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The future of early intervention in mental health
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 INTRODUCTION: Achievements of early intervention

e LIMITATIONS AND SOME WAYS FORWARD: Overcoming hurdles and
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 INTRODUCTION: Achievements of early intervention



INTERVENTION IN MENTAL HEALTH

In the past...

Treatment

Figure 1: Mrazek & Haggerty’s model of the spectrum of interventions for mental health problems and mental
disorders50

Taking care of chronicity
Pesimistic approach

High stigma

Low empowerment of patients
Poor outcome...



INTERVENTION IN MENTAL HEALTH
1990: a need for change!

Treatment
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Early treatment

Figure 1: Mrazek & Haggerty’s model of the spectrum of interventions for mental health problems and mental
disorders50



EARLY INTERVENTION IN MENTAL HEALTH
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Targets and strategies of early intervention:
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The challenges in the early phase of psychosis

DENIAL DISENGAGEMENT
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-irst episode psychosis: patients” engagement
n standard care is poor

After a first hospitalisation for psychosis,

in the absence of a specific organisation

of care

* 50% of patients never attend first out
patient appointment after discharge

* Of those who attend, 50% disengage
after 2 appointments

* Readmission occurs within the year
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The strategies

* REDUCING DISENGAGEMENT:

* Promoting engagement: the central role of case managers
* |ldentifying patients at risk of disengagement
* Increasing accessibility: mobile teams, assertive attitude

* PROMOTING INSIGHT:

* Empowerment

* Optimism

* Partnership

* Focusing on resources and not only on difficulties and symptoms
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1. Promoting engagement: a matter of attitude

NTERVENTION

NSIGHTS

The therapeutic alliance: is it necessary or sufficient to engender
positive outcomes?
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1. Promoting engagement

1. Take time to understand the whole person rather than focus only on
psychopathology

Understand the person’s explanatory model

Enquire about patient’s previous experience of treatment
Explore strengths and hopes and not only difficulties
Tailor intervention to patient’s stage of recovery

Plan treatment on the basis of patients’ priorities

Nou AW

Encourage realistic hopes and optimism

8. Be prepared for ruptures which can be a fertile ground
9. Engagement is an ongoing process: it takes time and perseverance
10. Let patients matter to you



. ldentifying patients at risk of disengagement
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Objectives: To assess the prevalence and predictors of service disengagement in a treated
epidemiological cohort of first-episode psychosis (FEP) patients.
Methods: The Early Psychosis Prevention and Intervention Centre (EPPIC) in Australia admitted 786
FEP patients from January 1998 to December 2000. Treatment at EPPIC is scheduled for 18 months.
Data were collected from patients’ files using a standardized questionnaire. Seven hundred four files
were available; 44 were exduded, because of a non-psychotic diagnosis at endpoint (n=43) or
missing data on service disengagement (n=1). Rate of service disengagement was the outcome
of interest, as well as pre-treatment, baseline, and treatment predictors of service disengagement,
which were examined via Cox proportional hazards models.
Results: 154 patients (23.3%) disengaged from service. A past forensic history (Hazard ratio [HR] =
1.69; 95%C1 1.17-245), lower severity of illness at baseline (HR=0.59; 95%0 0.48-0.72), living
without family at discharge (HR= 1.75; 95%C1 1.22-2.50) and persistence of substance use disorder
during treatment (HR=2.30; 95%0 1.45-3.66) were significant predictors of disengagement from
service.
Conclusions: While engagement strategies are a core element in the treatment of first-episode
psychosis, particular attention should be paid to these factors associated with disengagement.
Involvement of the family in the treatment process, and focusing on reduction of substance use,
need to be pursued in early intervention services.

© 2010 Elsevier BV. All rights reserved.

* DISENGAGEMENT PREVALENCE over 18 months: 23%

* PREDICTIVE FACTORS (Cox regression)
» Past forensic history (HR = 1.7)
»No contact with family (HR = 1.7)
» Persistance of Substance abuse (HR=2.3)

»STRATEGIES
»Specific attention to patients with forensic issues
»Work with families
»Work on addiction



3. Organizing care to facilitate access

TIPP : Treatment and early Intervention in Psychosis Program
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Promoting insight

* A collaborative process: psycho-education is only one element

Not an emergency!

Can sometimes do more harm than good: adapt intervention to each patient’s
stage of recovery

Development of insight is a psychotherapeutic process in itself

Main elements:
* Listen to the patient, to their conception of what is happening
* Define objectives that suit them
* Do not directly question denial
* Explore and try to understand the possible meaning of delusions
* |dentify crisis factors
* Ljsten, propose alternative conceptions to explain crisis
* Be flexible, accept partial insight, accept variations in degree of insight over time



Collaborative psycho-education manuals
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What is the impact and the cost of such programs?

Cost-effectiveness plane
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REVIEW

URRENT

s, How successful are first episode programs?
A review of the evidence for specialized assertive
early intervention

Merete Nordentoft, Jesper @strup Rasmussen, Marianne Melau,
Carsten R. Hjorthey, and Anne A.E. Thorup

* reduce use of hospital beds
* improve patient satisfaction
e are less costly

The illness pr
disorders appe

 Compared to standard care, specialized programs are more effective in
» dealing with negative symptoms
* |ead to greater reduction in substance abuse

* If the duration of the program is too short, these benefits are unfortunately
not maintained when patients return to regular care.

e ® 2-year programs are too short, but the ideal duration has yet to be defined

qualified inter
possible. The

long periods o
with the high

of contact with family and t'[lu-ml..\ |1], sulcidal acts Actlon Plan 2013-2020 [12].
[2-4], development of comorbid substance use and
criminality [5-7]. In maost cases, both the young
person and his or her family have no comprehen-
slon of the impact and consequences of the illness,
and their knowledge about the illness and how to
manage it may be insufficient at the time of onset
[8], which leads to high levels of family burden Curr Opin Psychialry 2014, 27167 -
19.10]. DO 21087 YCO.000 0000000000052

09517347 © 2014 ‘Walters Kluwer Health | Lippincatt Williams & Wilkins www.co-psychiatry.com

Curr Opin Psychiatry 2014, 27:167-172
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EARLY INTERVENTION IN MENTAL HEALTH
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Prevention is better than cure.
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Figure 1: Mrazek & Haggerty’s model of the spectrum of interventions for mertar e pros
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THE PRODROMAL PHASE — AT Risk Mental State
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Figure 3. Model of psychosis onset from the

clinical high-risk state. The higher the line on the y-axis, the higher the symptom severity.
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Predicitve validity: transition rate to psychosis over time

= fung et al," 2004 === Ruhrmann et al % 2010
== (annon et al,™ 2008 we= Ruhrmann et al,* 2010 {projected)
Riecher-Rossler et al," 2009 Ziermans et al * 2011

— Demjaha et 2, 2010 = Gombined Metanalysis on 2500 ARMS patients
0. (Fusar-Poli 2013) :
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Figure 4. Meta-analysis of transition risks in studies reporting Kaplan-Meier
estimates of psychosis transition over time in the high-risk state (n = 984
individuals) (for details of the study, see Fusar-Poli et al”®). These risks are
based on treated cohorts with no standardized treatment, so transition risk
estimates are not for natural course or untreated cases.



Development of preventive treatments

Long-Chain -3 Fatty Acids for Indicated Prevention

of Psychotic Disorders

A Randomized, Placebo-Controlled Trial

G. Paul Amminger, MD,
Claudia M. Kli
Fatrich D. McGarry,

Miriam R. Schafe
Sue M. Cotton, PhD
MD, PhD; Gregor E. Berger, MD

Context: The use of antipsychotic medication for the
prevention of psychotic disorders is controversial. Long:
chain w-3 (omega-2) polyunsaturated fatty acids (PU
may he heneficial in a ra af psychiatric conditions
including 2 schizophrenia. Given that w-3 PUFAs are gen-
erally beneficial to health and without clinically rel-
evant adverse elfects, their preventive use in |‘h_\(.}|\\‘1|¥
merits investigation.

Objective: Ta determine whether w-3 PUFAs reduce
the rate of progression to first-cpisode psychotic disor-
der in adolescents and young adults aged 13 to 25 years
with subthreshold psychesis.

Design: Randomized, double-blind, placebo-
controlled trial conducted between 2004 and 2007.

Setting: Psychosis detection unit of a large public hos-
pital in Vienna, Austria.

Participants: Eighty-one individuals at ultra-high risk
of psychotic disorder.

Interventions: A 12-weck intervention period of 1.2-
g/d w-3 PUFA or placebo was followed by a 40-week
monitoring period: the total study period was 12
months.

MDY Konstantines Papa,
wsan M. Harrigan, M5c: Andrew Machinnon, PhD;

orgiou, MD;

Main Outcome Measwres: The primary outcome mea-
sure was transition to psychotic disorder. Secondary out-
comes included sympromatic and functional changes. The
ratio of w-6 to w-3 [ty ; in erythrocytes was used to
index pretreatment vs postt id composition.

Resvlts: Scventy-six of 81 participants (93.8%) com-
pleted the intervention. By study’s end (12 months), 2
of 41 individuals (4 9%) in the w-3
{ 2) in the placebo group had .
Lhnm disorder (P=.007). The difference between the
groups in the cumulative risk of progression to full-
threshold psychosis was 22.6% (95% confidence inter-
val, 4.8-40.4). w-3 Polyunsaturated fauy acids also sig-
nificantly reduced pu-.m\ ‘mptoms (P=.01]. n
symptoms ( 1), and general symptoms (P=
improved f\mumnmg (P=.002) compared with pla-
cebo. The incidence of ad effects did not differ be-
tween the treatment groups.

Conclusions: Long-chain w-3 PUFAs reduce the risk of
progression 1o psy \.Imuc disorder and may offer a safe
and efficacious stral i ed prevention in young
people with subthre: mkl psychotic states.

Trial Registration: clinicalinals. gov Identifier:
NCT00396043

Arch Gen Psychiatry. 2010; :146-154

ABRLY TREATMENT IN SCHIZO-  Neuroanatomical changes observed m ultra-
phrenia and ather psycha-  high-risk individuals who progress to psy-
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ses has been linked to bet- chotic disorder suggest an active biologi-

Department of Child and ter outcomes.! Given that  cal process during this transition, raising the
subclinical psychotic symp-  possibility that intervention might be indi-
toms may predict psychotic disorder’and  cated before expression of frank psychotic

s proneness

Centre far

5 napopulation may  symptom:
ted to the rate of psychotic disor-  trolled studies have evaluated the efficacy
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holds the promise of even better out-
comes, with the potential to prevent full-
blown psychotic disorders.

In the 1990s s of prospecti
ies validated eriteria that are capable of iden-
tifying individuals with subthreshold symp-
toms at ultra-high risk of psychosis”

of antipsychotic medication andior cogni-
tive therapy to reduce the conversion to psy-
chosis rate in ultra-hi oups.™ These
studics support the ongoing evaluation of
interventions for the prevention of conver-
sion to psychosis.
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chain w-3 and w-6 polyunsaturated fatry
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Figure 2 | Kaplan-Meier estimates of the risk of progression from the at-
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disorder in participants assigned to omega-3

PUFAs or placebo. Four of 41 individuals from the omega-3 PUFA group




In summary

* Has been a major improvement and a revolution in the way we
approach psychiatry
* Hope
* Ambition
* Empowerment

* Has majorly impacted
* Quality and efficacy of treatment
* The availability of secondary and tertiary prevention strategies

* Has promoted a huge intersest in research
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Clinical challenges



Improving early intervention in
psychosis
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A review of the evidence for specialized assertive
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How successful are first episode programs?

early intervention

Merete Nordentoft, Jesper @strup Rasmussen, Marianne Melau,
Carsten R. Hjorthey, and Anne A.E. Thorup

 Compared to standard care, specialized programs are more effective in
* dealing with negative symptoms
* |lead to greater reduction in substance abuse
* reduce use of hospital beds
e improve patient satisfaction
e are less costly

* |If the duration of the program is too short, these
benefits are unfortunately not maintained when
patients return to regular care.

_i“71« 2-year programs are too short, but the ideal duration

has yet to be defined
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1 | Lippincatt Williams & Wilkins

34



Limitations of early intervention in psychosis

Research

* Absence of long term efficacy

JAMA Psychiatry | Original Investigation

Clinical Recovery and Long-Term Association of Specialized Early
Intervention Services vs Treatment as Usual Among Individuals
With First-Episode Schizophrenia Spectrum Disorder

20-Year Follow-up of the OPUS Trial

* Problem: The poor quality of

No differences between 2 years of
treatment after FEP tretament

EIS vs TAU among individuals with
diagnosed schizophrenia spectrum

disorders at 20 years follow-up. - Future developments:

days of psychiatric hospitalizations, number of psychiatric cutpatient contacts, use of
supported housing/homeless shelters, symptom remission, and clinical recovery.

New initiatives are needed to * Higher qualtiy of the entire treatement
maintain the positive outcomes for mental health issues, event after

achieved after 2 years of EIS and FEP specialized treatment

furthermore improve very long-
term outcomes.




Limitations of early intervention in psychosis

Pyvehological Mea 2045, 35, I} 1306, @ 2005 Cambridge Ur
| 1001017 \(Jl)?l JI [] (J[)—U Printed in the Unite H( gdom

A controlled trial of cognitively oriented
psychotherapy for early psychosis (COPE) with
four-year follow-up readmission data

There were no significant differences
between the two conditions on the
nine primary outcome variables.

The study indicated that there was no
significant advantage to COPE over
and above routme care at EPPIC

INTRODUCTION
t) or the last 15 v
niere

sl

Davi
1998, 1999), altho
conducted within t

* Difficulties to demonstrate the
superiority of specific psychological
interventions

 May mean that other elements of early
intervention programs are more critical:
psychotherapy itself
* engagement
continuity of care
optimism
* Future:
* Keep developing new approaches

* Train psychiatrists in psychotherapy
* Digital approach



Limitations of early intervention in psychosis
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Abstract

peychosis
delay in
1

dare

= Some positive and some negative reports
== * Significant impact during campaigns
=1 ¢ Progress tend to be lost when capaigns
' interrupte

contrasted N0 OIGT Sy SICIIC Chan]

X BE E CouTTed 1 I
catchment area during this period.

d

local program for §

STRUCTURE, PROCESS, AND CONTEXT OF EARLY
INTERVENTION SERVICES

* Reducing DUP remains a
challenge

* Most patients continue to come
from emergency departments

* Problem:
e Stigma and
* lack of mental heatlh litteracy

* Future:
e Promote mental health

litteracy in the population and
schools

 Mental health as capital to

protect



Limitations of early intervention in psychosis

Research

JAMA Psychiatry | Original Investigation

I

Factors Associated With Real-Life Functioning in

& frontlers  Frontiors in Pxychistry

. . ) ek e cer Rate and correlates of self-stigma
Armlda M UCCI et a.l c S— in adult Patients with early
ltalian Network for resq = P
This 4-year cohort stug  EE2"  ERGER I K.

stable participants with

positive symptoms
associated with rea
up. Baseline everyd
with changes in worl

social and nonsoci! —

More than one-fourth of early psychosis
patients experienced significant self-
stigma, highlighting an unmet need for
early detection and intervention of self-
stigma in the initial years of illness.

Findings suggest that 9
associated with real-l
are not routinely asse
Intervention programs
Interventions aimed at

iIndependent 1iving Sho

T management programs for schizophrenia.

* Rate of functional
recovery- remains low

 Problem : Linked to

e various elements that are
not assessed or treated

* self-stigma
* Lack of adaptation of our

society to people with
difficulties

* Adapt society to the needs
of patients



Expanding early intervention to
other disorders



Early intervention in other diaghoses?

* Majority of developments and progress in psychosis

* Limited progress in other disorders
* Exceptions: Autism, personality disorders, ...

* Potential causes:
* Lack of interest or investment in some domains
 Different concepts of the disorder: classification in silos and sub-groups rather
than along time
 Difficulties in identifying relevant targets
* Complexity of the onset: bipolar disorder



The exemple of bipolar disorder



The pioneers

* Fava & Kellner: AJP 1991: « The
appearance of prodromal
symptoms may precede the full
syndrome by weeks or months; if
these symptoms are detected,
recurrences of affective disorders

(bipolar illness, unipolar depression,

panic disorder) could be treated
earlier and perhaps more
effectively. »

THE AMERICAN JOURNAL OF PSYCHIATRY
Special Articles

Prodromal Symptoms in Affective Disorders

Giovanni A. Fava, M.D., and Robert Kellner, M.D., Ph.D.

Q_b)_ggm_:. The mm o[ this paptr was to review the clinical and con(eprual implications of
the studies P of mania, dep , and pamic disorder.
Method: Twenty-, fnur m-dus speuflmﬂy.lddressmg the issue of prodromal symptoms in mood
and anxiety disorders were selectod bry computer search (Medline) and manwal search of Index
Medicus and the psychiatric literature. Results: Most of the studies bave described & prodromal
phase in the develop of mamnia, dep , and panic attacks. Conclusions: The appear-

ance of prodromal symptoms may pmcede the full syndrome by weeks or months; if these

symptoms are detected, recurrences of aff

disurders (bipolar iliness, unipolar depression,

p.mu disorder) could be treated carlier and perhaps more dfamwly DSM-111 has emphasized
di I clinical synd and cross-sectional descriptions. Appraisal of prodromal
.md residual phases may complemen: this approach. The longitsdinal study of prodromes, the

fully developed di

idual states calls for an assessment of personality, neurotic

traits, and their mmacnovl in tb« evolution of affective disorders.

(Am | Psychiatry 1991; 148:823-830)

he term “prodrome™ derives from the Larin word
prodromus, which in turm stems from the Greek
prodromos. It indicated the forerunner of an event (c.g.,
a race). In medicine, prod can be identified with

can be long. The later is an example of a striking dif-
ference between prodromes that may be vague, with
sympeoms such as fatigue and anorexia, whereas the full

the early symproms and signs that differ from those of

are charactenistic of a catastrophic in-
tracranial dxm

the acute clinical phase. The prod | phase ¢

App | of prod | has been of im-

a time interval between the onset of prodromal symp-
toms and the onset of the characteristic manifestation
of the fully developed sliness. Infectious discases provide
simple models for the difference between the phases.
With some infections, such as acute uppcr respiratory
tract infections, the onset of the illness is abrupt and
prodromal symptoms last only a few hours. In others,
such as tuberculous meningitis, the prodromal phase

Recrived June 7, 1990; revision received Ocz. 30, 1990; acoepted

Nov. 19, 1990, From the Affective Disarders Dep-nnﬂn
of Psyc Umvrrun of i, Bologaa, lealy; mdthel

ment of Prychaatry, Univermty of New Mexico, Albuguerque.

repeint o ts 1o Dr, Fava, Dtpmlmtnmé ologia, Viake Btm

Pichat, 5, 140127 Bolagna, lealy
ipunrd m part by a grant from Consighe Nazionale Della Rxcer-

che, ly.
Copyright © 1991 Amencan Psychistric Association,

Am | Psychiatry 148:7, July 1991

portance in clinical mcdn:mt for many progressive,
dangerous, and treatable diseases in which carly de-
tection and timely treacment are crucial. Research on
prodromal symptoms in psychiatry has been largely
anecdoral and a relarively rare topic of systematic
study. An exception concerns schizophrenia (1—5) in
which appraisal of p d to
be important for nrly thcupculx mmvcnnon to pre-
vent the development of full-blown psychoric episodes
16, 7).

The aim of this article was to survey prodromal symp-
toms m affective disorders. The term “affective chmrder
includes in this study both mood and anxiety disorders,
This paper consists of three parts: the methodolo, y
of the study of prodromal symptoms, a review of
literature on three disorders for whach a few studies ate
available (bipolar disorder, jon, and

P P
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First-episode mania: a neglected priority for
early intervention
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Review article

Philippe Conus. Patrick D. McGorry Early intervention for bipolar disorder — Do current treatment guidelines

provide recommendations for the early stages of the disorder? k=
Chia Ming Fang"", Sue Cotton™", Kate Filia™", Mark Phelan®, Philippe Conus”, Sameer Jauhar',
Objective: While first-episode (FE) psychasis has become an important field of research, FE Steven Marwaha®, Patrick D McGorry™", Christopher Davey™™", Michael Berk™™",
affective psychoses, and mania in particular, have been relatively neglected. This paper Aswin Ratheesh™"™"
summanzes cument knowledge about FE mania and explores the potential for eary + Grygen
ntervention. ! Ii""“ . N o
Method: The main computarized psychiatnc literaturs databases wers accessad. L .
Results: When functional as wall as symptomatic variables are considerad, the outcome of n:..l O n C u S I O n S O e re I S a a C O e l I I p a S I S
mania is not as good as was formerdy belisved, a charactenistic which iz already present from '_'T"v-v'-
tha first episode. Various factors (lower socic-oconomic status, younger age at onset of g
illness, poor adherence to treatment. presence of comorbidity) have been identfied as  Flaorey

possible predictors of poor outcome. The prognostic value of the presence of psychotic
symptoms and their congruence to mood. as well as the diagnostic subgroup, is less well
established. This lterature review also reveals strking similanties between manic and ART
schizophreniform first episodes. Poor functional outcome in a significant proportion of patients
followang the first episode, high nisk of suicide, high prevalence of comorbid diagnoses, worse
outcome with a younger age at onset and with longer delay until freatment is initiated, and
finally early presence of neuro-anatomical changes, are observed in both syndromes.
Conclusions: This pattem justifies the davelopmant of eary intarvention stratagies for FE
manic pationts and supports more exploratory research to identify prodromal symptoms,
which might ulimately lead o even earlier focus on preventive intarventions.

Key words: ecarly intervention, first-episode, mania, outcome, psychosis.

on early BD among widely-respected
current clinical guidelines, likely reflecting
the dearth of primary data. Future
evidence or consensus-based

Australian and New Zealand Journal of Psychiatry 2002; 36:158-172

In recent years, the early phase of psychosis has psychoses have been relatively neglected. Mania in par-

become an important field of research in psychiatry, and
the therapeutic strategies which were developed as a
consequence of this growing interest may be beginning
to improve the outcome in these potentially disastrous
conditions [1]. Probably partly in meaction to the pessi-
mism with which it was considered, schizophrenia has
drawn most of the atiention in this domain, to the point
that ‘carly psychosis” is often equated to ‘early schizo-
phrenia’. As a consequence, first-cpisode (FE) affective

Philippe Conus, (Camespandence}; Pasick [, McGorry

Early Psychosis Prevention and Intervention Centre, Locked Hag 10,
Parkrille. Vicioria 3152, Australia.

Email: conusmichaclis @ bigpand.com

Received 6 June 2001; revised 21 Anpust 2001; accepted 28 August 2001.

ticular has been understudied, and the literature about FE
mania is sparse. For many reasons, it is imperative that a
preventive approach should be extended to the full range
of FE psychosis.

First, mania is a frequent disorder, its lifetime preva-
lence in the USA being 1.6% [2]. Second, while the
Kracpelinian view of mental illness was excessively
pessimistic regarding schizophrenia, it has been exces-
sively optimistic mgarding manic-depression [3-6]. Third,
many studies have shown that the number of manic
episodes is a predictive factor for greater risk of relapse
[7], more severe cognitive deficits [E-11] and worse
overall outcome [5]. Besides the disruptive effect mood
symptoms have on patient lives, up to 15% of patients
can be expecied to commit suicide without sustained
therapy [12]. As expressed by K. Jamison [13]: “[This]

recommendations could significantly
.., inform clinical practice for this

=1 population.
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A systematic review of interventions ey

in the early course of bipolar disorder | or Il
a report of the International Society for Bipolar
Disorders Taskforce on early intervention
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Systematic review of the effectiveness of interventions in
the early course of BD | or II.

Only 25 studies between 1971 and 2022: 16 randomized
studies and 9 non-randomized studies

Main findings in the early phase of BD:
« Lithium: lower recurrence risk than other mood
stabilizers.
« Mood stabilizers associated with better global
functioning than antipsychotics in the medium term
« Psychological therapies:
« few data limited by heterogeneity
« family-focused and CBT associated with reduced
recurrence risk or improved symptomatic
outcomes.

« Same pharmacological interventions were more

efficacious In preventing recurrences when utilized In
earlier illness course.




DO WE NEED EARLY INTERVENTION IN
BIPOLAR DISORDERS?

* Poor outcome, already after first episode mania

* Rapid syndromal recovery from first manic episode (90%), BUT
* Persistence of symptoms (anxiety, depression: 40%)
* Poor functional outcome (60% fail to return to premorbid level) (Conus et al., 2004)

* Long treatment delay : 6 -10 years between first mania and
diagnosis of BD (Post 2003, Baethge 2003)

* Lack of specific treatment guidelines, despite stage specific needs

e Suggestion of an active and progressive process (Berk et al, 2011)

* Decrease in response to treatment with number of episodes
* Increase in relapse risk with number of episodes



Development stages of bipolar disorder

DURATION OF UNTREATED ILLNESS ??

Age in years

Any 1st mood Attenuated Seek
symptoms symptoms mania treatment

1st depressive episode 1st manic episode Diagnosis bipolar
disorder

Adapted from Berk et al. 2007
46



Defining targets for early intervention in
bipolar disorder

Targets for
early intervention

DISTAL PRODROME PROXIMAL

PRODROME

Age in years
@ ® 0 @@ ®E O
Any 1st mood 1st « manic » Seek
symptoms symptoms symptoms treatment
1st depressive episode 1st manic episode Diagnosis bipolar
disorder

Conus P, 2022



Improving detection of first epsiode mania

Any
symptoms

1st mood
symptoms

DURATION OF
UNTREATED ILLNESS

1st « manic »
symptoms

Seek
treatment

Targets for
early intervention

1st depressive episode

1st manic episode

Age in years

Diagnosis bipolar
disorder

48



Improving detection of first epsiode mania

* Promote better knowledge of mania in young patients

* Manic state are often atypical in young people

* |Irritability, increased energy, flight of ideas rather than euphoria
* Should not be mistaken ith behavioural problems

* Psychotic symptoms are commonly present

 Clinicians should not be blinded by this aspect of presentation
e There are no clearly discriminant psychotic symptoms

High rate of substance abuse

* Beware of misdiagnosis with SUD or personnality disorder

* Keep diagnosis open if there is doubt
* dimensional diagnosis is more adapted to early phase of psychiatric disorders



|[dentifying bipolar depression

Targets for
early intervention
DURATION OF
UNTREATED ILLNESS

Age in years

Any 1st mood 1st « manic » Seek
symptoms symptoms symptoms treatment
1st depressive 1st manic episode Diagnosis bipolar

episode disorder




|[dentifying bipolar depression

Depression is the most common initial manifestation of bipolar disorders
(Perugi 2000, Berk 2007)

Majority of the pathology is in the depressive phase (ratio 3 : 1 with mania)
Prescription of antidepressants may lead to mania switch

Currently limited knowledge regarding specific characteristics:

* Berk et al 2004; literature review:
* Early onset,
e Abrupt onset and off set,

* Psychomotor retardation (alteration of emotional reactivity, delayed verbal answers, slowness of
mouvements),

* Melancholic symptoms,
» Atypical depressive symptoms (hypersomnia, hyperphagia, lead paralysis)
* [rritability, mixed states, mood lability, high rate of relapse

* Bipolar Depression Rating Scale (serket al, 2007)
* Need for validation study



|[dentifying the proximal prodrome to
first episode mania

Any
symptoms

1st mood
symptoms

1st « manic »
symptoms

Targets for
early intervention

§
PROXIMAL DURATION OF
PRODROME UNT REATED ILLNESS

Age in years

Seek
treatment

1st depressive
episode

1st manic episode Diagnosis bipolar
disorder
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The limitations in the prodromal
phase and the ARMS concept
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The Prodromal Phase of *

First-Episode Psychosis:
Past and Current
Conceptualizations

by Alisen R. Yung and
D. McGorry

Abstract

‘The initial prodrome in pay-
chosis is potentially impertant
for early intervention, identifica-
Hon of biological markers, and
understanding the process of be-
coming psychotic. This article re-
views the previous literature on
prodrome, including descriptions
of symptoms and signs, and pat-
terns and durations of prodromes
in both schizophrenic and affec-
tive psychoses. Early detailed de-
scriptions, achieved through
malinly anecdotal reports, are
compared with curment concep-
tualizations, such as the DSM-
HI-R checklist of mainly be-
havioral items, which seeks to
enhance reliability of measure-
ment bul at the expense of ade-
quately describing the full range
of phenomena. Current confusion
about the nature of prodromal
features and concerns regarding
the reliability of their measure-
ment are highlighted. This article
proposes an alternative model for
conceptualizing prodromal
changes (the hybrid/interactive
model) and discusses the dif-
ferent ways to view this phase.
The need for a more systematic
evaluation of the prodromal
phase in first-episode psychosis
is emphasized.

Schizophrenia Bulletin, 22(2):
353-370, 1996,

Defining the Term
“Prodrome"

The term “prodrome” is derived
from the Greek word prodromos
meaning the forerunner of an
event (Fava and Kellner 1991). In
clinical medicne, a prodrome ne-
fers to the early symptoms and
signs of an illness that precede the

characteristic manifestations of the
acute, fully developed illness. For
example, measles is described as
having a prodrome of 3 to 4 days
characterized by fever, coryzal
symptoms, conjunctivitis, and
cough. This is followed by the
specific rach, making definitive di-
agnosis possible (Yung and Stanley

198%). Prodrome in psychotic disor-

ders is similarly defined. For ex-
ample, Keith and Matthews (1991)
defined it as “"a heterogeneous
group of behaviors temporally re-
lated to the onset of psychosis™
(p. 53). The definition used by
Loebel et al. (19%92) was the time
interval from onset of unusual be-
havioral symptoms to onset of
psychotic symptoms. And Beiser et
al. (1993) defined it as the period
from first noticeable symptomns to
first prominént psychotic symp-
toms. Essentially, the term refers
to a period of prepsychotic dis-
turbance, representing a deviation
from a person's previous ex-
perience and behavior. As in elini-
cal medicine, prodrome is a retro-
spective concepl, diagnosed only
after the development of definitive
symptoms and signs.

The term “prodrome” has been
used by some authors to denote
the prepsychotic period before a
relapse in those patients with
established psychotic illnesses
(Herz and Melville 1980; Birch-
wood et al. 1989; Malla and MNor-
man 1994). This “relapse pro-
drome” should be distinguished
from the prepsychotic pericd pre-
ceding the first onset of a psy-
chotic illness, the “initial pro-

Reprint requests should be semt to
Dr. AR. Yung Early Psychosis Pre-
vention and Intervention Centre, 35
Poplar Rd.. Parkville. Victoria 3052,
Australia.
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Figure 4. Meta-analysis of transition risks in studies reporting Kaplan-Meier
estimates of psychosis transition over time in the high-risk state (n = 984
individuals) (for details of the study, see Fusar-Poli et al™®). These risks are
based on treated cohorts with no standardized treatment, so transition risk
estimates are not for natural course or untreated cases.

Fusar Poli 2013



Pluripotential Early Stages with
Growing Syndrome Clarity?
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Problems with the ARMS concept

ack of specificity

ow predictive value regarding

ransition to psychosis

ack of models for disorders other

than psychosis

LACK OF RELIABLE BIOMARKERS

However, the ARMS syndrome is a
disorder deserving treatment

198

Disorder, not just state of risk: meta-analysis
of functioning and quality of life in people at high
risk of psychosis

Paolo Fusar-Pol,* Matteo Rocchettl* Alberto Sardella, Alessia Avila, Martina Brandizzi,
Edgardo Caverzasl, Pierluigi Politi, Stephan Ruhrmann and Philip McGuire
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A similar problem with the staging concept

Stage Description Clinical features
0 Mormal Mo or few symptoms
. Sub-threshold levels of anxiety andfor depression; corresponds
L HAITER A i approximately to sub-syndromal depression
1a Distress disorder gohr[r}espunds approximately to mild-to-moderate levels of DSM-IV MDE or
As for Stage 0.5 or above but with additional sub-threshold symptoms e.g.:
. . . . *UHR. psychotic symptoms
1b Distress disorder with ultra-high -mood swings and irritability
risk features . . _— .
phobic behaviour and/or ruminations that cause distress
*substance misuse
2 First treated episode Full-thresheld DSM-IV diagnosable disorder
2 First treated episode in | Remission from a first treated episode, after at least 6 months of evidence-
d remission based indicated treatment
Relapse after recovery, after at least 6 months of remission from a first
= EELEE treated episode
3 Treatment resistance Mo response to evidence-based indicated treatment for at least 6 months

Persistent disorder

Very relevant concept for clinicians

* Major challenges in defining
stages

* |sthe concept applicable to all
disorders in the same way?

* Need for different biological
treatments depending on stage

LACK OF RELIABLE BIOMARKERS



The neuro-biological challenge



Reaching the aims of early intervention:
the role of neuro-biological research

f{> Relapse

Prodrome First episode First —
psychosis treatment /| Remission

N\

Stage specific
biological
treatment

Clinical needs:

Tasks for Biological markers for Biological markers for Biological markers for
Neuroscience: + Diagnosis of illness onset + Treatment targets * Treatment response
' + Stratification * Relapse prevention

|

Synapsy




Research context in
psychiatry in 2000

* Clinicians in psychiatry:
Limited knowledge and
interest in neurobiological
determinants of disorders

* Basic neuroscientists:
Focused on theoretical
aspects and animal models
and with limited links to
psychiatric disorders

Ogyno S\

Credit: B. MELLOR
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Translational research concept

GENETICS

MRS (brain)
METABOLOME (blood)
TRANSCRIPTOME (fibroblasts)

PRECLINICAL MODEL |« » CLINICAL COHORT
MORPHOLOGY (animals)
- ANIMAL MODELS MRI Clinical trials (various
(Glutathion knock-out) — CONNECTIVITY (DSI) <+ stages of illness) with new
- DEVELOPMENT tratments/prevention
(Genes — Environment) NEUROPHYSIOLOGY

EEG

PSYCHOPATHOLOGY
NEUROPSYCHOLOGY
SOCIAL FUNCTIONING

BIOMARKERS for PATHOPHYSIOLOGY
DIAGNOSIS & MONITORING THERAPEUTIC TARGETS




The NAC story: where it started

Prof. Kim Do

* Context:

1. Cerebral activity produces Reactive Oxygen Species (ROS) that
are potentially deleterious to brain structure and function

2. A good regulatory redox system is necessary
3. Glutathion (GSH): the main cerebral antioxydant

 Initial observation: decreased GSH levels in the brain of
schizophrenia patients (CSF and brain spectroscopy)

* Hypothesis: Redox imbalance, mainly regulated by GSH,
may be a central mechanisms in schizophrenia

UNIL | Université de Lausanne




The animal model: GCLM-KO mouse

Cysteine \ Glycine \

Glutamate ﬂ » V-Glu-Cys Glutathione \ S
@ E

+

o

Glutamate Cystein Ligase GSH Synthetase P

(GCL) (GS) S

Knockout mouse line lacking the gene encoding
glutamate-cysteine ligase modifier (GCLM) subunit

GSH deficit (60-70% decrease) throughout brain
structures and throughout life.

Yang &al., JBC 2002; Steullet, Cabungcal, & al. J Neurosci 2010
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TIPP: an early intervention program

* Inclusion criteria
* Age 18 -35
* Less than 6 months antipsychotic treatment

 Living in catchment area (330’000 inhabitants)
* 3 years treatment

* Launched in 2004: > 1000 patients included
* Impact:

* Short delay to treatment: <2 months
* High engagement rate: 5% drop out

* Low rate of hospital admission: 0.8 admission per patient over 3 years

* Longitudinal assessment

ngno S\



A lab of translational research

Lausanne Psychosis Staging Research Program

GENETICS

Metabolome
MRI / MRS .
transcriptome
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First step: to confirm a defici

in schizophrenia

EERNAS - PNAS _ PNAS |

PNAS |

October 16, 2007 | vol. 104 |

no. 42 | 16621-16626

Impaired glutathione synthesis in schizophrenia:
Convergent genetic and functional evidence

René Gysin*T, Rudolf Kraftsik?, Julie Sandell*, Pierre BovetS, Céline Chappuis*®, Philippe Conus’, Patricia Deppen®,
Martin Preisig®, Viviane Ruiz*, Pascal Steullet*, Mirjana Tosic*, Thomas Werge', Michel Cuénod®*, and Kim Q. Do*

*Center for Pyychiatric Meuroscience and ¥ervice of General Psychiatry, Department of Prychiatry, University Hospital Center and University of Lausanne,

1008 Prilly-Lausanne, Switzeria

"Department of Cellular Biolagy and Marphalogy, University of Lausanne, 1005 Lausanne, Switzerland; and

IResearch institute of Biological Prychiatry, Copenhagen University Hospital, Sanct Hans Heepital, £000 Raskilde, Denmar

Edited by Snlamen H. Sryder, Johns Hophire University School of Medicine, Baltimore, MO, and approved &uqust 26, 2007 {received for review

July 18, 2007}

Schizophrenia is & complex multifacterial brain disorder with &
genetic companent. Convergent evidence has implicated oxidative
stress and glutathione [G5H) deficits in the pathogenesis of this
disease. The aim of the present study was to test whether sehizo-
phrenia is associated with a deficit of GSH synthesis. Cultured skin
fibroblasts from schizophrenia patients and control subjects were
challenged with oxidative stress, and parameters of the rate-
iting enzyme for the GSH synthesis, the glutamate cysteine
se (GOL), were measured. Stressed cells of patients had a 26%
(F = 0.002) decreased GCL activity as compared with controls. This
reduction correlated with a 29% (P < 0.001) decreased protein
expression of the catalytic GCL subunit {GOLC). Genetic analysis of
a trinucleotide repeat l'I'NIl] polymorphism in the GCLC gene
shewed a signifi with sehizepl
pendent case-control studies. The most commaon THR genaty pe 7/7
was more frequent in controls [odds ratio (OR) = 0.6, P = 0.003),
whereas the rarest TNR genotype B8/8 was three times more
frequent in patients (OR = 3.0, P = 0.007). Moreover, subjects with
disease-msociated genotypes had lower GOLC protein expression
(P = 0.017), GCL activity (P = 0.037). and G5H contents (F = 0.004)
than subjects with genotypes that were more frequent in controls.
Taken together, the study provides genetie snd funetional evi-
dence that an impaired capacity to synthesize GSH under condi-
tions of oxidative stress i3 a vulnerability factor for schizophrenia,

enia in two inde-

genetic amociation | glstamate cysteine ligase | oxidative stress
GAG trinudeatide nepeat polymarphism | sidin fibroblasts

“hizophrenia is a mulif:
u-mm-m.m z\|l|kmLh schiz

ial discase with a strong heritable
|L|hi.s I) s ruum 1o b«. \[ul]iu] on

levels i vive and on postmortem tissues led to the Ihpu:hm-. that
a dvsregulation of the GSH metabolism is imvolved in the pu[hu
genesi chizophrenia (5-9). GSH levels were reduced by 27% in
cerebrospinal fluid and by 529 in medial prefrontal cortex of
schizophrenia patients (6). Similarly, GSH levels were decreased by
A40% in the caudate region of postmortem-brain tissue fr
phrenia patients, as nparcd with control subjects (7).

GSH plays a crucial role as a cellular antiocidant scavenger of
reactive o species (ROS), and it maintains intracelular redox
potential, detoxifies xenobiotics, and protects cells from oxidative

1 sl

thus particularly sensitive to an impaired capacity 1o react against
oridative stress (14).
tic polymorphisms or mutations that cause a de in GSH
synthesis have been associated o various pathalo | processes or
swders, including ox : stress (15), myocardial infarction
{16). hemolytic ancmia (17), neurological alicrations, or mental
¥ creased risk for cardiovascular
i described for schizophrenia (19, 20).

Cellular GSH levels are highly regulated (21). and several
substanecs known o pd’m]uLL oxidative stress have been shown to

) 2). GSH is synthesized in two consecutive
ctions the first is catalyzed by the enzyme glutamate
ligase |(|L Ly and the second In the GSH synthetase
HCLC) and a modulatory
cd a decrease LM
xpression in culiured skin fibroblasts derived from
paticnts, & compared with controls (8). The same
n between allelic variants of the

dis

GCLM gene and schizophrenia.

The aim of the present study was o test whether schizophrenia
s aseociated with a deficit in GSH synthesis. As a model, we selected
fibroblasis that were obiained by skin biopsy. We supposed thai a
deficit in GSH synthesis is more pronounced under conditions of
oxidative stress, and we thus treated cultured fibroblasts with
ter-butylhydroquinone {1-BHC). a substance known to increase the
expression of phase 11 genes (including GOLM and GCLC), o
increase GSH synthesis. and to uhu..m GSH content (10, o
measured GSH i
of GCLM and
treated conditions. \r\L compared the regula
GCLC protein expression in relation to GCL activity and
content in patients and controls.

As GCLC protein expression and GCL activity were redwced in
paticnts, the GCLC gene became our focus of interesi. This gene
was reporied to contain a GAG mnuLLuu.L repeat (TNR) poly-
morphism in the 5%-unt We compared the
sty in a Swiss sample of 66
5 and a Danish sample
ally, we

cated) and [11}[0
of GCLM and
i5H
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enter of Compatences in Research

t of glutathione production

* Methods: Skin fibroblasts (of patients and
controls) exposed to oxydative stress

* Results and conclusion:

1.

Schizophrenia patients as a group
have a decreased capacity to
synthesize GSH

Some genetic profiles (high risk
genotype) display a particular
decrease

Such genotypes are more frequent
among patients than controls

Wil v
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RESEARCH ARTICLE

Glutathione Deficit Affects the Integrity and Function
of the Fimbria/Fornix and Anterior Commissure in
Mice: Relevance for Schizophrenia

Alberto Corcoba, MS; Pascal Steullet, PhD; Joao M. N. Duarte, PhD;
Yohan Van de Looij, PhD; Aline Monin, PhD; Michel Cuenod, PhD;
Rolf Gruetter, PhD; Kim Q. Do,PhD

L y for F
Switzerland (Mr Corcoba, and Drs Duarte, Van de Looij, and Gruetter); Center for Psychiatric Neuroscience,
Department of Psychiatry, Lausanne University Hospital, CHUV, Lausanne, Switzerland (Mr Corcoba, Drs
Steullet, Monin, Cuenod, and Do); Division of Child Growth & Development, University of Geneva, Geneva,
Switzerland (Dr Van de Looij); Department of Radiology, University Hospital, Lausanne, Switzerland

(Dr Gruetter); Department of Radiology, University Hospital, Geneva, Switzerland (Dr Gruetter).

and ic Imaging, £cole Polytechnique Fédérale de Lausanne, Lausanne,

Correspondence: Kim Q. Do, Center for Psychiatric Neuroscience, Site de Cery, 1008 Prilly, Switzerland (kim do@chuv.ch).

Abstract

Background: Structural anomalies of white matter are found in various brain regions of patients with schizophrenia and
bipolar and other psychiatric disorders, but the causes at the cellular and mulncular levels remain unclear. Gxxdauvg stress
and redox dysregulation have been proposed to play a role in the of several i but
their anatormical and functional consequences are poorly understood. The aim of this study was to investigate white matter
throughout the brain in a preclinical model of redox dysregulation.

Methods: In a mouse model with impaired glutathione synthesis (Gelm KO), a state-of-the-art multimodal magnetic
resonance protocol at high field (14.1 T) was used to assess longitudinally the white matter structure, prefrontal
neurochemical profile, and ventricular volume. Electrophysiological recordings in the abnormal white matter tracts
identified by diffusion tensor imaging were to the of fractional
anisotropy alterations.

Results: Structural alterations observed at peri-pubertal age and adulthood in Gelm KO mice were restricted to the anterior
commissure and fornix-fimbria. Reduced fractional anisotropy in the anterior commissure (-7.5%1.9, P<.01) and fornix-
fimbria (-4.5% =13, P <.05) were accompanied by reduced conduction velocity in fast-conducting fibers of the posterior limb of
the anterior (-14.3% 5.1, P<.05) and slow-conducting fibers of the fornix-fimbria (-8.6% = 2.6, P <.05). Ventricular

Impact of GSH deficit on white matter integrity

Citation: Trans! Psychiatry (2016) 6, e859; doi10.1038/tp2016.117 '@

Werwnature.com/tp

ORIGINAL ARTICLE
Impaired fornix-hippocampus integrity is linked to peripheral
glutathione peroxidase in early psychosis

PS Baumann'~, A Griffa™, M Fournier’, P Golay®®, C Ferrari', L Alameda'?, M Cuenod', }-P Thiran™, P Hagmann®**, KQ Do and
P Conus™

anterior

Glutathione deficit in Gelm KO mice
affects the integrity of the fornix-fimbria
and anterior commissure.

posterior

T2 Tesla dMfusion Tensor Tmaging swdy Tn Golm KG mice showed
' © a decrease in FA in the fomix™ Diffusion tensor imaging
mammillary bodies.'” These studies consistently showed a parameters were altered in peripubertal knockout mice and
decreased fractional anisotropy (FA) in the fomix in chronic  1emajned altered in adulthood. Electrophysiclogical recordings in
schizophrenia. Hippocampal volume (HV} correlates with the  the same model showed a significant decrease in conduction
mean diffusivity in the fomix in patients only, Indicating impertant  yalocity in the fimbria-fornix fibers, providing a potential
structural relationship between these structures in disease  functional basis of FA alterations. This study underlines the high
Interestingly, this tight relationship between the fornix and  vulnerability of the fomix to oxidative stress induced by GSH
ippocampus is also present in Alzheimer's disease.'™ hippo deficit Qi tecent conart alsg sunnots the critical sl of GSH

various other cortical and subcortical structures including

Impairment of white fibers integrity in the
fornix of FEP patients compared to
controls, correlation with GPX activity

UNIL | Université de Lausanne



Impact of GSH deficit during development on PV cells
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Glutathione deficit during development induces anomalies in the rat
anterior cingulate GABAergic neurons: Relevance to schizophrenia

Jan-Harry Cabungeal,*™™ Dominique Nicolas,” Rudolf Kraftsik,” Michel Cuénod,?
Kim Q. Do,* and Jean-Pierre Hornung”

Received 28 July 2

Available online 14 Febroary 2006

A series of studies in schizophrenic patients report a decrease of
glutathione (GSH) in prefrontal cortex (PFC) and cerebrospinal fluid, 2
decrease in mBENA levels for two GSH synth ng enzymes and a
deficit in parvalbumin {PV) expression in a subelass of GABA neurons
In PFC. GSH is an important redox regulator, and its deficit conld be
m reghons rich in
I maodel if redox
amnd ewcess extracellular dopamine) during

respansible for con
dopa
imbalanee (GS
postnatal development would affect PV-expressing neurons. Three
populations of internenrons bmmuw for calcium-binding
proteins were analyzed quantita in 16-day-old rat brain sectbons.
Treated rats showed specific redu in parvalbumin immunoresc-
tivity in the anterior cingulate e but not for calbindin and
calre . These results provide experimental evidence for the eritieal
roke of redox regulation in cortical development and validate this
animal model used in schizophrenia research.

© 2006 Elsevier Ime. All rights reserved.

Animal model; Anterior cingulate ¢
hione; GBR 12009, Inhibitory intermeuro
sulfoximine (B30, Oxidative str
Schizophrenia

e

amine butyric
buthi

; Parvall

Introduction

tive (IR) axon cartridges (Woo et al., 1998) and levels of GAT-1
mRNA ({Ohnuma . 1999), and a reduction in numk of
interneurons expressing mENA for the 67-kDa isoform of glutamic
acid de naylase | ). the synthesizing enzyme for GABA
(Akbari al., 1995; t al.. 2000}, have all been observed in
post-mortem PEC of s ophrenia patients. These alterations in
GABAergic neurotransmission have also been substantiated by

microarray analyses of gene expression, which reported that
transeript coding for proteins mvelved in GABA neurotransmis-
sion (including GADGT) was consistently reduced in the PFC
(Mirnics et al., 2000; Hakak L., 2001).

Antibodies directed against the calcium-binding proteins
parvalbumin (PV), calbindin [-28 {CB) and calretinin {CR) have
been used to investigate changes in the subpopulations of PFC

interneurons in post-mortem schizophrenia. These chemical
markers have been used to identify specific morphological and
functional pups of GABA newrons (Conde et al., 1994;
Gabbot and Bacon, 1996; K hi and Kubota, 1997). In the
PFC, PV ressing neurons include chandelier and wide arbor
basket cells (DeFelipe, 1997; Lund and Lewis, 1993} while CB s
predominantly expressed by double and CR by
hipolar, double bouquet and Cajal - Retrius cells {Lund and Lewis,
1993; Conde e 1994). Each subpopulation of interncuron
contributes specifically to the properties of the principal
projection neurons, and altered GABAergic neurotransmission

QPSY

search and psychistn
ater of Competences in Resaarch

* Methods:

* Rats with GSH deficit exposed to excess
extracellular dopamine during
development

* Exploration of impact on brain structure

* Results:

* Treated rats showed specific reduction in
parvalbumin immunoreactivity in the
anterior cingulate cortex

* Discussion:

* Redox regulation plays a central role in
cortical development

Wil v
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GSH deficit : one element of the
more central mechanism of redox dysregulation

Contents lists available at ScienceDirect

Schizophrenia Research

journal homepage: www.elsevier.com/locate/schres

Review

Redox dysregulation, neuroinflammation, and NMDA receptor
hypofunction: A “central hub” in schizophrenia pathophysiology?

P. Steullet 2, |.H. Cabungcal ?, A. Monin ?, D. Dwir 2, P. 0'Donnell ®, M. Cuenod 2, K.Q. D§ehizophr Res. 2014

1. Various genetic and environmental risk factors for psychosis S ,-';pigeneuc%-

have been identified ENVIRONMENT s o
e O O S
E - ‘. " kY KV
2. Most of these risk factors induce, either directly or g . 2| .| IheORORFLAMMATON iy
. . . Bl E :
indirectly, redox dysregulation o [GHT|E < v ., @
I.IDJ o A REDOX DYSREGULATION } HUB
h fredox d lati d dati % I N\
3' T e presence O re ox ysregu atlon an oxy atlve Stress g MICROCIRCUIT IMPAIRMENT MACROCIRCUIT IMPAIRMENT
. . Parvalbumin interneurons, PNN Oligodendrocytes
E/l balance Myelin/axon integrity
during development induces
* Lesions of myeline and brain fiber tracts (alteration of |l e |
structural connectivity) S“‘”””““LT""“""'”
* Lesions of PV celles (alteration of functional connectivity)

ALTERED COGNITIVE, AFFECTIVE

AND SOCIAL FUNCTIONING
dgyno OSV e H ¢
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Redox dysregulation: could NAC (N-Acétyl-

Cytéine) be a solution?

* Asimple molecule

e Sold over the counter

e Used in many other contexts
* Hardly any side effects

* Contains the precursor of GSH (cystein)

* Hypothesis: Oral administration of NAC
may increase GSH levels in the brain and
balance redox dysregulation

* Restauration or protection of myeline?
* Restauration or protection of PV-i?

Ogyno S\

Glycine

Cysteine \

Glutamate —————— V-Glu-Cys

GCLM

Glutamate Cystein Ligase
(GCL)

-

GSH Synthetase
(GS)

Glutathione




NAC in «chronic» schizophrenia patients

ArchivaL Reports  BIOL PSYCHIATRY 2008;64:361-368 e CONTEXT AND AIM:

N-Acetyl Cysteine as a Glutathione Precursor for o )
Schizophrenia—A Double-Blind, Randomized, * N-Acetyl Cysteine is a precursor of glutathion
Placebo-Controlled Trial

Michael Berk, David Copolov, Olivia Dean, Kristy Lu, Sue Jeavons, lan Schapkaitz,

Murray Anderson-Hunt, Fiona Judd, Fiona Katz, Paul Katz, Sean Ording-Jespersen, John Little,

Philippe Conus, Michel Cuenod, Kim Q. Do, and Ashley |. Bush

Background: Brain glutathione levels are decreased in schizophrenia, a disorder that often is chronic and refractory to reatment. N-acetyl

cysteine (MAC) increases brain glutathione in rodents. This study was conducted to evaluate the safety and effectivenes of oral NAC (1 g
arally twice daily [bid.]) as an add-on to maintenance medication for the treatment of chronic schizophrenia over a 24-week period.

* Aim: evaluating safety and effectiveness of oral NAC (2g/day) vs
placebo as add on to usual treatment in patients with chronic
schizophrenia

Methods: A randomized, rulticenter, double-blind, placebs-controlled study. The primary readout was change frem baseline an the
Positive and Negative Symploms Scale (PANSS) and its components. Secondary readouts included the Clinical Global Irmpression (CGI)
Severity and Improvement scales, as well as general functioning and extrapyramidal rating scales. Changes following a 4-week treatment
diseontinuation were evalusted. One hundred forty pesple with chronie schizaphrenia on maintenance antipsychotic medication were
randomized; B4 completed traatment.

Results: Intent-to-treat analysis revealed that subjects treated with NAC improved more than placebo-treated subjects over the study

period in PANSS total [~ 5.97 (- 1044, I = 009], PANSS negative [rmean difference — 1.83 (95% confidence interval: — 333, —.32)

= D18, and PANSS genesal 279 534, - 20, = 0351, L1 Severity (CGES) [ - 26~ 44, ~ 08),p ~ .004L and €GHimprovement {CGH) . RCT’ d ou ble b lin d' mu |tice nte r, 24 wee ks -84 su bjects - 2.7 gram S/d ay

[=.22 (=41, = 03), p = .035] scores. No significant change on the PANSS positive subscale was seen. N-acetyl eysteine treatrment slio was
mssociated with an improvement in akathisia (p = 022). Effect sires a1 end point were consistent with moderate benefits.

Conclusions: These data suggest that adjunctive NAC has potential as a safe and moderately effective augmentation strategy for chranic [ ] O u tco m e : PA N N S’ CG I , s i d e effe cts

sehizophrenia.

ligase (gelc) (3), which both p
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NAC in the early phase of psychosis

Sehizophrenia Bulletin
deod: 10,1093 sch bulisbx0od

AIMS:

* To explore impact of addition of NAC to standard treatment
in early psychosis (EP) patients

* HYPOTHESES:

* Role of redox dysregulation may be more important in the
early phase of psychosis

Schiz Bull 2018, 44(2):317-327 .

N-acetylcysteine in a Double-Blind Randomized Placebo-Controlled Trial: Toward
Biomarker-Guided Treatment in Early Psychosis

Philippe Conus', Larry J. Seidman®, Margot Fournier’, Lijing Xin*, Martine Cleusix?,

Philipp 5. Baumann'*, Carina Ferrari’, Ann Cousins’, Luis Alameda'”, Mehdi Gholam-Rezaee',
Philippe Golay', Raoul Jenni®, T.-L. Wilson Woo™*, Matcheri 5. Keshavan®, Chin B. Eap®’
Joanne Wojcik®, Michel Cuenod®, Thierry Buclin®, Rolf Gruetter’, and Kim Q. Do*-

"TIPP (Treatment and Early Intervention in Psychosis Program), Service of General Psychiatry, Department of Psychiatry, Lausanne
University Hospital (CHUV), Lausanne, Switzerland; *“Massachusetts Mental Health Center, Public Psychiatry Division of the Y
Beth Isracl, Deaconess Medical Center, Harvard Medical School, Department of Psychiatry, Boston, MA; *Center for Psychuatnc
MNeuroscience, Department of Psychiatry, Lausanne University Hospital (CHUY), Lausanne, Switzerand; *Animal Imaging s
Technology Core (AIT), Center for Biomedical Imaging (CIBM), Ecole Polvtechnique Fedérale de Lausanne, Lausanne, ‘s\.\ 1t)|.l'| ind;
‘Department of Psychiatry, Harvard Medical School, McLean Hospital, Belmont, MA: "Department of Psychiatry, Unit of ®
Pharmacogenetics and Chnical Psychopharmacology, Lavsanne University Hospital (CHUV), Lausanne, Switzerland; “School of
Pharmaceutical Sciences, University of Geneva, University of Lausanne, Geneva, Switzerland; *Division of Clinical Pharmacology,
Lausanne University Hospital (CHUV), Lausanne, Switzerland; *Laboratory of Functional and Metabolic Imaging, Ecole Polytechnigue
Federale de Lausanne, Lausanne, Switzerland 1 .

Impact of NAC may be higher in this phase of the disorder
METHODS:

*To whom correspondence should be addressed; tel: +41-21-314-28-42, fax: +41-21-643-65-62, e-mail: kim.dof@chuv.ch

Biomarker-guided treatments are needed in psychiatry, and
previous data suggest oxidative stress may be a target in
schizophrenia. A previous add-on trial with the antioxidant
N-acetyleysteine (NAC) led to negative symptom reduc-
tions in chronic patients. We aim to study NAC's impact
on symptoms and neurocognition in early psychosis (EP)
and to explore whether glutathione (GSH)redox markers
could represent valid biomarkers to guide treatment. In a
double-blind, randomized, placebo-controlled trial in 63
EP patients, we assessed the effect of NAC supplementa-
tion (2700 mglday, 6 months) on PANSS, neurocognition,
and redox markers (brain GSH |GSH_, ], blood cells
GSH levels [GSH, |, GSH peroxidase activity [GPx|).
Mo changes in negative or positive symptoms or functional
outcome were observed with NAC, but significant improve-
ments were found in favor of NAC on neurocognition (pro-
teasi.nn speed). NAC also led to increases of GSH_,“ by
23%, (P = .005) and GSH,,_ by 19% (P = .05). In patients
with high-baseline GPx,_compared to low-baseline GPx
subgroup explorations revealed a link between changes of
positive symptoms and changes of redox status with NAC,

GSH levels, could help identify a subgroup of patients who
improve their positive symptoms with NAC. Thus, future
trials with antioxidants in EP should consider biomarker-
guided treatment.

Key words:  glutathione/glutathione peroxidase/
schizophrenia/MRS/prefrontal cortex/neurocognition

Introduction

While early intervention improves the treatment of psy-
chosis patients," full benefits of these strategies are ham-
pered by limited biological treatments. If antipsychotics
improve positive symptoms, their efficacy on negative
symptoms, neurocognition, social functioning, and qual-
ity of life is limited.** and their side effects impact treat-
ment adherence negatively.” Poor knowledge regarding
neurobiological mechanisms underlying psychotic dis-
orders has limited pharmacological targets to altered
D, neuwrotransmission” rather than more fundamental
impairments. Despite improved understanding of the

Iynopsx(

i topther e research and pmn.-m

Double-blind, randomized, placebo-controlled trial of
addition of NAC, 2700 mg daily, to antipsychotic treatment
over 6 months.

2. Monthly assessment of symptoms and functional level

3. Quantification of brain glutathione levels (GSH ,5¢) by 'H-
magnetic-resonance-spectroscopy

4. Quantification of blood cells glutathione (GSH;.) and
glutathione peroxidase activity (GPxg ) as marker of
oxidation status at the beginning and end of treatment.
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NAC In the early phase of psychosis
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* High GPx levels correlates with high oxydative status
* GPx can be measured in the red blood cells
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NAC In the early

phase of psychosis

1. 63 patients were included (32 NAG;
31 placebo).

2. Spectroscopy: NAC induces an
increase in brain glutathion levels in
the brain (p=0.005).

3. Clinical assessment:

d

N_

o NAC

5 | *Placebo
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c ) otk
0 2 } |

v \

50 !
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T h
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C

o 1 2 3 4 5 5
Months

b

Clinical Domain B SE P-value
PANSS negative 0.161 0237 050
PANSS positive 0176 0.207 0.39
PANSS general 0598 0.359 0.09
GAF 0332 0515 052
SOFAS 019 0527 071

1. Improvement of processing speed

2. No significant difference in negative
symptoms, positive symptoms or
functional outcome.
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NAC In the early phase of psychosis

Baseline GPx blood <= 224

Baseline GPx blood » 22 4
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NAC
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Stratification based on peripheral
oxydative status at baseline

Among patients high oxidative status at
baseline (GPxBC >22.3U/gHb) patients
with NAC, compared to placebo,
displayed significantly greater:

1. Improvement in positive symptoms (p=0.02).

2. improvement in cognitive function (verbal
memory, working memory, speed processing)
(p=0.023/0.048/ 0.022)

3. The greater the decrease in peripheral GPx,
the greater the clinical improvement



Klawser et al Transkational Psychiatry (2018)B:220
DOl 10.1038/541398-018-0266-8
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N-acetylcysteine add-on

Open Access

treatment leads to

an improvement of fornix white matter
integrity in early psychosis: a double-blind
randomized placebo-controlled trial

Paul Klauser'*?, Lijing Xin®, Margot Foumier™, Alessand

ra Griffa*®, Martine Cleusix™, Racul Jenni™,

Michel Cuenod®,

Rolf Gruetter®”, Patric Hagmann™, Philippe Canus', Philipp S. Baumann'** and Kim Q. Do@™

Abstract
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randomized placebo-controlled trial by Conus et al,
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Mect based for schizopl are
needed, given thaL the available treatments have limited
efficacy and are often associated with serious side effects.
Several lines of evidence show that redox dysregulation

and oxidative stress may be a common final pathway in
the pathophysiology of psychosis”. Abnormalities in other
systems are also involved, including NMDA receptor
hypofunction, neurcinflammation, and dopamine d}'srel-

gulation, all of which interact in a feedforward process®.

'I'hese mechanisms are thought to belong to a central

patt ical hub in which an imbalance in any of
these E}EtEITH can lead to microscale (parvs]bumm
interneurons) and macroscale {white matter tracts) circuit

alterations underlying disconnectivity ar\d pwthopaLhul-
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NAC in the early phase of psychosis: impact on white
matter integrity

N-acetyl-cysteine supplementation has a
positive effect on white matter

integrity in early psychosis patients
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NAC in the early phase of psychosis: impact on low-
level auditory processing
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Schizophrenia Research

journal homepage: www.elsevier.com/locate/schres

Treatment in early psychosis with N-acetyl-cysteine for 6 months N _a C ety I 'CySt e i n e S u p p I e m e n ta t i O n h a S a

improves low-level auditory processing: Pilot study

s o e oo o i positive effect on low level auditory
processing in early psychosis patients

# The LINE {Laborntory for fmeestigat

* Senvice of Ceneral Py
ychiatric Liaisan Se
Department of Ophthaimology:
" Depariment of Hearing and Speech %1

ARTICLE INFO ABSTRACT
Articke history: Semsary ore dys inschiznphrenia. In the auditory modality. imgaired mismatch
Rozceived 20 March 2017 negativity (MMN) has been ohserved in chronic schizophrenia and may reflect N-methyl-o-aspartate (NMDA)

Received in revised form 2
Accepied 3 july 2017
Avaiable online 100

ane 2017

hypo-function, consistent with models of schizoph based dati reoves, a recent study dem-
onstrated deficits in the N100 companent of the auditary evoked potential (AEP) in early psychosis patients. Pre-
vious work has shown that add-on tation of the ghutathione precussor N-acetyl-cysteine (NAC)

improves the MMN and elinical symptoms in dhronic schizophrenia. To date own whether

MAC also improves general low-leved auditory processineg and if its efficacy would extend to earty-phase psycho-
Auicory evaked potential sis. Wee addressed these issues with a randomized, double- ) of earty psy-
Mismatch negativity chosis (EP) patients and 18 healthy controls from whom AEPs were recorded during an active, auditory

N-acetyl-cysteine oddball task. Patients were recorded twi
Clutathione of reatment. The N100 component was sig
Redax troiks. Crigically, NAC administration improved thi
the left temporo-parieal lobe in patients after
which cal for replication in a Larger sample, indicate that

ration and once after six mos

timations revealed increased activity in
ation. Overall, the data from this pilot study.
AC improves low-level auditory processing in early

pychosis
© 3017 Elsevier BV. All rights reserved
1. Introduction chronic schizophrenia patients improves auditory MMM generation to
tone deviant nie et al. 2008) and clinical symptoms [Berk et al

Low-level sensory impairments. both in auditory and in visual pro- 2008 ). However, it remains unknown whether NAC can also improve
cessing, seem o constitute part of the core dysfunctions in schizophre- general low-level auditory processing impairments and whether its ef-
nia (Ethridge et al, 2015; Javitt and Freedman, 2015; Javitt, 2009). ficacy extends to the early stages of the disease. The contribution of an
Increasing evidence indicates that oxidative stress related to glutathi- impaired antinxidant system in schizophrenia is supported by a variety

one [GSH) synthesis deficits in conjunction N-meth? of findings. Polymorphisms in key genes for GSH synthesis have been
{NMDA) hypofunction are major contributors associated with schizophrenia (Rodrigwez-Santiago et al, 2010; Do et
of schizophrenia (Hardingham and Do, 2016). Previous work has al., 2009; Cysin et al., 2007; Tosic et al., 2006) and are related with de-
shown that add-on administration of the glutathione precursor NAC in creased GSH levels in the cerebrospinal fluid, prefrontal cortex and
post-mortem cavdate of patients (Do et al., 2000: Yao et al.. 2006;
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NAC in the early phase of psychosis: impact on
functional connectivity within cingulate cortex

International Journal of Neuropsychopharmacology (2019) 22(8): 478-487

July 8,2019

N-acetyl-cysteine supplementation has a
_ _ positive effect on functional connectivity
N-Acetyl-Cysteine Supplementation Improves . . . .
Functional Connectivity Within the Cingulate Cortex Wlthln the CIngUIate COI‘teX In early
in Early Psychosis: A Pilot Study s psyChOSiS patients

Emeline Mullier, Timo Roine,” Alessandra Griffa,* Lijing Xin, s
Philipp S. Baumann, Paul Klauser, Martine Cleusix, Raoul Jenni, 3
Yasser Aleman-Gémez, Rolf Gruetter, Philippe Conus, Kim Q. Do,
Patric Hagmann

REGULAR RESEARCH ARTICLE

Department of Radiology, Lausanne University Hospital (CHUV), Lausanne, Switzerland (Ms Mullier, Drs Roine,
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Neuroscience, Department of Psychiatry, Lausanne University Hospital (CHUV), Lausanne, Switzerland
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ndence: Emeline Mullier, Centre de recherche en Radiologie RC7, CHUV, du Bugnon 46, 1011 Lausanne, Suisse (emeline. mullier@unil ch)

Abstract

Background: There is increasing evidence that redox dysregulation, which can lead to oxidative stress and eventually to
impairment of oligodendrocytes and parvalbumin interneurons, may underlie brain connectivity alterations in schizophrenia
Accordingly, we previously reported that levels of brain antioxidant glutathione in the medial prefrontal cortex were positively B

correlated with increased functional connectivity along the cingulum bundle in healthy controls but not in early psychosis

patients. In a recent randomized controlled trial, we observed that 6-month tation with a glutathione precursor,
/s  ir sed brain glutathione levels and improved symptomatic expression and processing speed.

hads: We investioated the offect of Noacetvl.cysteine sunnlamentation an the functional connectivity hetween recion
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Conclusion

* Redox dysregulation could be a central mechanism in psychosis

* NAC in early psychosis patients has a positive impact on

* Cognition (processing speed), White matter intergrity, Low level auditory processing, Functional
connectivity

* |n early psychosis patients with high level of oxydative stress, NAC has a
positive impact on positive symptoms and cognition

* A FIRST STEP TOWARDS BIOMARKER GUIDED TREATMENT

* We need more of such research on mechanisms in order to
* |dentify treatment targets
* Delineate stages of illness
* |denfiy biomarkers of disorder and /or stages

bringing together brsin resesrch and psychistry UNIL | Université de Lausanne
Hatianal Cente of Compatances in Resaarch
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REVIEW ARTICLE

Early Intervention in Psychosis

Obvious, Effective, Overdue

Fatrick D. McGorry, MD, PhD, FRCE FRANZCP

Abstract: Early intervention for potentially serious disorder is a fundamental
feature of healthcare across the spectrum of physical illness. It has been a major
factor in the reductions in morbidity and mortality that have been achieved in
some of the non-communicable discases, notably cancer and cardiovascular dis-
case. Over the past two decades, an international collaborative effort has been
mounted to build the evidence and the capacity for early intervention in the psy-
chotic disorders, notably schizophrenia, where for so long deep pessimism had
reigned. The origins and rapid development of early intervention in psychosis
are described from a personal and Australian perspective. This uniquely evi-
dence-informed, evidence-building and cost-effective reform provides a blueprint
and launch pad to radically change the wider landscape of mental health care and
dissolve many of the barriers that have constrained progress for so long.

Key Words: Early intervention, psychosis, prevention, service reform

(J Nerv Ment Dis 2015;203: 310-318)

ORIGINS

Mental disorders have always been misunderstood, heavily stig-

matized, and until recently, actively hidden from
well-intentioned 19th century attempts to make p
asylum movement and the development ot a descrij
tem ended up reinforcing these destructive force
better illustrated than in the phenomenon of dem
schizophrenia, which was deliberately associated ¢
Kraepelin and his contemporaries with an essentiz
Although these were serious illnesses and at the tim
tive treatment, this was a serious conceptual and st
the corrosive pessimism it reinforced was to cloud
of people with psychosis for over a century. There w
to this orthodoxy. For example, the American soci
Stack Sullivan stated: “I feel certain that many incij

-
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We are
too busy
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Should we continue with the psychiatry of yesteryear when we know that new
methods are more effective and better accepted by patients?
Is it the case in other domains of medicine?

How is it that in psychiatry it is acceptable not to offer patients new approaches
that have already proved their worth...?
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We need to advocate for our patients to improve their care!

European Psychiatry
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How come Denmark is planning to increase the
annual budget for psychiatry by almost
20 percent?

Merete Nordentoft™* ), Mikkel Rasmussen™, Lene Hagh™",
Christian Legind ™ @ and Jakob Kjellberg

Abstract

In Denmark. a Li-year plan for psychlatry has been agreed on. The content of the plan was
developed in collaboration between the Danish Health Authority and the Danish Authosity for
Social Services and Housing, and it involved many stakeholders. Recently. the government
presented a planned lnvestment that would increase the overall budget in Danish reglons and
municipalities by almest 20 percent over a 10-year perlod. Epidemiological research demon-
strating shortened life expectancy and high levels of burden of disease for people with mental
disorders contributed to emphasizing the need for improvement of psychiatric services. User
organizations, trade unons, and sclentific socketies In the fleld of mental health were unified ina
common organization. called the Peychiatey Alllance, and this alliance agreed on common
action points and acted together to influence politiclans. An assertive approach toward politi-
clans and media was pivotal, and belng a first mover and presenting tentative budgets was very
influential.

Organization of Danish healthcare

Psychiatric treatment in Denmark is organized through a public healthcare system, that is
publicly funded and covers the whole population [1]. It is divided into the primary and the
secondary healthcare sector. In the primary healthcare sector, all citizens have their own general
practitioner, who can provide basic treatment and refer them to private specialists, to social
services, or to hospital-based in- and out-patient facilities in the secondary healthcare sector.
Secondary healthcare is organized in five Danish regions. Since 2013, psychiatric disorders, with
at least moderate severity, are covered by the “right to evaluation and treatment” in the secondary
health sector within 30 days. This has led to a 25 percent increase in the number of patients
treated in secondary healthcare. The guiding principles for psychiatric healthcare are accessibil-
ity, quality, and patient-centered treatment, but a lack of resources can make it difficult to live up
to these principles.

Historical view

In Denmark, psychiatry has been a hot topic in the public debate for many years. The previous
government (2019 to 2022) decided to initiate a 10-year plan for psychiatry. The content of the
plan was developed in collaboration between the Danish Health Authority and the Danish
Authority for Secial Services and Housing, and it invelved many stakeholders [2].

In November 2022, the newly elected government published its policy for its time in office. In
it was stated that a substantial investment would be made in the 10-year plan for psychiatry. The
government planned to increase the annual expenses by 3 billion Danish krones (DKK),
equivalent to 400 million Euros. Since 2019, 1,1 billion DKK have already been allocated for
psychiatry annually. Taken together, these investments are equivalent to an approximately 18%
increase in the total budget for psychiatry in Danish regions and municipalities.

We are still awaiting the actual investment, and it is therefore too early to get a clear picture of
The specific areas of investment are not defined yet, and the
release of the majority of funds is awaited.

A range of different initiatives has led to this remarkable decision regarding investments.

In Denmark, a 10-year plan for psychiatry has been
agreed on.

The content of the plan was developed in
collaboration between the Danish Health Authority
and the Danish Authority for Social Services and
Housing, and it involved many stakeholders.

User organizations, trade unions, and scientific
societies in the field of mental health were unified in
a common organization, called the Psychiatry
Alliance

This alliance agreed on common action points and
acted together to influence politicians.

An assertive approach toward politicians and
media was pivotal, and being a first mover and
presenting tentative budgets was very
Influential.

89



Societal challenges
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EARLY INTERVENTION IN MENTAL HEALTH

Treatment

Prevention is better than cure.
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Figure 1: Mrazek & Haggerty’s model of the spectrum of interventions for mertar e pros
disorders50



Social and societal déterminants of mental
health

* Many papers presented during this conference
* Plenary session of Prof Hanna Kienzler

* Absence of early intervention in low income countries

* Link with WHO
* Develop adaptable versions of El: what are the key éléments?



HAVE WE IDENTIFIED RISK FACTORS ?

The example of schizophrenia
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Prevention is better than cure.

g ~ Desiderius Erasmus 1450
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Maybe should we also try and prevent
the emergence of new risk factors...?




CLIMATE CHANGE




Climate change: general context
Climate has already changed in the past, but

* Never as fast

* Never with such a direct link with human activity

000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

mmm=  CO2 concentration in the atmosphere

mms=  Mean temperature around the world



Climate change: general context

Such changes are linked with

Climate hasards Socioeconomic
Extreme heat Loss of livelihood
Flood Property loss or damage
Storm Loss of autonomy and control
Sea-level rise Conflict, violence
Drought Inequalities
Wildfire Forced migration
Loss of personal important places




Climate change:
s there a link with mental health?



Empirical evidence of mental health risks posed by
CIimate Change PNAS | October 23,2018 | vol. 115 | no. 43 | 10953-10958

Nick Obradovich®®', Robyn Migliorini¢, Martin P. Paulus®®, and lyad Rahwan?®"

Hypothesis: Sound mental health may be undermined by climate change.

Methods: Coupling of meteorological and climatic data with reported mental health difficulties
drawn from nearly 2 million randomly sampled US residents between 2002 and 2012.

Results:

* Shifting from monthly temperatures 25°-30° to >30° increases the probability of mental
health difficulties by 0.5% points : 2 million more patients for US

» 1°C of 5-year warming associates with a 2% point increase in the prevalence of mental
health issues (id. 8 million more patients in the US)

* Exposure to Hurricane Katrina associates with a 4% point increase in this metric

Conclusion: environmental stressors produced by climate change pose threats to human
mental health.




What is the concrete impact on mental health?

Direct impact: natural disasters

e 40x more psychological than physical disorders
 PTSD

* Depression

* Suicide

Impact of heat waves:

I S(lzhizoph;enia pinpointed as
a key factor in heat deaths

The mental illness tripled the risk of death
during a searing 2021 heat wave, researchers find

SCIENCE science.org 17 MARCH 2023 « VOL 379 ISSUE 6637 1079



What is the concrete impact on mental health?

Direct impact: natural disasters

* 40x more psychological the physical disorders
 PTSD
* Depression
* Suicide

Gradual impact:
* Slower pace of change (farmers, insular populations...)
* Loss of income and identity

* Depression, anxiety

 Suicide

Indirect impact:
* Solastalgia
* Eco-anxiety




Ecoanxiety

* All emotions linked to the feeling of fatality in the face of climate change

* Mainly fear, sadness and anger

The main cause of this anguish: inaction or insufficient action on climate by
governments and populations.

The Lancet Planetary Health (Lancet 2021; Marks et al.) : Young people's voices on
climate anxiety, government betrayal and moral injury: A global phenomenon.

* Method: survey of 10,000 young people aged 16 to 25 in ten different countries.

* Results: 1929 students UNIL
» 84% are "worried" about the state of the planet (more than in older populations) 80% worried
* 59% are "very worried". 60% very worried
* >50% feel anxious, sad and angry about the climate crisis 72% sad, anxious, angry

39% hesitate to have children 55% hesitate having children

Fouvy, Golay et al.



ECO-ANXIETY:
Pathology or normal reaction?




WHAT CAN WE DO AGAINST CLIMATE CHANGE?

1. Act as individuals
2. Act as citizens
3. Act as health professionals/scientists



a\al

* It is urgent that phyiscians and scientists become actively
involved in alerting political authorities about the impact -

ol that inaction in this area could have on the health of our .
g populations ?
* Authorities may listen to mental health professionals... -'—"

W a1 e S RN sa!l ’t




Sign the petition launched at IEPA 14 in Lausanne

ACTIONS FOR IEPA now and in the future: Sesrer’s il R e W
* No paper program book

* Online abstract book

* Hybrid conferences

* Publication of papers in EIP

* Development of an interest group on this topic




Acting against climate change:
A strategy for universal prevention
in mental health!



CONCLUSION

 Early intervention in mental health has been a major driver of change
in the approach of mental health disorders

* The major focus has been psychosis where much remains to be done
* These strategies need to be applied to other disorders

* True tanslational research is a necessary domain of investment in
order to make progress

* Science is not enough: we need to be active politically regarding

* Right of patients for better care
* Climate change which is a major threat to mental health around the world



Thank you for

vour attention
&

FOR YOUR
FUTURE
ACTIONS!
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