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# ()=  Hypothesis

The neurodevelopmental
hypothesis as
a stratification perspective in
mental disorders?
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# (== Preliminary result

The neurodevelopmental
hypothesis as
a stratification perspective in
Bipolar disorder?

Expert center forBipolar Disorder

Early Onset
Neurodevlopmental trajectory
Different disorders
Therapeutic resistance




# (==  Preliminary result

1. No consensus on the existence of a neurodevelopmental
(ND) phenotype in bipolar disorder

2. Lack of data on prognosis and treatment response

3. Limited clinical implementation

Defining and validating a
neurodevelopmental phenotype in
bipolar disorder




. 1. Identify and convert to binary
; neurodeviopemental items

2. Reduce number of variable
Training and test sample |
Clustering analysis ;

5. Computation of a Neurodevelopmental load
score

Stratify according prognosis '

Biological
Psychiatry

Refining Criteria for a Neurodevelopmental
Subphenotype of Bipolar Disorders:

A FondaMental Advanced Centers of Expertise
for Bipolar Disorders Study

Antoine Lefrere, Ophélia Godin, Stéphane Jamain, Yecodji Dansou, Ludovic Samalin,
Martin Alda, Bruno Aouizerate, Valérie Aubin, Romain Rey, Martina Contu, Philippe Courtet,
Caroline Dubertret, Emmanuel Haffen, Dominique Januel, Marion Leboyer,

Pierre-Michel Llorca, Emeline Marlinge, Mirko Manchia, Samantha Neilson, Emilie Olié,
Pasquale Paribello, Marco Pinna, Mircea Polosan, Paul Roux, Raymund Schwan,

Leonardo Tondo, Michel Walter, Eleni Tzavara, Guillaume Auzias, Christine Deruelle,

Bruno Etain, and Raoul Belzeaux
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Lefrere et al, Biological Psychiatry, 2025
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Neurodevelopmental Item

Paternal Age

Maternal age

Family history of psychiatric disorder

Identify and convert to binary | Perinatal Infection
neurodevelopmental items ; Delivery mode
) I Early onset of BD/SCZ/Dep
Reduce number of variable . :
I Early onset of substance disorder
Training and test sample : Early onset of eating disorder onset
1
Clustering analysis | Early onset of anxiety disorder
" Handedness
Computation of the Neurodevelopemental load i Childhood trauma
score : . "
I Psychotic characteristic
Stratify according to prognosis : ADHD
! ] nnrning disabilities
* —20im12073 * = * — Lefrere etal'2025; Biotoyical Psychiatry = * = = = -
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- 2. Reduce number of variable

2 (== Preliminary result

Advanced maternal age

I ADHD

I Advanced paternal age

- 1. Identify ans convert to binary Early onset of anxiety disorder

neurodeviopmental variables

! Early onset of bipolar disorder

I Childhood trauma

: Training and test sample ; Early onset of eating disorder

1 4. Clustering analysis Specific learning disorder

|

5. Computation of the Neurodevelopmental load Early onset of substance use disorder

score

' 6. Stratify according to prognosis

20/11/2024 Lefrere et al 2025, Biological Psychiatry
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B () Preliminary result

POINTS

At least one subcategory « severe » one the Childhood Trauma Questionnaire Yipts

1. Identify ans convert to binary .
neurodeviopmental variables i
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Reduce number of variable

At least one learning disorder (specific learning difficultie) Yipts
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1. Identify ans convert to binary
neurodevlopmental variables

2. Reduce number of variable
3. Training and test sample

4. Clustering analysis
5

Computation of the Neurodevelopmental load
score

6. Stratify according prognosis

i 63\:::::?.:‘: :::: Prellmlnary reSUIt
Neurodevlopemental load score in Bipolar

Prognosis

Suicide attempt (p<0.001)

n episodes total (p<0.001)
n Depressive episode
(p<0.001)

n mixed episodes (p<0.001)
Functioning (p<0.001)

Lithium response

ALDA B =-1.74, 95% CI [-3.14 to -0.32] p = 0.016

Neurological soft sign

NSS B = 1.01; 95% CI [0.18 to 1.56], p = 0.014

Polygenic Risk Score

PGS-TDAH
F= 8,98:p=0.004

20/11/2024 Lefrere et al 2025, Biological Psychiatry
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Preliminary result
New variable of interest
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Neurological soft sign as neurodevelopemental predictors of
resistance in Bipolar disorder and schizophrenia
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B (W) Preliminary result

Morphometric MRI as neurodevelopemental biomarker

Sulcation

/| Hull Area

Cortical Volume

Surface Area
. Sutcal SA

Cortical Thickness
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*

( Morphometric marker of
L neurodevelopment

Sulcal pits

- Emergence points
- Cortical folding
Régis et al., 2005, Mangin et al., 2004

Neurodevlopmental disorders

Intellectual disabilityim k et al 2014
AuUtiSM. Brun et al 2016
Polymicrogyric im k 2014

ADHD Lietal 2020

Bipolar disorderiefrere et al 2025
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Preliminary result

Morphometric MRI as neurodevelopmental biomarker

Global analysis: Higher frequency of sulcal pits in BD-ND compared with BD (Z = 2.01, p = 0.04)
Local analysis: Higher occurrence of sulcal pits in BD-ND compared with BD (Z = 4.6, pFDR = 0.00026)
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Left Right

tCho concentration (PFC R
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tCho concentration (PFC_L)
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3. FACE (FondaMental Advanced center of expertise)
cohorts: FUTURE ANALYSIS
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2 (<)== Ongoing work

_

T L T T :
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1 1. Identify and convert to binary ;
; neurodevelopmental items :
- |
: 2. Define age of onset or parental age |
- |
' 3. Computation of a transnosographic ;
: neurodeviopmental score load ;
| .
i 4. Sensibility analysis by disorder :
| .
. 5. Stratify according to prognosis !
- |
: 6. Identify gene of interest and PGS (BioFACE)
; |
- |
L i e i -

TRANSNOSOGRAPHIC COHORTS
FACE cohorts | n =8,000

° 2 ° ° ° °
iifib iifii ifghi

sCcz MDD ASD

1. IDENTIFICATION OF NEURODEVELOPMENTAL VARIABLES

Early onset - ADHD - Learning disorders - Trauma - Parental age -

Q 2. BINARISATION & SCORE CONSTRUCTION

Weighting & cumulative load

i i
3. VALIDATION & 4. STRATIFICATION | A
GENERALIZATION Clustering &
Training / Test split latent classes

Cross-cohort validation

4

5. CLINICAL IMPACT

Severity - Prognosis
Treatment response

@ TRANSNOSOGRAPHIC NEURODEVELOPMENTAL LOAD SCORE

A shared dimension of neurodevelopmental vulnerability across psychiatric disorders

Genomics
Risk variants

t

BIOLOGICAL INTEGRATION (BIOFACE)

_
Methylomics miRnomics
Epigenetic marks Regulatory RNAs

~

Transcriptomics
Gene expression

J

Biological validation of the neurodevelopmental dimension
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B () Ongoing work

; 1. Identify and convert to binary :
. neurodevelopmental items :
- |
| . .
- 2. Define age of onset or parental age I

' 3. Computation of transnosographic
: neurodeviopmental score load

1 4. Sensibility analysis by disorder
. 5. Stratify according to prognosis !

6. Identify gene of interest and PGS (BioFACE) |
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Age at Onset Neurodevelopmental Factor #1

Corponi F, Lefrere A, Leboyer M, Bellivier F, Godin O, Loftus J, et
al. Definition of early age at onset in bipolar disorder according to
distinctive neurodevelopmental pathways: insights from the FACE-
BD study. Psychol Med. 28 fevr 2023;1-9.
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Identify and convert to binary
neurodeviopmental items

Define age of onset or parental age

Computation of transnosographic
neurodevlopmental score load

Sensibility analysis by disorder
Stratify according to prognosis

Identify gene of interest and PGS
(BioFACE)

fits

FACE cohorts n = 8000

it mi it i"

v
o

SCz E

Identification of ND Variables

Binarisation

Training sample

Sensibility
analysis for
each cohort

Test sample

Clustering Clustering Clustering
analysis analysis analysis
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Neurodevlopmental load score
Items related to the severity
BIOFACE
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- Age parents
- Toxic

- Perinatal infection

- Prematurity

- Birth Weight

- PC

- Childbirth

- Puberty

- Trauma

- Toxic

- DSM

- Studies

- Grade repetition

- ATCD neurodev

- Psychomotor
Follow-up

- Speech therapy
follow-up

- Firstimpact

- First Episode

- First treatmen

What we plan to do ?

Data of interest

CANTAB
SOC, Digit span, ERT

TOM test:
RMET and Frith-Happé

WAIS IV
similarities, matrices,
codes

CVLT
Verbal Learning and
Memory Test

Saint Hilaire's Verbal
Fluency

-Sensoriality
Glasgow

Biomarkers

: MRI:

- - Anatomical

I - Resting-state
I' - Functional

, EEG

| - Frequency

- - Topographical
' Quantitative

I Genetics:

1 SNV, CNV, SNP, PGS

. Biology:
- - Transcriptomic
I' - Metabolomic
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What we plan to do ?

Refinement of

neurodeve lopme Stratificati

French Mind

integration

(n = 3,000)
Large-scale
cohort
Replication
External
validation
Normative
modeling

ntal score
Neurological
soft signs
(NSS)
Neurodevelop
mental
checklist
Sensory
processing

MRI
(structural
/ diffusion
/ resting-
Sstate)

EEG
Metabolomics
Digital

on
Prediction
Multimodal
signatures
New
treatment
strategies
Clinical
decision
support
tools
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