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SUMMARY
Introduction: Illnesses which develop in a complex way are best described in stages, and those stages will describe not only a
particular point in the course of the disease but also the appropriate treatment for that stage. This approach has, over the years,
proved to be very appropriate for planning the treatment of various cancers. It is suggested that in the same way, it can be very
important in planning the treatment of a complex illness such as schizophrenia. We aim to describe the staging model of
schizophrenia, show the neuroimaging and clinical evidence for it, and discuss its implications for treatment.
Method: We propose that the development of schizophrenia can be described in at least three stages; the prodrome, the
firstepisode, and the chronic phase. In order to describe these stages, we will use data derived wherever possible from literature
published in Europe, and we will compare this with data produced from other continents of the world, notably Australia. This is done
by reference to and examination of the original published literature, in order that this evidence may be tested against criteria for
evidence of a staging model which we propose.
Results: There is much data, from clinical studies which show that schizophrenia develops over time and that its presentation
can be described in at least three stages in the development of a schizophrenic illness; the prodrome, the first episode, and the long
term chronic phase. It is also true that there is a pre-morbid phase before the prodrome, where it is possible to identify delays in
such signs of early neurodevelopment as early paediatric milestones which may suggest an increased risk of schizophrenia in the
future. This is mirrored in descriptions of the MRI findings, with loss of gray matter beginning in the prodrome, as well as in changes
in cognition which develop as the illness develops over time.
Discussion: It follows from this model that treatment is different in all these three stages, and that the expected outcome of
treatment will be different in each of the various stages of the illness. In all the phases of the illness, evidence based psychological
interventions, including psycho-education, cognitive therapy, family interventions, and other interventions to prevent relapse work
together with medication in order to optimise treatment.
Conclusion: Consequently, any attempt to optimise treatment in schizophrenia must take into account the different stages of the
illness, and target outcomes must be appropriate for these stages. The treatments, both pharmacological and psychological must be
appropriate to the stage of the disease. The application of treatment protocols which are inappropriate to the stage of the disease
may lead to sub-optimal outcomes, and even to iatrogenic harm.

Key words: staging – psychiatry – schizophrenia – neuroimaging - early intervention in psychosis

* * * * *
INTRODUCTION
Illnesses which develop in a complex way are best
described in stages, and those stages will describe not
only a particular point in the course of the disease but
also the appropriate treatment for that stage. This
approach has, over the years, proved to be very
appropriate for planning the treatment of various
cancers . It is suggested that in the same way, it can be
very important in planning the treatment of a complex
illness such as schizophrenia. We will first illustrate the
above statement by reference to the use of a staging
process with regards to cancers, the conventional way in
which such a process is used.
The extent or age of cancer at the time of diagnosis
is a key factor that defines prognosis. It is the most
powerful predictor of survival, hence treatments are
often planned accordingly, based on the experience and
outcomes of groups of prior patients with similar stage.

In addition, accurate staging is necessary to evaluate the
results of treatments and clinical trials, to facilitate the
exchange and comparison of information among
treatment centres, and to serve as a basis for clinical and
translational cancer research. Staging systems exist for
most cancer types, and whilst there are competing
staging systems, the most universally-accepted and
clinically useful staging system is the tumour node
metastasis (TNM) system, which classifies cancers by
the size and extent of the primary tumour (T),
involvement of regional lymph node (N), and the
presence or absence of distant metastases (M),
supplemented in recent years by carefully selected nonanatomic prognostic factors. This system is maintained
collaboratively by the American Joint Committee on
Cancer (AJCC) and the International Union for Cancer
Control (UICC), and is periodically modified in
response to newly acquired clinical data and improved
understanding of cancer biology and factors affecting
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prognosis. The agreement of classification of cancer
cases at national and international levels provides a
method of clearly conveying clinical experience without
ambiguity (AJCC).
Hence, in order to develop an analogous model in a
mental illness such as schizophrenia, it is necessary to
demonstrate that there are well defined clinical
presentations associated with each individual stage, and
that these stages are mirrored by anatomical or
pathological changes which can be observed in the brain
which can be related to the changes in the clinical
picture. The development of MRI techniques has
enabled us to observe such anatomical, pathological
changes in the brain, which also reflect changes in brain
plasticity and are mirrored by changes in brain
functioning, reflected by changes in cognition which
can be observed and tested.

these by using italics and inverted comas, as well as
fully referencing the quotes. These words, carefully
weighed and chosen by the original authors, constitute
the evidence itself, which provides the arguments for
considering a staging model of schizophrenia, and they
may or may not have been used by the authors for this
purpose, indeed ,often they are used in order to describe
precisely what the authors have observed, and in such a
case we need to evaluate whether this evidence points to
the appropriateness of a staging system. Therefore we
feel it is not appropriate to change the words of those
whom we quote, when carrying out a review such as
this, because it is not really possible to express in better
words what has been said by others ,who we gratefully
acknowledge, our task being to bring these concepts
together in one place and to assess whether the data
presented and the arguments made actually fit together
in order to support and demonstrate the concept of
staging in schizophrenia.

METHOD
We therefore propose the following tests in order to
assess whether the idea of a clinical staging model of
schizophrenia is appropriate;
1. Can we demonstrate that there are well defined
clinical presentations associated with each individual
stage?
2. Are these stages are mirrored by anatomical or
pathological changes which can be observed in the
brain which can be related to the changes in the
clinical picture?
3. Does the application of a staging system actually
help in assessing the patient and deciding
appropriate treatment, as well as planning research
into the treatment of the illness?
The concept of staging in schizophrenia developed
as a result of Professor Patrick McGorry’s work in
Melbourne, Australia, and is supported by the work of
Professor Christos Pantelis, also from Melbourne. While
McGorry described clinical stages in the illness
(McGorry et al. 2006), Pantelis demonstrated analogous
stages in neuro-anatomy in the brain by MRI studies,
and in these same studies demonstrated changes in gray
matter which mirror changes in the plasticity of the
brain (Pantelis et al. 2003). It is the concordance
between these clinical and neuroimaging findings which
make a staging model of schizophrenia so appropriate.
We propose that the development of schizophrenia
can be described in at least three stages; the prodrome,
the first episode, and the chronic phase. In order to
describe these stages, rather than the Anglo-Australian
data, we will use data derived wherever possible from
literature published in Europe, and we will compare this
with data produced from other continents of the world,
notably Australia . Thus we can argue that a staging
model for schizophrenia is appropriate for use in
European Psychiatry.
As part of our method in this presentation we choose
to use original quotes from other authors. We mark
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RESULTS
There is much data, from clinical studies which
show that schizophrenia develops over time and that its
presentation can be described in at least three stages in
the development of a schizophrenic illness; the
prodrome, the first episode, and the long term chronic
phase (Singh et al. 2005). It is also true that there is a
pre-morbid phase before the prodrome, where it is
possible to identify delays in such signs of early
neurodevelopment as early paediatric milestones which
may suggest an increased risk of schizophrenia in the
future (Jones et al. 1994, Cannon et al. 2003). Hence it
appears that there may be a neurodevelopmental
process, already raising the risk for psychosis in the
premorbid phase, which then develops, in the late
teen/early twenties years ,into the prodromal phase.
This development into the prodromal phase of the
illness is mirrored in descriptions of the MRI findings,
with loss of gray matter beginning in the prodrome, as
well as in changes in cognition which develop as the
illness develops over time (Pantelis et al. 2003)
(Meisenzahl et al. 2008). This loss of gray matter in the
Prodrome was described for the first time in 2003 by
Pantelis et al. (Pantelis et al. 2003), who showed for the
first time that such loss of gray matter began in the
prodromal period. He reported ‘In the cross-sectional
comparison, compared with people who did not develop
psychosis, those who did develop the disorder had less
grey matter in the right medial temporal, lateral
temporal, and inferior frontal cortex, and in the
cingulate cortex bilaterally (Pantelis et al. 2003). In the
longitudinal comparison, when re-scanned, individuals
who had developed psychosis showed a reduction in
grey matter in the left parahippocampal, fusiform,
orbitofrontal and cerebellar cortices, and the cingulate
gyri (Pantelis et al. 2003). In those who had not become
psychotic, longitudinal changes were restricted to the
cerebellum (Pantelis et al. 2003). Some of the grey-
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matter abnormalities associated with psychotic
disorders predate the onset of frank symptoms, whereas
others appear in association with their first expression’
(Pantelis et al. 2003). It is worth commenting that as
well as Australian colleagues, some of the authors of
this study were British, including Philip McGuire and
Ed Bullmore.
This finding was commented on by others, in
particular, by Singh in his clinical study of the
development of prodromal psychosis (Singh et al.
2005). Singh commented ‘It appears that in a proportion
of cases, particularly with schizophrenia, antipsychotics are initiated during the prodromal stage,
prior to the emergence of frank psychotic symptoms. A
recent report that specific brain changes accompany
prodromal decline and predate the emergence of frank
psychosis, if replicated, will provide compelling
justification for intervening in the prodromal phase’
(Singh et al. 2005).
Of relevance to this discussion is also the comment
by Marshall (Marshall et al. 2005) in his discussion of
the evidence that a long duration of untreated psychosis
led to poorer outcomes in schizophrenia. “In long vs.
short DUP group comparisons, there was no obvious
relationship between the effect size and the cut off point
chosen to define the long and short DUP groups. These
observations are compatible with a recently advanced
hypothesis that the long – term harm caused by
psychosis occurs principally in the first few months or
even weeks after onset”… (Marshall et al. 2005).
When Pantelis continued to investigate the changes
which occur in the prodromal phase of psychosis, he
described the following process, which were the
conclusions he reached by correlating neurocognitive
tests with fMRI of patients with different phases of
psychotic illness from the earliest prodromal , through
first episode psychosis, to chronic schizophrenia. Based
on these findings, he reported,
‘Evidence is emerging to suggest that dynamic brain
changes occur during the earliest stages of a psychotic
illness , including around the time of transition to
illness…’ (Pantelis et al. 2003).
‘Our initial longitudinal MRI findings in a group of
individuals at ultra-high risk for developing a psychotic
illness identified progressive neuroanatomical changes
in those who went on to develop an illness, compared to
the group who did not. (Pantelis et al. 2003)’…
‘In the context of a staging model of psychosis
(McGorry et al. 2006) we have undertaken a further
series of longitudinal studies from ultra-high risk for
psychosis and first-episode psychosis [FEP] through to
chronic illness.’ (Pantelis et al. 2006)...
‘Using novel automated methods of analysis, …..we
have identified progressive regionally and temporarily
specific changes over the course of the illness.’
(Pantelis et al. 2006)…
‘Concurrently, neuropsychological evidence from
our 10-year follow up study of FEP has identified

progressive cognitive decline, specifically in attentional
set-shifting ability and paired associate learning.
Together, these changes are consistent with the
neuroanatomical changes observed on the MRI scans of
these patients.’…(Pantelis et al. 2006)
‘…The subtle but complex nature of these
neuroanatomical and neuropsychological changes
throughout the course of schizophrenia can be placed in
the context of what we know about normal and
abnormal brain maturation. (Pantelis et al. 2006)’
…’The available evidence suggests that there are
subtle regionally and temporarily specific neurobiological changes through the course of psychosis
(Pantelis et al. 2005), including:
(i) evidence for early (pre-and peri-natal) neurodevelopmental anomalies
(ii) evidence of late (post-pubertal) neurodevelopmental changes during the early stages of psychosis,
involving an acceleration of normal brain maturational
processes, associated with significant loss of grey
matter in prefrontal regions, and
(iii) evidence for progressive grey-matter loss
involving medial temporal and prefrontal regions
around the time of transition to illness (Pantelis et al.
2006),
While the pathological processes underlying such
progressive changes during ‘late neurodevelopment’
remain unclear they may reflect anomalies of synaptic
plasticity, abnormal brain maturation, the adverse
effects of stress, or other environmental factors’…
(Pantelis et al. 2006), …’the features of schizophrenia
(eg neuropsychological deficits( can be understood as a
consequence of these multiple pathological processes at
various neurodevelopmental stages, including genetic
and nongenetic etiological factors’ (Pantelis et al. 2006).
Pantelis and his team has continued to carry out further
studies which continue to validate these essential
findings. These further studies include those on
hippocampal and amygdale volumes, of the superior
temporal gyrus, and of the anterior cingulate cortex by
measurement of Brain surface contraction using
Surface-based morphometry (Velakoulis et al. 2006,
Pantelis et al. 2007, Fornito et al. 2008, Wood et al.
2008, Sun et al. 2009a, Sun et al. 2009b, Fornito et al.
2008, Takahashi et al. 2009, Takahashi et al. 2010).
These studies are interesting and revealing, but we will
not discuss them further, since, while they confirm and
extend by adding detail to the earlier findings, they only
further confirm that a staging model fits the
development of schizophrenia.
The challenge to replicate these findings has been
taken up by many groups, including Moller and
Meisenzahl (Meisenzahl et al. 2008) in Munich.
Moller (Moller 2006) has, in a conference abstract,
commented on the new developments in neurodevelopmental theory of schizophrenia.
‘The neurodevelopmental hypothesis of schizophrenia is of greatest importance in the neurobiological
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understanding of the aethopathogenesis of schizophrenia. This hypothesis focuses on insults to prenatal
brain development, which lead to brain alterations
(Moller 2006). Premorbid cognitive disturbances as
well as behavioural abnormalities are interpreted as
vulnerability markers in the context of this
neurodevelopmental theory and are seen as a
consequence of the premorbid brain alterations (Moller
2006). Given the fact that heritability alone cannot
explain schizophrenia, nongenetic factors impairing
development must also be part of a multifactorial
aetiopathogenesis of schizophrenia (Moller 2006). The
neurodevelopmental models have varied considerably
with respect to specificity and timing of hypothesized
genetic and environmental ‘hits’.’ (Moller 2006)
In recent years longitudinal brain imaging studies of
both early and adult onset populations indicate that
progressive brain changes are more dynamic than
previously thought, with gray matter volume loss
particularly striking in adolescence and appearing to be
an exaggeration of the normal developmental pattern
(Moller 2006). This supports an extended time period of
abnormal neurodevelopment in schizophrenia in
addition to earlier ‘lesions’ (Moller 2006).
In past years in addition to the neurodevelopmental
disorder a neuroprogressive brain disorder is under
discussion to explain the decline especially in the poor
outcome subgroup of schizophrenic patients’ (Moller
2006). The idea that there is a neurodevelopmental
process starting in the pre-morbid phase, after a ‘first
hit’-genetic or otherwise-, and followed by an
intensified neurodevelopmental process starting in the
late teens and early twenties after a ‘second hit’ linked
with apoptosis and the remodelling into the adult brain,
and accentuating into the first psychotic episode, while
later perhaps being replaced by a neuroprogressive
disorder in the the poor outcome subgroup of
schizophrenic patients argues very well for a staging
model for schizophrenia.
Thus, the Europeans, while accepting the gray
matter changes in the prodrome , have gone further and
described the changes which occur in the following
stages of the illness, both elegantly confirming the
changes in the prodrome and the first episode, as
described by Meisenzahl (Meisenzahl et al. 2008) – and
thus answering Singh’s challenge-, and then describing
further in her work (Meisenzahl et al. 2006) the
continuing changes in brain plasticity later in the disease
which thus describe the more chronic stage of the
schizophrenic illness, including subgroups with severe
illness.
Meisenzahl describes the prodromal changes as
follows (Meisenzahl et al. 2008);
‘Forty Untreated high-risk (HR) individuals for
psychosis and 75 healthy control subjects (HC) matched
for age, gender, handedness and educational level were
investigated by structural MRI. ’High Risk subjects
were recruited at the Early Detection and Intervention
Centre for Mental Crises (FETZ) of the Department of
214

Psychiatry and Psychotherapy, Ludwig-MaximiliansUniversity, Germany (Meisenzahl et al. 2008).
Measurements of gray matter volumes were
performed by voxel-based morphometry using SPM5.
The sample of High Risk subjects showed Gray Matter
volume reductions in frontal, lateral temporal and
medial temporal regions compared to the healthy
control group (Meisenzahl et al. 2008). These regions
are compatible with structural findings in the clinically
apparent disease of schizophrenia.’ (Meisenzahl et al.
2008).
Spencer from Edinburgh has also described, in his
work on the Edinburgh high risk study, has also
described changes in the prodrome of a psychotic
illness. His findings also validate the changes in the
prodrome of psychosis (Spencer et al. 2007).
Meisenzahl compares the findings in first episode
psychosis to those in patients with recurrent
schizophrenia as follows (Meisenzahl et al. 2008):
‘Structural alterations in schizophrenia have mainly
been regarded as the result of neurodevelopmental
processes. However, it remains unresolved whether the
pattern of morphological brain changes differs between
different stages of disease (Meisenzahl et al. 2008). We
examined structural brain changes in 93 first-episode
(FES) and 72 recurrently ill (REZ) patients with
schizophrenia (SZ) and 175 matched healthy control
subjects (HC) using cross-sectional and conjunctional
voxel-based morphometry (VBM) of whole-brain MRI
data in a three-step approach (Meisenzahl et al. 2008).
We found significant grey matter density (GMD)
reductions in first episode patients compared to healthy
controls bilaterally in the temporal and prefrontal
areas, including the anterior cingulate gyrus, as well as
in both thalami (Meisenzahl et al. 2008). Hippocampus
and amygdala were affected on the left side (P<0.05,
corrected)’ (Meisenzahl et al. 2008).
‘In recurrently ill patients this pattern was spatially
extended. The basal ganglia were exclusively reduced in
the recurrently ill group compared to controls’.
(Meisenzahl et al. 2008) ‘Common to both disease
groups were reductions in the bilateral perisylvian
regions, the opercular region, the insula, prefrontal
cortex, left inferior temporal gyrus, limbic system
including hippocampus and amygdala, and the
thalami’(Meisenzahl et al. 2008).
‘In first episode patients there were no regions
affected that were not also affected in recurrently ill
patients’(Meisenzahl et al. 2008).
‘In contrast, recurrently ill patients showed extended
alterations within the frontal and temporal regions, the
hippocampus, amygdala and exclusively in the basal
ganglia relative to the FES patients. (Meisenzahl et al.
2008). Our findings suggest a system-specific
involvement of neuronal networks in schizophrenia.
(Meisenzahl et al. 2008). Furthermore, our data suggest
that in the advanced stages of schizophrenia additional
cortical and subcortical brain areas become involved in
the disease process.’ (Meisenzahl et al. 2008)
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A further quote from Meisenzahl, from a conference
abstract, (Meisenzahl et al. 2006) describes changes
observed in patients who were seen first in the first
episode, and then six years later;
‘At baseline, patients compared to controls showed
a reduced hippocampal volume bihemispherically, a
reduced ACC volume, enlarged CSF spaces in the
temporal horns and an enlarged third ventricle
(Meisenzahl et al. 2006). Preliminary analysis of the 6
year FU data show accelerated enlargement in cortical
sulcal cerebrospinal fluid spaces bitemporally and the
temporal horns in the 6 year course of schizophrenia.’
(Meisenzahl et al. 2006), and she concludes ‘There are
ongoing changes in the brains of schizophrenic patients
during the initial years after diagnosis. (Meisenzahl et
al. 2006) Disruptions in neurodevelopment or neural
plasticity may act alone or in combination to bring
about these progressive brain deficits in schizophrenia’
(Meisenzahl et al. 2006), thus giving credence to the
suggestion by Moller of ‘a neuroprogressive brain
disorder is under discussion to explain the decline
especially in the poor outcome subgroup of
schizophrenic patients’ mentioned above (Moller 2006).
What then of clinical studies of the development of
schizophrenia? A number of studies stand out, one is the
ABC study of Hafner (Hafner et al. 1992) (Hafner et al.
2003), which describes a prodromal phase of
schizophrenia lasting up to five years, followed by a
first psychotic episode, and then the chronic phase.
Another study is the study by Singh mentioned above,
which also describes a prodromal, followed by a first
episode stage. The British ‘Northwick Park Study’
(Johnstone et al. 1992) did not emphasize the prodromal
phase, since patients were identified from the first
episode, but was key to the identification of the ‘critical
period’ (Birchwood 1998), which is the first three years
after the first episode, in which the general mental state
of patients continued to decline over the first three years
after the first episode, particularly after each relapse,
after which the state of the patient tended to plateau out.
Therefore ,these first three years were seen as critical
(i.e. a critical period) to the prognosis of the patient.
These clinical findings relate to the concept of duration
of untreated psychosis , finally demonstrated to be of
importance in prognosis by Marshall, as quoted above
(Marshall et al. 2005), and relate well to the
neuroimaging findings of continuing changes in
plasticity of the brain for several years after the first
episode, described by Meisenzahl above (Meisenzahl et
al. 2006). Hence, clinical studies in England and
Germany , as well as another clinical longitudinal study
reported in poster form from Slovenia (Blinc-Pesek et
al. 2006, Blinc-Pesek et al. 2007), all correlate well with
Neuroimaging studies from Germany and from
Scotland, in order to show that there are at least three
distinct stages in the development of schizophrenia; the
prodromal phase, the first episode phase, followed by
the ‘critical period’, and then the chronic phase.
Thankfully Shepherd has shown a long time ago that

only about 43% of patients reach the final chronic phase
(Shepherd et al. 1989). Under these circumstances, it
seems clear that the model of the development of
schizophrenia in a series of stages has been shown to be
appropriate for describing the development of the illness
‘schizophrenia’.

DISCUSSION
It follows from this model that treatment is different
in all these three stages, and that the expected outcome
of treatment will be different in each of the various
stages of the illness.
In all the phases of the illness, evidence based
psychological
interventions,
including
psychoeducation, cognitive therapy, family interventions, and
other interventions to prevent relapse work together
with medication in order to optimise treatment.
Consequently, any attempt to optimise treatment in
schizophrenia must take into account the different
stages of the illness, and target outcomes must be
appropriate for these stages. The treatments, both
pharmacological and psychological must be appropriate
to the stage of the disease. The application of treatment
protocols which are inappropriate to the stage of the
disease may lead to sub-optimal outcomes, and even to
iatrogenic harm.
The staging model of schizophrenia has indeed been
most widely used in order to encourage earlier
intervention, with more appropriate methods to the early
course of the disease . Thus, McGorry defined early
intervention in psychosis as follows; Early Intervention
in Psychosis ‘amounts to deciding if a psychotic
disorder has commenced and then offering effective
treatment at the earliest possible point and secondly
ensuring that intervention constitutes best practice for
this phase of the illness, and is not just the translation of
standard treatments developed for later stages and
more persistently ill subgroups of the disorder’ (Prof.
Patrick McGorry, quoted in IRIS Guidelines 1999).
However, given that in Europe there are many patients
who suffer from chronic schizophrenia and are still
treated in large asylum style institutions, it is worth
considering that many interventions, such as cognitive
therapy for hallucinations and delusions (Freeman et al.
1998, Kuipers et al. 1997, Garety et al. 1997, Kuipers et
al. 1998), and family interventions in psychotic illness
(Falloon et al. 1985,Leff et al. 1982) were first
developed for patients with chronic schizophrenia,
before they were applied to working with patients in the
first episode or the prodrome of the illness. Hence, it is
important to decide the expected outcomes in each stage
of the psychotic illness, and to adapt interventions
accordingly.
We now summarise the types of intervention which
could be adapted to each stage of the illness and how
interventions have been developed across Europe in
order to treat patients at each stage.
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1st Stage; The prodrome of psychotic illness.
The key biological interventions in this period must
be aimed at modulating plasticity and controlling
apoptosis, so as to prevent or reduce the risk of
transition to full illness.
A number of studies in prodromal psychosis have
been described, using Anti-psychotic medication and
or cognitive therapy to attempt to prevent psychotic
illness. (McGorry et al. 2002, Morrison et al. 2004,
McGlashan et al. 2006, Nordentoft et al. 2006). The
results are encouraging, with further large trials
ongoing prior to review and potential meta-analysis
of results to allow definitive conclusions regarding
further research and policy implications.
Some evidence is emerging from work in Slovenia
that treatment of patients in the prodrome with low
dose anti-psychotic medication and antidepressants
or anxiolytics when necessary may lead to better
psychosocial outcomes, lower hospital admission
rates, and lower medication doses for maintenance
after the patients do develop full psychosis. (Novak
et al. 2008a, Novak et al. 2008b). This evidence
needs to be studied and replicated, however it is
consonant with belief that biological change may
start during the prodrome of the illness (Marshall et
al. 2005, Singh et al. 2005), and not simply at the
beginning of the first episode. This evidence
suggests that treatment in the prodromal phase may
improve outcomes.
While present studies argue for the need of treatment
in the prodrome in order to control the process of
apoptosis and damage from oxidative stress, the fact
that there are many side effects linked with present
antipsychotic therapy argue for an optimisation of
treatment approaches to the prodrome of psychotic
illness by the search for new agents to control
apoptosis (Berger et al. 2007).
Early Detection, with reducing Duration of
Untreated Psychosis, is believed to improve
outcome.
Therefore, in the prodrome of the psychotic illness,
the aim of treatment is the prevention of the illness to
the fully psychotic, first episode stage, and this is the
outcome which is desired. Working with these patients
is still in the experimental stage, although there are now
a number of clinics working with patients in this stage,
such as PACE in Melbourne, OASIS in London, and the
FETZ network in Germany. Recently, a European study
has reported on transition rates to psychosis (Ruhrmann
et al. 2010), and, while there have been several trials
reported of treatments including antipsychotic
medication (McGlashan et al. 2006, Ruhrmann et al.
2007), cognitive therapy (Bechdolf et al. 2007,
Morrison et al. 2004) or both, (McGorry et al. 2002), as
well as assertive working (Nordentoft et al. 2006)
recently an Austrian study has reported on the use of
omega fatty acids for preventing transition to psychosis
(Amminger et al. 2010).
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The aim in these studies is to achieve
neuroprotection in emerging psychosis, in effect by
finding compounds which will modulate apoptosis
without too many side effects, since anti-psychotics do
have important side effects, including metabolic
syndrome (Berger et al. 2007).
In both prodromal and first episode projects,
outreach work to identify and treat cases early is key to
success in preventing symptom development and the
TIPS project in Norway (Joa et al. 2008) is a classical
example of what can be done in this regard. (Larsen et
al. 2007, Larsen et al. 2008).
Stage 2; The first psychotic episode, and the three
year critical period subsequent to this.
In order to optimise outcomes in first episodes of
psychosis, all the psychosocial interventions listed
above will need to be provided; these include Family
Interventions, CBT, Compliance therapy, Relapse
Prevention, and Psychoeducation (Agius et al.
2007). The aim is to enable patients to control their
own illness.
The maintenance of Cognition is a key measure of
outcome. Repeated measures of Cognition, perhaps
using computer based neurocognitive tests, will be
needed to monitor treatment.
Medication needs to be optimised in order to treat
acute symptoms, improve cognition, and avoid side
effects where possible.
Post-psychotic depression needs to be dealt with.
Psycho-education must include advice to refrain
from use of illicit drugs.
All the psychosocial interventions listed above ,as
well as all the social interventions to enable the
patient to return to work and education, and to offer
support with finance and housing will require an
effective assertive form of care-coordination.
Therefore, in the first episode of psychosis , the aim
of treatment is the full remission of symptoms ,and then
the prevention of relapse during the critical period. The
desired practical outcome is return to full functioning,
including return to work and education, and this is
achieved by a combination of atypical antipsychotics,
psychoeducation, prevention of relapse by the
identification and treatment of early warning signs,
social interventions, cognitive therapy, and working
with families. Our own work (Agius et al. 2007) and
that of others in Denmark (Petersen et al. 2005,
Rosenbaum et al. 2005), Sweden (Cullberg et al. 2002),
England (Craig et al. 2004,Garety et al. 2006), and
Russia (Zaytseva et al. 2008) shows that this can be
achieved. All these studies taken together show that
application of all these methods together by
appropriately organised teams give better results than
treatment as usual to patients recovering from a first
psychotic episode.
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Stage 3. Patients who suffer chronic schizophrenic
Illness.
Optimisation of Medication, including the
appropriate use of clozapine is extremely important
at this phase. There is a need to optimise medication
approaches by the development of new medications
and combinations of medications which will
enhance cognition, and will have effective antipsychotic and relapse prevention properties..
Prevention of relapse is essential to optimisation of
outcomes. This could be done by the large scale use
of card-sort techniques to help patients (Agius et al.
2006) and families identify early warning signs of
relapse, but then telemedicine techniques (Spaniel et
al. 2008) using a mobile phone system could be
considered in order to rapidly intervene with
medication and advice to prevent relapse.
All the psychosocial interventions listed above,
including CBT, Family Interventions, and
psychoeducation as well as all the social
interventions to enable the patient to return to work
and education, and to offer support with finance and
housing will require an effective assertive form of
care-coordination.
Some patients do follow a chronic course, and here,
in the final stage of the illness, the expected outcomes
must be more modest, but they should include symptom
control, inclusion in society to the degree which is most
possible, appropriate accommodation and general
functioning to the patient’s full potential, as well as
ensuring patient safety and the safety of others. This too
is achievable, by the use of such medications as
clozapine, depot medication to improve compliance,
proper accommodation, cognitive therapy, to the extent
that this is possible (Drury et al. 1996a, Drury et al.
1996b), psycho-education, prevention of relapse by the
identification and treatment of early warning signs, risk
assessment, working assertively with patients (Burns et
al. 1999, UK 700 group 1999) and behavioural family
therapy (Falloon et al. 1985,Leff et al. 1982). A Czech
project, ITAREPS, has provided a telemedicine method
for identifying early relapse (Spaniel et al. 2008, Spaniel
et al. 2008). A Croatian project has also made a study of
early warning sign identification (Agius et al. 2006),
adapting Birchwood’s British work to a Croatian
setting. The same team has recently published a study
on risk assessment, again adapting British work for
local use (Presečki et al. 2010). Slovene and Croatian
teams have begun to develop assertive outreach projects
(Agius et al. 2009, Gruber et al. 2008, Ivezić et al.
2010). It should be mentioned that cognitive deficits can
be identified even during the first episode of the illness,
but are prominent in patients with chronic
schizophrenia, and this should encourage the
development of a new generation of drugs, working
perhaps on the glutamate pathway, which could improve
cognition in chronic schizophrenia.

Thus, treatment in the three stages of schizophrenia
is different, with different aims and different outcomes,
and hence, it is clear that any attempt to optimise the
outcome of treatment in schizophrenia must include at
least three different treatment programs, which will
optimise treatment in each of the stages of the disease.

CONCLUSION
We can cogently claim that the three tests which we
proposed in the beginning of this article have been met
by the staging model of schizophrenia.
1. We can demonstrate that there are well defined
clinical presentations associated with each individual
stage.
2. These stages are mirrored by anatomical or
pathological changes which can be observed in the
brain which can be related to the changes in the
clinical picture.
3. he application of a staging system actually help in
assessing the patient and deciding appropriate
treatment, as well as planning research into the
treatment of the illness.
The concept of a staging approach to the treatment
of schizophrenia is gaining prominence. McGorry has
argued cogently for such a model (McGorry et al. 2006,
McGorry et al. 2007, McGorry et al. 2007, McGorry et
al. 2010); He has written;‘ A clinical staging model,
widely used in clinical medicine, could improve the
utility of diagnosis in psychiatry, especially in young
people with emerging disorders (McGorry et.al. 2007).
Clinical staging has immediate potential to improve the
logic and timing of interventions in psychiatry, as it
does in many complex and potentially serious medical
disorders (McGorry et.al. 2007). Interventions could be
evaluated in terms of their ability to prevent or delay
progression from earlier to later stages of a disorder,
and selected by consumers and clinicians on the basis of
clear-cut risk-benefit criteria (McGorry et al. 2007).
This would ensure that, as treatments are offered
earlier, they remain safe, acceptable and affordable,
and potentially more effective. (McGorry et al. 2007)
Biological variables and a range of candidate risk and
protective factors could be studied within and across
stages, and their role, specificity and centrality in risk,
onset and progression of disorders clarified. (McGorry
et al. 2007) In this way, a clinicopathological
framework could be progressively constructed
(McGorry et al. 2007). Clinical staging, with restructuring across and within diagnostic boundaries and
explicit operational criteria for extent and progression
of disorder, should be actively explored in psychiatry as
a heuristic strategy for developing and evaluating
earlier, safer, and more effective clinical interventions,
and for clarifying the biological basis of psychiatric
disorders (McGorry et al. 2007).’
However, the Europeans have, as we have
demonstrated, also contributed, and calls for the
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possibility of using such a staging system have recently
been made from Italy (Fava et al. 1993) and Sweden
(Archer et al. 2010), where the implications of
epigenetics for staging have also been discussed
(Archer et al. 2010).
However, the Europeans have , as we have
demonstrated, also contributed, and calls for the
possibility of using such a staging system have recently
been made from Italy (Fava et al. 1993) and Sweden
(Archer et al. 2010), where the implications of
epigenetics for staging have also been discussed (Archer
et al. 2010).
Hence, it is reasonable to assert that evidence from
European, including central European, sources does
support the concept of a staging model to describe the
development of schizophrenia. Indeed, it appears
reasonable to assert, on the basis of the discussion
above, that it is the staging model of schizophrenia
which underpins and makes systematic all the new
developments in care for patients with schizophrenia in
Europe which we have mentioned above and which
improve care for patients in every stage of the illness.

REFERENCES
1. Agius M, Bulnic Vidnjevic I, Jeric A, Furlan M, Zajdela B
& Svab V: The development of community treatment in
Slovenia-first outcomes. Psychiatria Danubina. 2009; 21
supp1 78-80.
2. Agius, M, Oakham, H, Biocina, SM & Murphy S: The use
of cardsort exercises in the prevention of relapse in
serious mental illness. Psychiatria Danubina. 2006; vol
18: 61-73
3. Agius M, Shah S, Ramkisson R, Murphy S & Zaman R:
Three year outcomes of an Early Intervention For
Psychosis Service as compared with treatment as usual for
first psychotic episodes in a standard Community Mental
Health Team-Final Results. Psychiatria Danubina. 2007;
19:130-138.
4. AJCC Cancer Staging Manual, 7th edition.
5. Amminger P, Schäfer M, Papageorgiou K, Klier CM,
Cotton SM, Harrigan SM, Mackinnon A, McGorry PD &
Berger GE: Long-chain ?-3 fatty acids for indicated
prevention of psychotic disorders. A randomized, placebocontrolled trial arch. Archives of General Psychiatry.
2010; 67:146-154.
6. Archer T, Beninger RJ, Palomo T & Kostrzewa RM:
Epigenetics and biomarkers in the staging of
neuropsychiatric disorders. Neurotoxicity Research. 2010
7. Archer T, Kostrzewa RM, Palomo T & Beninger RJ:
Clinical staging in the pathophysiology of psychotic and
affective disorders: Facilitation of prognosis and
treatment. Neurotoxicity Research. 2010.
8. Bechdolf A, et al. Randomized controlled multicentre trial
of cognitive behaviour therapy in the early initial
prodromal state: effects on social adjustment post
treatment. Early Intervention in Psychiatry 2007; 1: 71-78
9. Berger G, Dell'Olio M, Amminger P, Cornblatt B, Phillips
L, Yung A, Yan Y, Berk M & McGorry P: Neuroprotection
in emerging psychotic disorders. Early Intervention in
Psychiatry. 2007; 1: 114-127

218

10. Birchwood M, Todd P & Jackson C: Early Intervention in
Psychosis; The Critical Period Hypothesis. British
Journal of Psychiatry 1998;172:53-59.
11. Blinc-Pesek M, Agius M, Kocmur M, Avgustin B &
Perovsek-Solnic N: A study of the symptoms of early
psychosis. Psychiatria Danubina. 2007. Supp 19;15.
12. Burns T Creed F, Fahy T, Thompson S, Tyrer P & White
I: Intensive versus standard case management for severe
psychotic illness; a randomised trial. Lancet. 1999;
353;2185-9.
13. Cannon M, Tarrant J, Huttunen M & Jones P: Childhood
development and later schizophrenia; evidence from
genetic high-risk and birth cohort studies.in The
Epidemiology of Schizophrenia Murray RM, Jones PB,
Susser E, vanOs J, Cannon M eds Cambridge University
Press. 2003; 124-147.
14. Craig TKJ. Garety P, Power P , Rahaman N, Colbert S,
Fornells-Ambrojo M et al. The Lambert early onset (LEO)
team: randomised controlled trial of the effectiveness of
specialised care for early psychosis. BMJ 2004;
329:1067-9.
15. Cullberg J, Levander S, Holmqvist R, Mattsson M,
Wieselgren IM: One year outcome in first episode
psychosis patients in the Swedish Parachute Project. Acta
Psychiatrica Scandinavica. 2002;106:276-285.
16. Drury V et al. Cognitive therapy and recovery from acute
psychosis ; a controlled trial I The impact on psychotic
symptoms British Journal of Psychiatry. 1996; 169;593601.
17. Drury V, Birchwood M et al. Cognitive therapy and
recovery from acute psychosis ; a controlled trial II
Impact on Recovery Time. British Journal of Psychiatry.
1996; 169; 602-607.
18. Falloon I et al. Family management in the prevention of
morbidity of schizophrenia; clinical outcome of a two year
longitudinal study. Archives of General Psychiatry. 1985;
42; 887-96.
19. Fava GA & Kellner R Staging: a neglected dimension in
psychiatric classification. Acta Psychiatrica Scandinavica.
1993; Apr;87:225-30.
20. Fornito A, Yücel M, Wood SJ, Adamson C, Velakoulis D,
Saling MM, McGorry PD & Pantelis C: Surface-based
morphometry of the anterior cingulate cortex in first
episode schizophrenia. Human Brain Mapping. 2008
Apr;29:478-89.
21. Fornito A, Yung AR, Wood SJ, Phillips LJ, Nelson B,
Cotton S, Velakoulis D, McGorry PD, Pantelis C & Yücel
M: Anatomic abnormalities of the anterior cingulate
cortex before psychosis onset: an MRI study of ultra-highrisk individuals. Biological Psychiatry. 2008; Nov
1;64:758-65.
22. Freeman D, Garety P, Fowler D et al. The London -East
Anglia randomised controlled trial of Cognitive therapy
for Psychosis IV Self Esteem and Persecutory Delusions.
British Journal of Clinical Psychology. 1998; 37;415-30.
23. Garety P, Fowler D, Kuipers E et al.: London -East
Anglia randomised controlled trial of Cognitive therapy
for Psychosis I I Predictors of outcome. British Journal of
Psychiatry. 1997;171;420-6.
24. Garety PA, Craig TK, Dunn M, Fornells-Ambrojo M,
Colbert S, Rahaman N et al.: Specialised care for early
psychosis: symptoms, social functioning and patient
satisfaction: randomised controlled trial. British Journal
of Psychiatry 2006; 188:37-45.

Mark Agius, Cindy Goh, Sophia Ulhaq & Patrick McGorry: THE STAGING MODEL IN SCHIZOPHRENIA,
AND ITS CLINICAL IMPLICATIONS
Psychiatria Danubina, 2010; Vol. 22, No. 2, pp 211–220

25. Gruber E, Ivezic-Strkalj S & Agius M,Martic-Biocina S.
'Since I have my cas-manager, I am back to life' Case
Management in Croatia. Psychiatria Danubina. 2008;
20;63-70.
26. Hafner H: Prodrome, onset, and Early Course of
Schizophrenia in The Epidemiology of Schizophrenia
Murray RM, Jones PB, Susser E, vanOs J, Cannon M eds
Cambridge University Press 2003; p124-147.
27. Hafner H et al. First onset and early symptomatology of
schizophrenia. A chapter of epidemiological and
neurobiological research into age and sex differences.
European Archives of Psychiatry and Clinical
Neurosciences. 1992; 242;109-118.
28. IRIS Guidelines North Birmingham Mental Health Trust.
1999; p19.
29. Ivezić SS, Mužinić L & Filipac V: Case management - a
pillar of community psychiatry. Psychiatria Danubina.
2010 Mar;22:28-33.
30. Joa I, Johannessen JO, Auestad B, Friis S, McGlashan T,
Melle I, Opjordsmoen S, Simonsen E, Vaglum P & Larsen
TK: The key to reducing duration of untreated first
psychosis: information campaigns. Schizophrenia Bulletin.
2008; May;3:466-72
31. Jones P, Rogers B, Murray R & Marmot M: Childhood
development risk factors for adult schizophrenia in the
British 1946 birth cohort. Lancet. 1994; 344; 1398-1402.
32. Johnstone EC, Frith CD, Crowe TJ, Owen D, Done D,
Baldwin E & Charlette A: The Northwick Park Functional
Psychosis Study: Diagnosis and Outcome. Psychological
Medicine.1992; 22:331-346.
33. Kuipers E Fowler D Garety P et al.: London -East Anglia
randomised controlled trial of Cognitive therapy for
Psychosis I Effects of the treatment phase. British Journal
of Psychiatry. 1997; 171;319-27.
34. Kuipers E Fowler D Garety P et al. London -East Anglia
randomised controlled trial of Cognitive therapy for
Psychosis III Follow up and economic evaluation at 18
months . British Journal of Psychiatry. 1998;173;61-8.
35. Larsen TK, Melle I, Friis S, Joa I, Johannessen JO,
Opjordsmoen S, Simonsen E, Vaglum P & McGlashan
TH: One-year effect of changing duration of untreated
psychosis in a single catchment area. British Journal of
Psychiatry Suppl. 2007 Dec;51:128-32.
36. Leff J et al. A controlled trial of social intervention in
families of schizophrenic patients . British Journal of
Psychiatry. 1982;141,121-134.
37. Marjeta Blinc Pesek, Mark Agius, Bojana Avgustin, Nada
Perovsek Solinc. Symptoms of early psychosis-a pilot
study. Acta Psychiatrica Scandinavica. 2006; Supp vol
114; 83.
38. Marshall M , Lewis S, Lockwood A, Drake R, Jones P &
Croudace T: Association between duration of untreated
psychosis and outcome in cohorts of first-episode patients.
Archives of General Psychiatry. 2005; 62 975-983.
39. McGlashan TH, Zipursky RB, Perkins D, Addington J,
Miller T, Woods SW, Hawkins KA, Hoffman RE, Preda A,
Epstein I, Addington D, Lindborg S, Trzaskoma Q, Tohen
M, Breier A. Randomized, double-blind trial of olanzapine
versus placebo in patients prodromally symptomatic for
psychosis. American Journal of Psychiatry. 2006;
163:790-799.
40. McGorry PD: Issues for DSM-V: Clinical staging: A
heuristic pathway to valid nosology and safer, more

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

effective treatment in psychiatry.McGorry PD. American
Journal of Psychiatry. 2007 Jun;164:859-60.
McGorry PD: Staging in Neuropsychiatry: A heuristic
model for understanding, prevention and treatment.
Neurotox Res. 2010 Apr 3.
McGorry PD, Hickie IB, Yung AR, Pantelis C & Jackson
HJ: Clinical staging of psychiatric disorders: a heuristic
framework for choosing earlier, safer and more effective
interventions. Australian and New Zealand Journal of
Psychiatry. 2006 Aug;40:616-22.
McGorry PD, Purcell R, Hickie IB, Yung AR, Pantelis C
Jackson HJ: Clinical staging: a heuristic model for
psychiatry and youth mental health. Medical Journal of
Australia. 2007 Oct 1;187(7 Suppl):S40-2.
McGorry, PD, Yung AR. Randomized controlled trial of
interventions designed to reduce the risk of progression to
first-episode psychosis in a clinical sample with
subthreshold symptoms. Archives of General Psychiatry.
2002; Vol 59, 921-928
Meisenzahl EA et al . Neuroplasticity in Brain Structure of
patients with schizophrenia: a 6 year Follow-up MRI
study. The second dual congress on Psychiatry and the
Neurosciences . Book of abstracts. Athens 2006;69.
Meisenzahl EM, Koutsouleris N, Gaser C, Bottlender R,
Schmitt GJ, McGuire P, Decker P, Burgermeister B, Born
C, Reiser M & Möller HJ. Structural brain alterations in
subjects at high-risk of psychosis: a voxel-based
morphometric study. Schizophrenia Research. 2008
Jul;102:150-62.
Meisenzahl EM, Koutsouleris N, Bottlender R,
Scheuerecker J, Jäger M, Teipel SJ, Holzinger S, Frodl T,
Preuss U, Schmitt G, Burgermeister B, Reiser M, Born C
& Möller HJ. Structural brain alterations at different
stages of schizophrenia: a voxel-based morphometric
study. Schizophrenia Research. 2008 Sep;104:44-60.
Melle I, Larsen TK, Haahr U, Friis S, Johannesen JO,
Opjordsmoen S, Rund BR, Simonsen E, Vaglum P &
McGlashan T: Prevention of negative symptom
psychopathologies in first-episode schizophrenia: twoyear effects of reducing the duration of untreated
psychosis. Archives of General Psychiatry. 2008
Jun;65:634-40.
Moller HJ: Schizophrenia: From a Neurodevelopmental to
a Neuroprogressive brain Disease. The second dual
congress on Psychiatry and the Neurosciences . Book of
abstracts Athens. 2006;11.
Morrison AP , French P, Walford L et al. A randomised
controlled trial of cognitive therapy for prevention of
psychosis in people at ultra-high risk. Schizophrenia
Research. 2004; 67; 7.
Nordentoft M, Thorup A, Petersen L, ?hlenschlaeger J,
Melau M, Christensen T, Krapup G, Jorgensen P &
Jeppesen P. Transition rates from schizotypal disorder to
psychotic disorder for first-contact patients included in the
OPUS trial. A randomized clinical trial of integrated
treatment and standard treatment. Schizophrenia
Research, 2006; 83 ; 29- 40.
Novak-Sarotar B, Blinc-Pesek M, Agius M, Pregelj P &
Kocmur M. Duration of untreated psychosis and its effect
on the functional outcome of schizophrenia. Psychiatria
Danubina, 2008; Vol. 20, No. 2, 179-183
Novak Sarotar B, Pesek MB, Agius M & Kocmur M.
Duration of untreated psychosis and it's effect on the

219

Mark Agius, Cindy Goh, Sophia Ulhaq & Patrick McGorry: THE STAGING MODEL IN SCHIZOPHRENIA,
AND ITS CLINICAL IMPLICATIONS
Psychiatria Danubina, 2010; Vol. 22, No. 2, pp 211–220

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

symptomatic recovery in schizophrenia - Preliminary
results. Neuro Endocrinology Letters. 2008 Dec;29:990-4.
Pantelis et al. The Neurodevelopmental Perspective of
Schizophrenia; A reassessment. The second dual congress
on Psychiatry and the Neurosciences . Book of abstracts.
Athens 2006; 64.
Pantelis C, Velakoulis D, Wood SJ, Yücel M, Yung AR,
Phillips LJ, Sun DQ & McGorry PD. Neuroimaging and
emerging psychotic disorders: the Melbourne ultra-high
risk studies. International Review of Psychiatry. 2007
Aug;19:371-81.
Pantelis C, Yücel M ,Wood, SJ, Velakoulis, D, Sun D,
Berger G, Stuart GW, Yung A, Phillips L & McGorry P:
Structural brain imaging evidence for multiple
pathological processes at different stages of brain
development in schizophrenia. Schizophrenia Bulletin.
2005; 31:672-696.
Petersen L Jeppesen P, Thorup A, Abel MB,
?hlenschlaeger J, Christensen T?, et al: A randomised
multicentre trial of integrated versus standard treatment
for patients with a first episode of psychotic illness. BMJ.
2005;331:1065.
Presečki P. Kušan Jukić M, Martić-Biočina S, Agius M &
Mimica N: Assessment of risk behaviour in psychiatric
patients by a brief profile questionnaire- A pilot study.
Soc.psihijat. 2010;38;28-32.
Rosenbaum B , Valbak K, Harder S, Knudsen P, et al:
The Danish National Schizophrenia Project: prospective,
comparative longitudinal treatment study of first-episode
psychosis. British Journal of Psychiatry. 2005;186:394399.
Ruhrmann S, Bechdolf A, Kühn KU, Wagner M, SchultzeLutter F, Janssen B, Maurer K, Häfner H, Gaebel W,
Möller HJ,Maier W & Klosterkötter J; LIPS study group.
Acute effects of treatment for prodromal symptoms for
people putatively in a late initial prodromal state of
psychosis. British Journal of Psychiatry. 2007; 191 (suppl.
51);8 8 - 95.
Ruhrmann S; Schultze-Lutter F; Salokangas R; Heinimaa
M; Linszen D; Dingemans P et al. Prediction of psychosis
in adolescents and young adults at high risk: results from
the prospective European prediction of psychosis study.
Archives of General Psychiatry. 2010;67:241-251.
Shepherd M, Watt D, Faloon I & Smeeton N. The natural
history of schizophrenia; a five year follow up in a
representative sample of schizophrenics. Psychological
Medicine Monograph. 1989; Supplement 15.
Singh SP, Cooper JE, Fisher HL, Tarrant CJ, Lloyd T,
Banjo J, Corfe S & Jones P. Determining the chronology
and components of psychosis onset: The Nottingham
Onset Schedule (NOS). Schizophrenia Research. 2005 Dec
1;80:117-30.
Spaniel F, Vohlídka P, Hrdlicka J, Kozený J, Novák T,
Motlová L, Cermák J, Bednarík J, Novák D & Höschl C.

Correspondence:
Mark Agius MD
SEPT at Weller Wing, Bedford Hospital
Bedford, Bedfordshire, MK42 9DJ, UK
E-mail: ma393@cam.ac.uk
220

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

ITAREPS: information technology aided relapse
prevention programme in schizophrenia. Schizophrenia
Research. 2008 Jan;98(1-3):312-7.
Spaniel F, Vohlídka P, Kozený J, Novák T, Hrdlicka J,
Motlová L, Cermák J & Höschl C: The Information
Technology Aided Relapse Prevention Programme in
Schizophrenia: an extension of a mirror-design follow-up.
International Journal of Clinical Practice. 2008
Dec;62:1943-6.
Spencer MD, Moorhead TW, McIntosh AM, Stanfield AC,
Muir WJ, Hoare P, Owens DG, Lawrie SM & Johnstone
EC. Grey matter correlates of early psychotic symptoms in
adolescents at enhanced risk of psychosis: a voxel-based
study. Neuroimage. 2007;35:1181-91.
Sun D, Phillips L, Velakoulis D, Yung A, McGorry PD,
Wood SJ, van Erp TG, Thompson PM, Toga AW, Cannon
TD & Pantelis C. Progressive brain structural changes
mapped as psychosis develops in 'at risk' individuals.
Schizophrenia Research. 2009 Mar;108:85-92.
Sun D, Stuart GW, Jenkinson M, Wood SJ, McGorry PD,
Velakoulis D, van Erp TG, Thompson PM, Toga AW,
Smith DJ, Cannon TD & Pantelis C. Brain surface
contraction mapped in first-episode schizophrenia: a
longitudinal magnetic resonance imaging study.
Molecular Psychiatry. 2009 Oct;14:976-86.
Takahashi T, Wood SJ, Yung AR, Walterfang M, Phillips
LJ, Soulsby B, Kawasaki Y, McGorry PD & Suzuki M:
Superior temporal gyrus volume in antipsychotic-naive
people at risk of psychosis. British Journal of Psychiatry.
2010 Mar;196:206-11.
Takahashi T, Wood SJ, Yung AR, Soulsby B, McGorry PD,
Suzuki M, Kawasaki Y, Phillips LJ, Velakoulis D &
Pantelis C: Progressive gray matter reduction of the
superior temporal gyrus during transition to psychosis.
Archives of General Psychiatry. 2009 Apr;66:366-76.
UK700 Group Comparison of intensive and standard case
management for patients with psychosis. Rationale of the
trial British Journal of Psychiatry 1999; 174;74-8.
Velakoulis D, Wood SJ, Wong MT, McGorry PD, Yung A,
Phillips L, Smith D, Brewer W, Proffitt T, Desmond P &
Pantelis C: Hippocampal and amygdala volumes
according to psychosis stage and diagnosis: a magnetic
resonance imaging study of chronic schizophrenia, firstepisode psychosis, and ultra-high-risk individuals.
Archives of General Psychiatry. 2006 Feb;63:139-49.
Wood SJ, Pantelis C, Velakoulis D, Yücel M, Fornito A &
McGorry PD: Progressive changes in the development
toward schizophrenia: studies in subjects at increased
symptomatic risk. Schizophrenia Bulletin. 2008
Mar;34:322-9.
Zaytseva Y: Efficacy of integrated program treatment of
first episode patients versus standard care. Psychiatric
Health. 2008;10;51 –57.

