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YOUTH MENTAL HEALTH
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DEVELOPMENTAL TRAJECTORIES

High variability by region, with posterior-
anterior dynamics: the prefrontal regions are
the last to specialize, around the age of 20-25.

P. Thompson, Laboratory of Neuroimaging, Institute for
Neuroimaging and Informatics Keck School of Medicine of USC
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Sensitive Periods of Brain Development
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Change in Brain Development
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Lee & Casey, Neurobiol Stress 2015

Physiological stress reactivity, emotional lability,
impulsivity, sensation seeking, sensitivity to peers,
lack of mentalization
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BRAIN DEVELOPMENT AND MENTAL HEALTH VULNERABILITY

Eating This biological maturation is influenced by all kinds of
factors: hormonal, external stressors, biologica,|
cultural and sociological context.

—> Adolescence as a window of vulnerability and
opportunity

0.09 disorders

Personality
disorders

.~ Mood
; disorders;

Meta-Analytic Proportion
o
%

Age

Fig. 1 Age of onset of mental disorders. Distribution of age of onset of mental disorders in the general population based on the meta-
analysis by Solmi et al. [9]: Meta-analytic epidemiologic proportion (y-axis) for anxiety disorders (5.5/15.5 years), substance use disorders (19.5
years), schizophrenia/psychotic disorders (20.5 years), eating disorders (15.5 years), personality disorders (20.5 years), obsessive-compulsive
(14.5) and mood disorders (20.5 years) (ICD-10 blocks). The dotted horizontal lines represent the peak age of onset for each diagnostic
category.

Subcortical-subcor

Uhlhaas et al. Molec Psy 2023

Childhood Young Adulthood

Adolescent mental health--opportunity and obligation.
Lee et al. Science 2014 Casey et al. Development of the emotional brain, Neurosc. Letters 2019
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EARLY INTERVENTION: TRANSDIAGNOSTIC CLINICAL STAGING
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Ivanova, Celen & Piguet; Stage-specific interventions for emotion dysregulation disorders in adolescents, Swiss Arch Neurol Psychiatr Psychother 2021
Hartman et al. Early Intervention in Psychiatry 2017, Nieman DH, McGorry PD, Lancet Psychiatry 2015
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RESEARCH AXIS FROM NEUROSCIENCE TO CLINICAL INTERVENTIONS

Neurobiological Level

Acute stress Chronic stress response Pathological stress and emotion
response Maladaptive development regulation networks, immune
response, ...

PENN

Clinical Level

Transient Subthreshold symptoms Full psyehiatric episode
distress (non (sleep, emotion (depresion,,\ otion
psychiatric) dysregulation,...) dysregu ‘e. orc

Intervention Level

Resilience factors: Early intervention : Access to evidence

mental health mindfulness, based therapies
literacy, stress emotion regulation
reduction tools skills groups
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RESEARCH QUESTIONS AND STUDIES

e During psychosocial stress task
(MIST)

e During resting state
e Associated with biological markers

e Mindfulness translational RCT in adolescents

e Mindfulness translational RCT in health care
students

e Emotion Regulation Skills groups

Impact of early

interventions on stress
and emotion regulation
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REGULATION EMOTIONNELLE : METHODES

Feedback positif ou

Récupération apres
le stress
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TACHE DE STRESS PSYCHOSOCIAL EN IRM FONCTIONNEL

Montreal Imaging Stress Task

Social
ranking

Stressor 5 Feedback 85 sec
trials 8sec

Récupération apres
un stress

N = 47 sujets sains, condition de feedback social versus

. : : . condition contréle
Feedback négatif « essaie de mieux faire »

Ou feedback positif « bravo! » : . . L . . :
P Cortex cingulaire: prise de décision, cognition sociale
Insula: intégration emotion-visceral, salience network

Murray, ... Piguet. JAD 2020: Maladaptive emotion regulation traits predict altered corticolimbic recovery from psychosocial stress
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EFFET SPECIFIQUE DU GROUPE LORS DE LA CONDITION DE STRESS

Social

: Rest
ranking
Stressor Feedback 85 sec
5 trials 8sec

BIP vs. BPD + HC

p-FWE <0.05

BPD vs. BIP + HC

Ryan Murray

All Clusters
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Murray, ... Piguet. Biol Psy CNNI 2022 BIP. BPD HC
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CIRCUITS COMMUNS EN IRM «RESTING STATE»

Translational Psychiatry www.nature.com/tp

ARTICLE OPEN W) Check for updates
Fronto-limbic neural variability as a transdiagnostic correlate of
emotion dysregulation

. ¢ . . . .
Valeria Kebets (3 '?3™, Pauline Favre**, Josselin Houenou*>, Mircea Polosan®, Nader Perroud’, Jean-Michel Aubry’,

Dimitri Van De Ville >’ and Camille Piguet'”

© The Author(s) 2021
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DYSREGULATION EMOTIONNELLE: MARQUEUR DE VULNERABILITE

Environmental
~ risk factors

Transdiagnostic,
targeted early
interventions

Genetic risk St
factors : (€89,
inflammation
Offspring of
patients
Luigi F Saccaro

Subclinical
ED symptoms

Bipolar
disorder
Borderline \ Full-blown
/ —
ADHD

Unlverst dg Naps
Universitaires
Cenéye y Eztwor\l{

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

disorder

Inspired by Chanen et al. 2016

= UNIVERSITE
4> DE GENEVE

FACULTE DE MEDECINE




TRANSDIAGNOSTIC AND MULTIMODAL PROJECT

micro-coactivation pattern 1 (CAP].) Depression, anxiety and
affective lability scores

1)

. .\ v &
Eransdmgnostlc .
ED symptoms Luigi F. Saccaro
7 MR — &
connectivit
E ti |y 2 ZC LT3N ED patients,
-Functiona (S A i :
) R WD offsprings, » Early life stress scores
(micro-CAPs) Bagl N |  controls
k - Structural J (flnﬂammaﬁog Neuroscience & Biobehavioral Reviews
A . .. J vy X Volume 127, August 2021, Pages 184-192
° ELSEVIER
L* -
Review article
. L ‘ Inflammation, anxiety, and stress in bipolar
mlcro-cgactlvatlon

disorder and borderline personality disorder: A
narrative review

pattern 2 (CAP2) 30 biological markers
Multiplex-Immunoassay
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RESTING STATE:

Hippocampal connectivity in BD, BD offspring, and HC

HCAPs OCCURRENCES
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IMPACT OF MINDFULNESS ON ADOLESCENTS

n=35
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MINDFULTEEN

RCT 2019-2021

Clinical and
behavioral

%

/ Spectroscopy

Structural
MRI

fMRI (task +
resting state)

8 weeks Mindfulness Based

Intervention

13-15 yo non-clinical

adolescents
N=70

Biological markers of
stress and immune
response
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MINDFULTEEN STUDY: CLINICAL DATA

MINDFULTEEN

UG

70 adolescents recruited
Mean age 14 year old (13-15)
Non clinical (70% no DX)

Very good retention rate
High satisfaction 8.7/10

Would recommend the program

to a friend: 91%

Increased use of ’relaxation” as

emotion regulation strategies

S
o

Probability of choice
0.2
|

0.1

Pre—intervention
Post-intervention

I ——

Acceptance Distraction Problem solving elaxatio

However: no effect of intervention on self-

reported measures except for subgroup with

past depressive episode

Piguet et al. in revision, Mendola et al in prep
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Behavioral diseng. Help seeking Reappraisal Thought supp.

Emotion regulation strategy

Reactivity and Regulation Task
(Samson et al.)
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EFFECT OF MINDFULNESS ON PSYCHOSOCIAL STRESS

Left

Mental
calculation

Stressor 5 Feedback
i 85 sec
trials 8sec

During acute stress, activity in

Ventral Striatum ROI correlation with Depressive Scores

77
Right Ventral Striatum ROI correlation with Depressive Scores w
"..v e -
.
R=-032,p=001

3"* ‘u"'- -~ v

Zeynep Celen,
Biol Psy CNNI

Depressive Symptoms

striatum correlates negatively .

with depression and positively
with trait Mindfulness (p<0.005)

Left Ventral Striatum ROI correlation with Mindfulness Scores

Right Ventral Striatum ROI correlation with Mindfulness Scores

00057 ¥ KK
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Mindfulness Trait
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EFFECT OF MINDFULNESS ON PSYCHOSOCIAL STRESS

Social

Rest Positive Feedback @ + Negative Feedback@

ranking

Stressor Feedback 85 sec
5 trials 8sec

Social Feedback

Supplementary Motor Area
Superior Frontal Gyrus
dACC

= Increased activity in social cognition
and emotion regulation regions after
mindfulness

Intervention > Waiting X Social FB>Control FB
Cluster corrected FWE (p<0.05) p<0.05 cluster forming threshold
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EFFECT OF MINDFULNESS ON PSYCHOSOCIAL STRESS

Positive Feedback @

. Zeynep Celen, in prep
Increased activity in :

Right Putamen

Right Middle Temporal Gyrus

Left Dorsolateral Prefrontal Cortex
Left Hippocampus

Hypothalamus

Right temporal pole/insula

- Increased activity in dorsolateral PFC,
subcortical structures and insula after

. . . . mindfulness
Intervention> Waiting X Positive FB>Negative FB

Cluster corrected FWE (p<0.05) p<0.05 cluster forming threshold
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REST AFTER STRESS: MAIN EFFECT OF MINDFULNESS TRAINING

BILATERAL SEEDS

CUMULATIVE ACTIVATION DMN-LIKE DMN-LIKE & COMBINATIONS
IFG, MFG, PCC (B) SPATIAL MAP OCCURRENCES
26 B ree) I IFGUMFG
Extreme i MFG 8) [l MFGUPCC
L [ EARLY
activation I pcc ) ] IFGU PCC

p<.0001 H WAT

[ IFGUMFGUPCC

OCCURRENCES (B)
o >

PRE POST
MIDFULNESS

Mindfulness training decreased Default Mode like brain system

SYNCHRONIZED ACTIVATION SN-EMO REG -LIKE SN-EMO REG -LIKE
IFG, MFG, PCC (L) SPATIAL MAP OCCURRENCES
=
1.2
Extreme g p<.01
activation z
o 06 | wAT
: —~ .
O o Social
© PRE POST ranking
MINDFULNESS
. .. . . . . . . Stressor Feedback
Mindfulness training increased salience-emotion regulation-like brain system  trils o 85

sec
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SUMMARY

» In offspring of psychiatric patients (“genetic at risk population”), emotion
dysregulation is associated with increased connectivity between
hippocampus and DMN, and lower connectivity with somato-motor
network.

» In adolescents (“clinically at risk population”), acute stress and low trait
mindfulness is associated with decreased striatal activity, correlating with
psychiatric vulnerability.

»  Mindfulness intervention decreases DMN but increases relaxation-bodily
perception, social cognition and processing of positive feedback.
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PERSPECTIVES

» Need to better profil risk for mental
disorders, integrating clinical,
neuroimaging and biological information

» Need for developmentally adapted
interventions, accessible and targeted
for the age and clinical staging

» Integration of somato-sensory
information associated with emotions
and stress as a promising target ->
interventions that focus on interoception
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HUG

® AIC  Anterior insular cortex
@ PIC Posterior insular cortex \
® SI/SIl Somatosensory cortex | and Il AN

® PFC Prefrontal cortex
® OFC Orbitofrontal cortex

@ ACC Anterior cingulate cortex

© AMY Amygdala

® THAL Thalamus

@®HT  Hypothalamus

“© PBN Parabrachial nucleus

©® NTS Nucleus of the solitary tract

Trends in Neurosciences

Chen et al. 2021 The Emerging Science of
Interoception: Sensing, Integrating,
Interpreting, and Regulating Signals within the
Self

1 UNIVERSITE
'~ DE GENEVE

L SEne
FACULTE DE MEDECINE




PERSPECTIVES

Transdiagnostic markers of emotion [BAaLL® psychosocial stress task (MIST)

dysregulationinaduitsipatientsancs i N Vgl - A f=dlaf-Ey ]S
offspring (Bipolar, ADHD, BPD)

e Associated with biological markers

e Mindfulness RCT in adolescents
e Mindfulness RCT in health care students
e Emotion Regulation Skills groups

Impact of early interventions on
stress and emotion regulation

S Bl BT INAS o phenotyping of at risk youth for emotion dysregulation disorders
early interventions for e Personalized stress reduction interventions (e.g. cardiac

E e ptiOn coherence, VR, etc.)
)

L] o L o
But also evaluation of more systemic actions ! 7@ OPEJF
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QUESTIONS
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EMOTION DYSREGULATION AS VULNERABILITY MARKER
% Transdiagnostic,
\ Environmental
- N risk factors

targeted early
interventions

Genetic risk St
factors _ ress,
inflammation
Offspring of
patients

Subclinical
ED symptoms

Bipolar
disorder
Borderline :l Full-blown
disorder / ED
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DETERMINANTS DE LA SANTE MENTALE

PREVENTION PRIMAIRE, SELECTIVE ET INDIQUEE SELON
LES GROUPES DE VULNERABILITE

.
M
>

Early life Childhood Adolescence through to

adulthood

= School-level bonding
= Moving frequently

g G m'ﬁgu capital + Early detection services for children and young people with
'§ * Social fragmentation and ethnic density subthreshold symptoms and/or familial vulnerability
* lsolation « Cognitive behavioural therapy
:"g‘ . m ‘environment (housing quality, density and type; wban design) :8_' « Family interventions
- * Po I @©
= « Socioeconomic disadvantage 2
+ Neighbourhood crime -
Figure 2 Summary of the social determinants of mental health and disorder and of the main primary prevention strategies
Hopitaux rkbri : : : UNIVERSITE
Universitaires Kirkbride et al. World Psychiatry 2024: The social determinants of mental health and DE GENEVE
Cenéve disorder: evidence, prevention and recommendations
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A Traditional access to mental health care for youth

s B O S @ &

Strictentry Non-yowam m\nt Poor coordination Fragmented options
m am Rl L R PN SN BRSOy e
T - B Improved access to mental health care for youth
000 000 00o 0Qo o0Qo 090 e e L L L E L L L E LY ) { ACCESSOpenMinds p= === =weememcm e e e e e e — e "
a@rla@nla @ C%D S@i @) | Reducing = :
S B O & T 8 =L
Youth ! accessing - |
accessing | appropriate Loose entry  Youthfriendly  Outreach Rapid Efficient coordination  Efficient triagingto |
health care : care criteria services Efforts assessment among services appropriate care :
00 Fewer youth are stuck and/or have difficulties accessing care
Generalist
t Youth
accessing
S health care
Outcomes

Lackof @ More youth with 'l Whencareisa

triaging @ @ unmet needs requires high-i

Effective

Outcomes g
triaging

Moreyouths' g Q@ More youth access lower- Fewer costs (net savings)
needs are met ‘ I intensity care settings to the health care system

Shah et al. Frontiers in Psychiatry 2023
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Educational

Physical health

Intergrated
service hub

and vocational and substance
support use services
Psychosocial B
services
4 Diagnostic
Peer Enhanced streaming
and family primary care
et Community
multidisciplinary
Brief team
and early
intervention

Assertive
community
outreach

Inpatient
services

Tertiary
. care
Hospital in
, the home
- — -

g

Engagement

Subacute
residential
services

Assessment and assignment
to right stage of care

Soft entry

Digital platforms

Warm referral

Evaluation
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