
BackgroundBackground Duration of untreatedDuration of untreated

psychosis (DUP) maycontribute to thepsychosis (DUP) maycontribute to the

observedheterogeneityofthe treatmentobservedheterogeneityofthe treatment

response in first-episode schizophrenia.response in first-episode schizophrenia.

AimsAims To examine therelationship ofTo examine the relationship of

DUPandpremorbid functionwith clinicalDUPandpremorbid functionwith clinical

outcomes followingupto 2 years ofoutcomes followingupto 2 years of

antipsychotic treatment.antipsychotic treatment.

MethodMethod For a subsample (For a subsample (nn¼191) of191) of

subjects participating in a clinical trial,subjects participating in a clinical trial,

DUPandpremorbid functionwereDUPandpremorbid functionwere

prospectivelycomparedwith clinicalprospectivelycomparedwith clinical

response to olanzapine orhaloperidol.response to olanzapine orhaloperidol.

ResultsResults Shorter DUPandgoodShorter DUPandgood

premorbid function each independentlypremorbid function each independently

are associatedwith betterclinicalare associatedwith betterclinical

response, including improvement inresponse, including improvement in

overallpsychopathologyandnegativeoverallpsychopathologyandnegative

symptoms.Premorbid function also issymptoms.Premorbid function also is

associatedwith positive symptom, socialassociatedwith positive symptom, social

andvocational outcomes.andvocational outcomes.

ConclusionsConclusions Earlier antipsychoticEarlier antipsychotic

treatment is associatedwith bettertreatment is associatedwith better

outcomes in first-episode schizophrenia.outcomesin first-episode schizophrenia.

Poorpremorbid function couldindicate anPoorpremorbid function couldindicate an

illness subtype less likely to respond toillness subtype less likely to respond to

antipsychotic treatmentregardless ofantipsychotic treatmentregardless of

when it is instituted.when it is instituted.
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Schizophrenia is a heterogeneous disorderSchizophrenia is a heterogeneous disorder

with good symptomatic and functional out-with good symptomatic and functional out-

comes in some patients although otherscomes in some patients although others

have a more severe, deteriorating coursehave a more severe, deteriorating course

(Wiersma(Wiersma et alet al, 1998). This heterogeneity, 1998). This heterogeneity

can result from environmental factors ascan result from environmental factors as

well as differences in the underlying diseasewell as differences in the underlying disease

biology. Antipsychotic medication treat-biology. Antipsychotic medication treat-

ment might be such an environmentalment might be such an environmental

factor, with earlier intervention increasingfactor, with earlier intervention increasing

the likelihood of good response (Loebelthe likelihood of good response (Loebel

et alet al, 1992). Early age of onset and poor, 1992). Early age of onset and poor

premorbid function are associated withpremorbid function are associated with

prognosis and could be the behaviouralprognosis and could be the behavioural

manifestation of brain function impair-manifestation of brain function impair-

ments indicative of a poor prognosisments indicative of a poor prognosis

(Lieberman(Lieberman et alet al, 2001, 2001bb). Such factors). Such factors

could also conceivably lead to treatmentcould also conceivably lead to treatment

delay and therefore confound the relation-delay and therefore confound the relation-

ship of duration of untreated psychosisship of duration of untreated psychosis

(DUP) with outcome (McGlashan, 1999).(DUP) with outcome (McGlashan, 1999).

In this study we evaluated the independentIn this study we evaluated the independent

contributions of DUP, age at onset and pre-contributions of DUP, age at onset and pre-

morbid function to rate of symptom remis-morbid function to rate of symptom remis-

sion, change in psychopathology severitysion, change in psychopathology severity

and social and vocational function.and social and vocational function.

METHODMETHOD

Data for this study were collected as part ofData for this study were collected as part of

a 2-year randomised, double-blind clinicala 2-year randomised, double-blind clinical

trial that compared the efficacy and safetytrial that compared the efficacy and safety

of olanzapine with that of haloperidol inof olanzapine with that of haloperidol in

patients experiencing a first-episode ofpatients experiencing a first-episode of

DSM–IV (American Psychiatric Associa-DSM–IV (American Psychiatric Associa-

tion, 1994) schizophrenia, schizophreni-tion, 1994) schizophrenia, schizophreni-

form or schizoaffective disorder. The trialform or schizoaffective disorder. The trial

was conducted from March 1997 to Julywas conducted from March 1997 to July

2001 at 14 academic centres in North2001 at 14 academic centres in North

America and Western Europe. All studyAmerica and Western Europe. All study

personnel and participants remainedpersonnel and participants remained

masked for the total duration of the studymasked for the total duration of the study

and until the study data-set was completelyand until the study data-set was completely

finalised. A detailed description of thefinalised. A detailed description of the

study methods is available in an earlierstudy methods is available in an earlier

publication (Liebermanpublication (Lieberman et alet al, 2003)., 2003).

ParticipantsParticipants

Participants were aged 16–40 years and metParticipants were aged 16–40 years and met

DSM–IV diagnostic criteria before age 35DSM–IV diagnostic criteria before age 35

years. They could not have been ill for moreyears. They could not have been ill for more

than 5 years because individuals with long-than 5 years because individuals with long-

er duration of illness might be clinicallyer duration of illness might be clinically

more similar to patients with chronicmore similar to patients with chronic

disease rather than a first-episode. If a priordisease rather than a first-episode. If a prior

psychotic episode had remitted 6 months orpsychotic episode had remitted 6 months or

longer before enrolment, patients were notlonger before enrolment, patients were not

considered first-episode and were thereforeconsidered first-episode and were therefore

excluded. Individuals were excluded fromexcluded. Individuals were excluded from

the study if they had prior antipsychoticthe study if they had prior antipsychotic

drug treatment for more than 16 cumula-drug treatment for more than 16 cumula-

tive weeks. Subjects experienced active psy-tive weeks. Subjects experienced active psy-

chotic symptoms (scoredchotic symptoms (scored 554 on at least4 on at least

two or scoredtwo or scored 555 on one of the Positive5 on one of the Positive

and Negative Syndrome Scale (PANSS;and Negative Syndrome Scale (PANSS;

KayKay et alet al, 1988) psychosis items P1, P2,, 1988) psychosis items P1, P2,

P3, P5 or P6, and scoredP3, P5 or P6, and scored 554 on the Clinical4 on the Clinical

Global Impression Severity Scale (CGI-S;Global Impression Severity Scale (CGI-S;

Guy, 1976)) and had a premorbid IQGuy, 1976)) and had a premorbid IQ

5570. In order not to compromise patient70. In order not to compromise patient

safety in a randomised trial, participantssafety in a randomised trial, participants

could not be at serious suicidal risk. Eachcould not be at serious suicidal risk. Each

participant (or an authorised legal represen-participant (or an authorised legal represen-

tative) had to understand the nature oftative) had to understand the nature of

the study and sign an informed consentthe study and sign an informed consent

document.document.

Study design and proceduresStudy design and procedures

Upon study enrolment, a 2- to 14-dayUpon study enrolment, a 2- to 14-day

screening and washout period was requiredscreening and washout period was required

for all participants who were currentlyfor all participants who were currently

taking psychotropic medication. Followingtaking psychotropic medication. Following

this period, participants were randomisedthis period, participants were randomised

to treatment with olanzapine (5–20 mg/to treatment with olanzapine (5–20 mg/

day) or haloperidol (2–20 mg/day), using aday) or haloperidol (2–20 mg/day), using a

central, interactive voice-response system.central, interactive voice-response system.

Baseline study evaluations were carriedBaseline study evaluations were carried

out before randomisation, and follow-upout before randomisation, and follow-up

clinical ratings were performed weekly forclinical ratings were performed weekly for

the first 6 weeks, every 2 weeks for the nextthe first 6 weeks, every 2 weeks for the next

6 weeks, and monthly afterwards for up to6 weeks, and monthly afterwards for up to

2 years.2 years.

Predictor measuresPredictor measures

Measurement of DUP requires the determi-Measurement of DUP requires the determi-

nation of the onset of psychosis and thenation of the onset of psychosis and the

onset of treatment. Data on the onset ofonset of treatment. Data on the onset of

psychosis were determined with thepsychosis were determined with the
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SymptomSymptom Onset inOnset in Schizophrenia (SOS)Schizophrenia (SOS)

scale, a clinician-scale, a clinician-administered scale thatadministered scale that

has previously demonstrated excellent in-has previously demonstrated excellent in-

terrater reliability (Perkinsterrater reliability (Perkins et alet al, 2000)., 2000).

The SOS scale rates the occurrence andThe SOS scale rates the occurrence and

dates the onset of 16 prodromal symptomsdates the onset of 16 prodromal symptoms

and of psychosis (hallucinations, delusionsand of psychosis (hallucinations, delusions

and disorganisation). Defining the onset ofand disorganisation). Defining the onset of

treatment is complicated by the fact thattreatment is complicated by the fact that

most patients had brief exposure to an anti-most patients had brief exposure to an anti-

psychotic before randomisation with thepsychotic before randomisation with the

study drug. A total of 62% (119/191) ofstudy drug. A total of 62% (119/191) of

the participants were receiving acute anti-the participants were receiving acute anti-

psychotic treatment for their psychosispsychotic treatment for their psychosis

immediately preceding study entry. Theimmediately preceding study entry. The

mean length of this acute antipsychoticmean length of this acute antipsychotic

treatment was 26.1 days (s.d.treatment was 26.1 days (s.d.¼27.1,27.1,

medianmedian¼16.0). Another 23% (44/191)16.0). Another 23% (44/191)

had one or more past brief trials insufficienthad one or more past brief trials insufficient

to lead to treatment remission, where theto lead to treatment remission, where the

patient had taken an antipsychotic for atpatient had taken an antipsychotic for at

least 1 day but had stopped taking the anti-least 1 day but had stopped taking the anti-

psychotic at least 2 weeks before thepsychotic at least 2 weeks before the

current treatment episode. Among thecurrent treatment episode. Among the

participants who had a prior antipsychoticparticipants who had a prior antipsychotic

trial, the mean duration of previous treat-trial, the mean duration of previous treat-

ment was 34.3 days (s.d.ment was 34.3 days (s.d.¼39.0, med-39.0, med-

ianian¼17). Given these ambiguities, we17). Given these ambiguities, we

chosechose a prioria priori to define onset of treatmentto define onset of treatment

for antipsychotic-naıve participants as thefor antipsychotic-naı̈ve participants as the

date of randomisation. For those who weredate of randomisation. For those who were

receiving a commercially available anti-receiving a commercially available anti-

psychotic immediately before study enrol-psychotic immediately before study enrol-

ment, onset of treatment was defined asment, onset of treatment was defined as

the initiation date of that acute anti-the initiation date of that acute anti-

psychotic treatment. Previous briefpsychotic treatment. Previous brief

episodes of antipsychotic treatment thatepisodes of antipsychotic treatment that

did not result in symptom remission anddid not result in symptom remission and

that had ended at least 2 weeks before thethat had ended at least 2 weeks before the

onset of the current trial were not consid-onset of the current trial were not consid-

ered clinically meaningful trials, and wereered clinically meaningful trials, and were

not considered in the dating of treatmentnot considered in the dating of treatment

onset. The DUP was thus calculated as theonset. The DUP was thus calculated as the

number of months between the date thatnumber of months between the date that

the subject first experienced a psychoticthe subject first experienced a psychotic

symptom and onset of treatment, as definedsymptom and onset of treatment, as defined

above. As indicated above, all patientsabove. As indicated above, all patients

taking psychotropic medications at studytaking psychotropic medications at study

enrolment had a 2- to 14-day washoutenrolment had a 2- to 14-day washout

period before randomisation.period before randomisation.

Age at onset of psychosis was calcu-Age at onset of psychosis was calcu-

lated from the SOS scale as the age whenlated from the SOS scale as the age when

the subject first experienced psychoticthe subject first experienced psychotic

symptoms. Premorbid social and occupa-symptoms. Premorbid social and occupa-

tional function was rated with the Premor-tional function was rated with the Premor-

bid Adjustment Scale (PAS; Cannon-Spoorbid Adjustment Scale (PAS; Cannon-Spoor

et alet al, 1982) total score with lower scores, 1982) total score with lower scores

indicating better function. The SOS andindicating better function. The SOS and

PAS interviews were conducted at 12-weekPAS interviews were conducted at 12-week

follow-up or study withdrawal.follow-up or study withdrawal.

Outcome measuresOutcome measures

Severity of symptoms was evaluated withSeverity of symptoms was evaluated with

the PANSS (30 items, 1–7 scale),the PANSS (30 items, 1–7 scale), thethe

Montgomery–Asberg Depression RatingMontgomery–Åsberg Depression Rating

Scale (MADRS; Montgomery & Asberg,Scale (MADRS; Montgomery & Åsberg,

1979; 10 items, 0–6 scale) and the CGI-S1979; 10 items, 0–6 scale) and the CGI-S

(1–7 scale). Patients who met the following(1–7 scale). Patients who met the following

criteria for 4 consecutive weeks were classi-criteria for 4 consecutive weeks were classi-

fied as remitters: no rating offied as remitters: no rating of 443 (mild) on3 (mild) on

items P1, P2, P3, P5, and P6 of the PANSS;items P1, P2, P3, P5, and P6 of the PANSS;

and a CGI Severity scoreand a CGI Severity score 443 (mildly ill).3 (mildly ill).

Social and vocational function ratings wereSocial and vocational function ratings were

available for a sub-sample of 52 participantsavailable for a sub-sample of 52 participants

only, as determined from the relevant first 12only, as determined from the relevant first 12

items of the Heinrich Carpenter Quality ofitems of the Heinrich Carpenter Quality of

Life (QOL) scale (HeinrichsLife (QOL) scale (Heinrichs et alet al, 1984)., 1984).

Control measures and raterControl measures and rater
trainingtraining

In all analyses we controlled for site, anti-In all analyses we controlled for site, anti-

psychotic drug randomisation, and baselinepsychotic drug randomisation, and baseline

symptom severity. Formal training for allsymptom severity. Formal training for all

clinical rating scales was provided at anclinical rating scales was provided at an

investigator meeting, supplemented byinvestigator meeting, supplemented by

written training materials. Training for thewritten training materials. Training for the

PANSS, SOS and QOL scales includedPANSS, SOS and QOL scales included

rating of a videotaped interview, followedrating of a videotaped interview, followed

by discussion and review of ratings. Noby discussion and review of ratings. No

formal assessment of rater reliability wasformal assessment of rater reliability was

carried out for any clinical measure.carried out for any clinical measure.

Statistical methodsStatistical methods

All analyses were performed on an intent-All analyses were performed on an intent-

to-treat basis including all randomisedto-treat basis including all randomised

participants who provided informationparticipants who provided information

about premorbid function and symptomabout premorbid function and symptom

onset. When last-observation-carried-onset. When last-observation-carried-

forward change from baseline to end-pointforward change from baseline to end-point

was assessed, patients were included in thewas assessed, patients were included in the

analysis only if both a baseline and post-analysis only if both a baseline and post-

baseline measure were available.baseline measure were available.

Related statistical assumptions andRelated statistical assumptions and

interactions were examined before proceed-interactions were examined before proceed-

ing with the model selection. To avoid theing with the model selection. To avoid the

undue influence from the right skewnessundue influence from the right skewness

in distributions of DUP and days of pre-in distributions of DUP and days of pre-

study antipsychotic treatment, logstudy antipsychotic treatment, log22 trans-trans-

formation (the base of 2 was chosen forformation (the base of 2 was chosen for

the convenience of interpretation) wasthe convenience of interpretation) was

applied to these data. As a sensitivityapplied to these data. As a sensitivity

measure, the results were double-validatedmeasure, the results were double-validated

by categorising DUP into long and shortby categorising DUP into long and short

groups split at median. Both results aregroups split at median. Both results are

reported.reported.

Changes in PANSS total, positive,Changes in PANSS total, positive,

negative and MADRS scores were modellednegative and MADRS scores were modelled

with hierarchical linear regression modelswith hierarchical linear regression models

to evaluate independent contributions ofto evaluate independent contributions of

DUP, premorbid course and premorbidDUP, premorbid course and premorbid

functioning after the effects of otherfunctioning after the effects of other

important predictors had been accountedimportant predictors had been accounted

for. The model first controlled for possiblefor. The model first controlled for possible

confounding effects from site, baseline andconfounding effects from site, baseline and

therapy, followed by a stepwise proceduretherapy, followed by a stepwise procedure

to select important predictor variables fromto select important predictor variables from

age, gender, ethnicity, smoking status, diag-age, gender, ethnicity, smoking status, diag-

nosis, age at onset and duration of pre-nosis, age at onset and duration of pre-

study treatment. A variable had to reachstudy treatment. A variable had to reach

statistical significance at the 0.05 level tostatistical significance at the 0.05 level to

enter the model and 0.10 to stay. Pre-enter the model and 0.10 to stay. Pre-

morbid function and logmorbid function and log22DUP entered theDUP entered the

model last. Finally, we checked the possiblemodel last. Finally, we checked the possible

interactions between significant predictorsinteractions between significant predictors

and therapy.and therapy.

The survival curves for time to remis-The survival curves for time to remis-

sion were estimated for short and longsion were estimated for short and long

DUP groups using the Kaplan–MeierDUP groups using the Kaplan–Meier

method and tested by the log-rank test.method and tested by the log-rank test.

Finally, a survival model was built usingFinally, a survival model was built using

Cox regression following the similarCox regression following the similar

strategy outlined above.strategy outlined above.

Because the data were collected in aBecause the data were collected in a

study designed originally to compare thestudy designed originally to compare the

efficacy of two antipsychotics, this paperefficacy of two antipsychotics, this paper

reports secondary analyses. The primaryreports secondary analyses. The primary

outcomes of interest are rate of remissionoutcomes of interest are rate of remission

and change in overall psychopathologyand change in overall psychopathology

(total PANSS score) with either olanzapine(total PANSS score) with either olanzapine

or haloperidol treatment for up to 2 years.or haloperidol treatment for up to 2 years.

Additional end-points are reported toAdditional end-points are reported to

provide a complete profile of outcome mea-provide a complete profile of outcome mea-

sures. Interpretation of these results shouldsures. Interpretation of these results should

keep in mind the nature of secondarykeep in mind the nature of secondary

analysis of this study and multiplicityanalysis of this study and multiplicity

in hypothesis-testing for additional end-in hypothesis-testing for additional end-

points.points.

RESULTSRESULTS

ParticipantsParticipants

A total of 263 participants entered theA total of 263 participants entered the

study and were randomised to treatment.study and were randomised to treatment.

From this group, 191 individuals had com-From this group, 191 individuals had com-

plete SOS and PAS information and wereplete SOS and PAS information and were

included in these analyses. SOS and PASincluded in these analyses. SOS and PAS

data were collected at the completion ofdata were collected at the completion of

12 weeks of treatment for most participants12 weeks of treatment for most participants

((nn¼152), and were collected at study with-152), and were collected at study with-

drawal before 12 weeks of treatment fordrawal before 12 weeks of treatment for

the remainder.the remainder.

From these 191 participants, 115From these 191 participants, 115

(60%) discontinued before completing 1(60%) discontinued before completing 1

year of treatment. A total of 66 of theseyear of treatment. A total of 66 of these

115 did not meet remission criteria: all 24115 did not meet remission criteria: all 24

of the early discontinuation participantsof the early discontinuation participants

with short DUP and 42 of those with longwith short DUP and 42 of those with long

DUP. By 2 years no additional participantsDUP. By 2 years no additional participants
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with short DUP, but an additional fourwith short DUP, but an additional four

with long DUP, had withdrawn withoutwith long DUP, had withdrawn without

meeting remission criteria (Fig. 1). Reasonsmeeting remission criteria (Fig. 1). Reasons

for study withdrawal for participants withfor study withdrawal for participants with

short and long DUP, respectively, included:short and long DUP, respectively, included:

lack of efficacy (23% and 29%); adverselack of efficacy (23% and 29%); adverse

events (17% and 12%); patient decisionevents (17% and 12%); patient decision

(27% and 23%); physician decision(27% and 23%); physician decision

(13% and 18%); and protocol violation/(13% and 18%); and protocol violation/

unknown (20% and 18%).unknown (20% and 18%).

Demographic and other descriptiveDemographic and other descriptive

data are presented in Table 1. The parti-data are presented in Table 1. The parti-

cipants’ mean age was 24 years (s.d.cipants’ mean age was 24 years (s.d.¼4.9).4.9).

The distribution of DUP is illustrated inThe distribution of DUP is illustrated in

Fig. 2; DUP was right-skewed (skewnessFig. 2; DUP was right-skewed (skewness¼
3.2) with an interquartile range from 2 to3.2) with an interquartile range from 2 to

24 months and longest DUP at 167 months.24 months and longest DUP at 167 months.

(Note that although the study excluded(Note that although the study excluded

individuals with illness duration greaterindividuals with illness duration greater

than 5 years, some patients reported inter-than 5 years, some patients reported inter-

mittent brief psychotic symptoms as partmittent brief psychotic symptoms as part

of the prodrome, and psychosis onset wasof the prodrome, and psychosis onset was

dated at the time that the first hallucina-dated at the time that the first hallucina-

tions or delusions were experienced.) Long-tions or delusions were experienced.) Long-

er DUP was associated with an earlier ageer DUP was associated with an earlier age

at onset of illnessat onset of illness (Spearman correlation,(Spearman correlation,

rr¼770.15,0.15, PP¼0.03),0.03), but DUP was not asso-but DUP was not asso-

ciated with premorbid function (ciated with premorbid function (rr¼0.09,0.09,

PP¼0.21), or with duration of antipsychotic0.21), or with duration of antipsychotic

exposure before the current treatment epi-exposure before the current treatment epi-

sode (sode (rr¼770.09,0.09, PP¼0.21). Consistent with0.21). Consistent with

their DSM–IV definitions, patients withtheir DSM–IV definitions, patients with

schizophreniform disorder had significantlyschizophreniform disorder had significantly

shorter DUP than patients with schizo-shorter DUP than patients with schizo-

phrenia or schizoaffective disorderphrenia or schizoaffective disorder

((ww22(2)(2)¼53.0,53.0, PP550.0001 by Kruskal–Wallis0.0001 by Kruskal–Wallis

test).test).

Overall change in psychopathologyOverall change in psychopathology

The results for treatment outcome predic-The results for treatment outcome predic-

tors were remarkably consistent betweentors were remarkably consistent between

the 12-week complete data and 2-yearthe 12-week complete data and 2-year

last-observation-carried-forward data. Tolast-observation-carried-forward data. To

avoid redundancy, only the primary resultsavoid redundancy, only the primary results

of 2 years’ data with logof 2 years’ data with log22DUP as a con-DUP as a con-

tinuous covariate are reported here. Fortinuous covariate are reported here. For

2 02 0

Fig. 1Fig. 1 CONSORT diagramwith remission status.CONSORT diagramwith remission status.

Table1Table1 Associations between historical variables and other patient characteristicsAssociations between historical variables and other patient characteristics

DUPDUP

(months)(months)

Age at onsetAge at onset

(years)(years)

PAS scorePAS score

(0^1)(0^1)

Prior antipsychoticPrior antipsychotic

treatment (days)treatment (days)

MeanMean s.d.s.d. MedianMedian MeanMean s.d.s.d. MedianMedian MeanMean s.d.s.d. MedianMedian MeanMean s.d.s.d. MedianMedian

Total group (Total group (nn¼191)191) 15.0815.08 20.4420.44 8.008.00 22.3822.38 5.035.03 22.0022.00 0.330.33 0.150.15 0.330.33 16.2816.28 24.8624.86 7.007.00

GenderGender

Male (Male (nn¼153)153) 15.5615.56 21.4321.43 8.008.00 21.9521.95 4.624.62 21.0021.00 0.340.34 0.160.16 0.330.33 15.4915.49 24.1024.10 7.007.00

Female (Female (nn¼38)38) 13.1613.16 15.8915.89 7.007.00 24.1124.11 6.196.19 23.0023.00 0.290.29 0.140.14 0.290.29 19.4519.45 27.8127.81 2.002.00

EthnicityEthnicity

White (White (nn¼108)108) 15.9615.96 18.9418.94 9.009.00 23.0423.04 5.625.62 22.0022.00 0.320.32 0.150.15 0.320.32 14.9314.93 25.2825.28 4.004.00

Other (Other (nn¼83)83) 13.9313.93 22.3022.30 6.006.00 21.5221.52 4.004.00 21.0021.00 0.340.34 0.160.16 0.350.35 18.0418.04 24.3324.33 8.008.00

DiagnosisDiagnosis

Schizophrenia (Schizophrenia (nn¼120)120) 20.1920.19 23.0423.0411 13.0013.00 21.9321.93 4.804.80 21.0021.00 0.320.32 0.130.13 0.310.31 15.5715.57 25.6925.69 3.503.50

Schizophreniform (Schizophreniform (nn¼54)54) 3.393.39 5.325.3211 1.001.00 23.1923.19 4.724.72 23.0023.00 0.330.33 0.180.18 0.310.31 13.4313.43 16.0516.05 9.009.00

Schizoaffective (Schizoaffective (nn¼17)17) 16.1216.12 16.1116.1111 7.007.00 23.0023.00 7.127.12 20.0020.00 0.410.41 0.200.20 0.410.41 30.3530.35 36.5036.50 16.0016.00

TherapyTherapy

Olanzapine (Olanzapine (nn¼95)95) 12.4612.46 17.6617.6622 5.005.00 22.3922.39 5.235.23 21.0021.00 0.330.33 0.160.16 0.330.33 18.8118.81 27.4827.48 8.008.00

Haloperidol (Haloperidol (nn¼96)96) 17.6717.67 22.6522.6522 10.5010.50 22.3622.36 4.844.84 22.0022.00 0.330.33 0.150.15 0.310.31 13.7713.77 21.8121.81 4.504.50

DUP, duration of untreated psychosis; PAS, Premormid Adjustment Scale.DUP, duration of untreated psychosis; PAS, Premormid Adjustment Scale.
1.1. ww22(2)(2)¼53.0,53.0, PP550.0001by Kruskal^Wallis test for significant DUP differences between diagnosis groups.0.0001by Kruskal^Wallis test for significant DUP differences between diagnosis groups.
2.2. ww22(1)(1)¼5.74,5.74, PP¼0.02 by Kruskal^Wallis test for significant DUP differences between therapy groups.0.02 by Kruskal^Wallis test for significant DUP differences between therapy groups.
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comparison, both 12-week and 2-year DUPcomparison, both 12-week and 2-year DUP

results are listed in Table 2 analysed as aresults are listed in Table 2 analysed as a

binary variable.binary variable.

After controlling for site, therapy andAfter controlling for site, therapy and

baseline values, the final modelbaseline values, the final model

((FF(13,176)(13,176)¼5.60,5.60, PP550.0001,0.0001, rr22¼0.30)0.30)

showed that lower PANSS total scores atshowed that lower PANSS total scores at

end-point were associated with betterend-point were associated with better

premorbid function (premorbid function (FF(1,176)(1,176)¼11.9,11.9,

PP¼0.0007,0.0007, rr22¼0.05) and shorter log0.05) and shorter log22DUPDUP

((FF(1,176)(1,176)¼4.3,4.3, PP¼0.04,0.04, rr22¼0.02), but not0.02), but not

with age at illness onset or other back-with age at illness onset or other back-

ground variables. Independently, premor-ground variables. Independently, premor-

bid function and logbid function and log22DUP contributed 5%DUP contributed 5%

and 2% to the total variance, respectively.and 2% to the total variance, respectively.

With every 0.1 point decrease in PAS score,With every 0.1 point decrease in PAS score,

there was a 3.2 point (95% CI 1.4–5.1) im-there was a 3.2 point (95% CI 1.4–5.1) im-

provement (decrease) in PANSS total scoreprovement (decrease) in PANSS total score

at end-point and when DUP was shortenedat end-point and when DUP was shortened

by half of the original value (i.e. every 1by half of the original value (i.e. every 1

point decrease in logpoint decrease in log22DUP), there was aDUP), there was a

1.5 point (95% CI 0.1–2.8) greater1.5 point (95% CI 0.1–2.8) greater

improvement in PANSS total score. Theimprovement in PANSS total score. The

effects of logeffects of log22DUP and PAS score wereDUP and PAS score were

thethe same in the haloperidol- andsame in the haloperidol- and

olanzaolanzapine-treated subjects, indicated bypine-treated subjects, indicated by

negligible interaction terms for treatmentnegligible interaction terms for treatment

randomisation (randomisation (PP440.20 in both cases).0.20 in both cases).

Positive symptomsPositive symptoms

With the control variables of site, therapyWith the control variables of site, therapy

and baseline values included, premorbidand baseline values included, premorbid

function was the only significant variablefunction was the only significant variable

significantly associated with positivesignificantly associated with positive

symptom improvement at end-pointsymptom improvement at end-point

((FF(1,176)(1,176)¼9.81,9.81, PP550.002,0.002, rr22¼0.04). Every0.04). Every

0.1 decrease in PAS score was associated0.1 decrease in PAS score was associated

with a 0.9 point (95% CI 0.3–1.4) improve-with a 0.9 point (95% CI 0.3–1.4) improve-

ment in positive symptom severity. Again,ment in positive symptom severity. Again,

the PAS effect was independent of anti-the PAS effect was independent of anti-

psychotic treatment group (psychotic treatment group (PP440.60).0.60).

The association of logThe association of log22DUP with positiveDUP with positive

symptom improvement was considerablysymptom improvement was considerably

weaker (weaker (PP¼0.14).0.14).

Negative symptomsNegative symptoms

Both premorbid function and logBoth premorbid function and log22DUPDUP

were significantly associated with end-pointwere significantly associated with end-point

negative symptom improvement (premorbidnegative symptom improvement (premorbid

functionfunction FF(1,176)(1,176)¼5.5,5.5, PP¼0.02,0.02, rr22¼0.02;0.02;

loglog22DUPDUP FF(1,176)(1,176)¼4.7,4.7, PP¼0.03,0.03, rr22¼0.02).0.02).

There was a 0.7 point (95% CI 0.1–1.3)There was a 0.7 point (95% CI 0.1–1.3)

improvement in negative symptoms whenimprovement in negative symptoms when

the PAS score was reduced by 0.1 point,the PAS score was reduced by 0.1 point,

and a 0.5 point (95% CI 0.1–0.9) improve-and a 0.5 point (95% CI 0.1–0.9) improve-

ment when DUP was shortened by half.ment when DUP was shortened by half.

Again, these findings were independent ofAgain, these findings were independent of

antipsychotic treatment (antipsychotic treatment (PP440.40 for both).0.40 for both).

None of the other variables was related toNone of the other variables was related to

negative symptom outcome.negative symptom outcome.

Depressive symptomsDepressive symptoms

Premorbid function and DUP were notPremorbid function and DUP were not

associated with change in severity ofassociated with change in severity of

depressive symptoms as evaluated by thedepressive symptoms as evaluated by the

MADRS.MADRS.

Functional outcomeFunctional outcome

Premorbid function was the only variablePremorbid function was the only variable

significantly associated with social andsignificantly associated with social and

vocational function outcome at end-pointvocational function outcome at end-point

(social function(social function FF(1,52)(1,52)¼3.73,3.73, PP¼0.06,0.06,

rr22¼0.03; vocational function0.03; vocational function FF(1,51)(1,51)¼
6.60,6.60, PP¼0.01,0.01, rr22¼0.08). A 0.1 point better0.08). A 0.1 point better

PAS score was associated with a 1.4 pointPAS score was associated with a 1.4 point

(95% CI(95% CI 770.1 to 2.9) improvement in0.1 to 2.9) improvement in

social function and a 1.8 point (95% CIsocial function and a 1.8 point (95% CI

0.6–3.0) improvement in vocational0.6–3.0) improvement in vocational

function. Again, these effects were indepen-function. Again, these effects were indepen-

dent of antipsychotic treatment groupdent of antipsychotic treatment group

((PP440.40). The association of log0.40). The association of log22DUPDUP

and premorbid function with social and vo-and premorbid function with social and vo-

cational improvement was considerablycational improvement was considerably

weaker (weaker (PP440.20 for both).0.20 for both).

RemissionRemission

By the end of 1 year, 68 (74%) of the 92By the end of 1 year, 68 (74%) of the 92

participants with short DUP and 50participants with short DUP and 50

2121

Fig. 2Fig. 2 Duration of untreated psychosis (DUP) distribution.Duration of untreated psychosis (DUP) distribution.

Table 2Table 2 Summary results for short and long duration of untreated psychosis (DUP) groups at12 weeks and 2 years.Data presented aremodel estimatedmeans,Summary results for short and long duration of untreated psychosis (DUP) groups at12 weeks and 2 years.Data presented aremodel estimatedmeans,

controlling for study site, therapy, baseline of the outcomemeasurement and premorbid functioncontrolling for study site, therapy, baseline of the outcomemeasurement and premorbid function

OutcomesOutcomes 12 weeks12 weeks 2 years2 years

Short DUP LSShort DUP LS Long DUP LSLong DUP LS DifferenceDifference Short DUP LSShort DUP LS Long DUP LSLong DUP LS DifferenceDifference

((nn¼92)92) ((nn¼99)99)
95%CI95% CI PP

((nn¼92)92) ((nn¼99)99)
95% CI95%CI PP

PANSSPANSS

TotalTotal 54.254.2 60.860.8 1.8 to 11.41.8 to 11.4 0.010.01 55.455.4 62.362.3 1.7 to 12.21.7 to 12.2 0.010.01

PositivePositive 11.311.3 13.013.0 0.3 to 2.90.3 to 2.9 0.020.02 12.712.7 14.714.7 770.0 to 3.20.0 to 3.2 0.050.05

NegativeNegative 16.016.0 17.617.6 770.1 to 3.30.1 to 3.3 0.060.06 14.714.7 16.916.9 0.7 to 3.90.7 to 3.9 0.010.01

MADRSMADRS 9.49.4 9.59.5 772.4 to 2.62.4 to 2.6 0.940.94 10.110.1 10.310.3 772.2 to 2.52.2 to 2.5 0.900.90

QOLQOL

SocialSocial 25.625.6 25.725.7 774.9 to 5.04.9 to 5.0 0.970.97 26.526.5 26.626.6 774.5 to 4.74.5 to 4.7 0.970.97

VocationalVocational 12.612.6 12.512.5 773.3 to 3.13.3 to 3.1 0.960.96 14.314.3 13.313.3 774.2 to 2.24.2 to 2.2 0.540.54

QOL,Heinrich Carpenter Quality of Life scale; MADRS,Montgomery^—sberg Depression Rating Scale; PANSS, Positive and Negative Syndrome Scale.QOL,Heinrich Carpenter Quality of Life scale; MADRS,Montgomery^—sberg Depression Rating Scale; PANSS, Positive and Negative Syndrome Scale.
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(51%) of the 99 participants with long DUP(51%) of the 99 participants with long DUP

met remission criteria. The remaining 24met remission criteria. The remaining 24

participants with short DUP and 42 ofparticipants with short DUP and 42 of

those with long DUP withdrew from thethose with long DUP withdrew from the

study before 1 year, and their ultimatestudy before 1 year, and their ultimate

remission status is not known. By year 2,remission status is not known. By year 2,

another participant with long DUP hadanother participant with long DUP had

remitted (51 out of 99, 52%). Four moreremitted (51 out of 99, 52%). Four more

participants with long DUPparticipants with long DUP withdrew with-withdrew with-

out meeting remission criteria,out meeting remission criteria, and two withand two with

long DUP completed the study withoutlong DUP completed the study without

meeting remission criteria (Fig. 1).meeting remission criteria (Fig. 1).

As shown in Fig. 2, the Kaplan–MeierAs shown in Fig. 2, the Kaplan–Meier

estimates for the remission rates were con-estimates for the remission rates were con-

sistently higher for individuals with shortsistently higher for individuals with short

compared with long DUP (compared with long DUP (ww22(1)(1)¼9.89,9.89,

PP¼0.0017). Median time to remission was0.0017). Median time to remission was

8 weeks for short and 24 weeks for long8 weeks for short and 24 weeks for long

DUP groups. After controlling for therapyDUP groups. After controlling for therapy

and baseline PANSS total, the Cox regres-and baseline PANSS total, the Cox regres-

sion model found significant associationssion model found significant associations

of shorter DUP and better premorbidof shorter DUP and better premorbid

function with shorter time to remissionfunction with shorter time to remission

(log(log22DUPDUP ww22(1)(1)¼14.6,14.6, PP¼0.0001; premor-0.0001; premor-

bid function:bid function: ww22(1)(1)¼4.27,4.27, PP¼0.04). The0.04). The

remission hazard ratio would increase byremission hazard ratio would increase by

18% and 15%, respectively, when DUP18% and 15%, respectively, when DUP

was reduced by half or when premorbidwas reduced by half or when premorbid

function was improved by 0.1 points.function was improved by 0.1 points.

DISCUSSIONDISCUSSION

Duration of untreated psychosisDuration of untreated psychosis
and clinical outcomeand clinical outcome

The major findings of these analyses areThe major findings of these analyses are

that shorter DUP and good premorbidthat shorter DUP and good premorbid

function are independently associated withfunction are independently associated with

a shorter time to illness remission.a shorter time to illness remission.

Although a greater proportion of partici-Although a greater proportion of partici-

pants with short DUP compared with longpants with short DUP compared with long

DUP met remission criteria at 1 year, by 2DUP met remission criteria at 1 year, by 2

years an additional participant with longyears an additional participant with long

DUP had improved so that the differenceDUP had improved so that the difference

in proportion was not statistically signi-in proportion was not statistically signi-

ficant. Thus, it could be that DUP influ-ficant. Thus, it could be that DUP influ-

ences the rate of symptom improvementences the rate of symptom improvement

rather than the ultimate likelihood ofrather than the ultimate likelihood of

remission.remission.

Shorter DUP and good premorbid func-Shorter DUP and good premorbid func-

tion are also associated with clinicaltion are also associated with clinical

response of the first psychotic episode toresponse of the first psychotic episode to

antipsychotic medication, as measured byantipsychotic medication, as measured by

improvement in overall psychopathologyimprovement in overall psychopathology

and severity of negative symptoms. Goodand severity of negative symptoms. Good

premorbid function is associated withpremorbid function is associated with

positive symptom improvement and im-positive symptom improvement and im-

provement in social and vocational func-provement in social and vocational func-

tion. The sizes of the effects are small totion. The sizes of the effects are small to

moderate.moderate.

The results of this study are in agree-The results of this study are in agree-

ment with the findings of the majority ofment with the findings of the majority of

other studies that have examined theother studies that have examined the

relationship between DUP and outcome inrelationship between DUP and outcome in

patients with first-episode psychosis. Mostpatients with first-episode psychosis. Most

studies have found associations with thestudies have found associations with the

likelihood of symptom remission (Loebellikelihood of symptom remission (Loebel

et alet al, 1992; Wiersma, 1992; Wiersma et alet al, 1998; Harrigan, 1998; Harrigan

et alet al, 2000; Larsen, 2000; Larsen et alet al, 2000; Malla, 2000; Malla et alet al,,

2002) and with improvement in the severity2002) and with improvement in the severity

of negative symptoms (Haasof negative symptoms (Haas et alet al, 1998;, 1998;

HarriganHarrigan et alet al, 2000; Larsen, 2000; Larsen et alet al, 2000)., 2000).

Unlike other investigators we did not findUnlike other investigators we did not find

a significant association between DUP anda significant association between DUP and

positive symptom improvement in ourpositive symptom improvement in our

regression model, but did find a weakregression model, but did find a weak

relationship when DUP was analysed as arelationship when DUP was analysed as a

binary variable (Loebelbinary variable (Loebel et alet al, 1992; Haas, 1992; Haas

et alet al, 1998; Harrigan, 1998; Harrigan et alet al, 2000; Larsen, 2000; Larsen

et alet al, 2000; Malla, 2000; Malla et alet al, 2002)., 2002).

This study helps to clarify our under-This study helps to clarify our under-

standing of the relationship of DUP withstanding of the relationship of DUP with

outcome by simultaneously assessing andoutcome by simultaneously assessing and

statistically controlling for other potentialstatistically controlling for other potential

confounding prognostic indicators. Theseconfounding prognostic indicators. These

include diagnosis, premorbid function, ageinclude diagnosis, premorbid function, age

at onset, gender and symptom severity atat onset, gender and symptom severity at

baseline.baseline.

Implications for timingImplications for timing
of treatmentof treatment

The definitive clinical study to address theThe definitive clinical study to address the

hypothesis that shorter DUP improveshypothesis that shorter DUP improves

treatment responsiveness would involvetreatment responsiveness would involve

the randomisation of first-episode patientsthe randomisation of first-episode patients

to different lengths of treatment delay.to different lengths of treatment delay.

Because such a study would not be ethicalBecause such a study would not be ethical

or feasible, evidence to support this hypo-or feasible, evidence to support this hypo-

thesis must be gleaned from naturalisticthesis must be gleaned from naturalistic

studies using correlational analyses, withstudies using correlational analyses, with

thethe accompanying possibility that theaccompanying possibility that the

observed relationships between DUP andobserved relationships between DUP and

outcome are confounded by yet otheroutcome are confounded by yet other

unmeasured factors. Within the method-unmeasured factors. Within the method-

ological limits of this study, the findingological limits of this study, the finding

that longer DUP is independently asso-that longer DUP is independently asso-

ciated with treatment outcome supportsciated with treatment outcome supports

the hypothesis that duration of initial psy-the hypothesis that duration of initial psy-

chosis is a potentially modifiable prognos-chosis is a potentially modifiable prognos-

tic factor. The small to moderate effecttic factor. The small to moderate effect

sizes suggest that there are other, as yetsizes suggest that there are other, as yet

unknown, clinically important factorsunknown, clinically important factors

affecting treatment responsiveness.affecting treatment responsiveness.

Determining the neurobiological expla-Determining the neurobiological expla-

nation for the putative relationship betweennation for the putative relationship between

DUP and outcome could potentially guideDUP and outcome could potentially guide

the development of preventive strategies.the development of preventive strategies.

Recent studies suggest that clinical progres-Recent studies suggest that clinical progres-

sion in schizophrenia is associated withsion in schizophrenia is associated with

progressive loss of brain grey matter andprogressive loss of brain grey matter and

ventricular enlargement (Liebermanventricular enlargement (Lieberman et alet al,,

20012001aa; Cahn; Cahn et alet al, 2002; Ho, 2002; Ho et alet al, 2003)., 2003).

It is as yet unknown whether earlier institu-It is as yet unknown whether earlier institu-

tion of antipsychotic treatment or long-tion of antipsychotic treatment or long-

term maintenance medication treatmentterm maintenance medication treatment

will offer any protection against clinicalwill offer any protection against clinical

or neurobiological illness progression andor neurobiological illness progression and

thus have an impact on long-term sympto-thus have an impact on long-term sympto-

matic and functional outcome (Liebermanmatic and functional outcome (Lieberman

et alet al, 2001, 2001bb).).

Premorbid function and outcomePremorbid function and outcome

The findings of this study are also consis-The findings of this study are also consis-

tent with the hypothesis that individualstent with the hypothesis that individuals

with poor premorbid function might havewith poor premorbid function might have

an illness that is less responsive to anti-an illness that is less responsive to anti-

psychotic treatment regardless of when itpsychotic treatment regardless of when it

is instituted. Our findings are in agreementis instituted. Our findings are in agreement

with most (McGlashan, 1986; Johnstonewith most (McGlashan, 1986; Johnstone

et alet al, 1990; Larsen, 1990; Larsen et alet al, 2000) but not all, 2000) but not all

(Robinson(Robinson et alet al, 1999) previous studies, 1999) previous studies

that have examined the relationshipthat have examined the relationship

between premorbid function and outcome.between premorbid function and outcome.

2 22 2

Fig. 3Fig. 3 Proportion of subjects with short and long duration of untreated psychosis (DUP) meeting remissionProportion of subjects with short and long duration of untreated psychosis (DUP) meeting remission

criteria for at least 4 weeks. o, censored long DUP; - - -, long DUP;criteria for at least 4 weeks. o, censored long DUP; - - -, long DUP; **, censored short DUP;��, short DUP., censored short DUP; ��, short DUP.

Censored data: results included those of participants who did not complete the entire follow-up period.Censored data: results included those of participants who did not complete the entire follow-up period.

https://doi.org/10.1192/bjp.185.1.18 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.185.1.18


PREDICTORS OF ANTIP SYCHOTIC TREATMENT RESPONSEPREDICTORS OF ANTIP SYCHOTIC TREATMENT RESPONSE

Theoretically, poor premorbid functionTheoretically, poor premorbid function

could result from an early insult or distur-could result from an early insult or distur-

bance that (subtly) disrupts normal brainbance that (subtly) disrupts normal brain

development resulting in lower IQ, cog-development resulting in lower IQ, cog-

nitive impairments, or decreased socialnitive impairments, or decreased social

capacity (Weinberger, 1987). These initialcapacity (Weinberger, 1987). These initial

deficits might lead to decreased social anddeficits might lead to decreased social and

educational opportunities that could mag-educational opportunities that could mag-

nify further the functional impairmentsnify further the functional impairments

over time (Ottover time (Ott et alet al, 1998). Research is, 1998). Research is

needed to develop primary prevention stra-needed to develop primary prevention stra-

tegies that allow for early identification andtegies that allow for early identification and

effective targeted intervention for indiv-effective targeted intervention for indiv-

iduals in this potentially vulnerable group.iduals in this potentially vulnerable group.

For example, it is conceivable that (asFor example, it is conceivable that (as

yet unknown) treatment strategies couldyet unknown) treatment strategies could

minimise or prevent pathological brainminimise or prevent pathological brain

development in childhood and adoles-development in childhood and adoles-

cence resulting from neurodevelopmentalcence resulting from neurodevelopmental

alterations in brain connectivity.alterations in brain connectivity.

Duration of untreated psychosisDuration of untreated psychosis
and the treatment effect of typicaland the treatment effect of typical
and atypical antipsychoticsand atypical antipsychotics

This study involves treatment with eitherThis study involves treatment with either

haloperidol or olanzapine, and thus couldhaloperidol or olanzapine, and thus could

be generalised directly to treatment withbe generalised directly to treatment with

either of these two drugs. We did not findeither of these two drugs. We did not find

an interaction between drug randomisationan interaction between drug randomisation

and DUP effects, suggesting that DUPand DUP effects, suggesting that DUP

and premorbid function might influenceand premorbid function might influence

response to typical as well as atypicalresponse to typical as well as atypical

antipsychotics.antipsychotics.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Shorter duration of untreated psychosis and good premorbid function areShorter duration of untreated psychosis and good premorbid function are
independently associated with better response to antipsychotic treatment.independently associatedwith better response to antipsychotic treatment.

&& Duration of untreated psychosismight be a potentiallymodifiable prognosticDuration of untreated psychosismight be a potentiallymodifiable prognostic
factor, supporting efforts to develop early intervention programmes.factor, supporting efforts to develop early intervention programmes.

&& Poor premorbid function could indicate an illness that is less responsive toPoor premorbid function could indicate an illness that is less responsive to
antipsychotic treatment regardless of when it is instituted.antipsychotic treatment regardless of when it is instituted.

LIMITATIONSLIMITATIONS

&& Study participants consented to participate in a randomised double-blind clinicalStudy participants consented to participate in a randomised double-blind clinical
trial and so arenot a naturalistic sample; thus, theresults of this studymightnot applytrial and so arenot a naturalistic sample; thus, theresults of this studymightnot apply
to the general population of peoplewith schizophrenia.to the general population of peoplewith schizophrenia.

&& Possible heterogeneity in study assessments in themulti-centre studymay havePossible heterogeneity in study assessments in themulti-centre studymay have
increasedmeasurement error and thus reduced the estimated effectmagnitude ofincreasedmeasurement error and thus reduced the estimated effectmagnitude of
duration of untreated psychosis and premorbid function; controlling for study siteduration of untreated psychosis and premorbid function; controlling for study site
minimised the risk of systematic bias.minimised the risk of systematic bias.

&& The correlational design of this study leaves open the potential for otherThe correlational design of this study leaves open the potential for other
unmeasured factors to confound the observed relationships.unmeasured factors to confound the observed relationships.
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