Department of Psychiatry and Forensic Medicine
School of Medicine
Universitat Autonoma de Barcelona

Doctoral Dissertation

INTERNATIONAL DIFFERENCES IN
RESPONSE, REMISSION AND COURSE
OF SCHIZOPHRENIA

PhD Candidate: Diego Novick

Thesis directors: Enrique Alvarez
Josep Maria Haro

Barcelona, 2012






Ab imo pectore

A mis padres,

que me ensefaron con el ejemplo
el valor del conocimiento

desde una edad muy temprana

Para Gabriela,
que siempre me ha apoyado en los momentos dificiles
y ha dado amor y alegria a mi vida

A Lucas,
cuyo amor por el conocimiento compruebo cada dia
y que me ha dado la inmensa felicidad de la paternidad






Acknowledgements

There are many people who helped me during the long process of developing the
dissertation, but | would especially like to thank the following:

Eli Lilly & Co. for granting me unrestricted access to the SOHO dataset and allowing me
to perform the analyses that are part of this dissertation.

My thesis directors, Enric Alvarez and Josep Maria Haro, for their support and
encouragement along the way. | am particularly grateful to Josep Maria, who made this
dissertation possible. Without his constant support and guidance, | would not have
been able to finalize it.

My supervisors at Lilly, past and present, Chris Chinn and Catherine Melfi, for allowing
me to devote time and effort to completing the research project.

The co-authors of the papers presented here, the anonymous reviewers who improved
them with their comments, and the investigators and patients who participated in the
SOHO study.






Table of Contents

1 Presentation ... 9
U 41 0o - RPN 11
3 INErOAUCTION et 13
3.1. Prognostic factors in schizophrenia.......ccccceeceeeieiiieeeie e 13
O Y- (I ) o ¢ 7 = PRSPPIt 14
IR R 1= 4 To [T PO P TP PP P OPRROP 14
3.1.3. ONSet Of ilIN@SS oo 15
0 T T =Y o o1 LV o 1) o) VS 15
3.1.5. Perinatal factors (obstetric, infectious and immunological) .............ccceeunnen. 15
3.1.6. Positive and negative SymMPtomMS ... ..cccceieiiieeeeeee e 16
3.1.7. Duration of untreated PSYChOSIS .....uieiieiiieiieeieeeeeeeeeeeeeeeeeeeeeee e 17
3.1.8. Suicide attempt at the time of admission ...........ccoovvrrrrrrireiviee, 18
I TR [ 1Y 1= o | P PPPPPRN 18
3.1.10. Treatment adherenCe.......cccceiiviiiiiiiciiiii e 18
3.1.11. Life stress prior t0 ONSEL....ccccccuiiiiiiiieie e e 19
3.1.12. Neurobiological Markers ......cccccviiieeiiieei et e e 19

3.1.13. Comorbid conditions: depression, alcohol dependence, substance

(o 1T o 1< g Lo [T [l T U 20
3.1.14. Pre-morbid functioning (SeNeral).......ccceeeeiiiiieieciieee e 20
3.1.15. Social fUNCLIONING «oceviiiiiiiieeee e e e e e e e aaaeeee 21
3.1.16. Marital STAtUS «ooveeeiiieeiiieee e 21
3.1.17. HOUSING STAtUS ..eeeiiiiiiiiiiiiceecceceeeeett s s e e e e e e e e e e e e e e e e eeeeeeeeaeseaenennannees 21
3.1.18. EJUCational NiStOry . ..ccoieiiiiiiiiieeee e e e e e e 22
3.1.19. Occupational fUNCLIONING ....uvviiiiiiiieii e 22
3.1.20. Cognitive FUNCLIONING ..ocoeceeiiiiieeeee e e 23
3.1.21. Family @ttitUde ..oeeeeeeieieeeceeeee e 23
3.2. International differences in the course of schizophrenia........cccccceeeviiiiirininnnnnn. 23
3.2.1. Developing/low- and middle-income/non-industrialized countries ............. 25
3.2.2. Developed/high-income/industrialized countries.........cccccceevreeirveecveeennnenn. 31



3.2.3. Published COMPAriSONS........cevuviiiiiiiicicirieiee e e e e e eeeeee e eeeeeeeeeeseae e 35

3.2.4. Comparison of international differences in outcomes........cccccevvvvvvvvnvrvnnnnnne. 37

A HYPOTNESES ... oottt e e e e e e e e e e e e e e e e e e ——————————————————————— 39
L @] o T=Yot 4 V7S 41
(SRR \Y/ =14 o T o Fo] Lo =4V O 43
6.1. Patient POPUIatioN........oooiiiieeeeeeee et 43
6.2, IMIBASUIES ...eiiiiiiiiiiie ittt a e e s s 44
6.3. Data collection intervals and study duration ...........ccceeeiririrrireeeeeeee, 44
6.4. DAtasetl ....ccooiiiiiiii 45

7 ReSUIts (PUDBIICAIONS) c.ccoeiiiiiiieiiieee e e e e e e 49
AFTICIE 1ot 49
ATTICIE 2 1o s s 49

8 SUMMANY OF FESUILS oo es 67
8.1 =T o Lo a R - | PP 69
8.2 Factors associated with time to reSPONSE .......uvvvvviiiiiiiiiiiiiieieeeee e 69
8.3 Clinical remission and factors associated With it.........cccocceriiiiiiniiiiiiienn, 69
8.4 Course pattern and factors associated with CoOUrse ..........uuvviiiiiiiiiiiiiieeeeennn. 70
8.5 Factors associated with duration of remission.........cccoccveeriiiiiiiiiiiiecniiecne, 70
8.6 Functional remission and factors associated with it .......cccccccvvviiiiiiiniennnne 71

S O T[T of U Y[ o PP PP P PR OPPPPTON 73
9.1. International differences in OUtCOMES ......c.ceeiriiiiiiiiiiiiicc e 73
9.2. Other socio-demographic predictors of response, remission and course ........... 76
10 LimMItationS.....oviiiiiiiii 79
11 CONCIUSIONS. ...eiiiiieeiitteeee et sre e e s re e e snne e e saree e 81
12 271 oY [To =41 o] o 1 VAP PPUPPRR 83
13 JAY o] 01T o T [T o] TP PPPPR PP 95
Appendix 1. Summary of data from studies on international differences in course of
schizophrenia (presented alphabetically by first author).........cccceeeieiieieiecciiee e, 97
Appendix 2. Summary of published papers from the SOHO study ......cccccceeevvernnnnns 107



1 PRESENTATION

This doctoral dissertation explores international differences in the course of
schizophrenia using information provided by the rich dataset gathered by the
Schizophrenia Health Outcomes (SOHO) study during the first half of the last decade.
SOHO, like other important observational and pragmatic clinical trials conducted
recently in the field of the antipsychotic treatment of schizophrenia (CATIE, EUFEST,
etc.), has provided important and much needed comparative outcomes data in patients
taking antipsychotic medications. SOHO provides information across a wide range of
treatment outcomes, most notably in the areas of effectiveness, tolerability, social
functioning and health service use. However, what sets the data from SOHO apart from
the aforementioned trials is that it allows analysis of data from regions of the world
that are usually under-represented in the research literature, such as North Africa, the
Middle East and Latin America. This notable feature has provided the right framework
for development of comparative regional studies of the many variables gathered during
the study.

| had the opportunity to become familiar with the data from the worldwide-SOHO
study (W-SOHO) because | was the main project manager for the study and was
responsible for overseeing recruitment, quality control, and data dissemination, which
was exploited through numerous publications in major psychiatric journals. As part of
the data dissemination process, several members of the study advisory council and
investigators in general requested and obtained access to the study dataset to
investigate research hypotheses of their interest that were not generated by the study
sponsor. Importantly, several of these projects led to the development of doctoral
dissertations, most notably at Cambridge and Maastricht Universities.

In my case, and similar to the examples listed above, | requested and was granted
unrestricted access to the W-SOHO database to test several research hypotheses that
were not related to the original objectives of the study sponsor. Briefly, my purpose
was to use the newer findings from the W-SOHO study to test the current validity of
the international differences in the course of schizophrenia presented in the now
classic studies by Jablensky and co-workers. More specifically, | wanted to determine
whether the differences in treatment outcomes and prognosis between regions with



different levels of development found by Jablensky et al. were still present 30 years
after the WHO studies were conducted.

After completing this research project, | believe that the information presented in this
dissertation allows me to outline an accurate description of the course of schizophrenia
across the world. The final objective of this dissertation is to provide useful information
that helps to develop and implement clinical approaches and mental health policy
strategies which, in turn, would help to improve the mental health of the population
irrespective of the level of development of the home country.
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2 SUMMARY

Objectives: The overall objectives of this dissertation are to describe the course of
patients with schizophrenia during three years of follow-up and to study differences
between regions across the world that have different levels of development.

The specific objectives of this dissertation are:

* To describe the frequency of treatment response in outpatients with
schizophrenia in different regions of the world

* To analyse the demographic (age, gender, marital status) and clinical factors
(age of onset, time since onset, severity of disease, functioning) associated with
response

* To describe the frequency of clinical and functional remission in outpatients
with schizophrenia in different regions of the world

* To analyse the demographic (age, gender, marital status) and clinical factors
(age of onset, time since onset, severity of disease, functioning) associated with
clinical and functional remission

Methods: Data from the Worldwide-Schizophrenia Outpatient Health Outcomes (W-
SOHO) study was used to determine the frequency of response, symptomatic and
functional remission, and to describe the course of disease in outpatients with
schizophrenia in different regions of the world. The W-SOHO study was a 3-year,
prospective, observational study that included over 17,000 outpatients with
schizophrenia from 37 countries classified into six regions (Northern Europe, Southern
Europe, Latin America, East Asia, Central & Eastern Europe, North Africa & Middle
East). Cox proportional-hazards regression was employed to assess the factors
associated with response and remission. Multinomial logistic regression was used to
assess the correlates of disease course.

Results: The study found that approximately two-thirds of the patients (66.4%)
achieved response during the 3-year follow-up. Response rates varied across regions,
and were highest in North Africa & Middle East (84.6%) and Latin America (78.6%) and
were lowest in Southern Europe (62.1%) and East Asia (60.9%). The study also found
that 66.1% of patients achieved clinical remission during the 3-year follow-up (range:
60.1% in North Europe to 84.4% in East Asia) and 25.4% achieved functional remission
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(range: 17.8% in North Africa and Middle East to 35.0% in North Europe). Regional
differences were not explained by participants’ clinical characteristics. Baseline social
functioning, being female and previously untreated were consistent predictors of
remission across regions. In addition, there were significant differences between
regions in the proportion of patients experiencing continuous remission, remission plus
relapse, and a persistent symptomatic course, and between the regions in the duration
of remission. Overall, Latin America, East Asia, and North Africa & Middle East had
more favourable outcomes because they had the largest proportion of people who
achieved continuous remission, the longest time in remission and had the lowest
percentage with a persistent symptomatic course. Having good social functioning at
baseline was consistently associated with better clinical outcome. These results seem
to indicate that patients from Latin America, East Asia, North Africa & Middle East may
have a more favourable disease course than patients from European nations.

Conclusions: Clinical outcomes of schizophrenia seem to be worse in Europe compared
with other regions of the world. However, functional remission follows a different
pattern.
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3 INTRODUCTION

3.1. Prognostic factors in schizophrenia

Prognostic factors are variables that are present early in the disease process (usually at
or before the first episode) and affect long-term outcomes. There is an overlap
between risk factors and prognostic factors, although not all risk factors are prognostic
of outcome.

In 1998, the World Health Organization [1] stated that the following factors were
prognostic for poor outcome in schizophrenia:

*  Presence of the negative syndrome

*  Poor pre-morbid adjustment

*  Male gender

*  Younger age at onset

* Insidious onset

* Longerinterval from onset to treatment
* Absence of any clear precipitating events

In contrast, the following factors were proposed as prognostic for a good outcome in
schizophrenia:

*  Female gender

* Older age at onset

*  Good pre-morbid social functioning

*  Acute presentation

*  Florid positive symptoms (e.g. hallucinations, delusions, grossly disordered
thinking)

In this section | report a snapshot of factors prognostic of outcome for schizophrenia
taken from representative references published in the last 10 years. Most research was
conducted in first-episode patients. | have focused on papers reporting outcomes of
patients in epidemiological samples and have not reviewed the vast amount of studies
of antipsychotic treatment reporting predictors of outcome in schizophrenia, because
the outcomes can be influenced by the experimental conditions.
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3.1.1. Age at onset

An individual’s age at the onset of psychotic symptoms is a prognostic indicator for
outcome in schizophrenia; the younger the individual is at the onset of positive
psychotic symptoms, the poorer the outcome tends to be.

A younger age at illness onset was associated with cognitive deterioration [2-4],
increased severity of functional disabilities [5], an insecure attachment style in male
schizophrenia inpatients [6], homelessness [7], more severe negative symptoms [3],
and living in an institution [8].

In the study by Gonzalez-Blanche et al. [9], older age at illness onset was associated
with functional recovery. Among patients followed for up to 16 years, better outcome
was associated with older age on admission [10].

3.1.2. Gender

Schizophrenia seems to affect equal numbers of men and women, but the onset is
often later in women than in men; men typically present in their late teenage years or
early 20s, whereas women generally present in their late 20s or early 30s [11]. It is
generally accepted that, compared with men, schizophrenia in women has a milder
course and better prognosis [1, 12, 13]. Among patients followed for up to 16 years,
better outcome was associated with being female [10]. Hafner [14] reported that iliness
onset and the symptom-related course of schizophrenia showed no gender differences
if age was not taken into account. Prior to the menopause in women, illness onset was
delayed and the severity of illness was reduced by oestrogen. As a result, the age
distribution of onset and severity of first-episode illness in young men and post-
menopausal women differed from the normal.

Hafner [14] proposed that the poorer social course of schizophrenia in men compared
with premenopausal women was accounted for by the lower level of social
development in men at illness onset which subsequently impaired further
development. Another study reported that the only significant predictors of 5-year
social outcome were social development at psychosis onset and the socially adverse
illness behaviour of young men [15]. It was proposed that the influence of traditional
predictors (age, gender, chronic/acute type of onset, and symptomatology) was
mediated by these two variables assessed at the end of the prodromal stage.

Male gender independently predicted cognitive deterioration, and it was suggested
that males might have a higher susceptibility than females for cognitive deterioration in
first-episode schizophrenia [2]. Differences in social functioning and organizational
ability between adolescent males and females with schizophrenia led to differences in
hospital admissions and stays; males with poorer social functioning and organizational
ability prior to first admission experienced more admissions and longer stays [16].
Antipsychotic noncompliance was associated with homelessness in men but not in

women [7].
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A study of brain function (global connectivity) in male and female patients with
schizophrenia reported that among first-episode patients, the speed of global
connectivity was faster in females, suggesting greater adaptive capacity [13]. However,
in chronic illness, the reduction in global functional connectivity was greater in females
than males, suggesting that additional breakdowns in brain network connectivity may
develop in females with illness chronicity.

Evidence for differences between men and women in the course of schizophrenia is
conflicting, possibly because similar measures may have different predictive values
depending on the stage of illness [17].

3.1.3. Onset of illness

In the review of schizophrenia studies conducted by Bromet et al. [18], an insidious
onset of schizophrenia was a predictor of poorer outcome, and Harrow and Jobe [19]
identified no acute onset as a poor prognostic factor in schizophrenia outcome. Morgan
and colleagues [20] classified mode of onset as sudden (<1 week), acute (<1 month) or
insidious (>1 month), and found that an insidious mode of onset was independently
associated with a substantially longer duration of untreated psychosis (DUP) compared
with an acute onset. An insidious mode of onset was also associated with a
substantially longer DUP compared with an acute onset by Compton et al. [21].

3.1.4. Family history

A family history of schizophrenia predicted a poorer outcome [18, 22]. In the meta-
analysis conducted by Esterberg et al. [23], family history had a small but significant
impact on age-at-onset and on negative symptoms. Sex differences in age-at-onset
were not observed in individuals with a family history of schizophrenia, making age-at-
onset in females similar to that in males. A positive family history was also associated
with poorer intellectual functioning and less reduction in symptoms at 2- and 3-year
follow-up together with a greater likelihood of abnormal electroencephalogram (EEG)
findings [24].

3.1.5. Perinatal factors (obstetric, infectious and immunological)

While a variety of perinatal insults (e.g. the mother is malnourished or has viral
illnesses or infections during pregnancy, obstetric complications or delayed early
development) have been proposed as risk factors for schizophrenia in later life [25-27],
these risk factors are not necessarily prognostic for poor outcome. Jadskeldinen et al.
[28], for example, reported that while delayed psychomotor development in children
was a marker of increased risk of the development of schizophrenia, it was not a
predictor of more severe illness outcome.
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3.1.6. Positive and negative symptoms

A number of studies reported that negative symptoms were associated with poor
outcomes:

*  The severity of negative symptoms was a predictor of poorer outcome in the
review of schizophrenia studies conducted by Bromet et al. [18]. In addition,
Ho et al. [29] reported that severe negative symptoms at the time of first
hospitalization predicted poorer outcome at 2 years in terms of occupational
impairment, financial dependence on others, impaired relationships with
friends, impaired ability to enjoy recreational activities, and global assessment
of functioning

* The presence of negative symptoms was associated with relapse [30], and
employment outcomes [5]

*  Higher negative symptom severity was associated with a lower likelihood of
achieving recovery [31]

i Fewer negative symptoms at first presentation predicted a better outcome (in
psychopathology and general functioning) [9, 32]

While the presence of positive symptoms was proposed as being indicative of a good
prognosis [1], findings relating to positive symptoms and outcomes are mixed. Ho et al.
[29] suggested that this might be because while many of the patients studied were in
acute exacerbations, they may have been in different phases of the disease.

* In the 20-year follow-up study conducted by Harrow and Jobe [33], the
persistence of positive symptoms (delusions) after the acute phase predicted
a lower likelihood of future global recovery, particularly work disability. It was
suggested that internal factors, such as good pre-morbid developmental
achievements, reduced the probability of chronic delusional activity in
schizophrenia

* The presence of severe positive symptoms (but not negative symptoms) was
associated with homelessness [7]

* Siegel et al. [17] reported that a higher level of positive symptoms at intake
was associated with a longer duration of hospitalization, increased overall
symptoms, decreased ability to meet basic needs, and decreased quality of
work later in life. Lower levels of positive, negative, and depressive symptoms
at intake predict a higher overall level of function at follow-up [17]

Siegel et al. [17] reported that lower levels of symptoms generally (lower levels of
positive, negative and depressive symptoms at intake) predicted a higher overall level
of function at follow-up, and Levine et al. [34] reported that higher baseline symptoms
predicted a poor response to treatment. Higher baseline clinical severity was associated
with a reduced likelihood of achieving remission [35].
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A lower level of disorganized thinking was associated with functional recovery [9].

3.1.7. Duration of untreated psychosis

The duration of untreated psychosis (DUP) — the interval between onset of a psychosis
and administration of the first pharmacological treatment for schizophrenia — has been
increasingly investigated over the past 10 years as a predictor of outcome in
schizophrenia.

Most of the evidence indicates that a prolonged DUP may be viewed as a negative
prognostic factor, and that the longer that psychosis remains untreated, the worse is
the outcome [36].

* In the review of schizophrenia studies conducted by Bromet et al. [18], DUP
was a predictor of poorer outcome, and other studies have reported that a
DUP 21 year was associated with poorer outcome [22, 37]

* Melle et al. [38] and Amminger et al. [2] reported an association between
DUP and the severity of positive, negative and cognitive symptoms

* Jeppesen et al. [39] reported longer DUP to be independently associated with
more psychotic symptoms at entry, 1-year and 2-year follow-up

¢ Marshall et al. [40] reported that patients with a long DUP were significantly
less likely to achieve remission

*  Gunduz-Bruce [41] reported that DUP was specifically associated with time to
response to treatment for delusions but not hallucinations

* Bottlender et al. [37] reported that the impact of the duration of DUP on
outcome was independent of the mode of onset, the age at first admission,
and gender

*  Morgan and colleagues [20] reported that a longer DUP was associated with
unemployment

* DelllOsso and Altamuro [36] warned that negative symptoms might be
underestimated and inadequately considered within DUP

Shorter DUP was associated with better outcomes.

* A meta-analysis [42] and a systemic review [40] reported that a shorter DUP
was associated with better outcomes in terms of a greater response to
antipsychotic treatment, symptom response, functioning, and quality of life

*  Whitty et al. [32] reported that a shorter DUP predicted a better outcome (in
psychopathology and general functioning) after 4 years

*  Shorter DUP predicted full recovery (remission of positive and negative
symptoms plus adequate social/vocational functioning) in the study by
Robinson et al. [43]
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Three elements that distinguish early intervention in schizophrenia from standard care
have been proposed and are being investigated; early detection, phase-specific
treatment, and the use of early intervention teams [36]. Preliminary findings suggest
that outcomes are better with early interventions that reduce DUP [38, 44].

3.1.8. Suicide attempt at the time of admission

Suicide attempts at the onset of schizophrenia were reported to be a risk factor for
future suicide [45, 46]. Greater education levels were associated with an increased risk
of suicide, possibly due to greater insight concerning the implications of the disease
[45].

3.1.9. Insight

In the study by Saravanan et al. [47], insight at baseline did not predict remission or
better global functioning, but patients whose insight improved relatively early on in
treatment had the better outcomes. Higher levels of insight at baseline were
significantly associated with lower levels of schizophrenia symptoms at follow-up [48].
Greater insight was found to be an independent predictor of lower readmission and
relapse over 18 months [49]. In their systematic review of studies of the impact of
insight on outcome, Lincoln et al. [50] reported that most studies supported the
assumption that insight is associated with adherence during the treatment phase, but
the association with long-term adherence remained unclear.

3.1.10. Treatment adherence

Compliance with treatment emerged as the most important predictor of outcome in
the study of first-episode patients conducted by Bachmann et al. [22]. Adherence with
medication was associated with achieving recovery [31]. Lack of treatment compliance
was associated with relapse [30, 51, 52], hospitalization [52, 53], suicide [52], and
persistence of psychotic symptoms [53]. Moreover, the lower the level of compliance,
the greater was the risk of hospitalization [54]. Antipsychotic noncompliance was
associated with homelessness in men but not in women [7].

Samalin et al. [51] proposed that adherence in schizophrenia is a complex phenomenon
that is related to many factors, including:

*  Patient-related factors — poor insight, cognitive impairment and comorbidity
[51]

*  Treatment-related factors — antipsychotic efficacy and tolerability [51]

*  Environmental factors — the degree of social support available [51]

¢  Clinician-related factors — the therapeutic alliance between patients and
healthcare professionals [51, 55, 56]
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The strongest predictor of adherence was adherence in the month before baseline
assessment [52]. Other baseline predictors of adherence included initial treatment for
schizophrenia and greater social activities. Baseline predictors of non-adherence were
alcohol dependence and substance abuse in the previous month, hospitalization in the
previous 6 months, independent housing and the presence of hostility.

Some schizophrenia patients, however, may not need to continue long-term
antipsychotics. In their 15-year follow-up of patients taking and not taking
antipsychotics, Harrow and Jobe [19] commented that, in contrast to randomised
controlled trials (RCTs) where there was an increased risk of relapse when stopping
antipsychotic treatment, there was a subset of patients who stopped taking
antipsychotics and who did not immediately relapse and who experienced periods of
recovery and good functioning. Among schizophrenia patients not receiving
antipsychotics, a trend towards better functioning over a 15-year period was associated
with more internal resources and positive attitudes about themselves (including better
pre-morbid developmental achievements, favourable personality and attitudinal
approaches, less vulnerability, and greater resilience) [19].

3.1.11. Life stress prior to onset
Having no precipitating stress at the first episode is a poor prognostic factor [19].

Sexual abuse in childhood is associated with hallucinations, but not delusions, thought
disorder or negative symptoms [57, 58]. Sexual abuse both during childhood and
adulthood was associated with hallucinations, delusions, and thought disorder [57].
Physical abuse was associated with positive psychotic symptoms [58].

3.1.12. Neurobiological markers

A number of neurobiological markers were found to be prognostic of outcome in
schizophrenia:

*  More cerebral asymmetry was associated with full recovery and adequate
social/vocational functioning [43]

*  Progressive ventricular enlargement was associated with poor outcome [59]

*  Progressive decrement in frontal lobe white matter volume and enlargement
in frontal lobe cerebrospinal fluid volume were associated with greater
negative symptom severity [60]

* Reductions in frontal lobe grey and white matter volumes correlated with
poorer executive functioning [60]

* A larger pituitary volume predicted less improvement in overall and positive
psychotic symptoms, and a poorer response to treatment by week 12 [61]

*  An abnormal baseline EEG predicted poorer outcome at 3 years in terms of
persistence of both positive and negative symptoms as well as anxiety and
depression [62]

19



* Higher levels of both tonic (skin conductance level, nonspecific skin
conductance response rate) and phasic (number of skin conductance
orienting responses) activity were associated with more negative symptoms
and with a combination of poorer social and occupational outcome at 1-year
follow-up [63]. It was suggested that these findings indicated that high levels
of arousal and over-reactivity to the environment may interfere with efficient
cognitive processing in schizophrenia, contributing to poor outcome, and that
negative symptoms might partially serve as a means of coping with over-
arousal

* Dopaminergic D2 receptor (D2R) density and pre-morbid adjustment scores
were associated with poor prognosis [64]. An increased D2R density was only
present in the group of schizophrenia patients with longer and, therefore,
poorer pre-morbid adaptation

3.1.13. Comorbid conditions: depression, alcohol dependence, substance
dependence

Conley [65] reported that individuals with schizophrenia and concurrent depressive
symptoms had poorer long-term functional outcomes, including greater use of relapse-
related mental health services, violence or suicidality, substance use problems, poorer
life satisfaction, quality of life, mental functioning, family relationships, and medication
adherence.

A lifetime diagnosis of alcohol dependence predicted a poorer response to
antipsychotic medication over the first 12 weeks of treatment [66]. Baseline alcohol
dependence was a predictor of non-adherence [52].

A diagnosis of lifetime substance use disorder predicted the presence of more positive
symptoms, fewer negative symptoms, a longer duration of untreated psychosis, and a
poorer response to antipsychotic medication over the first 12 weeks of treatment [66].
Substance abuse was associated with homelessness [7]. Substance abuse in the
previous month was a predictor of non-adherence [52]. Drug misuse was also
associated with unemployment [67].

A diagnosis of lifetime cannabis use disorder predicted a lower age of schizophrenia
onset [66]. In their review of cannabis use, D’Souza et al. [68] reported that cannabis
use can exacerbate symptoms in patients with schizophrenia, as well as trigger relapse,
and have negative consequences on the course of the illness.

3.1.14. Pre-morbid functioning (general)

A number of studies reported that pre-morbid functioning was a predictor of later
levels of functioning [17, 18, 69]. Poor pre-morbid functioning was associated with
more severe negative symptoms especially at the onset of the illness [70], more
negative symptoms and increased positive symptoms [71], more severe
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neuropsychological impairments [72], a poorer response to treatment [73], and relapse
[30]. Good pre-morbid functioning was associated with a better response to treatment
[73], and pre-morbid functioning and higher cognitive scores predicted a good response
to treatment (symptom improvement) over 2 years [34]. Scales that assess pre-morbid
functioning in schizophrenia are available [74].

3.1.15. Social functioning

Better pre-morbid social adjustment was associated with functional recovery [9] and
lower negative symptoms after 1 year of treatment [75]. Social functioning at study
entry (including being socially active) was associated with achieving recovery [31].
Among schizophrenia patients not receiving antipsychotics and with positive
personality characteristics, a trend towards better functioning over a 15-year period
was associated with more internal resources and positive attitudes about themselves
(including better pre-morbid developmental achievements, favourable personality and
attitudinal approaches, less vulnerability, and greater resilience) [19]. Social functioning
(indicated by the presence of a social network) was reported to be predictive of
outcome in schizophrenia [69].

Poorer pre-morbid social adaptation was associated with more negative symptoms and
smaller social networks at entry and 1-year follow-up [39]. Poorer social functioning
and organizational ability prior to first admission in adolescents were associated with
more days per year in hospital for male (but not female) schizophrenia patients [16].

It was proposed [14, 15] that the poorer social course of schizophrenia in men
compared with premenopausal women was accounted for by men's lower level of
social development at illness onset and subsequent impaired further development, and
that the influence of the traditional predictors (age, gender, chronic/acute type of
onset, and symptomatology) was mediated by these two variables assessed at the end
of the prodromal stage.

An insecure attachment style was associated with symptoms and duration of
hospitalization in male schizophrenia inpatients [6].

3.1.16. Marital status

Harrow and Jobe [19] identified being unmarried as a poor prognostic factor in
schizophrenia outcome. A long-term study reported that being married was associated
with better outcome [10].

3.1.17. Housing status

In a long-term study (up to 16 years), higher pre-morbid autonomy in living
arrangements was associated with better outcome [10].
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3.1.18. Educational history
Educational level was reported to be predictive of outcome in schizophrenia [69].

Whitty et al. [32] reported that more years spent in education were predictive of a
better outcome (in psychopathology and general functioning) after 4 years. In the study
by Gonzalez-Blanche et al. [9], more years of education was associated with functional
recovery. Education was reported to be a significant predictor of employment
outcomes by Tsang et al. [5]. In the study by Norman et al. [75], better academic pre-
morbid adjustment was correlated with lower negative symptoms after 1 year of
treatment. Marwaha et al. [67] reported a higher level of education to be associated
with employed status.

Jeppesen et al. [39] reported poorer pre-morbid school adaptation to be independently
associated with poor vocational outcome at 1-year and 2-year follow-up.

Siegel et al. [17] reported that level of education affected later level of function;
although first-episode patients showed a positive association between level of
education and future quantity of work, this relationship was not apparent for
previously treated patients, suggesting that the benefit of education for working that is
found for first-episode patients is lost as the illness progresses.

Among patients who attempted suicide at the onset of the disease, however, higher
education levels were associated with an increased risk of future suicide, possibly due
to greater insight of the implications of the disease [45].

3.1.19. Occupational functioning

Giron & GoOmez-Beneyto [30] reported that unemployment was associated with
relapse.

In the systematic review conducted by Tsang et al. [5], cognitive functioning was the
most significant predictor of employment outcomes. Other significant predictors
included education, negative symptoms, social support and skills, age, work history
(previous history of successful employment), and multidisciplinary team rehabilitation
to restore community functioning and well-being. Gasquet et al. [35] reported that paid
employment was associated with achieving remission. Marwaha et al. [67] reported a
higher level of education and living with family to be associated with employed status,
and more severe non-psychotic symptoms to be associated with unemployed status.
Jeppesen et al. [39] reported poorer pre-morbid school adaptation to be independently
associated with poor vocational outcome at 1-year and 2-year follow-up. In the 20-year
follow-up study conducted by Harrow and Jobe [33], internal factors, such as good pre-
morbid developmental achievements, reduced the probability of chronic positive
symptoms (delusional activity) and associated reduction in work disability and global
dysfunction in schizophrenia. Morgan and colleagues [20] reported that a longer DUP
was associated with unemployment.
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3.1.20. Cognitive functioning

Cognitive functioning was the most significant predictor of employment outcome in the
systematic review of studies conducted by Tsang et al. [5].

The magnitude of relative impairment in digit symbol performance (a measure of
processing speed/cognitive function) at the first psychotic episode was a prognostic
factor for poor early outcome with respect to the development or persistence of
negative symptoms [76]. In the meta-analysis of longitudinal studies of cognitive
function in schizophrenia conducted by Széke et al. [77], many schizophrenia patients
experienced cognitive deterioration; this did not necessarily deteriorate further over
time, but could improve, probably due to practice in testing rather than reversal of the
dysfunction. Performance in semantic verbal fluency, however, remained stable over
time.

Better cognitive functioning at stabilization was associated with full recovery, adequate
social/vocational functioning, and symptom remission [43]. In females, better pre-
morbid intellectual functioning was associated with better outcomes. Among
adolescent females with schizophrenia (but not males), the higher the pre-morbid level
of intellectual functioning the fewer the days per year in hospital [16].

Higher pre-morbid IQ independently predicted cognitive deterioration [2].

3.1.21. Family attitude

Girén and Gémez-Beneyto [30] found a significant relationship between poor empathic
attitude in the relatives of schizophrenia patients and relapse in schizophrenia patients
followed for 2 years. Critical attitude and poor empathic attitude may be independent
dimensions of attitude, and whereas both maintain an independent relationship with
relapse [30], only poor empathic attitude has shown predictive power for social
functioning. Girén and Gdmez-Beneyto [78] found a relationship between the empathic
ability of the patient’s relative and the social relations and occupational functioning of a
person with schizophrenia in the period following hospitalization.

A diagnosis of schizophrenia versus schizophrenia-related disorder predicted help from
the family during follow-up [8], possibly because parents recognize the more severe
course of the illness in their offspring with a diagnosis of schizophrenia and, therefore,
provide help in activities of daily living and treatment. Family involvement in help-
seeking was independently associated with a shorter DUP [20].

3.2. International differences in the course of schizophrenia
The term ‘course’ refers to the pattern of progression of an illness over a period of
time. It is generally accepted that for most patients, the course of schizophrenia is

chronic, punctuated by acute exacerbations of severe psychotic symptoms that are
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followed by full or partial remission. Functioning tends to decline over the first years of
the illness and then to plateau. Treatment with antipsychotics reduces the severity of
acute episodes, hastens resolution of symptoms, reduces the duration of
hospitalization, and prolongs the period between relapses.

Initial evidence for the finding that schizophrenia may have a better outcome in low-
and middle-income countries came from the WHO International Pilot Study of
Schizophrenia (IPSS) and was further strengthened by two subsequent studies, the
Determinants of Outcome of Severe Mental Disorders (DoSMED) and the International
Study on Schizophrenia (ISoS) [79-81]. These data tend to be viewed as a benchmark
(Table 1).

Table 1. Schizophrenia: patients falling into selected categories of course and outcome
variables from WHO data [79]

Course and outcome category Developing Developed
countries (%) countries (%)

Remitting course with full remission 62.8 36.8
Contlhu9us or episodic psychotic illness, without full 357 18.7
remission
In psychotic episodes for 25% of the follow-up period 18.4 18.7
. . . i
In psychotlc episodes for 275% of the follow-up 15.1 202
period
In complete remission for 0% of the follow-up period 24.1 57.2
In complete remission for 275% of the follow-up
. 38.3 22.3
period
No antipsychotics throughout the follow-up period 5.9 2.5
On antipsychotics 275% of the follow-up period 15.9 60.8
Never hospitalized 55.5 8.1
Impa.lred social functioning throughout the follow-up 15.7 116
period
. . . . S50
Unimpaired social functioning for 275% of the 42.9 316

follow-up period

The findings from the WHO studies have always been criticized for a variety of reasons
and researchers have called for re-examination of these data [82, 83]. Patel et al. [82]
suggested that the apparent finding of a better outcome in developing countries
needed re-examining because of methodological limitations, a lack of evidence on the
specific socio-cultural factors apparently contributing to the better outcomes, rapid
social and economic changes that are undermining family care systems for people with
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schizophrenia in developing countries, and new evidence from cohorts in developing
countries depicting poorer outcomes.

This section reports data on the course of schizophrenia in different countries and
regions, taken from representative references published in the last 10 years. The
papers were found by searching for onset (acute/chronic), remission, relapse,
rehospitalisation, recovery, functioning and disability related to schizophrenia in
different countries, and by review of the reference lists of papers. Most studies were
first-episode patients; some studies included patients from the age of 15 years.

This section has been divided into the following sections:

. Data from developing/low- and middle-income/non-industrialized countries
. Data from developed/high-income/industrialized countries
¢  Published comparisons

Appendix 1 includes a summary of data from the papers (presented alphabetically by
first author).

3.2.1. Developing/low- and middle-income/non-industrialized countries

Bali

Kurihara et al. [84] conducted a retrospective review of 51 schizophrenia patients in
Bali who did not maintain contact with the mental health services.

At 5 years:

*  33.3% were classified as self-supportive

*  19.6% as semi-self-supportive

e 27.5% as socially adjusted to family or community
*  19.6% as maladjusted

* 0% as hospitalized

A total of 22 patients received antipsychotics and 29 patients did not. Compared with
those who were treated, untreated patients showed a greater tendency to have either
high or low symptom scores, and to be classified as either having best or worst
outcome in terms of social adjustment. The authors noted that their results did not
support the hypothesis that the outcome of schizophrenia patients without
maintenance treatment was favourable in a non-industrialized society. They highlighted
the fact that patients with both good and poor outcomes exist without maintenance
treatment in this setting, and that a lack of treatment may be good for the subgroup of
patients who do not need treatment and bad for the subgroup of patients who do.

A group of 46 schizophrenia patients from Bali were followed up at 5 and 11 years and
categorized into best, medium and worst outcome groups [85]. No difference was
found in symptoms or social adjustment between the 5- and 11-year follow-up groups
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for the best and worst outcomes, indicating that outcome did not change in the long
term (particularly for remission or severe deterioration). At 11 years, 23.9% were in
remission and 19.6% were in partial remission. No patients were hospitalized at 11
years, but 60.9% had been re-hospitalized during the study.

In terms of functioning:

*  39.1% were classified self-supportive

e 13.0% were semi-self-supportive

* 15.2% were socially adjusted to family or community
*  32.6% were classified as maladjusted

With regard to employment, 37.0% worked full-time, 21.7% worked part-time, 41.3%
did not work. A total of 63.0% were married. A total of 17.4% were on medication at
the 11-year follow-up. The authors commented that the outcome of schizophrenia in
Bali was slightly worse than that of other Asian countries. It was also noted that
schizophrenia outcome in Bali was similar to that in developed countries,
demonstrating that the medium- to long-term course of schizophrenic patients was
stable and revealed neither marked deterioration nor significant improvement.

China

Ran et al. [86] studied a prevalence sample of 510 schizophrenia patients from rural
communities in China. The sample included:

* 5.9% who had received regular treatment for>1 year

*  42.7% who had received brief or irregular treatment

*  20.8% who had received traditional Chinese treatment
* 30.6% who had never received treatment

Among the no-treatment group at baseline, 32.1% were in full-time work, 45.5% could
do part-time farm- or housework, and 22.4% could do no work. A total of 82.7% had
more than mild disability; among these patients, impairment of social functioning was
the most serious in 53.5%, serious in 14.7%, moderate in 10.9%, and mild in 20.9%. The
never-treated group were followed for 2 years; there was no significant difference in
clinical status between baseline and follow-up (Table 2).

Table 2. Clinical status at baseline and 2 years in never-treated patients in China [86]

Clinical status (%) Baseline (n=156) 2-year follow up (n=95)
Complete remission 9.6 10.5
Partial remission 8.3 11.6
Marked symptoms 75.7 71.6
Deteriorated 6.4 6.3
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The authors expected the natural course of schizophrenia to be favourable in rural
China, but their findings indicated that the course was heterogeneous and poor. They
noted, however, that while the clinical status of the never-treated patients was poor,
occupational functioning was good and 77.6% were still able to work.

Ran et al. [87] reported findings from a prevalence sample of 510 schizophrenia
patients from rural communities in China. At the point of the survey, 510 schizophrenia
patients were identified in the following illness phases:

. 24.5% were in complete remission
o 13.4% were in partial remission

*  53.7% had marked symptoms

*  8.4% had deteriorated

A total of 30.6% patients never accepted any treatment, 5.9% were receiving
antipsychotic drug treatment, 1.6% were hospitalized, 23.1% had been hospitalized at
one time, 18.0% maintained irregular treatment for less than 2 months, and 20.8% had
only used Chinese herbal medicine. A total of 43.1% were in full-time farm- or
housework, 38.1% were in part-time farm- or housework, and 18.8% were not working.
Of the 510 patients, 21.2% were single, 64.1% were married, 7.8% were widowed and
6.9% were divorced.

Ethiopia

In a cross-sectional survey of the onset and course of schizophrenia in 321 patients in
Butajira (rural Ethiopia) carried out by Kebede et al. [88], onset was acute in 48.6% of
the cases. The course of illness was reported to be continuous in 67.2% of the cases
and episodic in about 10%; in a further 10%, the pattern of the course was unknown.
The authors proposed that the reason for the high percentage of patients with a
continuous course of illness that differed from the course reported in many first-
episode studies might be due to the longer duration of the illness without any modern
treatment (fewer than 10% of cases had started modern treatment before being
screened for the study). Assessment of functioning revealed that 53% of patients had
never been married, 54.7% were employed despite a continuous illness course
(although employment for many was a basic agricultural job or domestic work), about
38% had children, 54.7% had formal education, and 7% were homeless.

In their study of symptoms and functional outcomes of this patient population, Kebede
et al. [89] reported that most were antipsychotic-naive (63 incident and 208 prevalent
cases). After a follow-up of an average of 2.5 (range 1-4) years, functioning was
significantly reduced in this patient population, compared with the general population
of the area at baseline and at follow-up. The level of functioning observed in these
cases was also lower than that reported for cases from developed countries. It was
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noted that these findings differed from other outcome studies that have reported
better functional outcome for cases of schizophrenia from developing countries.

Alem et al. [90] reported on the onset and course of this predominantly treatment-
naive cohort in a rural community setting in Ethiopia followed for up to 6 years. Among
the 321 cases with schizophrenia, illness onset was acute in 67.2% and insidious in
32.8% of patients. The course of illness during follow-up was compared with the WHO
findings [79] (Table 3) (although it should be noted that there are differences in this
table compared with the WHO data in Table 1).

Table 3. Comparison of findings from Butajira and WHO (DOSMeD) data from
developing and developed countries [90]

Course categories Patients in course categories (%)
Butajira WHO dataon WHO data on
developing developed
countries countries
Continuous illness with psychotic 30.8 35.7 60.9
episodes or residual symptoms
Psychotic (£5% of follow-up) 36.8 18.4 18.7
Psychotic (>75% of follow-up) 1.3 15.9 20.2
Complete remission (>75% of 5.7 38.3 22.3
follow-up)
Receiving antipsychotics (>75% of 12.9 15.9 60.8
follow-up)
Never received antipsychotics 9.1 5.9 2.5

The authors noted that the course of iliness was as follows:

*  Continuousin 30.8%

e Episodic/intermittent in 64—70%

. Nearly continuous, complete remission in 5.7%.
* Relapse did not occur in 22%

They highlighted the fact that the low rate experiencing continuous psychotic episodes,
and the pattern of medication use in their study were similar to what was reported
previously in other developing country studies. They maintained that their findings
differed in the proportion attaining full remission for 275% of the follow-up period
(5.7%), which was smaller than that found in the WHO developing country samples
(stated in the paper as 10%). Rates of mortality were also high; 10.4% of the patient
population died during follow-up.

This study claims to be the only community-based study on the outcome of
schizophrenia in Africa and one of the very few worldwide focusing on a predominantly
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rural community sample and treatment-naive majority. The authors noted that
although the overall pattern of outcome of schizophrenia in this setting was
comparable to that reported in developing countries, there was a clear tendency
toward a poorer outcome that is likely to reflect the outcome in many sub-Saharan
African countries where most patients live in the community with limited access to
care. Although outcome in this setting appears better than in developed countries, the
very low proportion of participants in complete remission supports the observation
that the outcome of schizophrenia in developing countries may be heterogeneous
rather than uniformly favourable.

India

Mojtabai et al. [91] studied first-contact patients in urban and rural Chandigarh, India,
who had originally been recruited for the WHO DoSMED study. Patients were assessed
at 2 and 15 years, and those with a poor 2-year course (continuous psychotic illness
with no remission and symptoms present most of the time) were compared with all
other course types. A total of 92% of patients with a poor 2-year course went on to
have a poor long-term course of illness. Mortality at 15 years was 47% in the poor 2-
year outcome group, and 11% in other 2-year outcome groups The authors noted that
even in this developing country setting there was a subset of patients with a poor 2-
year course and poor long-term outcomes.

Among a cohort of 72 never-treated chronic schizophrenia patents in Chennai, India,
68% received treatment with antipsychotics and were followed up for 1 year [92].
Evaluation of social functioning and disability revealed that outcomes were good (‘best
remission’) in 29%. There was no impairment in social functioning in 35% and 51% had
no impairment in occupational functioning at the end of 1 year.

A study of the course of schizophrenia among 90 schizophrenia patients in urban India
conducted by Thara [93] revealed four basic patterns in the 61 patients completing the
20-year follow up:

*  Complete remission (8.2%)

*  Relapses with complete remission in between (39.3%)
*  Relapses with partial remission in between (44.3%)

*  Continuous illness (8.2%)

The most common course of illness was relapse with or without complete remission;
over 20 years, more than 80% of the original cohort (90 patients) experienced relapses.
A significant finding was the high employment rate; >75% of men were employed at the
end of 20 years of illness. It was proposed that this was due to several factors, including
the fact that the sample was largely low- and middle-class, so it was not too difficult for
them to find jobs in the unskilled sector, and that the absence of state social security
benefits created pressure to find work. Mortality in this study was high; after 20 years,
17% of the cohort (16 patients) had died, and suicide accounted for nearly half of all
deaths (7 of 16).

29



Srivastava et al. [94] studied 122 schizophrenia patients who had completed 10 years of
consistent treatment after first hospitalization in India: 30.5% were improved (reported
as recovery), and 20% had no improvement. A total of 72.9% were able to live
independently, and 40% were able to find employment. It was noted that the recovery
rate reported in this study (30.5%) was within the range (16%—75%) reported in other
long-term studies reporting recovery rates from 1978 to 2008.

Jamaica

Short-term relapse among Jamaican schizophrenia patients was reported to be low
[95]. Among 317 first-contact patients (62% outpatients, 38% inpatients) in Jamaica,
264 (83%) were still being seen after 1 year. The overall relapse rate was 13%, with 83%
showing no signs of relapse; 4% were lost to follow-up. In terms of functioning, 43%
were employed in the 12-month follow-up period. Self-reported use of medication was
67%, and 45% of patients received monthly intramuscular depot medication. A total of
3 patients died during the study; none of the deaths were related to schizophrenia.

Russia

Kaleda [96] conducted a 15-year follow-up study from first episode among 278 male
patients with juvenile-onset (at age 16-25 years) endogenous episodic psychosis
(schizophrenia or schizoaffective disorder). Nosological evaluation at follow-up showed
that among the 76.2% of the population who had confirmed schizophrenia (as opposed
to schizoaffective psychosis), disease course was episodic progressive in 61.1% and
recurrent in 15.1%. The types of course were:

* Single episode in 17.9% of patients (which is lower than the 25-30% reported
in other studies)

° Regressive in 23.2% of patients

*  Progressive in 25.1% of patients

*  Chronicin 4.6% of patients

Most repeated episodes occurred during the first 5 years; 45.6% of episodes occurred
in years 1-5, 36.6% of episodes occurred during years 6-10, and 17.8% of repeat
episodes occurred during years 11-15. These findings were taken to indicate that the
disease course is characterized by a gradual reduction in episode activity both during
and after adolescence. At the time of follow-up, 95.4% of patients were in remission.
Outcome was reported to be:

e '"good"in 18.7%
*  “relatively good" in 33.8%
¢ '"relatively poor" in 30.2%
e  "poor"inl7.2%

At follow-up, 14.4% of patients were unable to work and 25.2% were married.
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Tunisia

Douki et al. [97] studied the course of schizophrenia in Tunisia, which is an emerging
country, ranking half-way between the most and the least developed countries. Results
indicated that the outcome of schizophrenia was similar to that seen in developed
countries; a chronic course without remission was not unusual and long-stay patients
accounted for a quarter of the hospital population. In terms of functioning, only 16.5%
were married and 10% had a regular job in spite of a high level of education.

3.2.2. Developed/high-income/industrialized countries

Canada

A retrospective analysis of long-term outcome (10-16 years) of 142 first-episode
schizophrenia patients in a Canadian urban centre revealed that hospitalization days
decreased considerably after the first year, with a small minority of patients still
needing episodic hospitalization after 4 years [10]. By the end of the study, 26.8% had
never been re-hospitalized. Marital and occupational status were generally stable over
time; the percentage of patients in normal/sheltered occupation was 20.1% on
admission and 25.6% at the end of the study, the percentage of patients who were
single was 78.8% on admission and 79.5% at the end of the study. The authors noted
that these marital and occupational outcomes were worse than those reported by
other studies, possibly due to differences between studies in the inclusion of patients
with substance dependency, long illness duration, diagnostic criteria, duration of illness
on admission, percentage of males, and age on admission, and cultural and
socioeconomic differences in employment between different countries. Autonomy in
living arrangements worsened; the percentage of patients who were living with family
was 71.6% on admission and 30.8% at the end of the study. A total of 12% of patients
died during the study, of which 7% had committed suicide. The 33% of patients who
left the specialized psychiatric service in the area had better social functioning while
they were followed, were hospitalized less afterwards, and had fewer suicides,
indicating a better outcome. At the end of the study, 15% of the patients alive were
well enough to function without seeking medical help and 25% were not taking
antipsychotics. The authors concluded that a significant proportion of first-episode
schizophrenia patients achieve moderate long-term outcome, and the stability of global
functioning is more common than deterioration, as shown in most industrialized
countries.

Denmark

Bertelsen et al. [98] investigated rates of recovery (no psychotic or negative symptoms,
living independently, improved GAF score, working or studying) and institutionalization
(hospitalization or living in supported housing) in a subset of 265 first-episode psychotic
patients from the Danish OPUS trial (a randomized clinical trial comparing 2 years of
intensive early intervention with standard treatment). Rates of recovery and
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institutionalization were similar at 2 years and 5 years (recovery was 18% and
institutionalization was 13%); the lack of change in these rates from 2-5 years
contradicts the assumption that course of schizophrenia is progressive deterioration
and supports the idea of an early plateau in the illness. The authors noted that of the
18% of patients who had recovered after 5 years, only 29% received antipsychotic
medication; this finding supports the proposal that schizophrenia is not necessarily
chronic, as one-third recovered without medication. According to WHO criteria, the
course of illness in the 2 years preceding the 5-year follow up was:

*  Apsychoticin 37%
*  Episodicin 17%
*  Continuous in 46%

A lack of remission after 2 years was associated with a continuous course of illness at 5
years.

Denmark and Norway

Simonsen et al. [99] reported 1-year outcomes from 301 patients with first-episode
psychosis from four healthcare sectors in Norway and Denmark. All patients received
standardized treatment. Diagnosis of schizophrenia was confirmed in 27.9% and
schizophreniform disorder in 21.6% of patients. At 1 year, 66% were in remission, 11%
in relapse, and 23% were continuously psychotic.

Germany

The study by Ropcke and Eggers [100] assessed outcomes at 15 years for 39 German
patients treated for schizophrenia in adolescence (mean age at onset 16.0 years). Of
the original patient population, 71% could be re-examined. At 15 years, 85% had had at
least one re-admission. Onset was insidious in 61%.

Outcome was reported to be:

*  Good (remission) in 8%
*  Moderate (partial remission) in 56%
*  Poor (chronicillness, severe residual symptoms) in 36%

Global social functioning was reported to be slightly impaired in 21%, moderately
impaired in 28%, and severely impaired in 51%. At the time of follow-up, 20% had a
regular occupation, 36% were working in a sheltered institution or in a rehabilitation
programme, and 31% were without any structured occupational or educational activity.

Israel

In a study of the course of schizophrenia in a national population-based cohort in Israel,
Rabinowitz et al. [101] followed 6865 patients from first admission for schizophrenia
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for 10 years. Of the 6865 patients, 354 died and 483 had initial hospitalization longer
than a year, leaving 5990 for analysis of a 10-year follow-up. Classification of the
patients into deteriorating, improving and stable (based on days hospitalized per year
after the initial hospitalization) revealed three clusters of patients:

*  5.4% with a deteriorating course

e 12.8% improved

* 81.8% initial improvement followed by relative stability (including 6.4% who
spent no time in hospital after initial admission)

It was concluded that the course of schizophrenia, reflected by the course of
hospitalization, is predominantly characterized by systematic progressive deterioration
for a minority of patients and systematic progressive amelioration for a majority of
patients.

Italy

A total of 40 stable, antipsychotic-treated Italian schizophrenia patients were classified
into three ‘outcome’ groups based on baseline symptoms and functioning (the ‘good
outcome’ group had low symptom severity plus good social functioning, the ‘poor
outcome’ group had higher symptom severity and social dysfunction, and the
‘intermediate outcome’ group were in-between) and followed up for 36 months [102].
The percentage of patients hospitalized (experiencing relapse) during follow-up was
25% in the good outcome group, 45% in the intermediate outcome group, and 87% in
the poor outcome group. The percentage of patients in employment during follow-up
was 58% in the good outcome group, 10% in the intermediate outcome group, and 0%
in the poor outcome group. The authors concluded that the outcome of schizophrenia
patients is multifaceted and generally poor, because at least 45% of the whole sample
needed hospitalization. However, there also exists a group of patients characterized by
low symptoms and good functioning, and at the opposite end of the scale, a group of
patients who cannot achieve a satisfactory level of symptom control and daily
functioning.

Netherlands

A 15-month inpatient intervention programme in 76 first-episode schizophrenia
patients in the Netherlands resulted in a low relapse rate of 15% [103]. After
completion of the 15-month study, 73 patients were referred to other agencies and
followed for 5 years. After 5 years, 52% of patients had one or more psychotic relapses,
25% developed chronic positive symptoms and 23% did not have another psychotic
episode. Social functioning was poor, with most patients dependent on their parents;
34% lived mainly with their parents, 40% lived alone, 12% lived with a partner, and 7%
were chronically hospitalized. About 50% of patients were in paid employment
(unskilled or semi-skilled) for at least some of the time.

33



Singapore

A long-term study from Singapore [104] described final outcome measures at 20 years
for 402 first-episode schizophrenia patients.

At 20 years:

*  28.3% of patients had a good outcome (patient not receiving treatment, well
and working)

* 37.0% had a fair outcome (patient not receiving treatment and not working,
or receiving outpatient treatment and working)

*  34.7% had a poor outcome (patient receiving treatment and not working, or
receiving inpatient treatment)

On the whole, the changes in the final outcome (based on the work and treatment
status of the patients) over the 20-year period were reported to be minimal and not
statistically significant; 32.4% were working full time, 53.2% were not working, and
14.4% were working part time. At 20 years, 44.9% of patients were being treated as
outpatients, 6.9% were being treated as inpatients, and 48.2% of patients were not on
treatment. Suicide was greatest during the first 10 years; the suicide rate was 8.46 per
1000 patients per year in the first 10 years, 6.47 per 1000 patients per year in years 10—
15, and 4.85 per 1000 patients per year in years 15-20. The authors concluded that
most patients with schizophrenia had a good/fair outcome at 20 years.

Spain
San et al. [105] conducted a multicentre, cross-sectional study in more than 100 mental

health facilities within Spain. Data from 1010 patients were analysed; at the time of the
study:

*  44.8% were in complete remission (but only 10.2% showed adequate social
and/or vocational functioning)
o 34.4% were in partial remission

o 20.8% were not in remission

A total of 15.7% patients were in paid employment at the time of the assessment.

USA

Robinson et al. [43] assessed 118 patients in their first episode of schizophrenia (70% of
patients) or schizoaffective disorder (30% of patients) and after 5 years of treatment in
the USA. Full recovery required concurrent remission of positive and negative
symptoms and adequate social/vocational functioning. After 5 years, 47.2% achieved
symptom remission, but only 25.5% had adequate social functioning for 2 years or
more, and even fewer (13.7%) met full recovery criteria for 2 years or longer. It was
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concluded that although some patients with first-episode schizophrenia can achieve
sustained symptomatic and functional recovery, the overall rate of recovery during the
early years of the illness is low.

In the study by Harrow et al. [106], 64 schizophrenia patients from the Chicago Follow-
up Study were assessed as inpatients and then reassessed five times over 15 years.
Patients were evaluated for recovery (no major symptoms, working half-time or more,
and the absence of a very poor social activity level) for 1 or more years. Over the 15-
year period, the percentage of schizophrenia patients in recovery varied from 10% at
the 2-year follow-up to 19% or more at each of the subsequent follow-ups. Cumulative
recovery data indicated that by the 15-year follow up, 41% of the patients had
experienced one or more periods of recovery at some point. It was also noted that
most patients did not exhibit severe social isolation. They concluded that more than
50% of schizophrenia patients did not have a disorder that was chronic and continuous,
but that their disorder was episodic, and among the more vulnerable and less resilient
patients, episodes were more frequent and severe, with slower recovery. Further
findings from this study were that a significantly larger percentage of schizophrenia
patients not on antipsychotics showed periods of recovery and better global
functioning compared with patients receiving medication [19]. These data were taken
to indicate that there was a subgroup of schizophrenia patients who do not
immediately relapse while off antipsychotics and experience intervals of recovery, and
that not all schizophrenia patients need to use antipsychotic medications continuously
throughout their lives.

3.2.3. Published comparisons

Bali and Tokyo

Kurihara et al. [107] compared the outcome of schizophrenia among 51 patients in Bali
(a non-industrialized Asian society) and 40 patients in Tokyo (an industrialized Asian
society). At 5 years, no significant differences were found in symptoms, social
adjustment or re-admission rates between the two groups. The cumulative length of
hospital stay was shorter in Bali (mean 76.4 days) compared with Tokyo (358.2 days),
and the percentage of patients receiving antipsychotics was lower in Bali (25.5%) than
in Tokyo (87.5%). The authors concluded that while clinical outcomes were not superior
in Bali, patients in this country tended to be able to live in society without
antipsychotics. It was suggested that this was due to the stable extended family
structure and community system, which meant that the burden of care was shared,
plus a more benign view of mental illness.

Europe: Bulgaria, Germany, Ireland, the Netherlands, the Czech Republic and the UK

Wiersma et al. [108] studied the long-term course of social disability after 1, 2 and 15
years among first-episode schizophrenia incidence cohorts from the WHO ISoS study in
six European centres in Bulgaria, Germany, Ireland, The Netherlands, Czech Republic
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and UK. At 15 years, 9% of the original cohort had died and 15% were lost to follow-up,
leaving 349 patients (75%) for analysis. A total of 61% of the cohort had an acute illness
onset. A deteriorating course was more frequent than late improvement, and the
investigators considered that nearly half of the patients (48%) had an unfavourable
course.

The stability of the course of schizophrenia was reported as follows:

*  Prominent all the time (19%)
*  Deteriorating course (29%)

* Late improvement (10%)

*  Earlyimprovement (36%)

*  Never prominent (7%)

The course of social disability was as follows:

. No disability: 13% at baseline, 19% at 1 year, 21% at 2 years, and 14% at 15
years

e Severe disability: 41% at baseline, 31% at 1 year, 34% at 2 years, and 25% at
15 years

At 15 years, 62% of patients lived with their family or friends, 25% lived alone, 8% were
living in sheltered accommodation, and 6% were in a psychiatric hospital.

Europe: France, Germany and the UK

In the European Schizophrenia Cohort (EuroSC) study [109], schizophrenia patients
from France, Germany and the UK were followed for 2 years. At baseline, the overall
sample was characterized by long-term illness; respondents had been ill for >14 years
in all sites and almost all had been hospitalized at some point. Overall, an episodic
course was the most common course (about 60% of patients); 25% of patients had a
continuous course. There was some inter-country heterogeneity in course type (Table
4).
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Table 4. The course of schizophrenia in European countries in the EuroSC study [109]

Classification of longitudinal France Germany UK All
course, n (%) (n=288) (n=618) (n=302) (n=1208)

Time since first contact (years) 14.3 (9.9) 14.5 (9.9) 14.2 14.4 (10.1)
mean (SD) (10.6)

Episodic with residual symptoms 125 (43.4) 315(51.0) 61(20.2) 450 (41.5)

Episodic with no residual 31(10.8) 154 (24.9) 50 (16.6) 235 (19.5)
symptoms

Continuous 108 (37.5) 77 (12.5) 119 (39.4) 304 (25.2)

Single episode in partial remission 6(2.1) 25 (4.0) 14 (4.6) 45 (3.7)

Single episode in full remission 2(0.7) 14 (2.3) 30(9.9) 46 (3.8)

Other or unspecified pattern 16 (5.6) 10 (1.6) 27 (8.9) 53 (4.4)

Admitted to a psychiatric ward 284 (98.6) 573(92.7) 284 (94.0) 1141 (94.5)

3.2.4. Comparison of international differences in outcomes

The large number of studies conducted to date have, overall, contributed to relatively
little advance compared to the two seminal WHO studies. Several methodological
aspects impair comparisons between studies, which limits the ability to draw firm
conclusions on international differences in the course of schizophrenia. First, studies
do not share a common definition of schizophrenia. Not only has the concept of the
disorder changed over time, with clinical descriptions and diagnostic criteria changing
in several definitions, but also the main mental disorders classifications, namely DSM
and ICD, still show very important differences in the definition of the disorder. Second,
the studies assessed different types of outcomes and used different scales to measure
outcomes. While some studies focus on clinical outcomes, others focus on social
functioning, and the definition of good outcomes varies among studies (for a review
see Cohen [83]). Third, mental health services availability and actual treatment
received by the patients show considerable regional differences. While some studies in
less developed nations report on high rates of untreated cases, the proportion is
greatly lower in high-income countries. This confounding effect of medication impairs
the comparison among countries. Fourth, country classification has changed over time
and it is not clear if differences depend on economic, cultural, family or social structure
aspects. While the early studies classified countries as economically developed or
developing, later studies classified countries as high-, middle- or low-income, which
does not convey the message that high-income countries are more developed. Fifth,
the sampling methods used in each study show large differences. Sixth, studies do not
usually account for mortality. Finally, the studies have different follow-up periods.
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The course of schizophrenia does not seem to follow a monotonic course. As shown in
Figure 1, after the premorbid and prodromal phases, patients usually experience an
initial period of psychotic episodes in which increasing impairment may appear. After
this phase, which may last around 5 years, patients may experience a stabilization
phase, and after 10 to 15 years of the disorder, patients may experience a small
improvement in outcomes [110].

Figure 1. An example of the course of schizophrenia showing the different phases of
the illness. Taken from Minzberg et al [111]
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It is also debatable why international differences, when present, appear. Several
reasons have been proposed to explain why patients in low- and middle-income
countries have better outcomes. The main explanations are:

e  Family relationships: in low-income countries, family cohesion may be more
conducive to recovery. Besides, family expressed emotion may differ between
settings and may be higher in high-income countries [112].

¢ Informal economies may facilitate reintegration into work roles, which may
be the rule rather than the exception in low-income countries.

e  Segregation of the mentally ill in hospitals or other institutions has occurred
more often in high-income countries.

e  Community cohesion, since communities may differ on dimensions of social
integration/isolation.

However, much qualitative and quantitative research needs to be conducted to clarify
these hypotheses.
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4 HYPOTHESES

The hypotheses of this dissertation are:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Patients with schizophrenia who start a new antipsychotic medication for the
treatment of an episode of schizophrenia experience a higher response rate in
developing than in economically developed countries

Response rate to antipsychotic treatment in patients with schizophrenia is higher in
females than in males

Response rate to antipsychotic treatment in patients with schizophrenia with a
younger age of onset is lower compared to patients with a later onset

Patients with a good social functioning at baseline experience higher response rates
to antipsychotic treatment

Response rate to antipsychotic treatment decreases with longer duration of disease
in schizophrenia

Patients with schizophrenia who start a new antipsychotic medication for the
treatment of an episode of schizophrenia experience a higher clinical and functioning
remission rate in developing than in economically developed countries

Clinical and functioning remission rate to antipsychotic treatment in patients with
schizophrenia is higher in females than in males

Clinical and functioning remission rate in patients with schizophrenia with a younger
age of onset is lower compared to patients with a later age of onset

Patients with a good social functioning at baseline experience higher clinical and
functioning remission rates to antipsychotic treatment

Clinical and functioning remission rate to antipsychotic treatment decreases with
longer duration of disease in schizophrenia
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5 OBIJECTIVES

The overall objectives of this dissertation are to describe the course of patients with
schizophrenia during three years and to study the differences between regions with different
levels of development.

The specific objectives of this dissertation are:

1) To describe the frequency of treatment response in outpatients with schizophrenia in
different regions of the world

2) To analyse the demographic (age, gender, marital status) and clinical factors (age of
onset, time since onset, severity of disease, functioning) associated with response

3) To describe the frequency of clinical and functional remission in outpatients with
schizophrenia in different regions of the world

4) To analyse the demographic (age, gender, marital status) and clinical factors (age of
onset, time since onset, severity of disease, functioning) associated with clinical and
functional remission
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6 METHODOLOGY

The Schizophrenia Outpatient Health Outcomes (SOHO) study was a 3-year, prospective,
observational study primarily designed to assess the comparative costs and outcomes
associated with antipsychotic use in outpatients initiating or changing antipsychotic
medication for schizophrenia (with an emphasis on olanzapine compared with other
antipsychotics). SOHO was conducted in 10 Western European countries [113, 114], and in 27
countries across 4 continents as the Intercontinental SOHO (IC-SOHO) [115]. Data from all 37
participating countries was pooled to produce the Worldwide-SOHO (W-SOHO) dataset [116].
The SOHO studies were non-interventional, with all treatment (including flexible dosing and
use of concomitant therapies and medications) at the discretion of the treating psychiatrist. No
medications were provided by the study sponsor; investigators were free to prescribe any
antipsychotic medication indicated for schizophrenia. Patients were assessed at study entry
and during scheduled study visits at 3, 6, 12, 18, 24, 30 and 36 months post-baseline. The study
was approved and conducted in accordance with local (country) ethics and regulatory
requirements; all patients consented to participate.

The complete list of publications from the SOHO study is given in Appendix 2.

6.1. Patient Population

To ensure the study population was representative of actual clinical practice, minimal selection
criteria were applied. All patients aged 18 years or over who met Diagnostic and Statistical
Manual of Mental Disorders, 4" edition (DSM-IV) [117] or International Classification of
Diseases 10th edition (ICD-10) [118] criteria for schizophrenia, and who were initiating or
changing antipsychotic medication at study entry in an outpatient, ambulatory, or community
setting (or in hospital during an admission scheduled for the initiation or change for up to two
weeks) were considered eligible unless they were participating in another study that included
a treatment intervention and/or an investigational drug. Study sites were established in 37
countries across 6 regions. The enrolment period was intentionally long to avoid interfering
with standard medical practice. To ensure that a similar number of patients started on
olanzapine and any other antipsychotic treatment, enrolment of patients in most countries
followed a non-randomised process which asked the participating investigators to alternate
recruitment between two groups: patients initiating or changing to olanzapine (group 1), and
patients initiating or changing to non-olanzapine medication therapy (group 2). This deliberate
over-sampling of olanzapine patients was done in order to facilitate comparisons between the
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two groups, as per the primary objective. Importantly, the antipsychotic treatment prescribed
to each patient was wholly based on the opinion of the treating psychiatrist; patients were
asked to participate in the study after they had received their medication prescription.

6.2. Measures

All assessment tools were chosen for simplicity and ease of use, bearing in mind the
observational nature of the study, cross-cultural relevance, and practical needs such as
translation. The Clinical Global Impressions Severity Scale - Schizophrenia version (CGI-SCH)
[119] was used to assess symptom severity across positive, negative, depressive and cognitive
subdomains in addition to overall symptomatology from 0 (normal, not at all ill) to 7 (among
the most severely ill). A detailed patient history was taken at baseline, capturing clinical
information (including duration of illness, current and past medications, reasons for treatment
initiation or change, CGI-SCH score, adverse events) in addition to key socio-demographic,
functional and health service use data, such as age, alcohol and substance abuse/dependency,
housing and employment status, occurrence of violent or aggressive behaviour, suicidality,
previous hospital admissions, and outpatient clinic visits. The presence of violent or aggressive
behaviour was captured as a positive response to the question: "Has the patient exhibited
verbal or physical hostility/aggression in the past 6 months?”. The location and type of the
principal practice of participating investigators was also collected. Antipsychotic medication
use in the 6 months prior to study entry was captured at baseline; antipsychotics taken upon
presentation to each visit (drug name, formulation and dosage) and those prescribed at the
visit were also recorded. Concomitant medications were recorded by medication class
(anticholinergics, antidepressants, anxiolytics/hypnotics, mood stabilisers). Physicians were
asked to select all applicable reasons for modification to antipsychotic therapy from the
following options; lack of or incomplete effectiveness of the medication therapy, intolerability
to the medication therapy, lack of or incomplete compliance/adherence with the medication
therapy, patient’s request. No guidance was provided, this was based on the clinical opinion of
the investigator during patient assessment and, where appropriate, multiple reasons could be
selected. Extrapyramidal symptoms (EPS) and tardive dyskinesia (TD) judged to be associated
with antipsychotic medication therapy were assessed by the physician at each study visit and
are reported as the presence or absence of symptoms. Similarly, patient-reported sexual
functioning in the 4 weeks prior to assessment is reported as a binary outcome. Patient-
reported health-related quality of life and health status were assessed using the EuroQolL EQ-
5D scale and Visual Analogue Scale (EQ-VAS); the EQ-VAS requires patients to indicate their
current health status on a scale from 0 (worst imaginable health) to 100 (best imaginable
health) [120, 121]. Self-reported health-related quality of life data are not available for
patients in the Czech Republic, Egypt, Romania, Saudi Arabia, and Slovakia due to the absence
of validated translations during study development.

6.3. Data collection intervals and study duration

The core study spans a period of 3 years from the baseline data collection for each patient.
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As this study had a non-interventional and observational design, the protocol had no
recommendations or requirements for baseline or post-baseline treatment visits scheduled
specifically for the study. Data collection for the study occurred during visits within the normal
course of therapy. The normal practice outpatient visit at which patients were enrolled served
as the time for baseline data collection (T1).

Regardless of whether the medication was initiated or changed in the outpatient setting or in
hospital, the enrolment and baseline data collection was conducted by the participating
psychiatrist (or his/her designee) who also assumed primary responsibility for care in the
outpatient setting.

For each subsequent data collection target, there was an allowable range of 1 month prior to
and after the target month. Thus, data was collected during the following post-baseline target
intervals:

* T2 (3 month post-baseline target; range 2—4 months post-baseline)

* T3 (6 month post-baseline target; range 5-7 months post-baseline)

* T4 (12 month post-baseline target; range 11-13 months post-baseline)
¢ T5 (18 month post-baseline target; range 17-19 months post-baseline)
*  T6 (24 month post-baseline target; range 23-25 months post-baseline)
¢  T7 (30 month post-baseline target; range 29-31 months post-baseline)
* T8 (36 month post-baseline target; range 35-37 months post-baseline)

There were various reasons why patient participation in the study could be discontinued:

a. Patient consent is withdrawn
b. Participation in another study that includes a treatment intervention and/or an
investigational drug

c. Decision of the respective participating psychiatrist (e.g. knows the patient has moved)

d. The patient changes to a different psychiatrist who is not participating in the study

e. For patients enrolled during a planned inpatient admission, the patient was not
discharged from hospital within 2 weeks of the medication initiation, enrolment, and
baseline data collection

Suicide

Death by causes other than suicide

> @ -

Sponsor decision
Other

6.4. Dataset

Raw datasets from each of the two studies were merged using common rules for data
management. Both studies used an identical case report form, so the SOHO and IC-SOHO
databases had a very similar data structure. Both databases had similar quality checks and
cleaning rules when they existed as separate studies. During the data merge, if any variables
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did not share common cleaning rules it was agreed that the most stringent rule would be
applied to the entire dataset. All merging, cleaning and validation was performed using
Statistical Application Software (SAS) (SAS Institute, Cary, N.C). Cohorts based on geographic
region were established for use in this analysis.

The merged W-SOHO database comprises a total of 17,384 patients recruited from 37
countries. Of these 37 countries, 57% (n=21)" are considered to be emerging or developing
economies based on International Monetary Fund (IMF) guidelines (as Puerto Rico is not a
member of the IMF, it is of indeterminate status) [122]. This represents 31% (n=5455) of the
study population. Using the World Bank classifications (which are based on Gross National
Income), lower-middle (n=8), upper-middle (n=10) and high income (n=18) countries” are all
represented in this study population [123]. For analysis purposes, the countries were grouped
into 6 regions: East Asia (Korea n=821, Malaysia n=105, Taiwan n=297); Central and Eastern
Europe (Czech Republic n=477, Hungary n=189, Lithuania n=100, Poland n=599, Romania
n=136, Russia n=159, Slovakia n=301, Slovenia n=214); Northern Europe (Denmark n=31,
France n=915, Germany n=2869, Ireland n=53, Netherlands n=160, UK n=263); Southern
Europe (Greece n=690, Italy n=2869, Israel n=76°, Portugal n=166, Spain n=1987); Latin
America (Argentina n=349, Chile n=152, Colombia n=197, patients from Costa Rica, El Salvador,
Guatemala and Honduras were pooled n=267, Mexico n=1019, Peru n=96, Puerto Rico n=217,
Venezuela n=269); North Africa & Middle East (Algeria n=300, Egypt n=183, Turkey n=662,
Saudi Arabia n=196). Of the 1563 participating psychiatrists, the majority were working in
either combined private/public or public practice in an urban setting when enrolment began.

Overall, the W-SOHO study population is a moderately ill group of outpatients aged 38 (+ 13
years), with a median disease history of 7 years (interquartile range 1 to 16 years), 10% of
whom were receiving an antipsychotic medication for schizophrenia for the first time (Table 5).
As shown in Table 5, regional variations were evident in most demographic and clinical
characteristics. In particular, East Asian patients were consistently less severe.

Only participants with at most one missing visit (except the final one) were included in the
analysis. For participants with one missing visit, values from the previous visit were carried
forward and used to impute the values of the missing visit. Results from the 3-month visit were
not used in the analysis unless data from the 6-month visit were missing; in such cases, data
from the 3-month visit were used in the imputation.

! Algeria, Argentina, Chile, Colombia, Costa Rica, Czech Republic, Egypt, El Salvador, Guatemala,
Honduras, Hungary, Lithuania, Malayasia, Mexico, Poland, Peru, Romania, Russia, Saudi Arabia, Turkey,
Venezuela.

% Lower Middle Income = Algeria, Colombia, Egypt, El Salvador, Guatemala, Honduras, Peru, Turkey;
Upper Middle Income = Argentina, Chile, Costa Rica, Malaysia, Lithuania, Mexico, Poland, Romania,
Russia, Venezuela; High Income = Czech Republic, Denmark, France, Germany, Greece, Hungary, Ireland,
Israel, Italy, Portugal, Puerto Rico, Netherlands, UK, Saudi Arabia, Slovakia, Slovenia, South Korea, Spain
(no data available for Taiwan).

% Israel has been included in the ‘Southern Europe’ grouping based on ethnicity, economic and health
care systems.
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Approximately one-third of the participants (36.3%) were lost to follow-up before the end of

the study at 3 years and were not included in the analysis. The percentage varied across
regions.

The highest attrition rate was in East Asia (62.8%), followed by Africa and Middle East (47.7%),
Latin America (41.7%), North Europe (37.5%), South Europe (28.2%) and Central and Eastern
Europe (26.9%). There were small differences in participant characteristics between those
included and not included in the analyses, both overall and by region.
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Table 5. Demographic and clinical characteristics of patients in each region at study entry

Europe
All patients East Asia Central and Northern Southern Latin North Africa
Characteristic Eastern Europe Europe America & Middle
Europe East
Number of patients 17384 1223 2175 4291 5788 2566 1341
Proportion of all patients, % 100 7.0 12.5 24.7 333 14.8 7.7
Number of countries 37 3 8 6 5 11 4
Number of investigators 1563 92 215 503 354 274 125
Gender, % women 43.3 50.0 52.4 46.6 38.9 41.6 34.7
Age, mean (SD), years 38.0 (12.8) 35.0(11.0) 38.0 (12.4) 40.7 (13.6) 38.8 (12.6) 35.7 (12.5) 32.5(10.1)
Duration of illness, median 7.0 5.0 6.0 6.0 9.0 8.0 5.0
(interquartile range)," years (1.0to16.0) (1.0to11.0) (1.0to15.0) (1.0 to 16.0) (2.0 to 19.0) (2.0t0 17.0) (1.0to0 11.0)
Never received an antipsychotic for
schizophrenia, % 9.9 6.9 5.3 12.2 9.2 11.8 12.3
Schizophrenia-related admission to an
inpatient facility (past 6 months), % 34.4 31.6 32.8 36.3 31.2 40.8 34.5
CGI-SCH overall score, mean (SD) 4.4 (1.0) 3.9(1.0) 4.3(1.0) 4.3(1.0) 4.5(1.0) 4.5(1.1) 4.7 (1.0)

'Calculated from age of the patient at the first service contact for schizophrenia.

CGI-SCH = Clinical Global Impressions Severity Scale — Schizophrenia version.
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7 RESULTS (PUBLICATIONS)

Article 1

Novick D, Haro JM, Hong J, Brugnoli R, Lepine JP, Bertsch J, Karagianis J, Dossenbach M,
Alvarez E. Regional differences in treatment response and three year course of schizophrenia
across the world. J Psychiatric Research 2012;46:856-864.

Article 2

Haro JM, Novick D, Bertsch J, Karagianis J, Dossenbach M, Jones PB. Cross-national clinical
and functional remission rate: Worldwide Schizophrenia Outpatient Health Outcomes (W-
SOHO) study. Br J Psychiatry 2011;199:194-201.
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primaniy decgred o 55058 (e Comparathe oostls and ouboomes
ssocuated with antipsyrhotic Use =0 outpatients initating or
changing antipsychotic meddication for schirophrenia (with an
emphasis on alincipine conpared with other anBipsychalac ]
SR was conducted in 10 Weste rn European couantries [ EL-S080)
(Haro ¢t a1, 2000, JO05), a8 well o s 27 couniries aomons 4
continenis a5 ihe leerconinestal SOHO (IC-50H0) (D hchy

other antipsychotic. This deliberate overssmplmg of olanzapine
patieras was done o Gacilitate comparsons between the fwo
rops, as por the prmary ohpective. Imparantly. the antpachatic
Ercatmenl preicribed Do cackh patient was wholly hused on the
opinied of Ehe [reating piychaitiad: patican wene dikod 16 pars-
ipate in the sudy afier they Bl peoetved their medicatkon
peescription, bn addation, patients were not required to continue
Ealing the medication initiaed an baseline. Changes im medscation,
dosing and concomitant medication were possible at amy tme a
dertermaned by Ehe Treating paychisriie.

Data gollection for the stady cocurped at the baseline vl a8
wiell as Iollow-up visics (Le, 3, 6,12 18, 24, 30 and 36 months post-
baseding) within the nosmal course of care. Socio-demographic
data were recorded at the baseline assessment. Cinical severity
s ansessed at each wisit using a scale based on the Clinical Global
Empressians Severity Scale — Schinaphrenia verdan (CGI-SCHL
whndh evaluales wmplom sewerily sofosd poiitang, oAb,
deparsiive anil cogniive eb-domains in a3diton o overal
symiploens from 1 (pormal, not il) w7 (among the maar severely
). This scale has been walidated againsg the PANSS |Ham et al,
20030 ) Singhe-item closed guestions were employed o asess
akeolwolisulatance abwsefdependency [The patient never saffered
Fmen diagnosed senhod dependency ar abuse in (e pastisaTered
i the past/osrenthy suleral, susside aeempes [How masry tenes
Puis 1he patient arieimged sicide sEie Lk vl 7] exturrence of
winlent oo sggressher Behuvior [Has the pateent exsbited verbal or
pinsical  bostifinyjagpression smoe Lisr visit?L and humcoional
status [eg. relationsbaps, housing cooditions, work and social
comtacts L Other mformation collected t follove-up visits inchaded
antipsyshotic medication (dreg name. feenmulation. dosege and
rraseen Bor msedseation change il applicabilel, concomiant medi-
cation  [anlicholinergis. antidepressied,  andiolyios By pootics
and maocd stabilizers ], adverse events, quality of like, and health
SETVIE UISE,

22 Hotistical anafyss

Fatients with 48 ment one midang v [eecept the kit one)
were eligible for inclasion in che prezent anabyis (0 - 110TE, 641
of the haseline sample ] For patiends with one missing viss, values
from the previoius. visit camied forveand were used 1o impute the
wadues of | e rnssing visik

Apprazimately tawo-thinds of the pabients (3670 were loal-to-
felller U Or hud several minsdng visies and wene nol inchided in
the analysis. Thens wis some varnanion across regeens in the amn-

of al, JO051 Data from all 37 pamicipatng counenies have been
jpooied o produce the Workdwide SOHD (WS S0HO] dataset. A total
ol 17,384 patients were includied in e W.S0H0 dataser; details of
ithe sudy are svailable elsewhere [Karagianis et al. J00M) The
Sy was Jpproved and conduciod in aocondande with |ocal
[oountry] eibics and Fegulatory Do i ol paliests €on-
serled 1o parTipare.

Particupating praychiatriss offered enrolment o adult patients
(at least B8 years of age) initiating oo changing anipsychotic
medication for the treatment of schizopheenia, who presented
within the normal cowre of care in (he oulpaisent setimg. The
disgnosis of schigophienls war mude by the partcipating
peychiieriit usag standisd diagnostic criteria [Duignentic i
Sranistical Mlasual of Memtal Msosders. Fourth e (AP, 1994
or lmermacional Classification of Deseases 10k edigion [WHO,
1952]

m]gllelriﬂubpﬁhldm“lumﬂrmd
pagienti darting olancapine with olber Smipeychotics. the study
was desbgned to penvide daa patient cohorts of approsimaely sqail
wEe; 1) patwais slarning olantapine, dod (3] pa enls sTarsng oy

mion rabe; the highest aitrition raie was in Exa Asia (G288, fol-
I by Africa amd the Middle East (47,75 Latin America {4175 ),
Peorihesm Enrops | 375% % Southemn Buropse | 282355 and Central amsd
Eastern Europe. There were smwll diflenrnces. i patient characbes-
mtics Betaten the patients inchaded and nol inchaded 0 the anal-
yees, Both overall and by region

220 Reglonal clossifiost on

The 37 coumrics participating in the study wene grosped into
sin regions 4 followa: Noethern Forope (Framoe, Genmany, UK
Peiberlands, freland. Denmark)(n = 2082) Southerm Bumpe (Spain,
Bty Portuegal, Greeoe, lirael [lirsel was inchaded in the Southem
Euvrnpe gioup bised of ethidly efonomsd and Beallh caee
wysbemns|] [0 = 4154); Cenmal ond Fasrern Europe (Cerch Republic,
Hungary, Lithuania, Foland, Romania, R, Slovakia, Slovenas)
[ = 1589); Eavt Asie (Korea, Malaysia, Taiwan) (m = 455); North
Africn and Mddie bast (Algeria. Egept. Soudi Arabia Turkey)
[0 = P04 5 and Latin Asweriog | Argentina. Chile, Colomiia, Costa Rica,
El Salvador, Guatemali, Hondusss, Mexion, Pem, Pucito Rico,
Wenesueld ] (m - 140TL
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2. Defininion of regponse

Resporee was defined a1 a decrease of at least 2 points in the
CCI-5CH overall score (rom haselime during follow up. Patients who
had a OG-S0 score of 1 or 2 (e, mot il or minimaliy i) a1 baseline
weere excboded, and (s 2 total of HEGHED patients were included in
this analyias. Clinical memiscion wis defined 42 schicving CG1-5CH
overall, prsitive. negative amd cognitive symptom sooees ewer
thae o equaal 1o 3 en the scale fram | o 7 for 6 monghs | Le. lor iwe
comserutive visits) pliss no inpacent admision disneg the same
perind, This definmion of dimical remission was based an the
Andreasen criteria as presenied and validated in previces reports of
the SO0 dwdy (Haro ef al. 20030 26071

221 Definition of disedsie tourse

Rervrission wis defined oy 4 soore of 3 [ mald severity) or bess an
the CGl overall severity seore. 1he G poaithve symgrioms scare, the
TGl negative sympoms score and the 001 cogeitive symploens
mamwmuuﬂﬁiwwﬂﬁmmlum:mm
1l 2007 In addition, the panent should not have Been Baipi-
talized durieg ihe period. This definicion of clingcal remission was
based on ibe Andicasen criteria [Andreasen et al, 2005} and
valsdated in a previoas report from the SOHO sy | Haro of al,
2007).

Relapse was defined, for those patients achieving remission, as
A Ineredie in e scoee of [he above O scales bo higher thdin 1 or
being hospatalized [Hare et al, 2006)

Thets Comris pATRETEd wore defined socordisg I pemidion
Pelipe SLATU Qe T 3 yra

1) combisuous remission; wiho achicved remission and
maimtained remission until the end of the stoedy

2] remission phes relapae; patients who achieved remission and
fead a

W) persistent sympeomalic course; patients who never achiened
romisaion.

224 Descriptive analysis

Baseline characterstics of the 11078 study indeiduals wene
described in each of the six regions. Diferences. in baseline char-
s leriaticy between patienty who respondied and did not respond 0
wemtment amd pabiems who experienced different coumes of
diseasd wene conmgured using Chi-squane of Fisher's St (e for
calegorical variabiles and Wilcosn i Mann-AWhitney tests of Kbl
Waillts testy for continucsn variables. Foe all comparisoer, the level
of sigmificance veas .05

225 Regreswon analyss

A Kaplan - Meier sorvival curve was used toestimabe the ime in
rekpanse. in each of the six regiony. The Cox proportional-hazandy
mael was employed 10 examene the baseline Coctors s sted
Wil Hrne 1 neasone,

The Following covariales vere contidered and adjusted n the
medel: socio-demagraphie wriabler (region, gender); olisioal vori-
nbles (age ar first weament for schizophrenia, time singe fas
reamen, fiest ime ever receiving reamen fos schizopihnenia,
alcohol abene inthe pant, mmhmln'rhrp.lﬂ,ulnde
attempls  ever. CG1SCH i
scoued, hosility); .rdmcHM'lfnn[r:wrhﬁblfl‘lnI‘:amj

bivang ik dently. having paid employrent. being
mlly activel Seuiiberni e was chosers as the refevence
calegnry in the models beckuse i0 wad 1he region with the lirpess
nisnber of paticis. Sepwise mode] foduction was condidbed by
droppisg from che mesdel the pen-signilicas vasiables at the 005
Ievel Duara [rom the Coo regression models wite prewented a4
hazard ratios [(HR, 952 comfidence imervals (O8] and P oaloes.

A midlrinamial regression model was used 10 analyze the vari-
ables asspclased o each of ihe comrees. The covanlates that wene
talien inb0 ACTOUNT WeTeS S0Ci0- variables [region
gender ; clinicol variables (age ot firss treatment o schimphrenia
time since first treaiment. firsk time ever recefving breatment for
shirophrenia Soohol atwse, substance Abwise,
CGE-SCH 1ot score, hoatiliny): and social funcriosdeg vavioble
[hengng A sposselpanned, living independently, havieg paid
employment, being socially active L Stegrvise model redecnon was
conducted by dmpgping from the model the mos-signi ficant varn-
ables at ke 0005 level. Data from ihe logistic regression models
weere presenbed an odds ratios (OR], 25% confidence miervals (Chs)
and Fwalues.

A linear regression mode]l was wed b0 analyse the Licion
ausocuiled with a longer time of remission, using the numerical
out i duration al remission [rom 0 to B0 monghs | A heckward
reduction maethod wad wed po select the covariies inchuded in 1he
nndel, uian The e bl an described abive,

All sEstisrical sy s wend conduied e SAS vertion S0,

1. Rrsults
L1 inflerences betwren regions ai basefine

Raseline characteridics of the stady wmple are shown in
Tabde | There wiere sigmilicant difftrences bepween the fegions for
thesr charsterianne, highlighting insrenisg dilféeenos Between
the regions. The peeceatage of patients peoeiving treacment for ike
firat vimme, for example, was lower for Ceniral and Exstern Europe
[54%) and Exst Asia [1.3%) than for che other regions (range
B8~ 1LTI) Age &t first treaiment was b years Lter in Northern
Europe {4k a mean age of 305 yeans | than in Latin Amernica { mean
age 2.1 years | Aloohol absree ranged from abow of 157 in East Asia
6o high ol 1305 in Sentbern Europe; alcobal abuse in the otber
rosgicas Tamiged Froem B0 1o 1LV Subkbance aburse was also loveei]
in East Asia [10%) and highewt in Southem Esiope [IRE
subwtange abuse in il cther regices raeged from 3.4 o 1025
Suickde aimempes weee Kwest in Southers Exope (2233 amd
beighseat in Montisern Europe [312) The percentage of patients living

was kst in North Afnica and e Mddle Eact
[24%] and highest in Morchern Europe (E273)

12 Rexponse raie by rogion

Approsimsaiely  teo-thisds of dbe patests [ - TDEL
BEAT - TDEX M630] achivyved respnse dustisgg 1B T-year lollow
i Tahbe 2 sasmmarizes e (reguency of ieiposss for cachof the six
regaoers of the workd. Response rates varied aoroas regaons, with the
Inighest raes In Morth Alvica and Middle East (B4.6%) and Lagin
America (TART)

The Kaphani- Meer semvival curve showwed it time bo
wias shocter i Morth Alrica and Maddle Eaf and Latin Americ
Kesponie mosthy oocurred in the first aix naceribe (see P 1)

L1 Resporoe rate by Bunefine potient hanacierisnion

Respnrse rate by baselise pation! charartesiagics ane sumena-
rized in Table 3. Compared with patkesiis who did not achicve
response, those who achieved response were meee [requenily
younger, previously unireated, had a shonter duration of iliness, had
less alcohol abuse in the past, exhibited more hoatile behavior a8
study entry, had better social lunctianing and more likely to be in
paid swpliyment. bin had mone srvere gymplonm. o) study fniry.
Pelales. Fusad 3 Bvwor Iy ol pespanse than females
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14, Foctors auociaied with Bme o response

The Co regression sesalis i Tabile 4 shosw the Cacrors assockated
with achieving an earlier resporse disting the F-yvear fallow uip.
Region was ome of the most important prediciors of
Compared with parienes in Southern Bunope, patients in Narth
Africa and Middle East [ HE 162, 95% C1: 145: LAD, < 00001 ) ard
Larin Amersca (HR L5396, 955 O 1450 L70, P« 0001 ) achieved
4 guicker responde.

Baedine characteristics that were significantly associabed with
achieving 4 quicker response were peceiving treatment for schizo-
ph'mhhirstﬂme higher CL1-5CH positve, negative, deprewiee
and cogreteee soore, having hostile or apgresave behaviors 3t
haseline, amd having good secial fanctioning (having 4 spouse)
partaer A being in paid employment L Bong muabe, being older af
firs ivearmens for schizophrenia. and a longer duraicon of illmess
were aannated with a lorger time [ response.

A5, Course pattern by negion

Course partern by reglon s summanzed in Table 5, Thewe were:
signillcant differenoes berwoen the regions in the progamson of
patients experiencing  comtinuous  remission. remission plas
relapie and & persistent symptomatic course (< 00001 ) There
were also significant déferences between the regions in the
duration of remiassean (P < 00001 The peroentige af patsents
with comtinuoas remission ranged from & bow of 4572 (in
Morthern and Scathern Europe] 1o a high of G745 (in Morth Afiica

Takde 2
R fabe Bor B ol Ul G Frgnin.

LEaTes L
Wi ®
Pt thuern Ewogs: TR [T
Sonstiuren Eunope BRI L8]
Cormiral & Lasiorn srope LAl wLy
Eadrst A T4A40T D
Faxih Africs & Mihdis Linl ATIWTY B
Lanie urmrrncss Vi D Tas
vl TR, R e

& the Middle Eas1), the peroentage of patients with remission plus.
relapse ranged from 136% (in Morth Affica & the Middie East) o
20.5% [Latkn America). the percentage of patients with a perssens
symptomatic course ranged from 150% [East Asia) to 3903
(\Southern Erope]. The mean duration of remissson ranged from
1302 months {Souther Europe) fo 1903 manths (East Asial
Chverall, Lacin America. East Asia, and Nosth Africa and the Middle
East had the Best outconsis becasise Dy had the kirgest propor-
t#on of peaple who achieved contimuous remission, the bongest
1mee in remission and lwes peroentage with a persisient symp-
DuTLakiC Coarrse.

16 Course by basline chamerisio

Carse by baseline patient characteristics {5 slso summanized in
Table 5. There were significant differences between several char.
acteristics for the défferent courses. Compared with patients
CAPEENCINE  CONNIMGOUS OIS, MES  ENpenenomng
& persistent sympomatic coarse lended to be male, in be older, i
have a longer duratson of iliness, to have a higher overall sympitom
score, 1o mare freguently abuse alcohod and m have worse sacial

Pansmiy rd resprasisg, g

Mg L Kapilan —bdirwrd ol uirs of fime b oegponss by mogon
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Tumctsoning (Le. mof bhing sdependently. bess socllly activee and
not im a4 relationship with 4 spouse or partner) # baseline. In
onngrasd, there were smaller differemors betwoen patients experi-
EnCing continsos remission and those who experienced a relapse
afier remdssion. Compared with patients experiencing continuous
remission, patients who relapred after nemission tended fo be muale,
waree bess likely 1o be im pald emmployinest, wene ks soclally aoive
and abused alcohol more Treguently,

A7, Foctors axsociated widh comnse

Oudds ratios from ibe regression model for factors associaeed
with the three different courses of schizophrenia are shoam im
Table & Compared with patierts in Southsern Europe, patenn s
iy Asis, Nonk Afries and the Middle Ease. i Lion Amenica weee
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Faxl smp (. b vad g | (U TR S T T}
Sasqklly dertier {vn, e sial vt bam os il alEsT

Wahary s Mand (aan | M} ol e e G srgressan madel Ao - |
gt & bowey Bhoelhood of siteryg resposr. OCVRH - (sl Glolul
vt bbb bk deplit rrikh scdbe ) 0 = dosfubend e bl vl

more likely 1o be |0 coflinuous remason hin euperinding
A persndent st Omal el (owisg,

With regand o baseline characteristios, patients who were
yousnger a4 first treatmeent, had a shorter duration of (lknes,
receiving treatment for first time, or who were in pakd employ-
ment, socially active, in 4 relationship with 2 spouse or paier,
Irvang independently or peesencing hostiliry wene mone liely o be
I conlinuous remission than eXpericnong a persisnent sympiom-
ati course, Being nuale, a higher C0 overall severy soone or hasing
had akcobiol abuse were associated o a higher likelibood of expe-
TR @ peTRisen SYTEoeTiG (oisrr,

TA Focreey aasosiored wirl phe dusrion of remissen

Estimares af the effect of hascline Licior on the dugatson of
remission [roem the least squanes mean regresuon mode] e shvwm
in Table 7. Compared with patients. in Seanbern Europe, patients in
Horthern Europe were estimated o experence 2 mesn of L1
monihs shorier im remissbon duning the 3-year follow up, while
e on veas estiniased 1o be 2mean of 3.3 mostha longer in Asia,
4.5 moeiths konger in Latin Amenica, and 6.2 mant hs longer in Africa
and ihe Mddle Easi.

With regand fo bakeline Charaoeristos, femasion was estimaned
s e aharter by 4 fisean of 15 manths i mades than i lemales and
L2 momths |/ cument aliahol abue pateents, Bemission was ¢s-
mated g0 be leager by a mean of 3.9 months in Gt ireatment
patients, 25 manths among those in puid eemployment. L6 montha
m e who were socially active, and 16 months n these in
a relatiomship wath spouse or parner.

4 Discussion
41 Regional diferenoes in dhe progmes of schizophremia

The resalis of the W-S0HD sty revealed the exisiense of
regional differences in the pregnosis of schizophrenia in terms of
meipanae and dnedse Coune, Consistent wah the prevailing
nirEn, patients Bving in less economically developed regions had
a higher frequency of response dusing Bollow up. compared with
those in Ewrope. The frequency of response during the 3-year
follow wp was higher @ the leis developed regions of MNorih
AlncajMiddle East (8456%) and Latin America (T26%) than in
the three Emropean reglons (G2 1-64.2%) Maoreover. the variations
In response rates between were noit aocounbed  for
by differences im baseline clindcal amdd  socso-demographic
charaC ey,

The redailts ol the W-S0HD stisdy aleo feveaded the existence of
regional differendes in the prognmis of schizophienia in werems of
eourse. Patients. livimg in less developed regions had 4 mene
Cvworable disease course: confinuous remission was lowest in
Morthern and Sowthemn Ewope (4575, ad highest in Moth
Africa and the Middle East (674%) remission plus relapae wan
lovest in Morth Africa and the Middle East [136%), and a persis.
fent sympiomatic course was bowest in East Asia (151%) and
highess in Southern Europe [3%3%L The mean durstion of
rernifsaen wask jowesd in Southemn Fusope (1302 monmtha] and
highess in East Asia (19013 moenhi ] Overall, Lasn America, By
Asia, and Nonhs Africa amd the Middle East B (he best outconses
B thaey e e Lisgest propartion of peopde wha athioned
remisshan, (he kangest fime in remission and lowest penceitage
wilh 4 persistent symplomats course. The results of regression
modeling confirmed that compared with patients in Southem
Europe, patends cubide Euwrope were more likely o be in
contimious remission, of reimisason plus relapse than experiending
a persistent symglomanic course, and that remissaon was mone
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4.2 Oeher socio-dermographic prediceors of respovse and oosse

Oty pesailts inadicate there age soveral ather baselioe predictors
of ouitgoiee, Berrer soial fuscrioning an Baseling [Raving a ipouse
o paener. working Sor pay. Inting independengly) wan assoviaend
weith a Berrer clnical outcoame (e, higher likelibood of fespome L
Thes 14 i@ dgreement with peevious Bndengs (hat wecial inbegratos
and pamicipation sfe p ful ped of a L e ¢ limasal
courss [Perkion ot al. 2004; Robirmdn ¢f 3l 20041 Whale Chis could
b aetriBuatend do the peotective robe of social sapporl. we canessl mule
ot (ke possibility Ehat pationts having & good prognosis may be
mare likely 1o be engiped in reldiombips of Mhieving paid
emglayment. Additianally, (ks effern of ouries Tt iing could
coamvey the effect of pre-mocbid Functionmg. Pre-morcbid Tund ton i
ot ool 1 sl empoesant predictors of the course of schisaphrenia
(ol ot all, ML As ver hunve not measured pre-morbid fune-
Eonisgd. we cafinol sepasale i eflecty T the efleet of fuseent
sl functicning {San et L. 2007} Comsistent with the literatane,
gy Fenale dnd having no previows treatment for schisaphrenia
wore also associabed with & geeater likelihood ol response
[Amgermmeyer et al, 190 Gross man et Al 2006 Usall ot ol 20013

Patierits with & shorter duratuon of illnest bad 4 greater likeli-
tocacad o e hieving respom se. This finding s Lairly cormisbent with the
wiew that schirophrenia, over the long tevm, tends (0 have a dete-
rioratieg course {Eaton ot al. FH2: Huber, 1997 As with duration
of illness. hoatilicy wan also assocuated with response. In this case,
hentility may be relsted o higher respome in part doe fo its
frequent co-occurrence with positiee sympioms, which tend o be
assocuabed with a beiter response o pharmacological eatment
[Amore e al., 2008; Palao ot al. 19941

Oar results indicare that there ae several other boseline
predicines of course, Patients expericnoing continsss remission
vemded o be yosnger, waihia short duration of iliness, a low oeerall
Sy soore. experiencing their i weament for schizo-
phienia, and with good socll functionieg [Le., living indepen-
denaly. im pakd employment, soclally active arsd in a relanonshap
weith 4 SpowEe OF PrTHes | 10 CoaTast, Ehose CXpeTaincing 4 perss-
nee Sy IEgHOmATic counse tendid 10 be older, with a longer dusation
o BEness, wWorse sy IgHDm sures. were more Blely 1o be male, and
o have poor social fusctioning Kemission was etimated o be
alarBer i mdles than o Bemaki, g Keger in panicds nodening

treabment for schizophrenia fee the firs tinse, and with good social
Functiorang (in paisd eenploynsend, sockally sctvee, and in a relation-
ship wilhy spouse oF partner) These findings of & betler ooure n
women and related to good socal funciioning are in line with
previous findivgs [Doening of Al 1998 Simonsen of al. 2007;
Ermsley et al. 2007; Garbel and Pictzcker, 1987 )

4.3 Compuarison with ather studies

The findings rom this analysis reinforce the Bndirgs from the
WHO studies. This evidence is important as the findings from the
WHO sbudies buve been oticized for a variety of reasons [ ael
et al, 2006; Cohen ef 4l 208) Pated and co-warkers (Patel et al.
2006), for example, sugpesicd that ibe apparent Gnding of
4 beiter putcome in developing couniries needed re-examimng for
a mumibser of reasons, indsding methodological Kmitations, a keckof
evidence about the specific socio-nalharal factors costributing o
the better outcnmes, raged sorial and soonomikc changes thag are

undermiring Lamidy care systems for people with schizophnenia i

stuidees i non-Exmpean countries. All patenin inchaded in the W
SOHD dataset had recefved antipsychodic ireatmenst, wiseioas wme
squdies. conducted in less developed counaries included patients
il repenedd no Creatment, Ran and colleagues {Ran er al, 2001}
bl example, studied 3 prevalence wmple of 510 schizopheenia
parients from rural commuanities in Chira thar isduded patients
v el reveived regular trestrmen for a vear o less, caly Briel or
lrrepulas prearment. or tradaiceal Chanese rreatment, amd 30 were
puticals who il sever e trealnent. |9 1B rebiospectie
review @l 52 achisopleenu pabwals in Bili conducted by Kudfibueg
et al. (Kunhara of al. 20025 20 6l the paticnts had nol meceteed
Erabmant,

There are seane sienilanties amd some dilferences Betveeeon the
Birlirnes of the current analysls ind other sudies conchicied an non-
Earopean coumrics, |5 [he cros-tedond iy of 1B coune of
schizapheenia in 121 patients i Butajird (roral Dilviopia) canmied out
by Ketxede o1 al. [Kebode ef Al 2000, the oomirse of illness was
peported b Be conmtinuous in GTE of the casey and eprodic in about
MV and i Parther 10 (ke paiBere of Ehe coniree wak usknmyn, i
the currenl analyiss, persisbent symphmalic oourse wid 1L
remeason phis relagre was 1400 and conlimuous remuision wad 6T
i the Narth Africa and Middle East negion. so findiengs foar romizsson
phus relapse were roughiy simalir. Kebede and colleagues suggested
that the reasan for Ehe high pescentage of patients with a contin-
wouns. corse of illness in this region might be due (o the longer
duration of the illness withowt any modern treatment (Bewer than
% of cases had started modem trestment before being soreened
fior the studiy )L The study of the course of schizophrenia among 90
achi i urtsan India conducted by Thara [Thara,
2004 revealed that among the 61 patients completing the 20-
yrar folkow up. more than S0 of the origimal cohort (S0 patents |

relapes. In the wment analysis, persistent symp-
WM ourse was 155, remission plus relapse was 200, amd
OMIENUS remission was 65% in the Fast Asia region, so findings
for remibssion plus. relapse were diffenent.

There are soeme simelarities between the findings of the oarens
analysis and olber studies oomducted in Europe, Ropoke and Eggens
[2005) avseised pimioenes for 39 German patienes. treated for
schizopheenia; of the ongenal patient populiion, 715 could be re-
eaaemiined. AL U5 years, (B course patiemm was reporied o be gocd
[reenission) i BL, moderate [paral semissan) i 565, and poor
[ctwromic iliness, sevene residual syTapioms] im0 36X In the oanent
analysis, whsh comlimuous remidiion wirk fepomed b be S5 and
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Fenssin plas relapse was 15% (hgher and lower sepeainely,
than in the Ropcke and Eggers studyl 3 poraspeal sy poomsatic
conirse was reported in T9C of patients in the Mosthern Eurcgsean
region. which was similar to the 36% with chronic illness and severe
residual symgioms in the Ropce and Eggpens study.

When comparing the resalts of our sty with other intemas-
tinmal stuidies, we pecd to highlsght the wimatency of the meth-
odalogy inall of the partipating counbmes of W-S0H0, enaliling

liirect conparson ameong the data and strecgthening the fndings.
44 Livmitnhis

The peesent resules need 1o be merpreted in the contest of the
Felborwringg i tas o of Ehe stssdly, Finaly, the W-SOHO stilses weie
ofiganally diesigned bo assess the comparalive osts and oatoaie
associated with treatmendt The present results as sschemerged onky
froms secondary analyses. formuslated to test regional differences in
response and course. Secondly, although the 37 coanitics pastici-
pacingg i the W-SOHD study bebong fosix negaans al 1he woehd with
diflerent evonomic and cultural characteristics, the countries may
mod be pepresentagive of these regions and ey abo had different
simiple sizes. In addition, the partci pating peychiatrsts in W-50HO
In each cousny may not be representative of the whole coumry,
Thandly. altheugh our ndings wene adjisted foe clinical and socio-
demigraphic characieristics of patients aomes different pegioon,
there could be unchserved differences across the regional cobans
which may confound our results. Fmally, we have not collected
detailed information on the socio-culbural environment of the
patients, which ooold have influenced outcomes, This limsits the
dnect oxplofateon of fthe redsons Bor 1 regional dalflerendes,

45 Concfufon

The W- 5060 study has added to prevailing evidence that there
exist cross-rational differences in outcomes among outpatents
with schizophrenia, with higher rares of respome and a more
favorable disease course among, patenis from Africa, Avla and Lagin
Amenica than patients from Eusope. Social integration and pastic-
patinm gonwisiently prodicend a bener chinical prognoss,

Fole of funding soure

The W-SOHD study was funded by BN Lilly & Comguay, The
study was designed in coajunction with an insematicnal parel of
experts in the area of paychosis. The suthors had anrestrscied
acoess 1o ihe data.
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Article 2.
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194

and Peter B. Jones

Background

EVOeNce SLERRES that SChQOONrena mMay Pave a Deter
outcome for ndvicuals hwg i low and middie ncome
COUNtNES COMOMeD wWath Afiuert seangs

Alms

To Gotermeng the requancy of symptom and lunchonal
TOMESon 1 OuUt-Oaberts With SCNOCRrens N ferent
fegons of the wond

Method

UNng cata from the Workiwoe-Schophrania Outpatient
Hoath Qutcomes (W-S0HO) study we moasured Cinecal
O fUncoonsl Mmsson N Ut Duberss with shRogrreria
© Ofierertt fepons of the workd, and oxamined
0000eMOAgNC and chncal facrs associted with
these outoomes The 11078 particpants analysed from
N DIrtCOStNg COUEres Were OO 10 6 regons.
South Eutope, North Eurcpe, Central and Estsern
EUro0e, Latn Amenca, NOrh AInca and Wdde Ease
g East Asa

Cross-national clinical and functional remission
rates: Worldwide Schlzophrema Outpatient Health
Outcomes (W-SOHO) study’

Josep Maria Haro, Dego Novick, Jordan Bertsch, Jamie Karagianis, Martin Dossenbach

Results

N 10tal 64 TR AChoved CINCal remsson dunng e Jyear
foliow<p range. &.1% in North Ewrope %0 844% 0 Eest
AL and 258% Acheved funchondl temEson garge. 175%
1 North Alvca and MOdie East 10 350N in Noeth uarope)
Regonyd oderences were not explaned by participants”
Cncal Chavacensacs. Baseine SOOW funcoonng. berg
fomale and previously UNtroated Wers CONSISTONt roaCIon
of NeTESSON A0S répors.

Conclusions

CEncal outcomes of SCIQUOITONsS S00m 10 DY worse n
Europe compared with other fegont. However, functional
remssion olows & afferent pamen

Doclaration of interest

IMH & 3 consuzant for Ll and LundSeck and Pas 1ecenved
honorang Fom Astalenecs, Lundbeck and Lity. ON. 1K
and MD are Ly evpioyees. LI was 8 staasscal consuitrs
for the SOHO Sy, PR recenved grant suppoet from
GlunGmthiing and honoried trom Basiobiiers Sautity
ang Oesuka Yor lectunng

The International Pilot Study of Schizophrenia (IPSS)" and the
Determinants of Outcome of Severe Mental Disordens (1X05)
vtudy’ were conducted over 25 yeans ago by the Workd Heslth
Orgsnization (WHO) to analyse regional differences in the
inckdence and outcomes of schizophrenia. Outcomes over 2.3
years varked among the Eifforent arese participants Bving in
bower and middle mcome countries had better ouscomes than
thone in hagh-imome srea™ This uncxpected finding was
confirmed in the loag-term (15 2d 25 yean) International Stody
of Shiropheemia (1508) coordimated by the WHO™* The ressons
foe Better outcomes in low. and middic-incoene ¢ ries are mot

o analyse whether the geographic Jdiffe in
in the WHO studies are still present today,
Studies have shown that more individuals with schirophrenia
achieve clinical remivson than fusctivaal remieion,” and s
people may experience fusctional wwa J
m"mlbwh‘!hl&lﬂruhmmm\!nm
versan funcrional remi H chunical resniwi
with better fundtionsl than noo
mmdihhndymwmlk(md
wimptom  and  fenctional  renssion  in out-patients  with

fully understood and mach debated, but it has boem suggosted
that socloculiural facrans Inclading chne family suppoet and
interactions may play an important mlt

Some rescarchen have hether schizoph

schisoph b different reglons of the world We will abwo
-m'yvlhc-o:mkmtmkuddnkd facton amaciated with
both ouncomnes. We hypothesise that there will be differences n
mnpomnndhnﬂnulmb«mnpom-nddmadi

"

rulkdnohmabmumumumlum-nlnlm~m
middleincome coumtria*® These suthons  highlightal the
methodological Bmitations of the WHO studies, the lack of
evidence on specific sociocultural facton e contridbatieg 10 the
better outcomes, and cited new evidence of poor progoosis of
whizophrenia from sudies in low- and middic-sncomse countrios,

In addition 10 the WHO studies, other Jong-term follow-up
viudses have focused on the cosrse of schizophrenia ™" These
vudies huve shown comiderable beterogeneity in baat
have tended 10 be singlecountry stodies. There has not been
any recent multinational study with a lirge enoegh sample sire

Sew e, [ 17M1TS thes At

will follow different patterns,
Method

Study design
The Shizophrenia Outpationt Health Outcomes (SOHO) sudy
was 2 Myesr, prospective, olwervational study primarily devgned
10 amens the compurative costs and asociated with
antipepchotic e b out-paticnts  initlating o changing
antipsychotic medication for schisophrenia (with an emphasis
on olinszapine compared with other antipsychotics). The SOHO
study was conductied in 10 Western European countries,™™ and

w27« s At 4 (o) aihe b 1 SOHO

(1C-SOHO).*" Both seudies shared the same methodology. Three-
year data from both studses have boen published ehewhere. ™
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Duta from all 37 participating countries have been pooled 10
predoce the Worldwide-SOHO  (W-SOHO) dataset, which
includes a total of 17384 participants, The SOHO wudies were
non-interventional, with all trostment (inchading flexible dosing
and use of concoesitam therapies and modications) at the
discretion of the treating pswhistrist. No - medications were
pmhhllvylkauhwmmmhcnm
for
lﬂlummmlnmdymﬂhqw
study visits 1 5, 6, 12, I8, 24, 20 and 36 maonths post-bascloe.

The study was approved and conduciad in dance with local
(country) ethics and regulatosy rogu all parvicip
consented 80 participate.

Participant poputation

To omure the study populstion was reprosentstive as moch as
possible of actsal cnical practice, minimal sedection criterla were
applied. AB individushs aped 18 years o over, who met DSM-IV*
or 1C0-10™ criteria for whi ia, and who were imitiating
of chasging sntipeychotic medication at siudy emtry in an
out-pationt, ambulatory or commwnity setting (or i hospital
during an adesinion scheduled foe the initiation of chasge for
up 0 2 wocka) were considered eliphle  unlew they were
participating im ansother study that inchaded a treasment iener.
vestion asdloe an  iovestigatioeul  drag.  Study sites _were

Statistical analysis

Only participants with at most one misding vist (cxcept the Bnal
one) were included in the analysis. For participants with one
bing visit, vadues froe the previous visit were carried fonean!
and used to impwte the valoes of the missing visit. Results from
the S-month vist were a0l wed In the smalyvis enles dats
from the 6-month visit were mawsing in vach cases, data from
the S-moeth visit wese used in the impatation.

The 37 countries pusticipating in the study were grouped o
6 regom s follows: North Eweope (France, Germany, UK, The
Nethetfands, Ircland, Demmaek); Sosth Emrope {Spain, by,
Portugal, Greeoe, Israel (lsrael has been induded in the South
Europe group based oa cthnidty, ecoscenic and healthcare
wstems) s Centead and Fastorn Furope (Caech Republic, Hungary,
Lithuasia, Poland, Romunia, Rewia, Sovakls, Slovesba); Latin
m«mm Colombes, Conta Rics, El Salvador,

1 Mevico, Feru, Puerto lico, Venervelal:
MAMMMI’A (Adgeria, Fgypt, Saudi Arabis,
Turkey): and Ext Asia (Korea, Malaysia, Tawan),

Approxzmately a thid of the participanes (36.3%) were boat 10
follow-up before the end of the stady a1 3 years and were not
lochaded in the snalysis. The percentage varied acress regioes.
The highest sttzition rate was in East Asia (625%), followed by
Africa and Middle East (47.7%), Latin America (41.7%), North
Eusope (37.5%), South Europe (25.2%) aod Central and Easern
Europe (209%), There were small differonces in participant

Mished in 7 ries acrom 6 regions. Patient
began In September 2000 for SOHO and 0 November 2000 for
1C-SOHCN, the last participant was encolled in Decomber 201,
The main obyective of the study was 10 compare the outcomes
of pasticipants starting olansapioe with other antipychotion,
annmmnlndhmmofu-ﬁ:dgm
inchuded those ng olamzapine, and the other included thow

A sbealon b those included and not ncdaded in the

smalyses, both overall and by region. All statistical analyses were
dose using SAS version 2.1 for Windows.

Defrston of reerssson
Clinical remission was defimed @ achieving CGI-SCH owerall,

positivr, negative and cognitive sympeom scares kower than o
oqual 10 3 on the scale from | 1o 7 for 6 mooths (Le. for two

obdomains in addition to overall yymyp from 1 ( |
not at all {ll) 10 7 (among the most ely ). A derailed pati
history was taken @t bhascline, captunng clinial inf N
(induding duration of illness, and past medicas

feasons for treatment initution of change, a.l-scnm

visita) plus o in-patient admision Jaring the same
period As two consecutive visits were comsiderad this mesnt
clinacal remislon could st occst before the 12-month visit. This
Mm—dchddnﬁ-h-nludmlh“m

o 4 and validaed in peevious reponts of the
souo«ua,.‘”

Funcrional remissbon was defined a having good secul
fanctivaing for a period of 6 moaths (two comecutive vinits),
(4) & positive oxcupationslvocational status, e, paid o unpaid
ﬂawmum being an active student in

ot b de; () independent Bving: and (<) active
mmu.mumum«nwmmm
the past 4 weeks o huving & spouse o partoer. Functional
rensinion was sho defined from the | 2-month viue,

Descronve anadyus

Baseline <h wete described overall and foe esch of the
six regrons for those participants with no more than one minieg
visit (n=11078), In addison, the bascline characternsics of
mmmamwummmw

ala bl

advense events) in addition to key

g nmpqmmdws-mhlb-w

uulhe‘h-mrkem:lnamhn*

status, swcidality,
MMGMWMMWMMMM\'
aggrowion in the padt 6 monthe) and peevious  hospital
admisions and out-patient climic visits. This information was
altsined from all svailahl (direct patient and fanmily
hmh:ﬂdcﬁn).mmdmdhwﬁﬁd
praciice of participating investigaton was sl wllectal

were ed ithos, Dt b

hmwh“ad“muhwmhnmm
using chi-squared o Fisher's exact tests for categoncal data and
Wilkiowon or Mann-Whitsey tevts for oumerical variables. For
all comparivons, the level of significance was 0,05, The baseline
sociodemopraphic and climics) veriabl 1 tadede b
ﬁmdmn&wmﬁmﬂ*n
fiest phrenia, datation of fliness (years since
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firm for schirophrenia), slcohol Sependency, sl

wped e 601N s Narth Europe 10 BA% in

misuse, soicide attempts, overall CGLSOM, pn-m-r CGLSCH,
ncgative COGLSCH, deprewive CGLSCH, cognitive CGLSCH,
bowility, adberence. body muass index, murital staties, lving
independently, having paid comployment snd being wocially active.

Regresson moosl

Wunyruhntunhhumuu\!mdnlm-uuhh

avociated with dinical romimion and  those
asocated with functional remvission for the overall W.SOHO
ample. Stopwise moded ceduction was conducted by dropping
from the model any non-sigaificant varlables. Dats from the
logistic regrewd debs are p § an odds ratin (OR),
Mcm&lm« intervals and Povaloes. The CGL was treated o

table in the models. The odds ration in this case
uul«lha variables the unge in the
ropomse varable by point of change in variable. The logatic
regrosson models  were  repestad by repion, sdudieg all
significant covariates in any of the regoas

The everall W-SOHO sample analysad included 11078 pasticipants
witls at most ane missing visit, The number of participasts in each
of the six rpons wax: South Furope (m= 4154 Narth Europe
(= 26821 Central and Eastern Europe (v = 1589); Latin America
(= 14971 North Afnica and Middie East (= 70155 and East Avia
(= 455). Table | summarises the bascline churacteristios of the
overall W-SOHO sample and of particigunts in each of the ss
s,

OF the 11078 pasticipants analysed, 7322 (66.1%) schioved
dinicll remissson during the Sopear follow up, whereams ooy
2811 (254%) achieved functiooul remiwion during followsup.
Table 2 ises the froguency of clinical and funtional

remisseon for each of the six regone. The frogquency of clinical

Last Asia, and the frequency of fumctiosal remission ranged
from 178% in North Africa and Maddle East 30 35.0% in North
Furope.

Compared with pasticipants who & st achieve clinical
mnhunduuvdwnhtmlchdmnnummlkmvmﬂ
sample were more frogs pet, had & dhonter
ﬂunnmnlmmpmnmb wmtreated, had less akobol and
substance misuse in the past, fewer saicide attempts in the past,
Bad a good level of social fanctioning # baselioe (moee froguently
working for pay, having & spouse o partser, living independently
nMMngnoaﬂlymnw)mdlm«vwnwmnhnd'-t(T‘hk
3), Séemnilarly, ¢ L participants who & and Jdi!
mxhkvchmmlﬂ i (Table 3) showed that those
achicving functional remamion alwo had an older age a1 firm
contact and displayed Jevs bostility a1 baselime, but had oo
diffcronce s depromive wympeoims # biscline o a histoey of
sabstance misane and saicide attempts,

Logistic regromion anabnis of facton independontly amociated
with achieving cliskcal remission at some point during the 3-year
Sollove-up for the overall sample (Table 41 showed that region was
one of the most important predictons of clinical rembion:
compared with South Eusope, individuals in the roglons of North
Afnca and Middle East. Latin America and Fast Asia were
vignificantly more Bhedy 1o achicve dlinical remisson, Other
bascline factons significantly asocated with an  increased
Bhelhood of clinical remision were: being fomale, fiest treatment
for schizopbrenia ever. having good social functioning at bascline
(pakd  employment, spouseipartner, beimg  soclally  activel,
displaying  hostile behaviowr and  havieg  higher depressive
wmg at bascline, In odder ape at firt treatment, 2
loeger duration of iliness, hissory of substance misuse and higher
dnnkd mmynhnthr(mnllmtmy ponitive, mogative and

) were aated with 2 Jower likelibood of
xhknqdmkalmmunan
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Logiatxe regrewsion showed that region was aho an importan
prodictor of achicving functional remission (Table 41 compared
with partscipasts in South Fsrope, thowe in Latie America and
North Eumpt weere significantly more likdy 1o achiove functional

dividuals In Centrad and Lastern Lurope
were significantly lows Bhely to achieve functionsl remiwion, Rase-
Roe social fanctioning (independent houng, paid employment,
spoma’partner and being socially sctive) was another importang
prodictor of functional romisson, together with being fensale,
never trested for schirophrenia before study entry and a higher
deprovive symptom scoee at haseline, Older ape at first treatment
and a loeger duration of illness were n;mﬁamh asociatad with
fow likelihood of fusctional The magnitinde of the

Sermesvion rates N eI T

Being previously entrestad was gencrally sssociatad with o greater
chance of clinical romsimion scross all regons, whereas 2 higher
negative symproms soore wan awockated with lew chance of
clanical remawion. The srongest predicson of an incremed odds
of functional remission across @l or nearly all regions were the
social functioning variables (being in paid employmsent, living
in independent bousing or being socially active). Being female,
previously trested, and having 4 q«wr;unm was nnmulnl
with a greater chance of § on in some regh
whereas an older age at first trestment and a banger darstion of
illnew were asociated with lew chance of remsision i all theoe
Bwropean regioms and Latin Ametica.

Study limitations

The WSOHO stindy Is the lirpest prospective odwervational study
on the ouscome of whizoph in an oulp setting.
However, there are several lEmitations that must be comidered
when dicuming the roulte. Fine, although the 37 g
participating mn the W-SOHO study bedong 1o 6 regions of the
world with different ecomomic and cultural characeeristion, the
comntries are not mecewarily reop ive of thow reglons and
some regons, sich as Fast Asia, had 2 relatively small number
of pasticipants, In adSition, the centres of imetigson particpating
im the stndy in each coumtry may oot be reprosemtative of the
whale country. Second, slthough sociedemographic and clinical
charactenistics were anossa] i individuals participating and were
taken nto accoum in the analyses, we cannol nde out that
different types of imdividuals with schirophrenia were emrolied

effect of independent howing and having ped employ =
Bascline on functional remission was particularly large (0dds eatio
around &),

Table 5 sumsmaeises the bcline factons  independently

avociated with achicving dlinical remission and 'lﬂt & those
for achieving functional remivion for each of the six regloos.

in diff < that there were other confounding variables
ot reconded in the study and that service contexts and revidusd
comfoundimg may be influescing the results. Thind, we Jsd not
collect detadled information o the cultural enviranment of the
participants, which could have influenced oulcomes, and limits
the exploration of the reasom for the regional differences. Fourth,
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dats were collectod ot A-month mtervab and lenited ink patate he cffects of reponal dinkcal peactices (and thercfore
was gathered botween asewnent visits. Fifth, data were only  their ratiogs on the CGLI-SCH) of the participating prychistrists
collecred over 5 yean Aad. lhrrdn«. are lmhldy 1o represest  feom the predicion of outcome amalysed. Sevemth, interrater
the full coune of whiroph e fuals ey have Muhllvvu- n-u amewed given the large nusenber of patticipating
experienced remision a2 Iun' time. Sexth, given the limsitations were chosen hased on clarity and
of the acertainment ook, our methods do not allow us to  cane of we. hmh.;unuqunttunlukdwllwm:nd’um
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requizing & treatmena change in tostine chinical praceice, which
allowed s 10 study bum besousty mot

representative of the overall putient popwl Nimh, )
wan highest in the ragiosn with the highest remimion rates, which
could explain some of the findings IF antrition was higher In
individualy with severe schivophrenia. Finally, our defisition of
dmalmnhnnmprdnl-whddqqnmﬁ'nhuo
moeths, comatent with the definition proposed by Aml

Humwever, teglonal difl i fusscrional remi followat
a ifferent pattern. Althoogh # was mare likely for individuals in
Latis America 1o achieve funcrionsd on compared with
South Europe, there wore oo chear differences with Fast Asia or
North Africa and Middle East. A new pattern emerped when
compated with Central snd E Furope and North Ewstop
Central and Fastern Darnpe seemed to have o lower functional

Ih-mw&ﬁnnmufm-hmmhsduhw-ﬂl.
which s 2 valid but less spexific of chemical severity than
other scales such as the Powitive and Negative Synd Scale

isbon 2t d with South Esrope, whereas North
Furope tended to have 2 higher functional nemission rate.
When comparing the descriptive sl eogresion daflerences

(PANSSL™ Previous analyses have shown a good agreement
I this aned Androasen’s definition,””

Reglonal differences in outcomes
With these limitations in mind, the results of the W-SOHO stody
show that the dinical outcomes of schizophrenia seem 1o be wone

inlnmmqwnlmlhmhanponw &:np-ul
differences were daflerent for functs ,

b the regoon, we wamted %o highlight that the logistic
model showed that individuals with schisoph in Centrad
and Fastern Tmrope were significantly los fikely to achiove
lumalu‘uo.dundmh\ouﬂhhlwplmﬁh

was oot J in the descriptive analyvis, peobably due 10 the

fact thar some social functioning variables (indep desst b ing

and having & iy ) ate confounding variabd
Ahough this s by alaty diffe in

mm-h-mnmtoklhnadldmmmmhnduﬂ
emvitonmental factors more tham differences in schizophrenic

ofdmdnmm-alouc-mfdmv!-mupoml»
63%) tham I Esw Asia, Latin America, sod North Africa and
Middle East (79-84%). Particpants Jiving in the latter three
repons had & much gremer likelibood of achieving clisscal
mhhmlhtho«hmmioulhlmmdw
varlations ia chical jon rates b PHODE Were mot
avounted for by difforences in bascline diimical and  wocio-
demographic duracteristios evaluated s the study. Ecosomic
development, cultural Gctoes sxch o family swpport or other
coumtry characteristics may explain the differences, Differences
in ecvmamic devedopment are nol necesarily  trandated 10
differences in the course of shirophrenia. For example. Sowth
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8 SUMMARY OF RESULTS

The overall W-SOHO sample analysed included 11,078 patients with at most one missing visit.
The number of patients in each of the 6 regions was: South Europe (n=4154); North Europe
(n=2682); Central and Eastern Europe (n=1589); Latin America (n=1497); North Africa and
Middle East (n=701) and East Asia (n=455). Table 6 summarizes the baseline characteristics of
the overall W-SOHO sample and of patients in each of the 6 regions. As shown in Table 6, there
were significant differences between regions for these characteristics, highlighting interesting
differences between the regions. The percentage of patients receiving treatment for the first
time, for example, was lower for Central and Eastern Europe (5.4%), and East Asia (3.3%) than
for the other regions (range 8.8—10.7%). Age at first treatment was 6 years later in Northern
Europe (at a mean age of 30.9 years) than in Latin America (mean age 24.1 years). Suicide
attempts were lowest in Southern Europe (22.3%) and highest in Northern Europe (31%). The
percentage of patients living independently was lowest in North Africa and the Middle East
(24%) and highest in Northern Europe (62.7%).
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Table 6. Baseline characteristics of the W-SOHO overall sample (n=11,078) and of patients in each of the six regions

Northern Southern Central & East Asia  North Africa Latin Overall P value
Europe Europe Eastern (n=455) & Middle America (n=11,078)
(n=2682) n=4154) Europe East (n=701) (n=1497)
(n=1589)
Male (%) 52.2 61 47.9 53.5 62.3 57.3 56.3 <0.0001
First time ever receiving treatment (%) 10.7 8.8 5.4 33 8.9 10.5 8.8 <0.0001
Age, mean (SD) years 41.5(13.1) 39.5(12.6) 38.5(12.3) 35.2 (10.2) 33.7 (10.0) 36.0 (12.2) 38.9 (12.6)
Age at first treatment, mean (SD) years 30.9 (11.1) 27.1(9.3) 28.6 (9.7) 25.9(7.9) 26.4 (8.6) 24.1(7.8) 27.7 (9.8) <0.0001
Duration of iliness, mean (SD) years 10.7 (10.4) 12.4(11.2) 10.1 (9.8) 9.5 (8.6) 8.4 (8.4) 12.0(10.9) 11.3 (10.6) <0.0001
CGI-SCH overall severity score, mean (SD) 4.3 (1.0) 4.5 (1.0) 4.2 (0.9) 3.8 (1.0) 4.7 (1.1) 45 (1.1) 4.4 (1.0) <0.0001
Alcohol abuse ever (%) 10.9 13.1 8 3.8 9.4 11.1 10.9 <0.0001
Substance abuse ever (%) 9.8 12.2 3.4 3.1 5.1 10.2 9.2 <0.0001
Any suicide attempt ever (%) 31 22.3 25.7 23.6 23 27.9 25.7 <0.0001
Hostility (%) 22.3 29.6 23 27.1 47.8 40.1 29.4 <0.0001
Having a spouse or partner (%) 36.6 24.7 38 39.2 29.1 29.1 30.9 <0.0001
Living independently (%) 62.7 37.2 48.7 31.2 24 24.1 42.2 <0.0001
Paid employment (%) 23.2 17.3 20 16.3 19.1 17.6 19.2 <0.0001
Socially active (%) 73.2 66.3 60.7 61.9 42.4 55.3 64 <0.0001

Total n varies for each variable due to missing data. For variables given as percentages, the percentages refer to the total n available for that variable.

CGI-SCH = Clinical Global Impression severity scale-Schizophrenia version (ranges from 1 = normal, not at all ill to 7 = among the most severely ill)
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8.1 Response rate

Approximately two-thirds of the patients (n=7062, 66.4% = 7062/10630) achieved response
during the 3-year follow-up. Response rates varied across regions, with the highest rates in
North Africa and Middle East (84.6%) and Latin America (78.6%).

The Kaplan-Meier survival curve showed that time to response was shorter in North Africa and
Middle East and Latin America.

The comparison of the response rate by baseline patient characteristics showed that,
compared with patients who did not achieve response, those who achieved response were
more frequently younger, previously untreated, had a shorter duration of illness, had less
alcohol abuse in the past, exhibited more hostile behaviour at study entry, had better social
functioning and more likely to be in paid employment, but had more severe symptoms at
study entry. Males had a lower frequency of response than females.

8.2 Factors associated with time to response

A Cox regression model was used to analyse the factors associated with achieving an earlier
response during the 3-year follow up. Region was one of the most important predictors of
response. Compared with patients in Southern Europe, patients in North Africa and Middle
East (Hazard Ratio [HR] 1.62, 95% Cl: 1.45; 1.80, P<0.0001) and Latin America (HR 1.56, 95% Cl:
1.45; 1.70, P<0.0001) were achieved a quicker response.

Baseline characteristics that were significantly associated with achieving a quicker response
were receiving treatment for schizophrenia for first time, higher CGI-SCH positive, negative,
depressive and cognitive score, having hostile or aggressive behaviours at baseline, and having
good social functioning (having a spouse/partner and being in paid employment). Being male,
being older at first treatment for schizophrenia, and longer duration of illness were associated
with a longer time to response.

8.3 C(Clinical remission and factors associated with it

Of the 11,078 patients analysed, 7322 (66.1%) achieved clinical remission during the 3-year
follow-up. The frequency of clinical remission ranged from 60.1% in North Europe to 84.4% in
East Asia, and the frequency of functional remission ranged from 17.8% in North Africa and
Middle East to 35.0% in North Europe.

A logistic regression model was used to analyse the factors independently associated with
achieving clinical remission at some point during the 3-year follow-up. The model showed that
region was one of the most important predictors of clinical remission: compared with South
Europe, patients in the regions of North Africa and Middle East, Latin America and East Asia
were significantly more likely to achieve clinical remission. Other baseline factors significantly
associated with an increased likelihood of clinical remission were: being female, first treatment
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for schizophrenia ever, having good social functioning at baseline (paid employment,
spouse/partner, being socially active), displaying hostile behaviour and having higher
depressive symptoms at baseline. In contrast, older age at first treatment, a longer duration of
illness, history of substance abuse and higher clinical severity at baseline (overall severity,
positive, negative and cognitive symptoms) were associated with a lower likelihood of
achieving clinical remission.

8.4 Course pattern and factors associated with course

Course of schizophrenia was evaluated by the proportion of time in which the patients
experienced remission and also was divided into the distinct types: continuous remission,
remission and relapse, and persistent symptomatic course. There were significant differences
between the regions in the proportion of patients experiencing continuous remission,
remission plus relapse and a persistent symptomatic course. There were also significant
differences between the regions in the duration of remission. The percentage of patients with
continuous remission ranged from a low of 45.7% (in Northern and Southern Europe) to a high
of 67.4% (in North Africa & the Middle East), the percentage of patients with remission plus
relapse ranged from 13.6% (in North Africa & the Middle East) to 20.5% (Latin America), the
percentage of patients with a persistent symptomatic course ranged from 15.1% (East Asia) to
39.3% (Southern Europe). The mean duration of remission ranged from 13.02 months
(Southern Europe) to 19.13 months (East Asia). Overall, Latin America, East Asia, and North
Africa and the Middle East had the best outcomes because they had the largest proportion of
people who achieved continuous remission, the longest time in remission and lowest
percentage with a persistent symptomatic course.

With regard to baseline characteristics, patients who were younger at first treatment, had a
shorter duration of illness, receiving treatment for first time, or who were in paid employment,
socially active, in a relationship with a spouse or partner, living independently or presenting
hostility were more likely to be in continuous remission than experiencing a persistent
symptomatic course. Being male, a higher CGI overall severity score or having had alcohol
abuse were associated to a higher likelihood of experiencing a persistent symptomatic course.

8.5 Factors associated with duration of remission

Compared with patients in Southern Europe, patients in Northern Europe were estimated to
experience a mean of 1.3 months shorter in remission during the 3-year follow up, while
remission was estimated to be a mean of 3.3 months longer in Asia, 4.8 months longer in Latin
America, and 6.2 months longer in Africa and the Middle East.

With regard to baseline characteristics, remission was estimated to be shorter by a mean of
1.5 months in males than in females and 2.2 months in current alcohol abuse patients.
Remission was estimated to be longer by a mean of 3.9 months in first treatment patients, 2.5
months among those in paid employment, 1.6 months in those who were socially active, and
1.6 months in those in a relationship with spouse or partner.
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8.6 Functional remission and factors associated with it

Around one quarter of the patients (2811 patients, 25.4% of total) achieved functional
remission during follow-up. A logistic regression model showed that region was also an
important predictor of achieving functional remission: compared with patients in South
Europe, patients in Latin America and North Europe were significantly more likely to achieve
functional remission, whereas patients in Central and Eastern Europe were significantly less
likely to achieve functional remission. Baseline social functioning (independent housing, paid
employment, spouse/partner and being socially active) was another important predictor of
functional remission, together with being female, never treated for schizophrenia before study
entry and a higher depressive symptom score at baseline. Older age at first treatment and a
longer duration of illness were significantly associated with less likelihood of functional
remission. The magnitude of the effect of independent housing and having paid employment
at baseline on functional remission was particularly large.
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9 DISCUSSION

The results of the W-SOHO study revealed the existence of regional differences in the
prognosis of schizophrenia in terms of response, remission and disease course. Consistent with
the prevailing notion, patients living in less economically developed regions had a higher
frequency of response during follow-up, compared with those in Europe. The frequency of
response during the 3-year follow-up was higher in the less developed regions of North
Africa/Middle East (84.6%) and Latin America (78.6%) than in the three European regions
(62.1-64.2%). The frequency of clinical remission was lower in the three European regions (60—
65%) than in the regions of East Asia, Latin America and North Africa/Middle East (79-84%).
Patients living in the latter 3 regions had a much greater likelihood of achieving clinical
remission than patients living in South Europe. Moreover, the variations in response and
remission rates between regions were not accounted for by differences in baseline clinical and
socio-demographic characteristics.

9.1. International differences in outcomes

Our findings support the earlier WHO studies reporting differences in outcomes between
regions [80, 81, 124-127].

The results of the W-SOHO study also revealed the existence of regional differences in the
prognosis of schizophrenia in terms of course. Patients living in less developed regions had a
more favourable disease course: continuous remission was lowest in Northern and Southern
Europe (45.7%), and highest in North Africa and the Middle East (67.4%); remission plus
relapse was lowest in North Africa and the Middle East (13.6%); and a persistent symptomatic
course was lowest in East Asia (15.1%) and highest in Southern Europe (39.3%). The mean
duration of remission was lowest in Southern Europe (13.02 months) and highest in East Asia
(19.13 months). Overall, Latin America, East Asia, and North Africa and the Middle East had the
best outcomes because they had the largest proportion of people who achieved remission, the
longest time in remission and the lowest percentage with a persistent symptomatic course.
The results of regression modelling confirmed that, compared with patients in Southern
Europe, patients outside Europe were more likely to be in continuous remission or remission
plus relapse than experience a persistent symptomatic course, and that remission was more
likely to be longer. Thus, the message is highly consistent with that of response — that is, the
course of schizophrenia is better outside Europe. These results are in line with the earlier WHO
findings [81, 124, 125].
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Surprisingly, patients in East Asia had a similar rate of response to patients in Southern Europe
but a longer time in remission. Since response is also influenced by baseline severity, a possible
explanation of the lower response rate is that patients were rated as less severe at baseline.

The consistency with previous studies is important as the findings from the WHO studies have
been criticized for a variety of reasons [82, 83]. Patel and co-workers [82], for example,
suggested that the apparent finding of a better outcome in developing countries needed re-
examining for a number of reasons, including methodological limitations, a lack of evidence
about the specific socio-cultural factors contributing to the better outcomes, rapid social and
economic changes that are undermining family care systems for people with schizophrenia in
developing countries, and new evidence from cohorts in developing countries depicting poorer
outcomes.

There are some differences between our study and previous studies in non-European
countries. All patients included in the W-SOHO dataset had received antipsychotic treatment,
whereas some studies conducted in less developed countries included patients who received
no treatment. Ran and colleagues [86], for example, studied a prevalence sample of 510
schizophrenia patients from rural communities in China that included patients who had
received regular treatment for a year or less, only brief or irregular treatment, or traditional
Chinese treatment, and 30% were patients who had never received treatment. In the
retrospective review of 52 schizophrenia patients in Bali conducted by Kurihara et al. [84], 29
of the patients had not received treatment.

There are some similarities and differences between the findings of the current analysis and
other studies conducted in non-European countries. In the cross-sectional survey of the course
of schizophrenia in 321 patients in Butajira (rural Ethiopia) carried out by Kebede et al., [88],
the course of illness was reported to be continuous in 67% of cases, episodic in about 10%, and
of an unknown pattern in a further 10%. In the current analysis, there was a persistent
symptomatic course in 19%, remission plus relapse in 14%, and continuous remission in 67% of
participants in the North Africa and Middle East region. Thus, the findings for remission plus
relapse were roughly similar. Kebede and colleagues [88] suggested that the reason for the
high percentage of patients with a continuous course of illness in this region might be due to
the longer duration of the illness without any modern treatment (fewer than 10% of cases had
started modern treatment before being screened for the study). The study of the course of
schizophrenia among 90 schizophrenia patients in urban India conducted by Thara [93]
revealed that among the 61 patients completing the 20-year follow-up, more than 80% of the
original cohort (90 patients) experienced relapses. In the current analysis, a persistent
symptomatic course was seen in 15% of patients, remission plus relapse in 20%, and
continuous remission in 65% in the East Asia region, so the findings for remission plus relapse
were different.

Other studies conducted in Europe have mostly included small sample sizes. Ropcke and
Eggers [100] assessed outcomes in 39 German patients treated for schizophrenia; of the
original patient population, 71% could be re-examined. At 15 years, the course pattern was
reported to be good (remission) in 8%, moderate (partial remission) in 56%, and poor (chronic
illness, severe residual symptoms) in 36%. In the current analysis, while continuous remission
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was reported in 46% and remission plus relapse in 15% (higher and lower, respectively, than in
the Ropcke and Eggers study), a persistent symptomatic course was reported in 39% of
patients in the Northern European region, which was similar to the 36% with chronic illness
and severe residual symptoms in the Ropcke and Eggers study [100].

When comparing the results of our study with other international studies, we need to highlight
the consistency of the methodology in all of the participating countries of W-SOHO, enabling
direct comparisons of the data and strengthening the findings.

Although this is somewhat speculative, differences in remission rates seem to be due to
economic, cultural and environmental factors more than to differences in schizophrenic
disorder. The same diagnostic criteria were applied in all regions and similarities in predictors
of outcome were seen across the regions, which may indicate similar characteristics of the
disorder. The reasons for the better clinical outcome in developing countries are unknown but
may be related to differences in the balance between treatment and vulnerability experienced
by the patients [128].

Differences in functional remission between regions were mostly driven by differences in
independent living and paid employment. Thus, the differences in functional remission rates
may be influenced by differences in access to accommodation, the presence of rehabilitation
services and social benefits, the development of specific policies for individuals with severe
mental disorders, and the level of societal stigma on mental illness.

Regional differences in functional remission followed a different pattern. While it was more
likely for patients in Latin America to achieve functional remission compared with South
Europe, there were no clear differences with East Asia or North Africa/Middle East. A new
pattern emerged when compared to Central and Eastern Europe and North Europe; Central
and Eastern Europe seemed to have a lower functional remission rate compared to South
Europe, while North Europe tended to have a higher functional remission rate.

When comparing the descriptive and regression differences between the regions, we want to
highlight that the logistic model showed that patients in Central and Eastern Europe were
significantly less likely to achieve functional remission than patients in South Europe. However,
this was not detected in the descriptive analysis, probably due to the fact that some social
functioning variables (independent housing and having a spouse/partner) are confounding
variables.

A large amount of research has been conducted over the past decade into social
environmental risk factors for schizophrenia (e.g. the effect of urbanization, immigrant status,
deprivation) [129-131], although little appears to be have emerged about these factors as
prognostic indicators of outcome.

Some reasons that have been reported to explain the better course in developing rather than
developed countries are largely based on the belief that community and family life in the
developing world is widely intact and provides a nurturing environment that facilitates
recovery. In the review of schizophrenia studies conducted by Bromet et al. [18], residing in a
developed rather than a developing country, for example, was reported to be associated with
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a poorer long-term outcome. In the 20-year follow-up study conducted by Thara [93], global
functioning of schizophrenia patients in developing countries was reported to be much better
than those from developed nations. These findings have always been questioned and, more
recently, have been strongly criticized [82]. In a review of outcome studies in developing
countries, Burns [132] reported that the political, social and economic conditions now present
in many countries in Africa, Latin America and Asia has led to poverty, inequality, and poor
mental health services, and are significant psychosocial stressors that are unlikely to support
better outcome in schizophrenia. In their systematic review of studies of outcomes in low- and
middle-income countries, Cohen et al. [83], proposed that the situation is more complex than
has been previously reported and that more research is needed to understand outcomes in
these countries.

9.2. Other socio-demographic predictors of response, remission and
course

We found that women were more likely to achieve remission compared with men. This is
consistent with many reports that women with schizophrenia experience better outcomes
than men [134, 135].

Patients with a shorter duration of iliness had a greater likelihood of achieving response. This
finding is fairly consistent with the view that schizophrenia, over the long term, tends to have a
deteriorating course [110, 135]. As with duration of illness, hostility was also associated with
response. In this case, hostility may be related to higher response in part due to its frequent
co-occurrence with positive symptoms, which tend to be associated with a better response to
pharmacological treatment [136, 137).

Younger age and no previous treatment for schizophrenia were also associated with a better
chance of achieving and maintaining remission, whereas substance abuse was associated with
a lower chance of clinical remission, especially in North Europe. Our findings are consistent
with systematic reviews and meta-analyses, which found that a shorter duration of untreated
psychosis is associated with better symptomatic and functional outcomes in high-income and
low/middle-income countries [138, 139]. Although it has been reported that comorbid
substance misuse is highly prevalent in schizophrenia and associated with poorer clinical
outcomes [140], most of the evidence is based on studies in Western countries; the prevalence
and impact of substance use disorders among people with schizophrenia in less developed
countries has not been well studied. The frequency of alcohol or substance abuse was low in
the overall W-SOHO population at baseline compared with other samples [141], and its role as
an independent predictor of remission varied across regions. Further work on substance abuse
as a factor influencing outcome of schizophrenia across a wide range of countries is needed.

Social functioning variables were very important prognostic factors for response and remission
in all regions. Patients with a spouse/partner, in paid employment, and who were socially
active at baseline were more likely to achieve clinical and functional remission, supporting
previous findings that better baseline social functioning is associated with recovery (when
defined as achieving symptomatic plus functional remission) [142]. The direction of causality,
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however, may not be clear. For example, although working appears to help people recover
from schizophrenia [143], the converse may also be true; i.e. patients who maintain work are
those who have a good prognosis. In the W-SOHO population at baseline, the frequency of
paid employment was low (19%), ranging from 16% in East Asia to 23% in North Europe. This is
similar to the employment rates reported for people with schizophrenia in Western countries
[144], which vary both between and within countries. However, fully dissecting the role of
social functioning on outcomes in schizophrenia is complicated because clinical changes can
impact on social functioning [143]. There are also high rates of stigma and discrimination
against people with schizophrenia across countries [145], which can impact on their social
functioning [146]. The effect of current functioning could convey the effect of premorbid
functioning. Premorbid functioning is one of the most important predictors of the course of
schizophrenia [147]. As we did not measure premorbid functioning, we cannot separate its
effects from the effect of current social functioning [105]. Consistent with the literature, being
female and having no previous treatment for schizophrenia were also associated with a
greater likelihood of response [133, 134, 148].
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10 LIMITATIONS

The W-SOHO study is the largest prospective observational study on the outcome of
schizophrenia in the outpatient setting. However, there are several limitations that must be
considered when discussing the results. First, although the 37 countries participating in the W-
SOHO study belong to 6 regions of the world with different economic and cultural
characteristics, the countries are not necessarily representative of these regions and some
regions, such as East Asia, had a relatively small number of patients. In addition, the centres or
investigators participating in the study in each country may not be representative of the whole
country. Second, although socio-demographic and clinical characteristics were assessed in
participating patients and were taken into account in the analyses, we cannot rule out that
different types of patients were enrolled in different countries, that there were other
confounding variables not recorded in the study, and that service contexts and residual
confounding may be influencing the results. Third, we did not collect detailed information on
the cultural environment of the patients, which could have influenced outcomes, and limits
exploration of the reasons for the regional differences. Fourth, data was collected at 6-month
intervals and limited information was gathered between assessment visits. Fifth, data was only
collected over 3 years and, therefore, is unlikely to represent the full course of schizophrenia:
some patients may have experienced remission at a later time. Sixth, given the limitations of
the ascertainment tools, our methods do not allow us to separate the effects of regional
clinical practices (and therefore their ratings on the CGI-SCH) of the participating psychiatrists
from the predictors of outcome analysed. Seventh, inter-rater reliability was not assessed
given the large number of participating investigators. However, measures were chosen based
on clarity and ease of use. Eighth, patients included in the analyses were those requiring a
treatment change in routine clinical practice, which allowed us to study treatment outcomes
but are obviously not representative of the overall patient population. Ninth, attrition was
highest in the regions with highest remission rates, which could explain some of the findings if
attrition were higher in more severe patients. Tenth, our definition of clinical remission
required a low level of symptoms for at least 6 months, consistent with the definition
proposed by Andreasen [149]. However, our definition of remission was based on the CGI-SCH,
which is a valid but less specific measure of clinical severity than other scales such as PANSS.
Previous analyses have shown a good agreement between this and Andreasen’s definition
[150].

Finally, the W-SOHO studies were originally designed to assess the comparative costs and
outcomes associated with treatment. The present results emerged only from secondary
analyses formulated to test regional differences in response and course.
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CONCLUSIONS

The main conclusions of this dissertation are presented for each of the proposed hypothesis:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Patients with schizophrenia who start a new antipsychotic medication for the
treatment of an episode of schizophrenia experience a higher response rate in
developing than in economically developed countries.

Response rate to antipsychotic treatment in patients with schizophrenia is higher in
females than in males.

Response rate to antipsychotic treatment in patients with schizophrenia with a
younger age of onset is higher compared to patients with a later onset.

Patients with a good social functioning at baseline experience higher response rates to
antipsychotic treatment.

Response rate to antipsychotic treatment decreases with longer duration of disease in
schizophrenia.

Patients with schizophrenia who start a new antipsychotic medication for the
treatment of an episode of schizophrenia experience a higher clinical and functioning
remission rate in developing than in economically developed countries.

Clinical and functioning remission rate to antipsychotic treatment in patients with
schizophrenia is higher in females than in males.

Clinical and functioning remission rate in patients with schizophrenia with a younger
age of onset is higher compared to patients with a later age of onset.

Patients with a good social functioning at baseline experience higher clinical and
functioning remission rates to antipsychotic treatment.

10) Clinical and functioning remission rate to antipsychotic treatment decreases with

longer duration of disease in schizophrenia.
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Appendix 1. Summary of data from studies on

alphabetically by first author)

international differences in course of schizophrenia (presented

Author Country Duration Methodology/ Functioning Mortality/ Hospitalization/ Course
(years) sample type Suicide (%) outcome
Single/ Working Housing status
married
Abdel-Baki et Canada 10-16 Retrospective, 78.8% single 20.1% on Living with family: ~ 12% mortality * 26.8% never * 26.8% never rehospitalized
al., 2011 [10] 142 first-episode on admission;  admission; 71.6% at including 7% been * 15% able to function without
patients 79.5% at 25.6% at study  admission; suicide hospitalized at medical help
study end end 30.8% at study study end * 25% not taking
end * 8.5% antipsychotics
hospitalized at
study end
Alem et al., Ethiopia 6 Prospective, 321 - - 2.5% homeless - - Onset:
2009 [90] schizophrenia * 67.2% acute
patients, mainly * 32.8% insidious
antipsychotic Course:
naive ¢ continuous 30.8%
¢ episodic/intermittent in 64—
70%
* nearly continuous, complete
remission 5.7%.
* no relapse 22%
Bebbington et  European - 1208 chronic Single: In Living alone: Suicide or self- Overall Course overall:
al., 2005 [109]  countries: schizophrenia France 71.5%; employment: France 35.8%; harm attempt: functioning quite ¢ Episodic with residual
France patients, baseline ~ Germany France 12.9%;  Germany 33.2%; France 36.1%; good symptoms 41.5%
Germany data 54.2%; Germany UK 36.1% Germany ¢ Episodic with no residual
UK UK 67.2% 30.3%; 34.8%; UK symptoms 19.5%
UK 11.5% 48.6% * Continuous 25.2%

* Single episode in partial
remission 3.7%
* Single episode in full

97



remission 3.8%

¢ Other or unspecified pattern

4.4%

¢ Admitted to a psychiatric
ward 94.5%

France:
Episodic with residual
symptoms 43.3%
Episodic with no residual
symptoms 10.8%
Continuous 37.5%
Single episode in partial
remission 2.1%
Single episode in full
remission 0.7%

Other or unspecified pattern

5.6%
Admitted to a psychiatric
ward 98.6%

Germany:

¢ Episodic with residual
symptoms 51%

¢ Episodic with no residual
symptoms 24.9%

* Continuous 39.4%

* Single episode in partial
remission 4.6%

¢ Single episode in full
remission 9.9%

® Other or unspecified
pattern8.9%

¢ Admitted to a psychiatric
ward 94.0%

UK:

* Episodic with residual
symptoms 20.2%

* Episodic with no residual
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symptoms 16.6%

¢ Continuous 39.4%

* Single episode in partial
remission 4.6%

¢ Single episode in full
remission 9.9%

* Other or unspecified pattern
8.9%

¢ Admitted to a psychiatric
ward 94.0%

Bertelsen et Denmark 5 Prospective, - - - - Both groups at 5 years:
al., 2009 [98] comparison of 2 * recovery 18%
years of intensive ¢ institutionalization 13%
intervention vs. Course in the 2 years before
standard the 5-year follow up:
treatment in 265 ¢ apsychoticin 37%
first-episode * episodicin 17%
patients e continuous in 46%
Di Michele & Italy 3 Prospective, 40 58% in good - 25% in good Relapse:
Bolino, 2004 stable, outcome outcome group; * 25% in the good outcome
[102] antipsychotic- group; 10% in 45% in group
treated intermediate intermediate * 45% in the intermediate
outpatients outcome outcome group; outcome group
group; 0% in 87% in poor * 87% in the poor outcome
poor outcome outcome group group
group
Douki et al., Tunisia - Prevalence study 16.5% 10% in regular - - A chronic course without
2007 [97] of 266 patients married employment remission was not unusual
admitted to
hospital
Harrow et al., USA 15 Prospective, 64 - - - Most patients did ¢ 41% experienced >1 periods
2005 [106] first-episode not exhibit severe of recovery

schizophrenia
patients

social isolation

* >50% did not have a chronic,
continuous course of illness,
instead had episodic disease;
among the more vulnerable
and less resilient patients,
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episodes were more
frequent and severe, with

slower recovery

Harrow & USA 15 Prospective, 64 - - - - A significantly
Jobe, 2007 first-episode larger % of
[19] schizophrenia schizophrenia
patients patients not on
antipsychotics
showed periods
of recovery and
better global
functioning
compared with
patients receiving
medication
Hickling et al.,  Jamaica 1 Prospective, 317 - 43% employed - 0% suicide Self-reported use Relapse 13%
2001 [95] first-contact 57% of medication Drop out 4%
patients; unemployed 67%; of which
(62% outpatients, 45% received
38% inpatients) monthly
intramuscular
depot medication
Kaleda, 2009 Russia 15 Prospective, 278 25.2% 14.4% unable - - Outcome was: Course:
[96] male first-episode  married to work "good" in 18.7%; * single episode in 17.9%
patients with “relatively good" * regressive in 23.2%
endogenous in 33.8%; e progressive in 25.1%
episodic psychosis "relatively poor" o chronicin 4.6%
(76.2% confirmed in 30.2%;
schizophrenia) "poor" in 17.2%
Kebede et al., Ethiopia - Cross-sectional 53% never 54.7% 7% homeless - - 48.6% acute onset
2003 [88] survey, 321 married employed Course:
schizophrenia ® 67.2% continuous
cases in a rural * 10% episodic
community * 10% unknown
Kebede et al., Ethiopia 2.5 Cross-sectional - - - - Functioning
2005 [89] survey of 63 reduced

incident and 208
prevalent cases of

compared with
general
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schizophrenia,
mostly
antipsychotic
naive

population and
with
schizophrenia
patients from

developed
countries.
Kua et al., Singapore 20 Prospective, 402 32.4% working Suicide rate: 28.3% good * 44.9% being treated as
2003 [104] first-episode full time; 8.46 per 1000 outcome (patient outpatients
patients 53.2% not patients per not receiving * 6.9% being treated as
working; yearinyears 1-  treatment, well inpatients
14.4% working 10; and working); ¢ 48.2% not on treatment
part time 6.47 per 1000 37.0% fair
patients per outcome (patient
year in years not receiving
10-15; treatment and
4.85 per 1000 not working, or
patients per receiving
year in years outpatient
15-20 treatment and
working);
34.7% poor
outcome (patient
receiving
treatment and
not working, or
receiving
inpatient
treatment)
Kurihara etal., Comparison 5 Prospective, 51 - - Cumulative length  No significant difference in
2000 [107] of Bali and first-episode of hospital stay symptoms, social adjustment or
Tokyo patients in Bali; shorter in Bali re-admission rates

40 first-episode
patients in Tokyo

(p<0.01): Bali
mean 76.4 days;

Tokyo 358.2 days

% receiving
antipsychotics
lower in Bali
(p<0.01): Bali
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25.5%; Tokyo

87.5%
Kurihara etal.,, Bali 5 Retrospective - - - 33.3% self-
2002 [84] review of 51 supportive;
schizophrenia 19.6% semi-self-
patients who did supportive;
not maintain 27.5% socially
contact with the adjusted to family
mental health or community;
services; 22 19.6%
received maladjusted;
antipsychotics, 29 0% hospitalized
did not
Kurihara etal.,, Bali 11 Prospective, 46 63% (minus 1 37.0% full- 100% lived with No patients 23.9% remission
2005 [85] first-episode divorced, 1 time; 21.7% family hospitalized at 11 19.6% partial remission
patients widowed) part-time; years, but 60.9%
41.3% did not re-hospitalized
work during study
Functioning:
39.1% self-
supportive;
13.0% semi-self-
supportive;
15.2% socially
adjusted to family
or community;
32.6%
maladjusted.
17.4% on
medication at 11
years
Liszen et al., Netherlands 5 Prospective, 76 - About 50% 34% lived mainly - * 52% had one or more
2001 [103] first-episode were in paid with their psychotic relapses
patients employment parents; * 25% developed chronic

(unskilled or
semi-skilled)
for at least

40% lived alone;
12% lived with a
partner;

positive symptoms

* 23% did not have another

psychotic episode
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some time 7% were
chronically
hospitalized
Mojtabai et India 2,15 Prospective, 209 - - - Mortality at 15 92% of patients with a poor 2-
al., 2001 [91] first-episode years: 47% in year outcome (continuous
patients; poor 2-year psychotic illness with no
comparison of 2- outcome group; remission and symptoms
year outcome and 11% in other 2- present most of the time) had a
15-year outcome year outcome poor long-term course at 15
groups years
Rabinowitz et Israel 10 Cohort study, - - - - - * 5.41% deteriorated
al., 2007 [101] 5990 first- * 12.75% improved
admission ¢ 81.8% initial improvement
patients followed by relative stability
(including 6.42% who spent
no time in hospital after the
initial admission)
Ranetal,, China 2 Prevalence At baseline, - - At baseline, Clinical status in never-treated
2001 [86] sample, 510 never-treated never-treated patients:
schizophrenia patients: patients, * 10.5% complete remission
patients; 30.6% 32.1% full- impairment of * 11.6% partial remission
never-treated time work; social functioning * 71.6% marked symptoms
patients 45.5% part- was: most serious ¢ 6.3% deteriorated
time farm- or in 53.5%; serious
housework; in 14.7%;
22.4% no moderate in
work. 10.9%; mild in
At 2 years: 20.9%
77.6% of
never-treated
patients were
able to work
Ran et al,, China - Prevalence 21.2% single; 43.1% full- - * 24.5% complete remission
2003 [87] sample, 510 64.1% time farm- or * 13.4% partial remission
schizophrenia married; 7.8%  housework; * 53.7% marked symptoms
patients widowed; 38.1% part- o 8.4% deteriorated
6.9% divorced  time farm- or

housework;
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18.8% not
working

Robinson et USA 5 118 first-episode - 25.5% of those ® 47.2% achieved symptom
al., 2004 [43] patients (70% with symptom remission
schizophrenia, remission had * 13.7% full recovery criteria
30% adequate social for >2 years
schizoaffective functioning for 22
disorder) years
Répcke and Germany 15 Retrospective, 39 20% regular Global social Course:
Eggers, 2005 first-episode occupation; functioning: * good (remission) in 8%
[100] adolescent-onset 36% working slightly impaired * moderate (partial remission)
patients in a sheltered in 21%; in 56%
institution or a moderately ¢ poor (chronic iliness, severe
rehabilitation impaired in 28%; residual symptoms) in 36%.
programme; severely impaired
31% without in 51%.
any structured
occupational
or educational
activity
Sanetal.,, Spain - Cross-sectional 15.7% in paid - * 44.8% complete remission
2007 [105] study of 1010 employment (but only 10.2% showed
schizophrenia adequate social and/or
patients vocational functioning)

34.4% partial remission
20.8% not in remission

Simonsen et
al., 2007 [99]

Denmarkand 1
Norway

Prospective, 301
first-episode
psychosis (27.9%
schizophrenia,
21.6%
schizophreniform
disorder)

66% in remission
11% in relapse
23% continuously psychotic

Srinivasan et
al., 2001 [92]

India 1

Prospective, 72
never-treated
patients receiving
treatment for the
first time

51% had no
impairment in
occupational
functioning at
1 year

35% had no
impairment in
social functioning
at 1 year

‘Best remission’ in 29%
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Srivastava et India 10
al., 2009 [94]

Retrospective
review of 122
schizophrenia
patients who
completed 10
years of
treatment after
first
hospitalization

40% employed

72.9% living -
independently

* 30.5% improved (reported as
recovery)
* 20% no improvement

Thara, 2004 India 20 Prospective and >75% of men - 17% mortality - Course:
[93] retrospective (50% of which * Complete remission 8.2%
study of 90 first- was due to * Relapses with complete
onset patients suicide) remission in between 39.3%
* Relapses with partial
remission in between 44.3%
¢ Continuous illness 8.2%
Wiersma et European 15 Cohort study of - 62% lived with - Course of social 61% acute onset
al., 2000 [108]  countries: 349 first-episode family or friends; disability:
Bulgaria schizophrenia 25% lived alone; No disability was Course:
Germany patients 8% lived in 13% at baseline, * prominent all the time 19%
Ireland sheltered 19% at 1 year, ¢ deteriorating 29%
Netherlands accommodation; 21% at 2 years, * late improvement 10%
Czech 6% ina and 14% at 15 * early improvement 36%
Republic psychiatric years. * never prominent 7%
UK hospital. Severe disability

was 41% at
baseline, 31% at 1
year, 34% at 2
years, and 25% at
15 years
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Appendix 2. Summary of published papers from the SOHO study

Authors Journal and Year

Title

Brief Description

Main results

Haro JM, Edgell ET, Jones PB,
Alonso J, Gavart S, Gregor KJ,
Wright P, Knapp M.

Acta Psychiatr Scand.
2003;107(3):222-32.

The European Schizophrenia
Outpatient Health Outcomes
(SOHO) study: rationale,
methods and recruitment.

Detailed explanation of the study
design.

More than 10,000 schizophrenic
patients initiating a new treatment
were recruited from ten European
countries.

Haro JM, Edgell ET, Novick D,
Alonso J, Kennedy L, Jones
PB, Ratcliffe M, Breier A.

Acta Psychiatr Scand.
2005;111(3):220-31.

Effectiveness of antipsychotic
treatment for schizophrenia.

Analysis of the 6-month antipsychotic
treatment response.

At 6 months more than 50% of the
patients responded. Olanzapine and
clozapine showed the best response
rates.

Lambert M, Haro JM, Novick
D, Edgell ET, Kennedy L,
Ratcliffe M, Naber D.

Acta Psychiatr Scand.
2005;111(3):232-43.

Olanzapine vs. other
antipsychotics in actual out-
patient settings: six months
tolerability results.

Analysis of the 6-month antipsychotic
tolerability results.

Risperidone and typical antipsychotics
showed a higher frequency of EPS.
Patients treated with olanzapine and
clozapine had higher weight increases.

Gasquet |, Haro JM, Novick
D, Edgell ET, Kennedy L,
Lepine JP.

Int Clin Psychopharmacol.
2005;20(4):199-205.

Pharmacological treatment
and other predictors of
treatment outcomes in
previously untreated patients
with schizophrenia.

Analysis of the 6-month outcomes of
the previously untreated patients.

More than 900 previously untreated
patients were analysed. Olanzapine
showed a better response than
risperidone. However, patients taking
olanzapine gained more weight than
patients taking risperidone.

Novick D, Bousono M, Suarez
D, Olivares JM, Montejo AL,  Neuropsychopharmacol Biol
Haro JM, Edgell ET, Ratcliffe  Psychiatry. 2005;29(6):972-
M. 82.

Prog

Use of concomitant
medication with
antipsychotic treatment in
outpatients with
schizophrenia.

Analysis of the 6-month use of
concomitant medication.

Olanzapine, clozapine and quetiapine
were associated with less use of
anticholinergics and olanzapine, depot
typicals and amisulpride were
associated with less use of anxiolytics.

Usall J, Suarez D, Haro JM. Psychiatry Res. 2007

3;153(3):225-231.

Gender differences in
response to antipsychotic
treatment in outpatients with
schizophrenia.

Analysis of the 6-month gender
differences regarding treatment
effectiveness.

Women had better outcomes, but the
differences were not homogenous for
all the antipsychotics. The highest
gender differences were found in
typical antipsychotics and clozapine.
No differences were found for
risperidone.
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Haro JM, Kontodimas S,
Negrin MA, Ratcliffe M,
Suarez D, Windmeijer F.

Appl Health Econ Health
Policy. 2006;5(1):11-25.

Methodological aspects in

the assessment of treatment

effects in observational
health outcomes studies.

Review of methodological approaches
to address selection and observer bias
in effectiveness observational studies
by using SOHO data.

Comparing the CGl scores rated by
psychiatrists and the EQ-5D utilities
scores rated by the patients there was
no evidence of observer bias in favour
of olanzapine

Novick D, Haro JM, Suarez D,
Lambert M, Lépine JP, Naber
D.

Psychopharmacology (Berl).
2007;191(4):1015-22.

Symptomatic remission in

previously untreated patients

with schizophrenia.

Analysis of the 2-year remission
outcomes of the previously untreated
patients.

70% of patients achieved remission.
Type of medication, symptom severity
and previous functioning were
predictors of remission.

Haro JM, Novick D, Suarez D,
Alonso J, Lépine JP, Ratcliffe
M.

J Clin Psychopharmacol.
2006;26(6):571-8.

Remission and relapse in the

outpatient care of
schizophrenia.

Analysis of the 3-year remission and
relapse outcomes.

During the 3 years 65% of the patients
remitted and 25% relapsed.
Olanzapine showed better results
than risperidone, quetiapine and
typicals for both outcomes.

Haro JM, Suarez D, Novick D,
Brown J, Usall J, Naber D.

Eur Neuropsychopharmacol.
2007;17(4):235-44.

Three-year antipsychotic

effectiveness in the
outpatient care of

schizophrenia: observational

versus randomized studies

results.

Analysis of the 3-year antipsychotic
treatment discontinuation in the
SOHO study and comparison to the
CATIE study.

Rates of antipsychotic treatment
maintenance were higher than the
CATIE rates. However, in both studies
olanzapine and clozapine (*) showed
the highest rates of medication
maintenance.

Suarez D, Haro JM, Novick D,
Ochoa S.

J Clin Epidemiol.
2008:61:525-30.

Marginal structural models
might overcome confounding

when analysing multiple

treatment effects in
observational studies.

Re-analysis of the 3-year remission
results by using a novel
methodological approach.

Olanzapine and clozapine showed
similar results in terms of remission.

SOHO: Schizophrenia Outpatient Health Outcomes; CATIE: Clinical Antipsychotic Trials of Intervention Effectiveness; EPS: ExtraPyramidal Symptoms; CGI: Clinical Global Impression; EQ-5D:
Euro Quality of life 5 Dimensions.(*) Clozapine was not included in Phase | of CATIE study. However, it was included in Phase II.
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