PATHWAYS TO SCHIZOPHRENIA

A clinical trials agenda for testing interventions
in earlier stages of psychotic disorders
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he early phases of schizophrenia and other psychotic

disorders usually manifest as sustained and prolonged

periods of emotional and behavioural changes. Symptoms
may be diffuse, mixed, and subthreshold in pattern and severity.
Recent research has shown that the prodrome of schizophrenia is
indistinguishable from that of major depression.! We contend that
a kind of pluripotential prodromal stage exists. From this non-
specific prodrome, there are essentially two ways a disorder can
emerge. Firstly, an existing emotional or behavioural state can
intensify in severity or persistence, causing distress or disturbance
in the person’s life. Secondly, new subjective experiences can
emerge, intensifying with distressing and disruptive effects.

We have incorporated such thinking into a clinical staging
model of mental disorders.” Within this model, the initial pluri-
potential prodromal stage can result in a range of outcomes,
including spontaneous remission, progression to a non-psychotic
disorder or development of subthreshold psychotic symptoms —
the ultra-high risk (UHR) state.

In the case of psychotic disorders, there is a gradual or sudden
emergence of hallucinations or delusions, which may initially
appear in subthreshold or fluctuating forms. A series of studies has
identified a set of clinical features that confer a UHR of proceeding
to a first psychotic episode.” First-episode psychosis is said to have
developed once psychotic experiences become persistent and are
at full threshold level,* marking a point at which antipsychotic
medications are indicated.’ Hence, first-episode psychosis is a
practical and useful diagnostic marker, and the concept of early or
first-episode psychosis has proved popular as a structural basis for
service reform and investment worldwide.’

First-episode psychosis can develop along a range of trajectories,
including the subsequent development of schizophrenia. One
implication of the staging model is that if interventions occur early,
either during the non-specific prodrome or during the UHR state,
then development of later stages, including schizophrenia, may be
prevented. Importantly, we are not suggesting treating asympto-
matic patients. Rather, because these early phases are associated
with distress, disability and a range of psychiatric symptoms, they
can be seen as targets for intervention in their own right, as well as
potential precursors to later stages.

The need for clinical care can be identified well before a clear
traditional diagnosis of frank psychosis or schizophrenia emerges.
Clinical trials are urgently needed to define the safety and effective-
ness of both psychosocial and drug therapies in these early, less
clear-cut clinical stages. It is possible that delivering simpler, safer
treatments for briefer periods at an early stage of illness will prove
more effective than if treatment is withheld until a later stage.
Clearly, a more permissive approach and a broader range of
interventions are needed. Formal diagnosis of specific mental
disorders and provision of some types of treatments (notably
medications) potentially carry significant risks (eg, experiences of
stigma, discrimination, physical health side effects). Failure to
identify and treat severe mental illness in a timely manner
increases other risks (eg, suicide, homelessness, unemployment,
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¢ Afundamental shift in the design of clinical trials for psychotic
disorders is desirable and feasible. Priority should be placed
on evaluation of the efficacy of interventions targeting
different phases of illness.

e Arange of traditional therapeutic approaches needs to be
augmented by an increased emphasis on the potential
benefits of informational, e-health, behavioural and
neuroprotective strategies.

¢ A new national clinical trials platform, based on headspace,
the National Youth Mental Health Foundation, is outlined. It
provides the opportunity for conducting large multisite
clinical trials in young people with emerging major mental
disorders.
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offending behaviour, comorbid drug or alcohol misuse, comorbid
physical illness). Clinical trials will define the risk—benefit ratio
associated with the provision of particular interventions at differ-
ent time points, thereby allowing more informed patient- and
family-oriented decision making.

Designing clinical trials for early stages of illness

How, then, should we design trials for early stages of major
disorders? We believe that adoption of the clinical staging model is
an essential first step. Clinical staging augments conventional
diagnostic practice in that it defines the extent to which disease
progression at a particular point in time, and where a patient’s
current condition, lie along the continuum of the course of illness.
The differentiation of early and milder clinical phenomena from
those that accompany illness progression and chronicity lies at the
heart of the concept. The model proposes that clinicians select
treatments relevant to earlier stages, and assumes that such
interventions will be both more effective and less harmful than
treatments delivered later in the course of illness.

Health service developments that support new
clinical trials

To progress this more flexible model of clinical research and
related health care, much better access to health care is required
for young people with emerging mental health problems. Fortu-
nately, a change has occurred that will allow a new level of
mental health clinical research in Australia. With the establish-
ment of 30 new youth mental health service centres across
Australia, headspace (http://www.headspace.org.au), the federal
government’s recent major funding initiative in youth mental
health, has created a unique opportunity for longitudinal cohort
studies and multicentre clinical trials focused on the earliest stages
of emerging mental disorders. Although headspace is in its early
stages of development, several thousand young people have
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Design of a national clinical trials platform for testing
interventions across various stages of psychotic and
non-psychotic illnesses
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The proposed clinical trials platform permits entry of participants at
each stage of illness into a staged cascade of individual clinical trials.
Other than at the initial intake, participants will enter the next stage
because of the development of new and more specific symptoms,
persistence of the disorder or failure to respond to previous
treatment strategies. The goal of this approach is to have sufficient
numbers of participants at each stage who are not only well
matched to the content of the proposed intervention trial, but also
are at high risk of progression to the next stage (ie, persistence or
recurrence of their illness, or deterioration in their social functioning
if they do not receive active intervention). Within such a model,
responses to non-specific clinical care (ie, placebo responses)

are also likely to be minimised, as a high proportion of each cohort
will have participated in earlier clinical trials of less intensive

or less specific interventions. All participants will receive
informational, e-health, psychological and social interventions.
Early pharmacological approaches are more likely to be generic in
nature (eg, selective serotonin reuptake inhibitors, neuroprotective
agents), particularly for those who have not yet developed psychotic
phenomena. Later approaches will involve more specific interventions
such as mood stabilisers and antipsychotic medications, including
clozapine. .

already gained access to multidisciplinary care, many in the subset
of services led by, or with close links to, clinical research centres.
We expect this will allow the progressive creation of a firm
evidence base for earlier diagnosis and treatment, and lead to a
better understanding of a range of mental and substance-use
disorders. Given the comorbidity and dimensionality that charac-
terise the early stages of mental disorders in young people, a “wide-
angle lens” is essential to allow a focus on those who are at greatest
risk of persistent and disabling forms of mental disorder.

Implementing a national clinical trials platform

We propose a series of larger-scale cohort studies and multicentre
effectiveness trials in young people with emerging mental and
substance-use disorders (Box). Early interventions need to be

simpler, safer and cheaper. In fact, with disorders of slow and
diverse onset, there may be an optimal time to intervene — too
early may be inefficient and trivialise the concept of what a
disorder is, but delay may mean the disorder becomes refractory to
intervention, either for biological or psychosocial reasons. Others
have proposed that cost-effectiveness is superior to current severity
or disability as a triage criterion.®’ The notion of an optimal point
for intervention represents a testable hypothesis that may vary
across types of disorder.

Mounting large-scale multicentre studies with a sufficient overall
sample size to rapidly test new therapies will require the use of
practical trials that focus on effectiveness in real-world settings,
rather than narrower efficacy trials.® From a theoretical perspec-
tive, there is a clear need to increase statistical power to conduct
valid preventive and early intervention trials. We can achieve this
by setting the main research boundary at the level of indicated
prevention, which in turn can be accomplished by focusing on
groups with multiple risk factors and early clinical changes;
defining outcomes broadly and using briefer and more robust
measures, with multiple exit syndromes and/or poor functioning
as the key outcome to be prevented; and progressively strengthen-
ing the effectiveness of specific interventions and programs.

Novel therapeutic strategies

Engagement of young people who are in the earliest stages of
mental disorders, including psychoses, means that safer and more
acceptable interventions, including simpler e-health and psycho-
social therapies, can be offered with better prospects of success. It
also means that biological therapies with a better risk—benefit ratio
can be explored.

Recently, we have seen a shift in views of neurodevelopment,
neurodegeneration and adult brain functioning, with the revela-
tion that the central nervous system can generate and remove
progenitor, glial and neuronal cells across the lifespan, not only
early in life as was previously thought.? Internal neurotrophins (eg,
glutamate, dopamine, brain-derived neurotrophic factor,
cytokines) and external factors (hypoxia, illicit drugs) influence
whether the progenitor cells stop dividing, further differentiate, or
die.”!" Regulation of these cellular survival processes is pivotal for
connectivity, synapse formation, axon migration and pruning, and
can be summarised under the term synaptic plasticity.

Synaptic plasticity is influenced by the neurodevelopmental
stage of the brain, and supporting brain development and protect-
ing this plasticity provides new therapeutic options for neuropro-
tection that may be relevant to the changes we have identified at
various stages of mental disorder, particularly during the transition
to fully fledged, sustained illness. Essential fatty acids (EFAs),
mood stabilisers (particularly lithium) and some second-genera-
tion antipsychotics promote neurogenesis, reduce neuroprotective
proteins and protect cells from excitotoxic death. Thus, we can
examine these and other potential neuroprotective agents that are
relevant to preventing onset, retarding progression or improving
outcome (including neuropsychological function) for patients in
the early illness stages. Among the key neuroprotective mecha-
nisms that can be influenced in treatment studies are the neuro-
trophic processes generally (which may be dysregulated in mental
disorders),”'° cell death, hypothalamic—pituitary—adrenal (HPA)
axis function,''? and the control of oxidative stress.'>
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Essential fatty acids and lipid metabolism

EFAs, such as eicosapentaenoic acid and docosahexaenoic acid,
may have an adjunctive therapeutic effect in first-episode
psychosis'* and a primary therapeutic effect in prepsychotic or
UHR states of psychosis.!” Tmaging studies suggest these benefits
of EFAs may be mediated by reducing oxidative stress through an
effect on glutathione metabolism.'® Because EFAs have wider
efficacy in a range of syndromes'”'® and are safe and well
tolerated, they are excellent candidates for trials in earlier stages of
mental disorders.

Lithium as a neuroprotective agent

Lithium is a cornerstone in the treatment of mood disorders, and it
has now become clear that it has potent neuroprotective proper-
ties.'??° Lithium treatment is associated with short-term increases
in grey matter,”' and has been shown to be dramatically effective in
the treatment of degenerative neurological diseases, notably amyo-
trophic lateral sclerosis.”* We studied use of lithium in young
people at UHR of psychosis and found it to be associated with
symptomatic improvement.”> We also found that lithium was
associated with positive central nervous system changes, as evi-
denced by significant reduction in T2 relaxometry and a trend for
improvements in N-acetylaspartate—creatine ratios.*> Hence, lith-
ium could be the focus of clinical trials, particularly for use in the
UHR state and subsequently in early treatment resistance.

Stress and hypothalamic—pituitary—adrenal axis
dysregulation in early psychosis

We conducted a series of studies examining potential dysregula-
tion of the HPA axis in response to stress and trauma in early
psychosis.***" We found evidence of relationships between HPA
dysregulation and both clinical and neurobiological variables
including changes in the volume of key brain structures, notably
the pituitary and the hippocampus.?* Possible interventions to be
tested in clinical trials in this area include tianeptine (a novel
antidepressant that affects the HPA axis),*® glucocorticoid antago-
nists, and psychosocial interventions to reduce and moderate the
effects of stress and trauma.

Oxidative stress and N-acetylcysteine

Recent studies have produced evidence that N-acetylcysteine, a
neuroprotective treatment believed to act via the glutathione
pathway and the reduction of oxidative stress, may be effective as
an adjunctive therapy in established schizophrenia and bipolar
disorder.***° Thus, there are logical grounds for moving it forward
in terms of stage of illness to earlier stages of psychotic illness.

Conclusion

As in many aspects of life, timing can be everything. The emerging
field of early intervention in psychiatry and the clinical staging
model describe a more flexible approach to diagnosis and clinical
trial design. Defining discrete stages according to the progression
of disease creates a preventively oriented framework for the
evaluation of interventions. The key positive health outcomes are
prevention of progression to more advanced stages (eg, persistent
schizophrenia), or regression to an earlier stage. Although some
factors may operate across several or all stage transitions, others
may be stage-specific, with variable potency at different periods.

We have described some exciting new approaches to treating early
stages of mental disorders. Coupled with reforms in mental health
service delivery, we now have the opportunity to test these novel
treatments, and potentially prevent or minimise much ill health
and disability in young Australians.
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