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CLINICAL STAGING OF PSYCHIATRIC DISORDERS

How to Improve the Utility of Diagnosis for Patients, Clinicians and Researchers

Patrick McGorry MD PhD University of Melbourne



QUESTIONS

*How do mental disorders develop?

*How do we improve the prediction of onset and evolution of mental
disorder?

Do our diagnostic systems adequately capture the nature of
psychopathology?

*What would a new diagnostic system with maximum clinical and
research utility look like?

*Can the vast array of neurobiological research be brought through a
more valid and useful diagnostic system into better focus and
alignment with clinical and functional imperatives.

«Can we integrate current creative and technical approaches and what
can we learn from each other?



CONTEXT

Arguably held back by a nosological approach that is over a
century old, these questions present an enormous enduring
challenge for the mental health field of psychiatry.

There has been conflict and disillusionment as a result, but...

Recent years have witnessed a wave of new research
strategies and theoretical concepts (e.g., clinical

staging, HITOP, RDoC, network theory, P factor, complex
systems etc.) for modelling and predicting the onset and
evolution of mental disorder.

Nomothetic vs Ideographic and Formulation-based
perspectives

However, these approaches have largely remained separated
from each other and working independently.
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Viewpoint I

Redeeming diagnosis in psychiatry: timing versus specificity

Patrick McGorry, fim van Os

In general medicine, diagnosis is a crucial step in the
choice of appropriate treatment, prediction of the future
course of an illness, education of patients and families,
and helping patients to realise that they are not alone. By
contrast, in psychiatry, attitudes to diagnosis remain
mixed and polarised, and the value of diagnosis is
continuously questioned. With revisions to the inter
national diagnostic systems for psychiatry on the horizon,
this deep ambivalence—derived from Cartesian tensions
between “mindless” and “brainless’ perspectives—has
surfaced once again, breathing new life into an enduring
culture war.’ How can this impasse be overcome? What is
diagnosis actually about?

Essentially, diagnosis is classification with utility.’ The
aims are to characterise the clinical phenotype in a
condensed or shorthand way that helps to distinguish
people who are ill and in need of health care from those
who are not, and to genuinely improve selection of treat-
ment and prediction of outcomes. Utility in medicine is
the ultimate test, and this utilitarian definition is
necessary and sufficient to justify the diagnosis strategy
in clinical nractice. Value might be added tn a diaenosis if

Little more than incremental and desultory change is
expected in the forthcoming new versions of the DSM
and International Classification of Diseases (ICD), which
are increasingly buffeted by the forces of public opinion,
politics, and ideology.* " A transformation is needed, but
is it feasible?

Mental ill health has to start somewhere. Eaton and
colleagues” described how symptoms arise either from
intensification of subjective experiences or behaviours
that have been present for some time or from acquisition
of new experiences or behaviours, or most frequently
from a combination of both. Human experience involves
periodic and sometimes intense and mercurial changes
in affect and salience in response to the social environ-
ment. When these changes become more prominent,
they can be discerned as so-called subclinical micro-
phenotypes, which wax and wane, interact sequentially,
or become confluent, and might mature or stabilise
towards pure or hybrid macrophenotypes.” This process
is undeniably fluid and dimensional, and several (but not
endless) dimensions of psychopathology can be readily

identified. such as aherrant salience and affective
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Research Domain Criteria (RDoC): Toward a Nl 'l
New Classification Framework for Research

on Mental Disorders [[ome | rosen o | Gutrascn ~ | esoarcn an Funaing — | News Room ~ | Asovni —| |

Back to: NIMH Home » Research and Funding
C urrent versions of the DSM and ICD have facilitated reliable clinical diagnosis and NIMH Research Domain Criteria (RDoC)
research. However, problems have increasingly been documented over the past several

years, both in clinical and research arenas (e.g., 1, 2). Diagnostic categories based on » Background

clinical consensus fail to align with findings emerging from clinical neuroscience and - Method

genetics. The boundaries of these categories have not been predictive of treatment re- - RDoC Matrix

sponse. And, perhaps most important, these categories, based upon presenting signs = Example Studies

and symptoms, may not capture fundamental underlying mechanisms of dysfunction. - Developmental and Environmental Aspects

One consequence has been to slow the development of new treatments targeted to un- . Discussion

derlying pathophysiological mechanisms.

History shows that predictable problems arise with early, descriptive diagnostic sys-
tems designed without an accurate understanding of pathophysiology. Throughout
medicine, disorders once considered unitary based on clinical presentation have been
shown to be heterogeneous by laboratory tests—e.g., destruction of islet cells versus
insulin resistance in distinct forms of diabetes mel-
litus. From infectious diseases to subtypes of can-

- Process and Final Product

Draft 1.0: May, 2010

Over the past several decades, an increasingly comprehensive body of research in genetics, neuroscience, and behavioral science has
transformed our understanding of how the brain produces adaptive behavior, and the ways in which normal functioning becomes
disrupted in various forms of mental disorders. In order to speed the translation of this new knowledge to clinical issues, the NIMH

1 1 . e “ i included in its new strategic plan Strategy 1.4: “Develop, for ressarch purposes, new ways of classifying mental disorders based on
cer, we routinely use bm_markers to direct distinct _O”r exgecrar_zo;_’l co dimensions of observable behavior and neurobiological measures.” (For the full text, see h nin.g

treatments. Conversely, history also shows that syn- is that identifying planning- b 1). The implementation of this strategy has been named the Research Domain Criteria
dromes appearing clinically distinct may result from syndromes based on Project (RDoG). The purpose of this document is 1o describe the RDoG project in order to acquaint the field with its nature and direction,
the same etiology, as in the diverse clinical presenta- - . and to facilitate v from and other both general and specific aspacts of the RDoC
tions following syphilis or a range of streptococcus-  Pathophysiology will rennoh

related disorders. eventually be able to

‘While the potential ad of a ne
based approach to psychiatric classification are

improve outcomes.”



PERSPECTIVES

A paradigm shift in psychiatric classification: the Hierarchical
Taxonomy Of Psychopathology (HiTOP)

Many have argued that a hierarchical dimensional approach
to psychiatric classification would better align the nosology
with data on the natural organization of psychopathology'. How-
ever, such proposals have often been resisted on the grounds
that: a) consensus among dimensional models is lacking and b)
categorical diagnoses are considered to be essential to clinical
decision-making.

pect that it will. First, dimensional phenotypes have been
found to have greater reliability and stronger associations with
validators than categorical diagnoses®, indicating that dimen-
sional descriptions are more informative. Second, dimensions
have been shown to be more useful in clinical research. HiTOP
aligns much better than traditional diagnostic systems with
the genetic architecture of mental disorders and with the
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The p Factor: One General Psychopathology Factor in the
Structure of Psychiatric Disorders?
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A Network Approach to Psychopathology: New Insights
into Clinical Longitudinal Data

Laura F. Bringmann'*, Nathalie Vissers’, Marieke Wichers?, Nicole Geschwind?, Peter Kuppens’,
Frenk Peeters?, Denny Borsboom®, Francis Tuerlinckx’

1 Department of Psychology, University of Leuven, Leuven, Belgium, 2Department of Psychiatry and Neuropsychology, Maastricht University, Maastricht, The
MNetherlands, 3 Department of Clinical Psychological Science, Maastricht University, Maastricht, The Netherlands, 4 Department of Psychology, University of Amsterdam,
Amsterdam, The Netherlands

Abstract

In the network approach to psychopathology, disorders are conceptualized as networks of mutually interacting symptoms
(e.g., depressed mood) and transdiagnostic factors (e.g., rumination). This suggests that it is necessary to study how
symptoms dynamically interact over time in a network architecture. In the present paper, we show how such an architecture
can be constructed on the basis of time-series data obtained through Experience Sampling Methodology (ESM). The
proposed methodology determines the parameters for the interaction between nodes in the network by estimating a
multilevel vector autoregression (VAR) model on the data. The methodology allows combining between-subject and within-
subject information in a multilevel framework. The resulting network architecture can subsequently be analyzed through
network analysis techniques. In the present study, we apply the method to a set of items that assess mood-related factors.
We show that the analysis generates a plausible and replicable network architecture, the structure of which is related to
variables such as neuroticism; that is, for subjects who score high on neuroticism, worrying plays a more central role in the
network. Implications and extensions of the methodology are discussed.




EDITORIAL

Why We Need a Transdiagnostic Staging Approach to Emerging
Psychopathology, Early Diagnosis, and Treatment

Patrick McGorry, MD, PhD, FRCP, FRANZCP; Barnaby Nelson, PhD

One of the urgent challenges for psychiatry is to create a sim-
pler, more useful approach to diagnosis.! Our traditional di-
agnostic systems are categorical and siloed, consisting of poly-

thetic operational definitions
< of clinical phenotypes. The
Related article page 211 boundaries between syn-

dromes and phenotypes are
not clear and comeorbidity is the rule rather than the excep-
tion. We know that dimensionality underlies most of these phe-
notypes and that distress, impairment, and need for care isnot
limited to the full threshold versions of these phenotypes. This
means that a transdiagnostic approach is going to be neces-
sary. The dynamics of early psychopathology are complex and
emerging microphenotypes ebb, flow, and evolve in many pat-
terns, which do not follow rigid train tracks to discrete mac-
rophenotypes such as schizophrenia or bipolar disorder. The
reification of these macrophenotypes hasled to a spurious cer-

There is along tradition of conceptualization and study of
brief or transient psychoses from the phenomenoclogical tra-
dition. In fact, much of this literature sought to distinguish
these and similar phenotypes from the flawed but compel-
ling concept of “process” schizophrenia. There are many in-
teresting concepts from a range of cultures and traditions, and
their common features included an abrupt onset, polymor-
phicand unstable features, a high level of disorganization, and
very often an inference of psychogenic causation. For ex-
ample, Brief Psychosis in the DSM 3 was Brief Reactive Psy-
chosis. These psychoses were, ironically in the present con-
text, usually defined by the lack of a prodromal or dimensional
precursor stage. In contrast, the concept of brief limited in-
termittent psychotic symptoms (BLIPS) as a warning sign for
a first episode of sustained psychosis was part of an attempt
to rise above the Kraepelinian framework and predict a first-
episode psychosis (not merely nonaffective) of sufficient se-
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Making Diagnosis Work for
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THE DEVELOPMENT OF IDEAS
AND CONCEPTUAL FRAMEWORKS

Editorial

As the

brief editorials on issues that should be i in its for

begin formal work on DSM-V, we welcome

Issues for DSM-V: Clinical Staging: A Heuristic
Pathway to Valid Nosology and Safer, More

Effective Treatment in Psychiatry

C linical staging is a proven strategy whose value is clear in the treatment of malig-
nancies and many other medical conditions in which the quality of life and survival rely
on the earliest possible delivery of effective interventions, yet it has not been explicitly
endorsed in psychiatry (1-4). Clinical staging differs from conventional diagnostic
practice in that it defines the progression of disease in time and where a person lies
along this continuum of the course of illness. It enables the clinician to select treat-
ments relevant to earlier stages because such in-
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Redeeming diagnosis in psychiatry: timing versus specificity

Patrick McGorry, fim van Os

In general medicine, diagnosis is a3 crucial step in the
cholce of appropeiate treatment, prediction of the future
course of an {liness, education of patients and families,
and helping patients to realise that they are not alone. By
contrast, in psychiatry, anitudes to diagnosis remain
mixed and polarised, and the value of diagnosis is
continuously questioned, With revisions 1o the inter-
national diagnostic systems for psychiatry on the hocizon,
this decp ambivalence—derived from Cartesian tensions
between “mindless™ and “brainless” perspectives—has
surfaced once again, breathing new life into an enduring
culture waz. How can this impasse be overcome? What is
diagnosis actually about?

Essentially, diagnosis is classification with utility.’ The
alms are to characterise the clinical phenotype In a
condensed or shorthand way that helps to distinguish
people who are lll and in need of health care from those
who are not, and to genuinely improve selection of treat-
ment and prediction of cutcomes. Utility in medicine is
the ultimate test, and this utilitarian definition is
mecessary and sufficient to justify the diagnosis strasegy
in clinical nractice. Value mioht he added 10 2 diasnosis if

Little more than incremental and desultory change is
expected in the forthcoming new versions of the DSM
and International Classification of Discases (ICD), which
are increasingly buffeted by the forces of public opinion,
politics, and ideology." * A transformation is needed, but
is it feasible?

Mental [l health has to start somewhere. Exton and
colleagues” described how symptoms arise either from

of subjective or beh
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that have been present for some time or from acquisition
of new experiences or behaviours, or most frequently
from 3 combination of both. Human experience involves
periodic and sometimes intense and mercurial changes
in affect and salience in response to the social environ-
ment. When these changes become more prominent,
they can be discerned 33 so-calied subclinial micro-
phenotypes, which wax and wane, interact sequentially,
or become confluent, and might mature or stabilise
sowards pure or hybrid macrophenotypes.” This process
is undeniably fluid and dimensiona), and several (but not
endless) dimensions of psychopathalogy can be readily
identified. such ac ahermant salience and affective

COMMENTARY

Early Intervention in Youth Mental Health

Early Clinical Phenotypes, Clinical Staging, and

Strategic Biomarker Research: Building Blocks for
Personalized Psychiatry

Patrick D. McGorry
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Editorial

Clinical staging in psychiatry:
a cross-cutting model of diagnosis
with heuristic and practical value

Jan Scott, Marion Leboyer, lan Hickie, Michael Berk, Flavio Kapczinski,
Ellen Frank, David Kupfer and Patrick McGorry

Clinical Staging: A Heuristic and Practical Strategy for
New Research and Better Health and Social Outcomes
for Psychotic and Related Mood Disorders

Patrick D McGorry, MD, PhD, FRCP, FRANZCP'; Barnaby Nelson, MPsych (Clin), PhD;
Sherilyn Goldstone, PhD’; Alison R Yung, MD, MPM, FRANZCP®

Summary

Staging models are used routinely in general medicine for
potentially serious or chronic physical disorders such as
diabetes, arthritis and cancers, describing the links between
biomarkers, clinical phenotypes and disease extension, and
promoting a personalised or stratified medicine approach to
treatment planning. Clinical staging involves a detailed
description of where an individual exists on a continuum of
disorder progression from stage 0 (an at-risk or latency
stage) through to stage IV (late or end-stage disease). The
approach is popular owing to its clinical utility and is

an informed approach to research and the active promotion
of indicated prevention and early intervention strategies. We
suggest that for young perscns with emerging bipolar
disorder, such transdiagnostic staging models could provide
a framework that better reflects the developmental
psychopathology and matches the complex longitudinal inter-
relationships between subsyndromal and syndromal mood,
psychetic and other disorders.

Declaration of interest

Most mental ilinesses emerge during adolescence and early adulthood, with considerabie assocated distress
and functional decing appearing duning tis critical developmental phase. Gur cumment Siagnastic system lacks
therapeutic validity, parbcularly for the early siages of mental disardars when symplems are stil emerging and
intensifying and have not yet stabilized sufficiently to it the existing syndromal crileria. While this is, in part, due
to the difficulty of distinguishing transient developmental or normative changes from the early symptoms of
persistent and disabling mental iliness, these factors have coniributed to a growing movernent for the reform of
Gur current diagnastic System to more adequataly inform the choice of therapeutic strategy. paniculany in the
aarly stages of & mental iiness. The clinical staging madel. which defines nat enly the extent of progression of
a disorder at a panticular paint in time but alss where a persan lies currently slong the continuum of the course

of an iliness, is partcularly useful 25 it offerentiates early, milder clinical phenomena from those that
enable cinicians to select treatments relevant

accompany illness progression and chronicity. This will not only

to earliar stages of an liness, whera such interventions are likely 1o be mare affective and less harmful than

treatments defvered kater in the course of liness, bul also allow & more efficient integration of our rapidly
expanding knowiedos of the biological, social, and psychological vulnerability factors involved in the

development of mental iliness into & useful ciagnostic framework.
Can J Psychiatry. 2010:55(8}:486—407

increasingly being applied in psychiatry. The concept offers ~ Nane.
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EXPERT REVIEW

Clinical staging for mental disorders:
a new development in diagnostic
' practice in mental health

Matching the timing and intensity of interventions to the specific needs of patients

All the world’s a (clinical) stage: rethinking bipolar disorder
from a longitudinal perspective

E Frank, VL Nimgaonkar, ML Phillips and DJ Kupfer

Psychiatric disorders have traditionally been classified using a static, categorical approach. However, this approach falls short in
facilitating understanding of the development, common comorbid diagnoses, prognosis and treatment of these disorders. We

propose a ‘staging’ model of bipolar disorder that integrates genetic and neural information with mood and activity symptoms to lanB Hickle he release of the fifth edition of the Diagnosticand ~ major mental disorders begin between 15 and 25 years of
describe how the disease progresses over time. From an early, asymptomatic, but ‘at-risk’ stage to severe, chronic illness, each stage "“?&lﬁi@".’!ﬂi statistical manual of mental disorders (DSM- 5)" clas- age, a focus on enhanced care and novel clinical research
is described with associated neuroimaging findings as well as strategies for mapping genetic risk factors. Integrating more biologic sification system, scheduled for May 2013, will ~during this critical developmental phase is a timely test of

information relating to cardiovascular and endocrine systems, refining methodology for modeling dir | approaches to Vags, MD{:!’!ltm create controversy due to the expanded range of problems  this framework %%’

disease and developing outcome measures will all be crucial in examining the validity of this model. Ultimately, this approach Professoraf Pychological | now classed as mental disorders. However, in our view, it At its core, the clinical staging model recognises the full
should aid in developing targeted interventions for each group that will reduce the significant morbidity and mortality associated Vescne is unlikely to improve clinical care. The ultimate test for  spectrum of illness experience. For example, for ischaemic
with bipolar disorder. Patrick D any system of diagnosis is its clinical utility. Thatis, does it heart disease, the staging model identifies individuals at

WD, D, FRANZCF, . . . . N . O .
E,m:],},g#m,} ang | assist clinicians to improve their selection or sequencing  risk (because of genetics, lifestyle or other risk factors),
Haa*

Molecular Psychiatry advance online publication, 22 July 2014; doi:10.1038/mp.2014.71 of treatments and enable them to make more accurate  those with symptoms or related syndromes that suggest
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Predicting Psychosis

META-ANALYSIS

Meta-analysis of Transition Outcomes in Individuals at High Clinical Risk

Paolo Fusar-Poli, MD, PhD; Ilaria Bonoldi, MD; Alison R. Yung, PhD; Stefan Borgwardt, PhD;
Matthew J. Kempton, PhD; Lucia Valmaggia, PhD); Francesco Barale, PhD;

Edgardo Caverzasi, PhD; Philip McGuire, PhD

Context: A substantial proportion of people at clinical
high risk of psychosis will develop a psychotic disorder
over time. However, the risk of transition to psychosis
varies between centers, and some recent work suggests
that the risk of transition may be declining,

Objective: To quantitatively examine the literature to
date reporting the transition risk to psychosis in sub-
jects at clinical high risk.

Data Sources: The electronic databases were searched
until January 201 1. All studies reporting transition risks
in patients at clinical high risk were retrieved.

Study Selection: Twenty-seven studies met the inclu-
sion criteria, comprising a total of 2502 patients.

Data Extraction: Transition risks, as well as demo-
graphie, clinical, and methodologic variables, were ex-
tracted from each publication or obtained directly from
its authors.

pants, publication year, treatments received, and
diagnostic eriteria used. There was no publication bias,
and a sensitivity analysis confirmed the robusiness of the
core [indings.

Conclusions: The state of clinical high risk is associ-
ated with a very high risk of developing psychosis within
the first 3 years of clinical presentation, and the risk pro-
gressively increases across this period. The transition risk
varies with the age ol the patient, the nature of the treat-
ment provided, and the way the syndrome and transi-
tion to psychosis are defined.

Arch Gen Psychiatry. 2012;69(3):220-229
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REVIEW ARTICLE W) Check for updates
Progression from being at-risk to psychosis: next steps

Jean Addington , Megan Farris', Daniel Devoe' and Paul Metzak'

Over the past 20 years there has been a great deal of research into those considered to be at risk for developing psychosis. Much
has been learned and studies have been encouraging. The aim of this paper is to offer an update of the current status of research
on risk for psychosis, and what the next steps might be in examining the progression from CHR to psychosis. Advances have been
made in accurate prediction, yet there are some methodological issues in ascertainment, diagnosis, the use of data-driven selection
methods and lack of external validation. Although there have been several high-quality treatment trials the heterogeneity of this
clinical high-risk population has to be addressed so that their treatment needs can be properly met. Recommendations for the
future include more collaborative research programmes, and ensuring they are accessible and harmonized with respect to criteria
and outcomes so that the field can continue to move forward with the development of large collaborative consortiums as well as
increased funding for multisite projects.

npj Schizophrenia (2020)6:27 ; https://doi.org/10.1038/s41537-020-00117-0
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DYNAMIC PREDICTION

Development and Validation of a Dynamic Risk

ORIGINALARTICLE @ Free Access Prediction Model to Forecast Psychosis Onset in

A new method for analysing transition to psychosis: Joint Patients at Clinical High Risk

modelling of time-to-event outcome with time-dependent Erich Studerus =, Katharina Beck, Paolo Fusar-Poli, Anita Riecher-Rossler
predictors Schizophrenia Bulletin, Volume 46, Issue 2, March 2020, Pages 252-260, https://doi.org
Hok Pan Yuen s, Andrew Mackinnon, Barnaby Nelson /10.1093/schbul/sbz059

First published: 24 September 2017 | https://doi.org/10.1002/mpr.1588 | Citations: 11 Published: 29 July 2019

This work received support through an Australian Government Research Training Program Scholarship.
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Multimodal Machine Learning Workflows for Prediction of Psychosis
in Patients With Clinical High-Risk Syndromes

and Recent-Onset Depression
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Supplemental content

E Diverse to predict psychosis in patients with
mml high- nsk (cHnJ states. Whether prediction can be improved by efficiently combining
the risk spectrum to young pati

depnsslve syndromes remains unclear.

OBJECTIVES psychosi i be predicted in paf HR
or recent-onset ion (ROD) using multi chi g that optimally
dinical and d ging .
and DONgEI’\K:rI:Ka.\.n s (PRS) for geographic
izability: to test and integrate clinicians’ predictions: and ize clinical utility by

building a sequential prognostic system.
DESIGN, SETTING, AND PARTICIPANTS This multisite, kmgmdmal prognostic: ;ludy performed

in7 academic early in’5 Europe

CHR sy ROD volunteers. The 167 patients with
CHR syndromes and 167 with ROD was recruited from February 1, 2014, to May 31, 2017, of
whom 26 (23 with CH 3 with ROD! hosis.

18-month follow-up (1 = 245) were used or model training and leave-one-site-out
cross-validation. Tt

model specificity. Lyrfnur healthy jided
for prognostic I Three i further
45 cases with psychosis transition and 600" ion for th ion of
clinical- itive. SMRI-based, i Daf January
1,2019, to March 31, 2020.

MAIN OUTCOMES Accuracy izability of prognostic systems.
RESULTS Atotal of 668 indi 34 included inthe.

analysis (mean [SD] age. 251 [5.8] years: 354 [53.0%] female and 314 [47.0%] male).
Clinicians attained a balanced accuracy of 73.2% by effectively ruling out (specificity. 84.9%)

but ineffectively ruling 61.5%) psychosi Incontrast, algorithm:

showed high sensitivity (76.0%-88,0%) but low specificity (53.5%66.8%). Acybemeticrisk Author Affiliations: Author
calculator icand redicted psychosis with a atfiations are isted at theend of this
balanced accuracy of 85.5% (sensitivity, 84.6%; speciicity, 86.4%). In comparison, an artice.

N Group Information: A tolist
optimal prognostic woridiow p balanced yof 85.9 84.6%: I (o » ot
specificity, 87.3%) ata much lower diagnostic: nurdenbysequenmuy integrating Prognostic Tools for Early Psychosis
clinical-neurocognitive, expert-based, PRS-based, b needed
for the given patient. Findings were supported by good external validation results. appears at the end of article

= = Corresponding Author: Nikolaos
caN(msqustnELEvAﬂ([m u that an be . Koutsouderis. MD. Depa of
predic sk spect and clinicians'risk Poychiatry and Psychotherapy,
estimates. For clinical golarge-scale Ludwig-Maximilian-University.
N N - Nussbaumstrasse 7, 0-80336
I T e Munich, Germany (nikoiaos

doi:10.1001 20203604 koutsoularis@

Published oniine December 2, 2020. med uni-muenchen de).
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AMP SCZ Organizational Structure

~
Accelerating Medicines Partnership (AMP
’ PR aweexcaumee EXECUTIVE COMMITTEE
COMMITTEE (EC)
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Outcomes of Nontransitioned Cases in a Sample at
Ultra-High Risk for Psychosis

Ashleigh Lin, Ph.D.

Stephen |. Wood, Ph.D.
Barnahy Nelson, Ph.D.
Amanda Beavan, B.Sc.

Patrick McGorry, M.D., Ph.D.,
F.RAN.ZCP.

Alison R. Yung, M.D.,
F.RAN.Z.CP.

Objective: Two-thirds of individuals iden-
tified as at ultra-high risk for psychosis do
not develop psychotic disorder aver the
medium term. The authors examined out-
comes in a group of such patients.

Method: Participants were help-seeking
individuals identified as being at ultra-high
risk for psychosis 2-14 years previously.
The 226 participants (125 female, 101 male)
completed a follow-up assessment and had
not developed psychosis. Their mean age at
follow-up was 25.5 years (SD=4.8).

Results: At follow-up, 28% of the partic-
ipants reported attenuated psychotic
symptoms. Over the follow-up period, 68%
experienced nonpsychatic disorders: mood
disorder in 49%, anxiety disorder in 35%,
and substance use disorder in 29%. For the
majority (30%), nonpsychotic disorder was
present at baseline, and it persisted for

52% of them. During follow-up, 26% of the
cohort had remission of a disorder, but
38% developed a new disorder. Only 7%
did not experience any disorder at base-
line or during follow up. The incidence of
nonpsychotic disorder was associated with
more negative symptoms at baseline. Fe-
male participants experienced higher rates
of persistent or recurrent disorder. Meeting
criteria for brief limited intermittent psy-
chotic symptoms at intake was associated
with lower risk for persistent or recurrent
disorder.

Conclusions: Individuals at ultra-high risk
for psychosis who do not transition to psy-
chosis are at significant risk for continued
attenuated psychotic symptoms, persistent
or recurrent disorders, and incident dis-
orders. Findings have implications for on-
going clinical care.

Am | Psychiatry Lin et al.; AiA:1-10

Orygen: National Centre of Excellence in Youth Mental Health



SPECIAL ARTICLE

Beyond the “at risk mental state” concept: transitioning to
transdiagnostic psychiatry

Patrick D. McGorry, Jessica A. Hartmann, Rachael Spooner, Barnaby Nelson
Orygen, The National Centre of Excellence in Youth Mental Health, and Centre for Youth Mental Health, University of Melbourne, Parkville, Australia

The “at risk mental state” for psychosis approach has been a catalytic, highly productive research paradigm over the last 25 years. In this
paper we review that paradigm and summarize its key lessons, which include the valence of this phenotype for future psychosis outcomes, but
also for comorbid, persistent or incident non-psychotic disorders; and the evidence that onset of psychotic disorder can at least be delayed in
ultra high risk (UHR) patients, and that some full-threshold psychotic disorder may emerge from risk states not captured by UHR criteria. The
paradigm has also illuminated risk factors and mechanisms involved in psychosis onset. However, findings from this and related paradigms
indicate the need to develop new identification and diag ic strategies. These findings include the high prevalence and impact of mental dis-
orders in young people, the limitations of current diagnostic systems and risk identification approaches, the diffuse and unstable symptom
patterns in early stages, and their pluripotent, transdiagnostic trajectories. The approach we have recently adopted has been guided by the
clinical staging model and adapts the original “at risk mental state” approach to encompass a broader range of inputs and output target syn-
dromes. This approach is supported by a number of novel modelling and prediction strategies that ack ledge and reflect the dynamic
nature of psychopathology, such as dynamical systems theory, network theory, and joint modelling. Importantly, a broader transdiagnostic
approach and enhancing specific prediction (profiling or increasing precision) can be achieved concurrently. A holistic strategy can be devel-
oped that applies these new prediction approaches, as well as machine learning and iterative probabilistic multimodal models, to a blend of
subjective psychological data, physical disturbances (e.g., EEG measures) and biomarkers (e.g., neuroinfl ion, neural k abnormal-
ities) acquired through fine-grained sequential or longitudinal assessments. This strategy could ultimately enhance our understanding and
ability to predict the onset, early course and evolution of mental ill health, further opening pathways for preventive interventions.

Key words: At risk mental state, psychosis, ultra high risk, transition, transdiagnostic psychiatry, clinical staging, CHARMS, prediction strat-
egies, network theory, dynamical systems theory, joint modelling

(World Psychiatry 2018;17:133-142)
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Figure 1A. Traditional UHR paradigm in the context of clinical staging
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STAGING: DIAGNOSIS SANS FRONTIERES

=Some authors have attempted to mould the staging idea to the procrustean
silos of existing late macrophenotypes. However, the essential feature of the
model is that it is transdiagnostic.

=This does not mean that late macrophenotypes such as mania, psychosis
and anorexia cannot be accommodated as they differentiate out and
stabilize.

=The specificity of treatment approaches or otherwise can be examined and
the spurious precision of the licensing of medications and other therapies
replaced by a more flexible and accurate evidence-based approach as in
mainstream health care.



The Dynamics of Subthreshold
Psychopathology: Implications for
Diagnosis and Treatment

Subthreshold Extended Phenotypes

The article by Zammit et al. (1) in this issue of the Jowrnal confirms that mental
disorders appear to be continmous—phenomenologically and longitodinally—
with subthreshold states, or extended phenotypes, of psychopathology. There is
well-replicated evidence that major depression can be traced to subthreshold
depressive states (2), common mental disorders to subthreshold neuwrotic symp-
toms (3), bipolar disorder to subthreshold mania (4), autismm to subthreshold
autistic traits (5], and psychotic disorders to subthreshold psychotic experiences
(6). In addition, research indicates that normal varation and the extreme end of
the distribution tend to share the same genetic and nongenetic causes [(7-10),
indicating at least a degree of eto-
logical continuity in addition to psv-
chometric and predictive contimuity.

The earliest expressions of

Subthreshold extended phenotypes F:S‘_].-'l:‘h G}'M.I‘hﬂﬁﬂg}" ﬂ'rE L HDHS;?E'L‘I_}?E.
in the general population are concep- mixed bag of affective dysregulation,
tually quite different from the "ultra- aberrant salience, motivational

high risk™ or "at-risk mental state alterations, anxiety states, and other
populations in the psychosis litera- -

ture. In the area of psychosis, ultra- EEI.F'I_].-" SYMmprorns.
high risk or at-nsk mental states refer




FIGURE 1. Staging Model of Causal Syrmptom Crosits™
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STAGING IN 3D
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Increasing symptom specificity and severity
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PSYCHOPATHOLOGY AS COMPLEX

DYNAMIC SYSTEM
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PSYCHOPATHOLOGY AS DYNAMIC
SYSTEM

Network theory: Dynamic networks in CHARMS (pilot)
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Hartmann, McGorry, Nelson. Predicting critical transitions in the mental health of young
people at risk of serious mental iliness: A pilot study. In preparation.
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Moving From Static to Dynamic Models
of the Onset of Mental Disorder

A Review

Barnaby Nelson, PhD; Patrick D. McGorry, MD, PhD; Marieke Wichers, PhD;
Johanna T. W. Wigman, PhD: Jessica A. Hartmann, PhD

IMPORTANCE In recent years, there has been increased focus on subthreshold stages of
mental disorders, with attempts to model and predict which individuals will progress to
full-threshold disorder. Given this research attention and the dlinical significance of the issue.
this article analyzes the assumptions of the theoretical models in the field.

OBSERVATIONS Psychiatric research into predicting the onset of mental disorder has shown
an overreliance on one-off sampling of cross-sectional data (ie. a snapshot of dlinical state and
other risk markers) and may benefit from taking dynamic changes into account in predictive
modeling. Cross-disciplinary approaches to complex system structures and changes, such

as dynamical systems theory, network theory, instability mechanisms, chaos theory, and
catastrophe theory, offer potent models that can be applied to the emergence (or decline)

of psychopathology. including psychosis prediction, as well as to transdiagnostic emergence
of symptoms.

CONCLUSIONS AND RELEVANCE Psychiatric research may benefit from approaching
psychopathology as a system rather than as a category. identifying dynamics of system
change (eg. abrupt vs gradual psychosis onset). and determining the factors to which these
systems are most sensitive (eg, interpersonal dynamics and neurochemical change) and the
individual variability in system architecture and change. These goals can be advanced by
testing hypotheses that emerge from cross-disciplinary models of complex systems. Future
studies require repeated longitudinal assessment of relevant variables through either (or a
combination of ) micro-level (momentary and day-to-day) and macro-level (month and year)
assessments. Ecological momentary assessment is a data collection technique appropriate
for micro-level assessment. Relevant statistical approaches are joint modeling and time series
analysis. including metric-based and model-based methods that draw on the mathematical
principles of dynamical systems. This next generation of prediction studies may more
accurately model the dynamic nature of psychopathology and system change as well as have
treatment implications, such as introducing a means of identifying critical periods of risk for

mental state deterioration. Author Affiliations: Orygen, The
Mational Centra of Excellenca in
Youth Mental Health, The University
of Melbourne, Melbourne, Australia

Malenn MrCarm Uarkmann).



Psychological Medicine

cambridge.org/psm

Invited Review

Cite this article: Wichers M, Schreuder MJ,
Goekoop R, Groen RN (2018). Can we predict
the direction of sudden shifts in symptoms?
Transdiagnostic implications from a complex
systems perspective on psychopathology.
Psychological Medicine 49, 380-387. https://
doi.org/10.1017/50033291718002064

Received: 20 March 2018

Revised: 27 June 2018

Accepted: 19 July 2018

First published online: 22 August 2018

Key words:
Complex systems; psychopathology;
transdiagnostic approach

Author for correspondence:
Marieke Wichers, E-mail: m.c.wichers@umcg.nl

Can we predict the direction of sudden shifts
in symptoms? Transdiagnostic implications
from a complex systems perspective

on psychopathology

Marieke Wichers?, Marieke J. Schreuder?!, Rutger Goekoop? and Robin N. Groen!

University of Groningen, University Medical Center Groningen, Department of Psychiatrie, Interdisciplinary Center
Psychopathology and Emotion Regulation (ICPE), Groningen, The Netherlands and 2Depar‘(ment of Mood
Disorders, Parnassia Group, PsyQ, The Hague, The Netherlands

Abstract

Recently, there has been renewed interest in the application of assumptions from complex sys-
tems theory in the field of psychopathology. One assumption, with high clinical relevance, is
that sudden transitions in symptoms may be anticipated by rising instability in the system,
which can be detected with early warning signals (EWS). Empirical studies support the
idea that this principle also applies to the field of psychopathology. The current manuscript
discusses whether assumptions from complex systems theory can additionally be informative
with respect to the specific symptom dimension in which such a transition will occur (e.g.
whether a transition towards anxious, depressive or manic symptoms is most likely). From
a complex systems perspective, both EWS measured in single symptom dynamics and net-
work symptom dynamics at large are hypothesized to provide clues regarding the direction
of the transition. Challenging research designs are needed to provide empirical validation
of these hypotheses. These designs should be able to follow sudden transitions ‘live’ using fre-
quent observations of symptoms within individuals and apply a transdiagnostic approach to
psychopathology. If the assumptions proposed are supported by empirical studies then this
will signify a large improvement in the possibility for personalized estimations of the course
of psychiatric symptoms. Such information can be extremely useful for early intervention
strategies aimed at preventing specific psychiatric problems.
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Biomarkers and clinical staging in psychiatry

PATRICK MCGORRY', MATCHERI KESHAVANZ, SHERILYN GOLDSTONE', PAUL AMMINGER |, KELLY ALLOTT],
MicHAEL BErk "2, Suzie LAvoie', CHristos PANTELISY, ALISON YUNG®, STEPHEN WO0OD®, 1an HiCKIE

'Orygen Youth Health Research Centre, Centre for Youth Mental Health, Department of Psychiatry, University of Melboume, Melboume, Australia; *Beth [srael

Deaconess Medical Centre, Harvard Medical School, Boston, MA, USA: *School of Medicine, Deakin University, Geelong, Australia; *“mMelbourmne Neuropsychia-
try Cenire, Department of Psychiatry, University of Melbourne, M elboume, Australia; Fnstitute of Brain, Behaviour and Mental Health, University of Manchester,
Manchester, UK: *School of Psychology, University of Birmingham, Birmingham, UK: ”Brain and Mind Research Institute, University of Sydney, Sydney, Australia

Personalized medicine is rapidly becoming a reality in today’s physical medicine. However, as yvet this is largely an aspirational goal in psy-
chiatry, despite significant adovarnces in our understanding of the biochemical, genetic and neurobiological processes underlying major mernital
disorders. Preventive medicine relies on the availability of predictive tools; in psychiatry we still largely lack these. Furthermore, our curreri
diagriostic systerns, with their focus on well-established, largely chronic illness, do not support a pre-emptive, let alome a preventive,
approach, since it is during the early stages of a disorder that interventions have the potential to offer the greatest benefit. Here, we present a
clinical staging model for severe mental disorders and discuss examples of biological markers that have already undergorne some systematic
eraluation and that could be integrated into such a framework The advantage of this model is that it explicitly considers the evolution of
psychopathology during the development of a mental illness and emphasizes that progression of illness is by no means inevitable, but can be
altered by providing appropriate interventions that target individual modifiable risk and protective factors. The specific goals of therapeutic
intervention are therefore broadened to include the prevention of illness onset or progression, and to minimize the risk of harmm associated
with more complex freatmert regimerns. The staging model also facilitates the integration of new data on the biological, social and enviror-
merital factors that influence mental illness into our clinical and diagnostic infrasiructure, which will provide a major step forward in the
developmernt of a truly pre-emiptive psychiatry.

Key words: Biomarkers, clinical staging, diagnostic reform, early intervention, personalized medicine, pre-emptive psychiatry, youth mental
health

(World Psychiatry 2014;15211-225)
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THE TASK

TO FORMULATE A GLOBAL COLLABORATIVE STRATEGY TO BUILD A
DIAGNOSTIC MODEL WHICH:

HAS REAL UTILITY FOR CLINICIANS AND PATIENTS
IS UNDERSTOOD AND ACCEPTED BY PATIENTS AND SOCIETY
CULTURALLY UNIVERSAL AND ADAPTABLE

REMOVES BARRIERS TO DISCOVERY AND NOVEL THERAPIES AND
TO IMPLEMENTATION OF FINDINGS



THE HOLY GRAIL

Our aim is to forge a new way forward seeking to integrate the perspectives
and methods of quantitative psychopathology, network analysis and EMA,
and clinical staging congruent with ideographic and cultural perspectives.

Our goal is to pave the way for a nosology that is fit for purpose and can
guide treatment selection, and begin to orient and align the global
neurobiological research endeavour much more to meaningful clinical goals.

New research strategies and pathways could be formulated as stepping
stones to this holy grail.
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“So far so good. Let’s hope we win.”
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