreatment phase and of the absence of

symptoms at the initiation of the double-symptoms at the initiation of the double-

blind periodblind period followed by the emergencefollowed by the emergence

of sub-of sub-syndromal symptoms during thesyndromal symptoms during the

first 8 weeks on the subsequent risk of re-first 8 weeks on the subsequent risk of re-

lapse: patients were stratified according tolapse: patients were stratified according to

the presence (YMRS score 9–14) or absencethe presence (YMRS score 9–14) or absence

(YMRS score(YMRS score 448) of residual symptoms at8) of residual symptoms at

the outset of the double-blind period. Fish-the outset of the double-blind period. Fish-

er’s exact test was used to test proportions,er’s exact test was used to test proportions,

and relapse incidence rates were charac-and relapse incidence rates were charac-

terised by an estimate of the relative riskterised by an estimate of the relative risk

with 95% confidence limits; estimates werewith 95% confidence limits; estimates were

constructed with patients having no timeconstructed with patients having no time

with sub-syndromal symptoms during thewith sub-syndromal symptoms during the

first 8 weeks as the referent.first 8 weeks as the referent.

RESULTSRESULTS

Our analyses included 424 patients withOur analyses included 424 patients with

bipolar I disorder. Their baseline demo-bipolar I disorder. Their baseline demo-

graphic and illness characteristics aregraphic and illness characteristics are

presented in Table 2. No statistically signif-presented in Table 2. No statistically signif-

icant difference was observed between theicant difference was observed between the

olanzapine and lithium treatment groupsolanzapine and lithium treatment groups

on these baseline measures.on these baseline measures.

The percentages of patients with sub-The percentages of patients with sub-

syndromal symptoms at any time duringsyndromal symptoms at any time during

the 48-week study are shown in Table 3.the 48-week study are shown in Table 3.

Presented in Table 4 are the percentagesPresented in Table 4 are the percentages

of time spent with sub-syndromal symp-of time spent with sub-syndromal symp-

toms categorised by quartiles. There wastoms categorised by quartiles. There was

no statistically significant difference be-no statistically significant difference be-

tween therapies with respect to percentagetween therapies with respect to percentage

of patients with sub-syndromal symptomsof patients with sub-syndromal symptoms

at any time, or the percentage of time withat any time, or the percentage of time with

sub-syndromal bipolar symptoms overall orsub-syndromal bipolar symptoms overall or

in the individual poles (depression orin the individual poles (depression or

mania). The mean percentages of timemania). The mean percentages of time

spent with any mood symptom or withspent with any mood symptom or with

manic or depressive sub-syndromal symp-manic or depressive sub-syndromal symp-

toms among patients who experiencedtoms among patients who experienced

them were 27.4% (s.d.them were 27.4% (s.d.¼25.7), 26.8%25.7), 26.8%

(s.d.(s.d.¼28.7), and 24.4% (s.d.28.7), and 24.4% (s.d.¼18.1) respec-18.1) respec-

tively (median times 18.4%, 15.4% andtively (median times 18.4%, 15.4% and

21.5% respectively).21.5% respectively).

Among patients who completed theAmong patients who completed the

first 8 weeks of the relapse preventionfirst 8 weeks of the relapse prevention

phase without a major affective episodephase without a major affective episode

((nn¼340), the subsequent rate of relapse340), the subsequent rate of relapse

for those with bipolar sub-syndromalfor those with bipolar sub-syndromal

symptoms was 36.8% (32 of 87) andsymptoms was 36.8% (32 of 87) and

29.6% (75 of 253) for those without.29.6% (75 of 253) for those without.

Regardless of therapy, the presence ofRegardless of therapy, the presence of

sub-syndromal bipolar symptoms signifi-sub-syndromal bipolar symptoms signifi-

cantly increased the likelihood of relapsecantly increased the likelihood of relapse

into the depressive pole (17 of 87 patientsinto the depressive pole (17 of 87 patients

with sub-syndromal bipolar symptomswith sub-syndromal bipolar symptoms v.v.

26 of 253 patients without such symptoms;26 of 253 patients without such symptoms;

relative risk 1.9, 95% CI 1.09–3.33,relative risk 1.9, 95% CI 1.09–3.33,

PP¼0.038). The presence of sub-syndromal0.038). The presence of sub-syndromal

depressive (but not manic) symptoms alsodepressive (but not manic) symptoms also

increased the likelihood of bipolar relapseincreased the likelihood of bipolar relapse

(15 of 26 patients with symptoms(15 of 26 patients with symptoms v.v. 92 of92 of

314 patients without; RR314 patients without; RR¼1.97, 95% CI1.97, 95% CI

1.36–2.85,1.36–2.85, PP¼0.004) and relapse into the0.004) and relapse into the

depressive (but not manic) pole (12 of 26depressive (but not manic) pole (12 of 26

patients with symptomspatients with symptoms v.v. 31 of 31431 of 314

patients without; RRpatients without; RR¼4.67, 95% CI4.67, 95% CI

2.74–7.97,2.74–7.97, PP550.001). Patients who started0.001). Patients who started

the relapse prevention phase without sub-the relapse prevention phase without sub-

syndromal bipolar symptoms but devel-syndromal bipolar symptoms but devel-

oped them during the first 8 weeks wereoped them during the first 8 weeks were

significantly more likely to experience bi-significantly more likely to experience bi-

polar relapse relative to those withoutpolar relapse relative to those without

sub-syndromal symptoms during the samesub-syndromal symptoms during the same

period (20 of 39 patientsperiod (20 of 39 patients v.v. 75 of 25375 of 253

patients; RRpatients; RR¼1.73, 95% CI 1.21–2.48,1.73, 95% CI 1.21–2.48,

PP¼0.01). This was especially true of0.01). This was especially true of

patients with sub-syndromal depressivepatients with sub-syndromal depressive
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Table1Table1 Categorical definitions of euthymia, sub-syndromal status and relapseCategorical definitions of euthymia, sub-syndromal status and relapse

EuthymiaEuthymia Sub-syndromalSub-syndromal RelapseRelapse

ManiaMania YMRSYMRS4488 YMRS 9^14YMRS 9^14 YMRSYMRS551515

DepressionDepression HRSDHRSD4488 HRSD 9^14HRSD 9^14 HRSDHRSD551515

MixedMixed YMRSYMRS448 and HRSD8 and HRSD4488 YMRS 9^14 and HRSD 9^14YMRS 9^14 and HRSD 9^14 YMRSYMRS5515 and HRSD15 and HRSD551515

BipolarBipolar

disorderdisorder

YMRSYMRS448 and HRSD8 and HRSD4488 YMRS 9^14 or HRSD 9^14YMRS 9^14 or HRSD 9^14 YMRSYMRS5515 or HRSD15 or HRSD551515

HRSD,Hamilton Rating Scale for Depression (21-item);YMRS,Young Mania Rating Scale.HRSD,Hamilton Rating Scale for Depression (21-item);YMRS,Young Mania Rating Scale.
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symptoms and subsequent relapse into thesymptoms and subsequent relapse into the

depressive pole (12 of 25 patientsdepressive pole (12 of 25 patients v.v. 31 of31 of

314 patients; RR314 patients; RR¼4.86, 95% CI 2.87–4.86, 95% CI 2.87–

8.24,8.24, PP550.0001). In contrast, patients0.0001). In contrast, patients

who had residual sub-syndromal symptomswho had residual sub-syndromal symptoms

(any mood) at the outset of the double-(any mood) at the outset of the double-

blind phase and continued to experienceblind phase and continued to experience

symptoms during the first 8 weeks weresymptoms during the first 8 weeks were

not more likely to relapse than those with-not more likely to relapse than those with-

out sub-syndromal symptoms during thisout sub-syndromal symptoms during this

period (12 of 48 patientsperiod (12 of 48 patients v.v. 75 of 25375 of 253

patients; RRpatients; RR¼0.84, 95% CI 0.50–1.43,0.84, 95% CI 0.50–1.43,

PP¼0.60).0.60).

Of the individual factors assessed,Of the individual factors assessed,

presence of psychotic features and a greaterpresence of psychotic features and a greater

number of previous depressive episodesnumber of previous depressive episodes

were associated with increased time withwere associated with increased time with

depressive sub-syndromal symptoms.depressive sub-syndromal symptoms.

Patients with psychotic features were 2.51Patients with psychotic features were 2.51

(95% CI 1.47–4.30;(95% CI 1.47–4.30; PP550.001) times more0.001) times more

likely to experience sub-syndromal depres-likely to experience sub-syndromal depres-

sive symptoms. Patients with two or threesive symptoms. Patients with two or three

previous depressive episodes were 1.96previous depressive episodes were 1.96

(95% CI 1.04–3.71) times more likely to(95% CI 1.04–3.71) times more likely to

experience sub-syndromal depressive symp-experience sub-syndromal depressive symp-

toms relative to those with no or onetoms relative to those with no or one

previous episode, and those with four orprevious episode, and those with four or

more were 2.35 (95% CI 1.21–4.54) timesmore were 2.35 (95% CI 1.21–4.54) times

more likely to do so than those with no ormore likely to do so than those with no or

one episode (one episode (PP¼0.03).0.03).

DISCUSSIONDISCUSSION

Our analyses identified illness characteris-Our analyses identified illness characteris-

tics that were associated with a greatertics that were associated with a greater

amount of time spent experiencing sub-amount of time spent experiencing sub-

syndromal symptoms in patients with bi-syndromal symptoms in patients with bi-

polar I disorder, and examined the impactpolar I disorder, and examined the impact

of these symptoms on outcomes. Thereof these symptoms on outcomes. There

was no statistically significant differencewas no statistically significant difference

between the olanzapine and lithium treat-between the olanzapine and lithium treat-

ment groups with regard to the percentagement groups with regard to the percentage

of patients who experienced sub-syndromalof patients who experienced sub-syndromal

symptoms or in the percentage of timesymptoms or in the percentage of time

spent with symptoms. Approximatelyspent with symptoms. Approximately

38% of patients experienced symptoms38% of patients experienced symptoms

that fell within the sub-syndromal rangethat fell within the sub-syndromal range

of severity, as defined by rating scales, atof severity, as defined by rating scales, at

any time during the maintenance phase ofany time during the maintenance phase of

this study. Among these patients, just overthis study. Among these patients, just over

a quarter (27%) of the time was spent witha quarter (27%) of the time was spent with

sub-syndromal symptoms. These results aresub-syndromal symptoms. These results are

consistent with previous reports fromconsistent with previous reports from

non-controlled studies documenting thenon-controlled studies documenting the

prevalence of sub-syndromal symptoms inprevalence of sub-syndromal symptoms in

patients with bipolar I disorder (Keitnerpatients with bipolar I disorder (Keitner etet

alal, 1996; Judd, 1996; Judd et alet al, 2002; Post, 2002; Post et alet al,,

2003). Our findings further extend the view2003). Our findings further extend the view

that sub-syndromal symptoms are commonthat sub-syndromal symptoms are common

and pervasive in bipolar I disorder, even inand pervasive in bipolar I disorder, even in

a population of patients who achieveda population of patients who achieved

clinical response from an acute manic orclinical response from an acute manic or

mixed episode and continued to receivemixed episode and continued to receive

treatment for relapse prevention.treatment for relapse prevention.

Meaningful comparisons between theseMeaningful comparisons between these

findings and those of previous reportsfindings and those of previous reports
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Table 2Table 2 Demographic and illness characteristics of the sampleDemographic and illness characteristics of the sample

Lithium groupLithium group

((nn¼211)211)

Olanzapine groupOlanzapine group

((nn¼213)213)

Gender,Gender, nn (%)(%)

FemaleFemale 114 (54.0)114 (54.0) 112 (52.6)112 (52.6)

MaleMale 97 (46.0)97 (46.0) 10101 (47.4)1 (47.4)

Mania type,Mania type, nn (%)(%)

MixedMixed 12 (5.7)12 (5.7) 14 (6.6)14 (6.6)

ManiaMania 199 (94.3)199 (94.3) 199 (93.4)199 (93.4)

Psychotic features present,Psychotic features present, nn (%)(%) 51 (24.2)51 (24.2) 58 (27.2)58 (27.2)

Rapid-cycling present,Rapid-cycling present, nn (%)(%) 7 (3.3)7 (3.3) 6 (2.8)6 (2.8)

Proneness category,Proneness category, nn (%)(%)

DepressionDepression 73 (34.6)73 (34.6) 72 (33.8)72 (33.8)

ManiaMania 138 (65.4)138 (65.4) 141 (66.2)141 (66.2)

Previous bipolar episodes,Previous bipolar episodes, nn (%)(%)

1^51^5 73 (34.6)73 (34.6) 83 (39.0)83 (39.0)

6^96^9 71 (33.6)71 (33.6) 73 (34.3)73 (34.3)

10 or more10 or more 67 (31.8)67 (31.8) 57 (26.8)57 (26.8)

Previousmanic episodes,Previous manic episodes, nn (%)(%)

1^21^2 66 (31.3)66 (31.3) 57 (26.8)57 (26.8)

3^53^5 70 (33.2)70 (33.2) 92 (43.2)92 (43.2)

6 or more6 ormore 75 (35.5)75 (35.5) 64 (30.0)64 (30.0)

Previous depressive episodes,Previous depressive episodes, nn (%)(%)

0^10^1 73 (34.6)73 (34.6) 89 (41.8)89 (41.8)

2-32-3 73 (34.6)73 (34.6) 71 (33.3)71 (33.3)

4 or more4 ormore 65 (30.8)65 (30.8) 53 (24.9)53 (24.9)

Number of previous bipolar episodesNumber of previous bipolar episodes

MedianMedian 77 66

IQRIQR 88 66

Number of previous manic episodesNumber of previous manic episodes

MedianMedian 44 44

IQRIQR 55 44

Number of previous depressive episodesNumber of previous depressive episodes

MedianMedian 22 22

IQRIQR 33 22

Age, years: mean (s.d.)Age, years: mean (s.d.) 42.2 (12.1)42.2 (12.1) 42.6 (13.1)42.6 (13.1)

Age at onset, years: mean (s.d.)Age at onset, years: mean (s.d.) 28.2 (10.1)28.2 (10.1) 28.9 (11.5)28.9 (11.5)

Duration of illness, years: mean (s.d.)Duration of illness, years: mean (s.d.) 13.5 (9.9)13.5 (9.9) 13.3 (10.5)13.3 (10.5)

YMRS total score at visit 1: mean (s.d.)YMRS total score at visit 1: mean (s.d.) 28.5 (6.1)28.5 (6.1) 27.9 (5.5)27.9 (5.5)

HRSD total score at baseline: mean (s.d.)HRSD total score at baseline: mean (s.d.) 5.6 (4.2)5.6 (4.2) 5.4 (4.3)5.4 (4.3)

HRSD,Hamilton Rating Scale for Depression (21-item); IQR, interquartile range;YMRS,Young Mania Rating Scale.HRSD,Hamilton Rating Scale for Depression (21-item); IQR, interquartile range;YMRS,Young Mania Rating Scale.

Table 3Table 3 Participants with sub-syndromalParticipants with sub-syndromal

symptoms at any time during the 48-week studysymptoms at any time during the 48-week study

Participants,Participants, nn (%)(%)

LithiumLithium

groupgroup

nn¼211211

OlanzapineOlanzapine

groupgroup

nn¼213213

Anymood symptomAnymood symptom 83 (39.3)83 (39.3) 80 (37.6)80 (37.6)

DepressionDepression 39 (18.5)39 (18.5) 35 (16.4)35 (16.4)

ManiaMania 56 (26.5)56 (26.5) 48 (22.5)48 (22.5)
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with respect to time with sub-syndromalwith respect to time with sub-syndromal

symptoms are difficult to make because ofsymptoms are difficult to make because of

differences in defining criteria, methods ofdifferences in defining criteria, methods of

assessment and study design. Notably, forassessment and study design. Notably, for

participants in our study who experiencedparticipants in our study who experienced

relapse into an affective episode duringrelapse into an affective episode during

the study period, only data prior to thethe study period, only data prior to the

event were included in the analyses. Itevent were included in the analyses. It

should also be noted that all patients en-should also be noted that all patients en-

tered this study with an index manic ortered this study with an index manic or

mixed episode, which may account in partmixed episode, which may account in part

for differences in the distribution of timefor differences in the distribution of time

with symptoms in the two poles relativewith symptoms in the two poles relative

to studies that involved patients with eitherto studies that involved patients with either

manic/mixed or depressive episodes. In-manic/mixed or depressive episodes. In-

deed, previous studies have reported thatdeed, previous studies have reported that

patients spend substantially more time withpatients spend substantially more time with

depressive symptoms than with manicdepressive symptoms than with manic

symptoms (Juddsymptoms (Judd et alet al, 2002; Post, 2002; Post et alet al,,

2003; Joffe2003; Joffe et alet al, 2004), whereas the distri-, 2004), whereas the distri-

bution of time with symptoms in our studybution of time with symptoms in our study

was roughly equal for the manic (26.8%)was roughly equal for the manic (26.8%)

and depressive (24.4%) poles. Since theand depressive (24.4%) poles. Since the

polarity of index mood episode is a predic-polarity of index mood episode is a predic-

tor of the polarity of subsequent relapsetor of the polarity of subsequent relapse

(Tohen(Tohen et alet al, 2003), it is possible that the, 2003), it is possible that the

distribution of sub-syndromal symptoms isdistribution of sub-syndromal symptoms is

similarly dependent on the polarity of thesimilarly dependent on the polarity of the

index episode.index episode.

Predictors of sub-syndromalPredictors of sub-syndromal
symptomssymptoms

Of the clinical variables analysed, the pre-Of the clinical variables analysed, the pre-

sence of psychotic features and thesence of psychotic features and the

number of previous depressive episodesnumber of previous depressive episodes

were associated with increased time spentwere associated with increased time spent

with sub-syndromal symptoms. Patientswith sub-syndromal symptoms. Patients

who entered the study with psychoticwho entered the study with psychotic

features were more likely to experiencefeatures were more likely to experience

a greater percentage of time with sub-a greater percentage of time with sub-

syndromal depressive symptoms than thosesyndromal depressive symptoms than those

without such features. This finding is inter-without such features. This finding is inter-

esting in light of recent reports questioningesting in light of recent reports questioning

the prognostic value of psychotic features inthe prognostic value of psychotic features in

bipolar disorder with respect to illnessbipolar disorder with respect to illness

severity and treatment response (Keckseverity and treatment response (Keck etet

alal, 2003). In a study by Swann, 2003). In a study by Swann et alet al

(2004) the presence of psychotic features(2004) the presence of psychotic features

was associated with greater overall func-was associated with greater overall func-

tional impairment, but was not correlatedtional impairment, but was not correlated

with higher baseline mania scores or alteredwith higher baseline mania scores or altered

treatment response. On the other hand, atreatment response. On the other hand, a

study by Tohenstudy by Tohen et alet al (1990(1990bb) identified) identified

the presence of psychotic features duringthe presence of psychotic features during

the index episode as a predictor of shorterthe index episode as a predictor of shorter

time in remission.time in remission.

A greater number of previous depres-A greater number of previous depres-

sive episodes was also associated with asive episodes was also associated with a

greater percentage of time spent with sub-greater percentage of time spent with sub-

syndromal depressive symptoms, which issyndromal depressive symptoms, which is

in accordance with a previous report byin accordance with a previous report by

PostPost et alet al (2003). These findings also extend(2003). These findings also extend

previous reports that a greater number ofprevious reports that a greater number of

previous affective episodes increases theprevious affective episodes increases the

risk of subsequent relapse (Kessingrisk of subsequent relapse (Kessing et alet al,,

2004).2004).

Predictors of relapsePredictors of relapse

In our study the presence of sub-In our study the presence of sub-syndromalsyndromal

symptoms during the first 8 weeks of thesymptoms during the first 8 weeks of the

relapse prevention phase was associatedrelapse prevention phase was associated

with a significantly greater likelihood ofwith a significantly greater likelihood of

subsequent relapse, particularly into thesubsequent relapse, particularly into the

depressive pole. This finding agrees, in part,depressive pole. This finding agrees, in part,

with previous studies that have reported anwith previous studies that have reported an

increased risk of relapse associated withincreased risk of relapse associated with

sub-syndromal symptoms (Goodnicksub-syndromal symptoms (Goodnick et alet al,,

1987; Tohen1987; Tohen et alet al, 1990, 1990aa; Keller; Keller et alet al,,

1992). However, the presence of depressive1992). However, the presence of depressive

sub-syndromal symptoms was predictive ofsub-syndromal symptoms was predictive of

depressive relapse, whereas there wasdepressive relapse, whereas there was

no corresponding relationship betweenno corresponding relationship between

sub-syndromal manic symptoms and manicsub-syndromal manic symptoms and manic

relapse. In contrast, in a study of relapserelapse. In contrast, in a study of relapse

prevention with lithium, Kellerprevention with lithium, Keller et alet al

(1992) reported in a non-controlled study(1992) reported in a non-controlled study

a stronger association between manic sub-a stronger association between manic sub-

syndromal symptoms and manic relapse re-syndromal symptoms and manic relapse re-

lative to the depressive polarity. It is notlative to the depressive polarity. It is not

clear what factors account for these discre-clear what factors account for these discre-

pant results; however, it is possible that thepant results; however, it is possible that the

use of olanzapine and lithium in combina-use of olanzapine and lithium in combina-

tion to treat the acute episode, and mono-tion to treat the acute episode, and mono-

therapy during relapse prevention, mighttherapy during relapse prevention, might

have contributed to our results. Furtherhave contributed to our results. Further

analyses of sub-syndromal symptoms dur-analyses of sub-syndromal symptoms dur-

ing the first 8 weeks of the monotherapying the first 8 weeks of the monotherapy

phase that differentiated residual sub-phase that differentiated residual sub-

syndromal symptoms (i.e. symptoms fromsyndromal symptoms (i.e. symptoms from

the index episode that had not resolvedthe index episode that had not resolved

completely) from newly emerged sub-completely) from newly emerged sub-

syndromal symptoms yielded intriguingsyndromal symptoms yielded intriguing

results: the emergence of sub-syndromalresults: the emergence of sub-syndromal

symptoms (in particular sub-syndromalsymptoms (in particular sub-syndromal

depressive symptoms) was associated withdepressive symptoms) was associated with

significantly greater risk of subsequentsignificantly greater risk of subsequent

relapse into the depressive pole, whereasrelapse into the depressive pole, whereas

the presence of residual symptoms wasthe presence of residual symptoms was

not. This finding suggests that the longitu-not. This finding suggests that the longitu-

dinal assessment of symptom severity, asdinal assessment of symptom severity, as

opposed to just cross-sectional assessment,opposed to just cross-sectional assessment,

might better determine the risk ofmight better determine the risk of

subsequent relapse.subsequent relapse.

LimitationsLimitations

There are several limitations to these ana-There are several limitations to these ana-

lyses that warrant discussion. Patients inlyses that warrant discussion. Patients in

this study were required to achieve remis-this study were required to achieve remis-

sion from an acute manic or mixed episodesion from an acute manic or mixed episode

to be included in the relapse preventionto be included in the relapse prevention

phase of the trial; thus, this population con-phase of the trial; thus, this population con-

sisted of patients who responded to com-sisted of patients who responded to com-

bined olanzapine and lithium treatmentbined olanzapine and lithium treatment

and who might not be representative ofand who might not be representative of

the general population of people with bi-the general population of people with bi-

polar I disorder. A related limitation is thatpolar I disorder. A related limitation is that

our results may not be generalised to pa-our results may not be generalised to pa-

tients who are unable or refuse to partici-tients who are unable or refuse to partici-

pate in clinical trials. It should be noted,pate in clinical trials. It should be noted,

however, that in contrast to naturalistichowever, that in contrast to naturalistic

studies, the analyses of data from ourstudies, the analyses of data from our

randomised clinical trial were adjustedrandomised clinical trial were adjusted

for pharmacological treatment. Anotherfor pharmacological treatment. Another

limitation is the relatively short follow-uplimitation is the relatively short follow-up

period of only 1 year, which may notperiod of only 1 year, which may not

characterise the full longitudinal course ofcharacterise the full longitudinal course of

bipolar disorder.bipolar disorder.

Our findings provide prognostic valueOur findings provide prognostic value

in terms of identifying patients at increasedin terms of identifying patients at increased

risk of affective relapse. Given that therisk of affective relapse. Given that the

presence of sub-syndromal symptoms ispresence of sub-syndromal symptoms is

518518

Table 4Table 4 Percentage of time spent with sub-syndromal symptomsPercentage of time spent with sub-syndromal symptoms

Timewith symptoms, %Timewith symptoms, %

nn 0%0% 0^25%0^25% 25^50%25^50% 50^75%50^75% 4475%75%

BipolarBipolar

LithiumLithium 211211 60.760.7 22.322.3 10.010.0 5.75.7 1.41.4

OlanzapineOlanzapine 213213 62.462.4 22.122.1 7.07.0 3.83.8 4.74.7

DepressionDepression

LithiumLithium 211211 81.581.5 12.312.3 4.34.3 1.91.9 0.00.0

OlanzapineOlanzapine 213213 83.683.6 8.58.5 5.65.6 1.41.4 0.90.9

ManiaMania

LithiumLithium 211211 73.573.5 16.116.1 4.74.7 4.74.7 0.90.9

OlanzapineOlanzapine 213213 77.577.5 14.614.6 2.32.3 2.32.3 3.33.3
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associated with significant functional im-associated with significant functional im-

pairment (Tohenpairment (Tohen et alet al, 1990, 1990aa; Altshuler; Altshuler etet

alal, 2002) and incurs large social and, 2002) and incurs large social and

economic health costs (Bauereconomic health costs (Bauer et alet al, 2001;, 2001;

MacQueenMacQueen et alet al, 2003), appropriate, 2003), appropriate

pharmacological and non-pharmacologicalpharmacological and non-pharmacological

therapeutic interventions should be consid-therapeutic interventions should be consid-

ered even in the absence of symptoms at theered even in the absence of symptoms at the

syndromal level.syndromal level.
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