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Summary

Objectives

Aim of the present study was to examine the outcomes associated with antipsychotic
treatment over a 24-month timeframe for Italian patients taking part in the Schizophre-
nia Outpatient Health Outcomes (SOHO) study.

Methods

SOHO is a prospective, observational study of the treatment of schizophrenia in over
10,000 patients in 10 European countries; 3,016 patients were enrolled in Italy. Data
were collected at 6-month intervals. Given the complexity of the data, which include
medication changes during follow-up, novel statistical methods have been applied,
which include epoch analysis. In epoch analysis, patients are considered to have a new
treatment episode when they change medication. Patients who switched antipsychotic
treatment at 6, 12 or 18 months had their new treatment considered as a new baseline
observation. Patients were then classified as having continuous antipsychotic treatment
for 6, 12, 18 or 24 months. The following treatment groups were analysed: olanzapine,
risperidone, quetiapine, clozapine, oral typicals and depot typicals. Multivariate analy-
sis, adjusting for baseline covariates, examined treatment effects on various outcomes
measures: clinical symptom severity (Clinical Global Impression-Schizophrenia Scale,
CGl-overall), quality of life (EuroQol-5 dimensions visual analogue scale, EQ-VAS),
social functioning (social activities, paid employment) and tolerability (incidence of
extra-pyramidal symptoms [EPS] and weight change). Each treatment group was com-
pared with the olanzapine group.

Results

A large number of patients (2,533) continued treatment for 24 months with the antipsy-
chotic started at baseline. The CGl-overall score improved from baseline after continu-
ous treatment for 6, 12, 18 and 24 months in all treatment groups (Fig. 2). Compared
with olanzapine, there was significantly less improvement in the CGl-overall score for
the other antipsychotic groups, except clozapine. Likewise, quality of life improved in
all treatment groups in all epochs, and there was a significantly greater improvement in
EQ-VAS with olanzapine compared with risperidone and oral typicals (Fig. 3). Social
functioning also improved in all treatment groups, but more patients had social activi-
ties in the olanzapine group than in the clozapine group (after 6, 12 and 18 months con-
tinuous treatment) or typical antipsychotic groups (oral typical: after 6 and 12 months;
depot typical: after 6 months continuous treatment) (Tab. V). Olanzapine, clozapine and
quetiapine were associated with less EPS after treatment in all four epochs (Tab. VI).
Olanzapine and clozapine were associated with higher average weight gain (Fig. 4).

Conclusions

Italian outpatients with schizophrenia in a naturalistic setting show improvements in
clinical symptoms, quality of life and social functioning. Clozapine and olanzapine are
associated with better outcomes despite weight gain observed more often than with
other antipsychotics.



Introduction

Current guidelines and recommendations for the
treatment of schizophrenia ' are based largely on
the evidence provided by randomised clinical trials
(RCTs). While RCTs can demonstrate the efficacy
of antipsychotic drugs, they are usually conducted
in carefully selected samples of patients, are short-
term and are performed under rigorously controlled
conditions %2, Thus, by their very design, RCTs do
not reflect the full impact of schizophrenia and have a
limited generalisability to patients in real-life clinical
practice. Observational studies are intended to more
closely reflect everyday clinical practice and can pro-
vide useful information on the real-life effectiveness
of antipsychotic agents °.

In schizophrenia, long-term treatment with anti-
psychotic agents is necessary. In everyday clinical
practice and in observational studies, patients with
schizophrenia may be prescribed more than one anti-
psychotic drug and frequently switch medication ¢
This can create difficulties when analysing the effects
of treatment on outcomes of interest in observational
studies. New methods of analysis, epoch analysis,
have been developed to take into account medication
changes when analysing treatment outcomes .

The European Schizophrenia Outpatient Health Out-
comes (SOHO) study is a large, prospective, observa-
tional study on the outcomes of antipsychotic treat-
ment for schizophrenia in the naturalistic outpatient
setting in 10 European countries, including Italy '® '°.
The SOHO study included over 10,000 patients taking
any antipsychotic drug. As no instructions regarding
patient treatment were included in the study protocol,
any patient was treated by the psychiatrist in the most
appropriate manner, independently of study participa-
tion; as a consequence, many patients switched treat-
ment during the course of the study. We previously
reported the effectiveness of various antipsychotic
drugs in a subgroup of 1,472 Italian patients in the
SOHO study who completed 12 months of antipsy-
chotic mono-therapy %°. Aim of the present report is to
describe the use of the epoch analysis to examine the
efficacy and tolerability of continuous treatment with
different antipsychotic medications as mono-therapy
over a follow-up period of 24 months.

Methods

STUDY SETTING AND DESIGN

The SOHO study was conducted in 10 European coun-
tries (Denmark, France, Germany, Greece, Ireland,
Italy, The Netherlands, Portugal, Spain and the UK),
but the results presented in this report refer only to
the Italian patient population. Details of the study ra-
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tionale, methods and recruitment have been described
elsewhere '8, together with the pan-European baseline,
6-month, 12-month, and 3-year findings for the total
study population 22, All Italian centres received
administrative and ethics committee approval and all
Italian patients gave written informed consent.

A total of 10,972 patients were enrolled in the SOHO
study. Of these patients, 3,016 were enrolled in Italy
by 132 investigators, namely, psychiatrists working
mostly in public practices.

Participating psychiatrists were asked to include adult
patients (= 18 years) who had initiated or changed
antipsychotic medication for the treatment of schizo-
phrenia in an outpatient setting. Patients were includ-
ed irrespective of the reason for the treatment change
(e.g. lack of response, side-effects, etc.), and regard-
less of whether an antipsychotic drug was being initi-
ated as a replacement for a previous medication, was
an addition to existing treatment, or was being initi-
ated for the first time or after a period of no treatment.
All patient care was at the discretion of the participat-
ing psychiatrist; no instructions or recommendations
for the provision of care or pharmacotherapy were
included in the study protocol, ensuring the patient
received the most appropriate therapy according to the
judgement of the psychiatrist.

Since the study focused on the comparison of olan-
zapine with the other antipsychotic drugs, it was
designed to provide two patient cohorts of approxi-
mately equal size: 1) patients who initiated therapy
with or changed to olanzapine; and 2) patients who
initiated therapy with or changed to a non-olanzapine
antipsychotic. Stratified sampling was used to achieve
approximately equal numbers in the olanzapine and
non-olanzapine groups. Every effort was made to
avoid interference with clinical practice. Investigators
were instructed to make treatment decisions before,
and independently of, assessment of patient suitability
for inclusion in the study. A long recruitment period
(1 September 2000 to 31 December 2001) was used
and no minimum number of cases per investigator
was required.

ASSESSMENT

Data was collected during visits that were part of the
normal course of treatment. The normal practice out-
patient visit, at which patients were enrolled, served
as the baseline data collection visit. Post-baseline
data collection was targeted every 6 months up to 36
months. For each data collection target, investigators
were allowed to collect data within the interval 1
month prior to and after the target month, depending
on usual visit schedules. Patients who did not have
data collected at one target point were not excluded
from subsequent data collection.

Several outcomes were assessed in the study, includ-
ing clinical severity, health-related quality of life
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(HRQoL), and social functioning. Clinical sever-
ity was assessed using the physician-rated Clinical
Global Impression-Schizophrenia scale (CGI-SCH)
2. which was based on the Clinical Global Impres-
sion (CGI) ». With the CGI-SCH, physicians rate the
severity of a patient’s symptoms (positive, negative,
cognitive, depressive and overall) during the day of
assessment using a scale ranging from 1 (normal, not
ill) to 7 (among the most severely ill).

HRQoL was assessed using the Italian version of the
EuroQol-5 Dimensions (EQ-5D), a patient self-rated,
generic HRQoL instrument composed of two parts:
five questions that assess QoL in different domains
(mobility, self-care, usual activities, pain, and anxi-
ety/depression); and a Visual Analogue Scale (EQ-5D
VAS) %, where patients self-rate their overall health
on a scale of 0-100, with O representing the lowest
possible health and 100 the best possible health.
Social functioning was assessed using single-item
questions that analysed whether patients had one or
more social activities in the previous 4 weeks (patient
socially active), had paid employment, a relationship
with a spouse or partner, or were exhibiting verbal or
physical hostility or aggressive behaviour. Drug toler-
ability (EPS, sexual dysfunction, weight changes) was
assessed at each visit.

STATISTICAL ANALYSIS

The analyses presented in this paper are for all Ital-
ian patients with eligible data who were enrolled in
SOHO and were at least observed at 6 months post-
baseline.

The analysis is divided into two parts. First, we
analysed the percentage of patients discontinuing
the medication started at the baseline visit, until 24
months for those patients who completed the two-
year follow-up. A logistic regression model was
used to analyse medication differences in treatment
maintenance, adjusting by baseline differences among
medication cohorts.

Second, to analyse the outcomes associated with the
different medication treatments, an epoch analysis ap-
proach was used. Patients’ information was included
in the epoch analysis until they had a missing visit. In
those patients, the information prior to that visit was
analysed. Epoch analysis is a new method of analysis
that can be used when patients change medication
during follow-up ". In this analysis, an episode of
treatment is defined as the time the patient takes the
same medication. When a patient changes medication,
a new treatment episode is defined. Outcomes that
occur between two visits are attributed to the medica-
tion taken between those two visits (medication taken
upon presentation to the visit of the end of the period).
The longitudinal analysis is then a series of condi-
tional models (epochs) based on length of treatment.
All patients are included in the first model (baseline to

6 months), the second model only considers patients
who remain on the same treatment up to 12 months,
the third model includes patients who remain on the
same treatment up to 18 months, and so on. A major
advantage of this method is that it allows all patient
data to be used.

A patient who changed treatment could contribute
more than one episode per epoch, with the repeated
episode due to assignment to a different treatment
group. For example, if a patient changed treatment
at 6 months, he/she will start a new episode and the
observation at the time of starting the new treatment
was considered as a new baseline observation. Thus,
each epoch provides information on treatment effects
during the respective time period. Treatment change
was defined as stopping the antipsychotic medication
and/or adding a new antipsychotic.

In the analysis of medication outcomes, the following
treatment groups were used: olanzapine, risperidone,
quetiapine, clozapine, oral typicals and depot typi-
cals. Only those patients taking antipsychotic mono-
therapy were included in the analysis; patients taking
two or more antipsychotics were excluded from the
analysis.

The following outcome measures were analysed:
effectiveness (change in CGIl-overall score), QoL
(change in EQ-VAS score), social functioning (social
activity, paid employment) and tolerability (EPS,
change in weight). Multivariate analysis was per-
formed to examine the effect of different treatments
on the selected outcome measures for each of the four
epochs. For each outcome measure, olanzapine was
compared with the other antipsychotic medications.
Odds ratios (ORs) for binary outcomes and mean
estimates for continuous outcomes were adjusted
for baseline covariates and presented together with
95% confidence intervals and level of significance.
Given that the same patient could contribute to more
than one observation, Generalised Estimation Equa-
tion (GEE) regressions ?’ were used for the binary
outcomes and linear mixed models for the continu-
ous outcomes. The values of the OR of the logistic
models represent the comparison of the response rate
of the patients taking that medication during the epoch
period compared with olanzapine. The values of the
coefficients in the regression models represent the
comparison of the values of the outcome variable of
the patients taking that medication during the epoch
period compared with olanzapine.

The baseline covariates included in the multivari-
ate models were: age, sex, age at first treatment
contact for schizophrenia, body mass index (BMI),
involved in a relationship, independent housing, paid
employment, social activity, never treated with an-
tipsychotics, antipsychotic treatment in the 6 months
prior to present treatment episode (oral typicals, depot
typicals, clozapine, olanzapine, risperidone, other
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atypical), receiving a concomitant prescription (anti-
cholinergics, anti-depressants, anxiolytics, mood sta-
biliser), CGI (positive, negative, depressive, cognitive
and overall symptoms), EPS, tardive dyskinesia (TD),
loss of libido, gynaecomastia, galactorrhoea, amenor-
rhoea, impotence/sexual dysfunction, drug treatment
compliance, current substance dependency, current
alcohol dependency, hostility and EQ-VAS. In addi-
tion, the baseline value of the outcome measure was
included as a covariate and the treatment group was
added to the model.

Results

STUDY POPULATION

Of the 3,016 Italian patients enrolled in the SOHO
study, there were 2,726 patient treatment episodes
in the first epoch in which patients were treated with
antipsychotic monotherapy (6 months of continuous
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treatment), 2,057 in the second epoch (12 months of
continuous treatment), 1,629 in the third epoch (18
months of continuous treatment) and 1,310 in the
fourth epoch (24 months of continuous treatment).
The number (%) of patient treatment episodes in each
treatment group in each of the four epochs is summa-
rised in Table 1. Approximately 50% of the patients
in each epoch received olanzapine mono-therapy,
reflecting the design of the study of enrolling ap-
proximately 50% of patients to olanzapine and 50%
to non-olanzapine therapy.

Table II summarises the baseline socio-demographic
and clinical characteristics of patients in the first
treatment episode (0 to 6 months). There were major
differences in the baseline socio-demographic charac-
teristics between patients taking different treatments.
Patients taking clozapine tended to be more frequently
male, had a lower mean age, a higher clinical sever-
ity and less frequently lived independently. Patients
taking depot typical antipsychotics were also more

Tab. I. Number (%) of patient treatment episodes in each treatment group by duration of treatment episode (epoch). Numero
(%) di pazienti in ciascun gruppo di trattamento per durata di trattamento (epoch).

Epoch Olanzapine Risperidone Quetiapine Clozapine Oral typical Depot typical Total
(months of
continuous
treatment)
Epoch 1 (6) 1195 (43.8) 505 (18.5) 273 (10.0) 213 (7.8) 327 (12.0) 213 (7.8) 2726 (100)
Epoch 2 (12) 975 (47.4) 383 (18.6) 161 (7.8) 169 (8.2) 226 11.0) 143 (7.0) 2057 (100)
Epoch 3 (18) 806 (49.5) 297 (18.2) 112 (6.9) 142 (8.7) 166 (10.2) 106 (6.5) 1629 (100)
Epoch 4 (24) 680 (51.9) 235(17.9) 85 (6.5) 116 (8.9) 130 (9.9) 64 (4.9) 1310 (100)

Tab. Il. Baseline patient characteristics of 0-6 month treatment episodes stratified by the medication prescribed during the
episode. Caratteristiche basali dei pazienti inclusi nel periodo di trattamento 0-6 mesi, per farmaco prescritto nel periodo con-

siderato.

Olanzapine Risperidone Quetiapine  Clozapine  Oral typical Depot typical

(n =1195) (n = 505) (h =273) (n =213) (n = 327) (n =213)
Age, Vyrs 39.3(12.8) 39.6 (13.0) 39.8 (12.7) 35.4(10.5) 41.9 (12.9) 41.6 11.7)
Sex, % male 58.0 56.5 51.7 67.5 47.9 65.3
Age at first contact, yrs 27.7 (9.9) 27.3(9.4) 26.7 (9.4) 23.0(6.2) 27.8(9.2) 28.1(9.6)
Paid employment, % yes 19.5 16.0 16.0 16.3 151 141
Social activities, % yes 64.7 66.3 69.4 63.2 65.6 65.6
Independent housing, % 351 35.6 34.4 25.2 34.6 45.8
Relationship, % yes 26.7 25.8 21.8 16.0 281 25.7
EPS, % yes 35.5 339 28.3 30.7 30.0 35.4
CGl-overall 4.3 (1.0 42 (1.1 41 (1.2) 45011 41 (1.2) 4.0(1.2)
EQ-VAS 459 (21.3) 491 (20.9) 50.5 (21.6) 44.8 (22.1) 47.9 (22.6) 54.9 (21.7)
Weight 73.0 (15.4) 75.2 (16.3) 75.9 (16.7) 77.5 (16.5) 74.4 (15.4) 77.5(16.5)
BMI 25.8 (4.8) 26.8 (5.7) 27.0(5.4) 26.3 (4.6) 26.7 (4.8) 27.4(5.1)

Data presented as mean (SD) unless indicated otherwise.
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Tab. lll. Antipsychotic dosages used during the four epochs of continuous treatment (6, 12, 18 and 24 months). Dosaggi medi
e mediani giornalieri dei diversi antipsicotici utilizzati in monoterapia nelle quattro epoch considerate nello studio (6, 12, 18 e
24 mesi).
Dose at Dose at Dose at Dose at
6 months 12 months 18 months 24 months
Olanzapine Mean (SD) 12.8 (5.9) 12.7 (6.2) 12.5 (6.0) 12.5 (6.3)
Median 10 10 10 10
Risperidone Mean (SD) 43(2.2) 4222 4222 4222
Median 4 4 4 4
Quetiapine Mean (SD) 389.9 (216.4) 407.8 (229.9) 402.6 (236.3) 403.9 (229.9)
Median 400 400 400 400
Clozapine Mean (SD) 244.8 (133.5) 254.3 (137.0) 2471 (139.7) 247.5 (135.4)
Median 250 250 250 300

frequently male and a higher proportion lived inde-
pendently.

The median doses of olanzapine, risperidone and
quetiapine were similar in all four epochs, whereas
the median dose was higher in patients receiving
clozapine for 24 months (300 mg/day) than in those
receiving clozapine for 6, 12, or 18 months (250
mg/day) as shown in Table III. The doses of oral and
depot typical antipsychotics are not shown as many
different preparations were used and chlorpromazine
equivalents have not been calculated.

The percentage of patients who changed the antip-
sychotic treatment initiated at baseline during the
two years follow-up varied according to antipsy-
chotic, ranging from 23% with clozapine to 51% with
quetiapine (Fig. 1). The reasons for discontinuation
of the antipsychotic given by the treating psychiatrist
(more than one reason could be given) were: lack of
efficacy (50%), lack of compliance (23%), patient
request (21%) and intolerability (20%). A logistic

Fig. 1. Proportion of patients who discontinued the
antipsychotic they initiated at baseline by treatment
group. Percentuale di pazienti che hanno interrotto
I'antipsicotico utilizzato al baseline, per gruppo di trat-

tamento.
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regression model that compared the frequency of
changing treatment of the different antipsychotics,
adjusting by baseline covariates, showed that, com-
pared with olanzapine, the odds ratios for likelihood
of change of the initial antipsychotic over 24 months
of treatment was significantly higher for risperidone
(OR 1.78; 95% CI 1.39-2.30), quetiapine (OR 2.98;
95% CI 2.18-4.08), oral typicals (OR 2.01; 95% CI
1.43-2.82) and depot typicals (OR 2.01; 95% CI 1.26-
3.21), but not significantly different for clozapine (OR
0.80; 95% CI 0.51-1.24). Patients were more likely
to discontinue the antipsychotic drug they initiated at
baseline if they were on antipsychotic treatment in the
6 months prior to entering the study (OR 1.89; 95%
CI 1.34-2.68), had alcohol dependency at baseline
(OR 2.39; 95% CI 1.21-4.71) and had a higher CGI-
overall severity score (OR 1.20; 95% CI 1.08-1.32).
Patients were less likely to discontinue their initial
medication if they changed antipsychotic at baseline
because of intolerability to prior treatment (OR 0.76;
95% CI0.59-0.98).

CLINICAL EFFECTIVENESS

CGlI-overall was reduced from baseline after continu-
ous treatment for 6, 12, 18 and 24 months in each of
the treatment cohorts. The magnitude of the change in
CGlI-overall (Fig. 2) increased with increasing dura-
tion of treatment. Multivariate analysis showed that,
compared with olanzapine, there was significantly
less improvement in CGI-overall for risperidone,
quetiapine, oral typical and depot typical antipsychot-
ics in all four epochs, but no significant difference for
clozapine (Tab. IV). For example, after adjusting for
baseline differences, patients treated with risperidone
improved by a mean 0.22 points of CGI-overall less
than patients treated with olanzapine during the first
6 months of treatment. For the patients who were
treated for at least 12 months, the cumulative differ-
ence in CGI-overall was 0.27.
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Fig. 2. Change in CGl-overall from baseline for patients
receiving continuous treatment for 6, 12, 18 and 24
months by treatment group. Variazione nel CGl totale
rispetto al basale in pazienti che ricevono terapia con-
tinuata per 6, 12, 18 e 24 mesi per gruppo di tratta-
mento.
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Fig. 3. Change in EQ-VAS from baseline for patients
receiving continuous treatment for 6, 12, 18 and 24
months by treatment group. Variazione nell’EQ-VAS ris-
petto al basale in pazienti che ricevono terapia continua-
ta per 6, 12, 18 e 24 mesi per gruppo di trattamento.
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For each of the CGI positive, negative, depressive and
cognitive symptoms, multivariate analysis showed
there was significantly less improvement for typical
antipsychotics (oral and depot) compared with olan-
zapine for 6, 12, 18 and 24 months of continuous
treatment. In addition, compared with olanzapine,
there was significantly less improvement in CGI posi-
tive symptoms with 6 and 24 months of continuous
treatment with quetiapine; significantly less improve-
ment in CGI negative symptoms with 6 to 24 months
of risperidone, 6, 12 and 24 months of quetiapine, and
6 and 24 months of clozapine treatment; significantly
less improvement in CGI depressive symptoms with
12 months of risperidone and 12 and 18 months of
quetiapine treatment; and significantly less improve-
ment in CGI cognitive symptoms with 6 to 24 months
of risperidone and 6 and 12 months of quetiapine
treatment.

QUALITY OF LIFE

Patient QoL improved during antipsychotic treat-
ment; the EQ-VAS score increased from baseline in
all treatment groups after 6, 12, 18 and 24 months of
continuous treatment (Fig. 3). Multivariate analysis
showed that patients receiving continuous risperidone
for 6, 12 or 24 months or continuous oral typicals for
6, 12, 18 and 24 months had a significantly worse
EQ-VAS score than patients receiving continuous
olanzapine for the same duration (Tab. V).

SOCIAL FUNCTIONING

There was an increase from baseline in the percentage
of patients with social activities after 6, 12, 18 and
24 months of continuous treatment in all treatment
groups (data not shown). Table V shows the results
of the logistic model that compared the percentage
of patients with social activities in each of the treat-

Tab. IV. Adjusted difference in CGl-overall score (95% Cl) between olanzapine and other antipsychotic treatments after 6, 12, 18
and 24 months of continuous treatment (epoch analysis). Differenze nel punteggio totale della scala CGl (IC 95%) tra olanzapina
e gli altri trattamenti antipsicotici dopo 6, 12, 18 e 24 mesi di trattamento continuato (analisi epoch).

Treatment duration Olanzapine Risperidone Quetiapine Clozapine Oral typical Depot typical
6 months 0 0.22 0.18 0.07 0.29 0.33
(011,034  (0.03,0.33)" (-0.09,0.23) (0.15, 0.43) (0.16, 0.50r
12 months 0 0.27 0.23 013 0.38 0.44
(0.14,0.40  (0.05, 042 (-0.05,0.31)  (0.21, 0.55) (0.24, 0.65)
18 months 0 0.25 0.25 013 0.31 0.44
(0.10, 0.40¥%  (0.03,0.47) (-0.06,0.33)  (0.12, 0.51)* (0.20, 0.68)
24 months 0 0.25 0.30 017 0.29 0.44
(0.08,0.42)*  (0.04,0.56)" (-0.04,0.39) (0.07, 0.51)* (0.15, 0.73)*

“p < 0.001 versus olanzapine; * p < 0.05; * p < 0.01.

A positive estimate indicates that olanzapine caused a greater improvement in symptom severity than the comparator antipsychotic.
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Tab. V. Differences in quality of life and social functioning outcomes between olanzapine and the other treatment cohorts.
Results from linear (EQ-VAS, results indicate adjusted mean difference and 95% Cl) and logistic (social activities and paid employ-
ment, results indicate odds ratios and 95% CI) models. Differenza nella qualita della vita e nella funzionalita sociale tra olanzapina
e le alter coorti di trattamento. Risultati dei modelli lineare (EQ-VAS, | risultati indicano la differenza media aggiustata e 95% IC)
e logistico (attivita sociali e lavoro retribuito, i risultati indicano la odds ratio e 95% IC).
Olanzapine Risperidone Quetiapine Clozapine Oral typical Depot typical
EQ-VAS
6 months 0 -2.85 -1.31 -0.36 -4.52 -2.89
(-4.86, -0.84) (-3.89, 1.26) (-3.14, 2.42) (-6.95, -2.08)* (-5.85, 0.07)
12 months 0 -3.14 -1.08 0.50 -7.23 -2.70
(-5.47, -0.82)" (-4.35, 2.20) (-2.63, 3.63) (-10.14, -4.32)* (-6.34, 0.94)
18 months 0 -2.49 -2.87 0.70 -6.10 -0.05
(-5.06, 0.08) (-6.73, 1.00) (-2.64, 4.04) (-9.40, -2.80)* (-4.09, 3.98)
24 months 0 -3.56 -3.27 -0.74 -8.36 -3.32
(-6.31, -0.81)* (-7.49, 0.94) (-4.23,2.76) (-11.86, -4.86)" (-7.91,1.28)
Social activities
6 months 1 0.86 0.68 0.62 0.61 0.46
(0.61,1.22) (0.43,1.08) (0.39, 0.99)¢ (0.39, 0.94) (0.27,0.79)r
12 months 1 1.09 0.64 0.45 0.51 0.71
(0.68, 1.74) (0.35,1.17) (0.26,0.77) (0.31, 0.86)* (0.38, 1.34)
18 months 1 0.85 0.75 0.36 0.65 0.63
(0.50, 1.46) (0.35, 1.60) (0.20, 0.67) (0.35, 1.23) (0.30, 1.32)
24 months 1 0.97 0.70 0.70 0.84 0.97
(0.53, 1.80) (0.30, 1.63) (0.34,1.42) 0.41,1.74) (0.38, 2.52)
Paid employment
6 months 1 1.05 0.48 0.44 0.68 0.69
(0.65, 1.69) (0.23, 0.98)* (0.22, 0.85)¢ (0.34,1.38) (0.33, 1.46)
12 months 1 0.94 0.50 0.52 0.53
(0.55, 1.59) (0.36, 1.63) (0.24, 1.06) (0.26, 1.06) (0.21, 1.33)
18 months 1 0.77 0.74 0.42 0.59 0.35
(0.45,1.32) (0.32,1.70) (0.20, 0.88)* (0.28, 1.26) (0.12, 0.98)*
24 months 1 0.38 0.68 0.47 0.63 0.46
(0.20, 0.74) (0.26, 1.80) (0.21,1.07) (0.28, 1.42) (0.14, 1.46)
A negative estimate (for EQ-VAS) and an odds ratio < 1 (for social activities and paid employment) indicates treatment was worse than
olanzapine.
“p <0.01; * p <0.001 versus olanzapine; * p < 0.05.

ment cohorts. Patients treated with olanzapine had
significantly more social activities compared with
those treated with clozapine (6, 12 and 18 months of
continuous treatment), oral typicals (6 and 12 months
of continuous treatment) and depot typicals (6 months
of continuous treatment).

There was a small increase in the percentage of patients
with paid employment after continuous treatment for 6,
12, 18 and 24 months in the treatment groups (data not
shown). Multivariate analysis showed a few differences
between olanzapine and the other treatment groups that
reached statistical significance (Tab. V). Compared
with olanzapine, there were significantly fewer patients
in paid employment after clozapine treatment for 6 or
18 months, risperidone for 24 months, depot typicals
for 18 months and quetiapine for 6 months.

TOLERABILITY

The proportion of patients with EPS decreased from
the baseline value during antipsychotic treatment in
all four epochs, regardless of the antipsychotic used
(Tab. VI). Multivariate analysis showed that there
were significantly fewer patients with EPS in the
olanzapine group compared with the risperidone, oral
typical and depot typical groups for all durations of
continuous treatment from 6 months to 24 months
(Tab. VI).

Figure 4 shows there was an increase in mean weight
from baseline during 6, 12, 18 and 24 months of
continuous treatment in all treatment groups. The
increase in weight was greatest for the olanzapine
and clozapine groups, but the pattern of weight gain
was different with these two antipsychotics. Patients
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Tab. VI. Percentage of patient treatment episodes and odds ratio (95% CI) of having EPS during antipsychotic treatment versus
olanzapine by duration of continuous treatment (epoch analysis). Percentuale di pazienti con EPS e odds ratio (IC 95%) vs. olan-
zapina nel corso della terapia antipsicotica per durata del trattamento (analisi epoch).

Duration of Olanzapine Risperidone Quetiapine Clozapine Oral typical Depot typical
continuous

treatment

6 months

Baseline (%) 35.5 33.9 283 30.7 30.0 354

6 months (%) 85 18.6 93 11.3 26.7 32.9

OR (95% CI) 1 2.50(1.70,3.57 0.97 (0.56,1.68) 1.37(0.76,2.47) 4.23(2.83,6.33) 5.87(3.57,9.67)
12 months

Baseline (%) 37.3 321 30.0 331 32.6 371

12 months (%) 7.7 15.8 8.8 101 26.7 26.8

OR (95% CI 1 2.86(1.80,4.54) 1.50(0.75,3.02) 1.52(0.79,2.93) 6.02(3.62,10.04) 5.37(2.90, 9.95)
18 months

Baseline (%) 384 324 31.5 359 36.6 36.9

18 months (%) 7. 13.9 8.0 8.8 22.0 245

OR (95% CI) 1 257 (147,451 2.06(0.89,4.77) 1.42(0.63,3.22) 439(2.34,821) 6.29(3.05,12.97)
24 months

Baseline (%) 39.3 345 29.4 38.8 411 M3

24 months (%) 6.1 15.9 95 95 21.7 281

OR (95% CI) 1 3.73(1.98,7.03) 2.64(0.92,7.58) 1.92(0.79,4.67) 5.76(2.76,12.02) 1015 (4.34,23.76)
0dds ratio (95% ClI) adjusted by baseline values. An odds ratio > 1 indicates treatment was worse than olanzapine.

"p < 0.001 vs. olanzapine; * p < 0.01.

receiving olanzapine continuously for 6 months had a
rapid increase in weight from baseline of mean 2.0 kg
(2.8%) while in patients with more extended olanza-
pine treatment, the mean (%) increase in weight from
baseline was 2.9 kg (4.0%), 3.0 kg (4.2%) and 3.3 kg
(4.6%) for 12, 18 and 24 months, respectively. In con-
trast, there was a progressive increase in weight from

Fig. 4. Change in weight (kg) from baseline for patients
receiving continuous treatment for 6, 12, 18 and 24
months by treatment group. Variazione di peso (kg) ris-
petto al basale in pazienti che ricevono terapia continua-
ta per 6, 12, 18 € 24 mesi per gruppo di trattamento.

—+—0Olanzaping
=&—Risperidone

—a—Quetiapine

Welght gain (kg)
~

——Clozapine

Oral typicals

==~ Depot typicals

Months of continuous treatment

baseline in patients receiving a longer duration of
clozapine treatment; mean increase wasl.2 kg (1.5%),
2.2kg (2.9%), 3.3 kg (4.2%) and 3.5 kg (4.5%) among
patients receiving continuous clozapine for 6, 12, 18
and 24 months, respectively.

Discussion

Using data from the Italian outpatients with schizo-
phrenia taking part in the SOHO study, we have
examined the effectiveness of treatment with various
antipsychotics over a 24-month period. We found
that a large proportion of the patients maintained the
treatment started at baseline during the 2 years of fol-
low-up. Patients starting treatment with olanzapine or
clozapine were less likely to discontinue their medica-
tion than patients starting other types of antipsychotic
at the baseline visit. The higher treatment maintenance
with olanzapine is consistent with the results of Clini-
cal Antipsychotic Trials of Intervention Effectiveness
(CATIE) . Although all the antipsychotic drugs used
improved clinical symptoms, QoL and social func-
tioning, there were significant differences between
the various antipsychotic drugs for these outcomes
and in their tolerability profiles. Notably, olanzapine
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and clozapine were the most effective drugs and were
similarly effective at improving clinical symptoms
and QoL. Both olanzapine and clozapine were associ-
ated with a lower incidence of EPS but greater weight
gain than the other antipsychotics, and the pattern of
weight change over time differed between these two
drugs.

This is one of the first studies to use epoch analysis
for analysing outcome data from an observational
study of the treatment of schizophrenia. This novel
approach, when used to analyse the outcomes of
medication treatment, allows the analysis of all infor-
mation that each patient provides, also taking into ac-
count medication changes. Therefore, our results not
only include those patients who respond to or tolerate
their initial medication, but also patients who changed
medication for various reasons, and probably more
closely reflects the entire population of outpatients
with schizophrenia.

These results are consistent with previous reports
from the total SOHO study population and the 12-
month results from the subgroup of Italian patients,
and show that clozapine and olanzapine were the
most effective antipsychotics * 2. In the present
analysis, we found that clozapine and olanzapine
were similarly effective on clinical symptoms (CGI)
and QoL (EQ-VAS). In agreement with previous
studies, we showed that typical antipsychotics were
less effective than atypical antipsychotics; compared
with continuous olanzapine treatment for 6, 12, 18
or 24 months, continuous treatment with oral typical
antipsychotics was significantly less effective at im-
proving clinical symptoms and QoL. Patients treated
with clozapine appeared to have a lower percentage
of adequate social functioning, as measured with
the number of social activities and having paid em-
ployment. However, this may be due to the fact that
patients being prescribed clozapine are treatment
resistant and probably less prone to improvement in
social functioning.

There was a reduction in the percentage of patients
with EPS during treatment in all antipsychotic groups,
but the greatest improvements were seen in the olan-
zapine, clozapine and quetiapine groups. Not surpris-
ingly, typical antipsychotics (oral and depot) caused a
higher incidence of EPS than olanzapine. Risperidone
treatment was also associated with a significantly
higher incidence of EPS than olanzapine, regardless
of the duration of continuous treatment. These find-
ings confirm earlier reports from the SOHO study »
and a meta-analysis of RCTs *°, which concluded that
olanzapine has a more favourable EPS profile than
many other antipsychotics. Among the atypical antip-
sychotics, risperidone is known to have a higher EPS
liability *'*2. In a recent review, Weiden *? pointed out
that the likelihood of developing EPS was dependent
not only upon the specific antipsychotic used, but also

on the dosage and the individual patient’s suscepti-
bility to EPS. The significantly higher incidence of
EPS in the oral typical and risperidone groups may
have affected patient QoLand contributed to the sig-
nificantly poorer improvement in EQ-VAS in those
groups compared with the improvement seen in the
olanzapine group.

An increase in weight is one of the major concerns re-
garding treatment with olanzapine or clozapine * and
substantial weight gain may compromise long-term
adherence with these medications *. Olanzapine and
clozapine were associated with the greatest weight
gain, but the pattern of weight gain was somewhat
different. Olanzapine was associated with a mean
increase in weight of 2.0 kg in the first 6 months of
treatment, but the rate of weight gain then appeared
to slow down and, over 24 months of continuous
treatment, was less than that seen with clozapine,
which was associated with a continuous increase in
weight over time. Moreover, although olanzapine and
clozapine were associated with the greatest weight
gain, they were associated with the lowest incidence
and likelihood of discontinuation of initial medica-
tion. It is possible that, for many patients, the greater
improvements in symptoms, QoL and social function-
ing, and greater reduction in EPS outweigh the nega-
tive impact of weight gain.

Despite the strengths of the study, there are some
limitations that must be mentioned. First, to be able
to study the impact of each antipsychotic drug, we
have restricted our analyses to those patients pre-
scribed only one antipsychotic medication. By doing
so, we may have excluded patients with more severe
problems, thereby biasing the sample. Second, as the
SOHO study was focused on olanzapine, the study de-
sign included over-sampling of the olanzapine group.
Thus, the overall sample of patients is not directly
representative of the population of patients starting a
new antipsychotic in the outpatient setting. However,
this does not directly affect the results of the epoch
analysis where the focus of the analysis is the long-
term effects of each medication studied and in which
differences in sample size are taken into account.
Moreover, the large sample of olanzapine-treated
patients enabled precise outcome estimates to be
obtained and allowed us to focus on the comparison
of olanzapine versus each of the other antipsychotics.
Third, the observational nature of the study meant that
the psychiatrists were not blinded to treatment and
this may have introduced selection and observer bias.
However, selection bias was controlled by adjusting
for baseline co-variates in the analyses and a specific
analysis could not detect the presence of observer bias
in the SOHO study *.

In conclusion, the 24-month results of the SOHO
study show that Italian outpatients with schizophrenia
experience improvements in clinical symptoms, QoL
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and social functioning during continuous treatment
with various antipsychotics. Olanzapine and cloza-
pine seem to be the most clinically effective antip-
sychotics. The tolerability profiles of the different

References

' American Psychiatric Association. Practice guidelines for
the treatment of patients with schizophrenia. Am J Psychia-
try 2001;154:1-63.

Expert Consensus Guideline Series. Treatment of schizo-
phrenia. J Clin Psychiatry 1999;60(Suppl.11):1-82.

Lehman AF, Steinwachs DM. Translating research into
practice: the Schizophrenia Patient Outcomes Research
Team (PORT) treatment recommendations. Schizophr Bull
1998;24:1-10.

4 National Institute for Clinical Excellence (NICE). Technol-
ogy appraisal. Guidance no. 43. Guidance on the use of
newer (atypical) antipsychotic drugs for the treatment of
schizophrenia. London: NICE 2002. Available at: http:/
www.nice.org.uk/pdf/antipsychoticfinalguidance.pdf.

Consensus Conference Linee guida per la Farmacoterapia
della schizofrenia. Rome, 14-15 April 2000. Available at:
sopsi.archicoop.it/italiano/rivista/lineeguida/07_Linee_gui-
da_per_la_Farmacoterapia_della_schizofrenia.pdf.

¢ Thornly B, Adams C. Content and quality of 2000 con-
trolled trials in schizophrenia over 50 years. Br Med J
1998;317:1181-4.

7 Hofer A, Hummer M, Huber R, Kurz M, Walch T, Fleisch-
hacker WW. Selection bias in clinical trials with antipsy-
chotics. J Clin Psychopharmacol 2000;20:699-702.

8 Robinson D, Woerner MG, Pollack S, Lerner G. Subject
selection biases in clinical trials: data from a multicenter
schizophrenia treatment study. J Clin Psychopharmacol
1996;16:170-6.

° Geddes J, Freemantle N, Harrison P, Bebbington P. Atypi-
cal antipsychotics in the treatment of schizophrenia: sys-
tematic overview and meta-regression analysis. Br Med J
2000;321:1371-6.

Schooler NR. Comments on article by Tran and colleagues,
‘Double-blind comparison of olanzapine versus risperidone
in the treatment of schizophrenia and other psychotic disor-
ders’ [Letters]. J Clin Psychopharmacol 1998;18:174-6.

Kasper S, Kufferle B. Comments on ‘Double-blind com-
parison of olanzapine versus risperidone in the treatment of
schizophrenia and other psychotic disorders’ by Tran and
Associates [letter]. J Clin Psychopharmacol 1998;18:353-6.

Kapur S, Remington G. Atypical antipsychotics: new direc-
tions and new challenges in the treatment of schizophrenia.
Annu Rev Med 2001;52:503-17.

Wells KB. Treatment research at the crossroads: the scien-
tific interface of clinical trials and effectiveness research.
Am J Psychiatry 1999;156:5-10.

Weiden PJ. Switching antipsychotics: an updated re-
view with a focus on quetiapine. J Psychopharmacol
2006;20:104-18.

15 Burns T, Christova L, Cooper S, Harrison G, McKendrick J,
Laugharne R, et al. Maintenance antipsychotic medication

=]

339

EFFICACY OF ANTIPSYCHOTIC TREATMENT IN SCHIZOPHRENIA

antipsychotics vary, with olanzpaine and clozapine
having less EPS, but more weight gain. Given the
observational nature of the SOHO study, the results
should be interpreted conservatively.

patterns in outpatient schizophrenia patients: a naturalistic
cohort study. Acta Psychiatr Scand 2006;113:126-34.

16 Stroup TS, Lieberman JA, McEvoy JP, Swartz MS, Davis
SM, Rosenheck RA, et al. Effectiveness of olanzapine,
quetiapine, risperidone, and ziprasidone in patients with
chronic schizophrenia following discontinuation of a previous
atypical antipsychotic. Am J Psychiatry 2006;163:611-22.

7 Windmeijer F, Kontodimas S, Knapp M, Brown J, Haro
IM. Methodological approach for assessing the cost-ef-
fectiveness of treatments using longitudinal observational
data: the SOHO study. Int J Technol Assess Health Care
2006;22:460-8.

18 Haro JM, Edgell ET, Jones PB, Alonso J, Gavart S, Gregor
KJ, et al.; on behalf of the SOHO Study Group. The Euro-
pean Schizophrenia Outpatient Health Outcomes (SOHO)
Study: rationale, methods and recruitment. Acta Psychiat-
rica Scand 2003;107:222-32.

1 Haro JM, Edgell ET, Frewer P, Alonso J, Jones PB; on
behalf of the SOHO Study Group. The European Schizo-
phrenia Outpatient Health Outcomes Study: baseline find-
ings across country and treatment. Acta Psychiatr Scand
2003;107(Suppl.416):1-9.

2 Brugnoli R, Novick D, Belger M, Brown J, Germani S,
Donda P, et al. Effectiveness of antipsychotic treatment for
schizophrenia: Italian results of the pan-European Schizo-
phrenia Outpatient Health Outcomes (SOHO) study after 12
months. Giorn Ital Psicopat 2006;12:283-92.

Haro JM, Edgell E, Novick D, Alonso J, Kennedy L,
Jones PB, et al. Effectiveness of antipsychotic treatment
for schizophrenia: 6-months results of the pan-European
Schizophrenia Outpatient Health Outcomes (SOHO) study.
Acta Psychiatr Scand 2005;111:220-31.

22 Haro JM, Novick D, Belger M, Jones PB; SOHO advisory
board. Antipsychotic type and correlates of antipsychotic
treatment discontinuation in the outpatient treatment of
schizophrenia. Eur Psychiatry 2006;21:41-7.

23 Haro JM, Suarez D, Novick D, Brown J, Usall J, Naber
D; for the SOHO Study Group. Three-year antipsychotic
effectiveness in the outpatient care of schizophrenia: obser-
vational versus randomized studies results. Eur Neuropsy-
chopharmacol 2007;17:235-44.

24 Haro JM, Kamath SA, Ochoa S, Novick D, Rele K, Fargas
A, et al.; on behalf of the SOHO Study Group. The Clinical
Global Impression-Schizophrenia (CGI-SCH) scale: a sim-
ple instrument to measure the diversity of symptoms present
in schizophrenia. Acta Psychiatr Scand 2003;107(Sup-
pl.416):16-23.

% Guy W. Clinical Global Impression. In: ECDEU Assessment
Manual for Psychopharmacology, revised. Rockville, MD:
National Institute of Mental Health 1976.

Williams A. EuroQol - a new facility for the measurement of
health-related quality of life. Health Policy 1990;16:199-208.

Liang KY, Zeger SL. Longitudinal data analysis using gene-
ral linear models. Biometrika 1986;73:13-22.

o

20

X

2

N



R. BRUGNOLI, D. NOVICK, S. FREDIANI ET AL.

2!

>3

Lieberman JA, Stroup TS, McEvoy JP, Swartz MS,
Rosenheck RA, Perkins DO, et al.; for the Clinical An-
tipsychotic Trials of Intervention Effectiveness (CATIE)
Investigators. Effectiveness of antipsychotic drugs in
patients with chronic schizophrenia. N Engl ] Med
2005;353:1209-23.

¥ Lambert M, Haro JM, Novick D, Edgell ET, Kennedy L,
Ratcliffe M, et al. Olanzapine vs. other antipsychotics in ac-
tual out-patient settings: six months tolerability results from
the European Schizophrenia Out-patient Health Outcomes
study. Acta Psychiatr Scand 2005;111:232-43.

% Duggan L, Fenton M, Rathbone J, Dardennes R, El-Dosoky
A, Indran S. Olanzapine for schizophrenia. Cochrane Data-
base Syst Rev 2005;2:CD001359.

Tarsy D, Baldessarini RJ, Tarai FI. Effects of newer

3

Acknowledgements

The Italian SOHO Study Group: P. Pancheri, F. Asioli, R. Brugnoli,
L. Ferranini, V. Gatti, A. Giannelli, A. Laddomada, C. Munizza, E.
Pirfo, M. Raja, F. Ramacciotti, V.P. Rapisarda, P. Serra.

The Authors gratefully acknowledge the contribution of the SOHO
advisory board: Jean-Pierre Lepine, Hopital Fernand Widal, Paris,
France; Isabelle Gasquet, Hopital Paul Brousse, Villejuif, France;
Dieter Naber, Universitatskrankenhaus-Eppendorf, Klinik fur Psy-
chiatrie und Psychotherapie, Hamburg, Germany; C.J. Slooff, Psy-
chosencluster GGX N-Drenthe, Kenniscentrum Scizofrenie, RA
Assen, The Netherlands; Jordi Alonso, Health Services Research
Unit, Institut Municipal d’Investigacio Medica, University of Bar-
celona, Barcelona, Spain; Josep Maria Haro, Research and Devel-
opment Unit, Sant Joan de Déu-SSM, Sant Boi, Barcelona, Spain;
Tim Croudace, Department of Psychiatry, Addenbrooke’s Hospital,
Cambridge, UK; Peter B. Jones, University of Cambridge, Adden-
brooke’s Hospital, Cambridge, UK; Martin Knapp, London School
of Economics, Centre for the Economics of Mental Health, Institute
of Psychiatry, London, UK.

Deirdre Elmhirst, PhD, assisted in the writing and editing of the
manuscript.

David Suarez was supported by a research grant from the Instituto
de Salud Carlos III, Ministerio de Sanidad y Consumo, Spain (FIS
CA05/0177).

antipsychotics on extrapyramidal function. CNS Drugs
2002;16:23-45.

Weiden PJ. EPS profiles: the atypical antipsychotics are not
all the same. J Psychiatr Pract 2007;13:13-24.

Allison DB, Mentore JL, Heo M, Chandler LP, Cappelleri
JC, Infante MC, et al. Antipsychotic-induced weight gain:

a comprehensive research synthesis. Am J Psychiatry
1999;156:1686-96.

3 Allison DB, Mackell JA, McDonnell DD. The impact of
weight gain on quality of life among persons with schizo-
phrenia. Psychiatr Serv 2003;54:565-7.

3 Haro JM, Kontodimas S, Negrin MA, Ratcliffe M, Suarez
D, Windmeijer F. Methodological aspects in the assessment

of treatment effects in observational health outcome studies.
Appl Health Econ Health Policy 2006;5:11-25.

w
s



