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Diversity in Clinical Presentations
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associated with ASD: e.g. 
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Diversity in Genetic Architecture





Is Genomics on its own adequate 
to understand the diversity of 
clinical presentations and needs? 

Important but not enough

• Brain structure and function
• Body systems: e.g. gut, immune
• Epigenetics
• Omics markers

Summary: Genetic Diversity



Immune

Mouse 
Models

IPS Cells

Imaging

Epigenetics

Cognition

Behaviour

AI

Knowledge 
Translation

Biostatistics

Genomics

Clinical 
Trials

Patient 
advisory 
Committee

Youth 
advisory 
Commitee

3500 
participants
3500

>30 
Investigators

Endocrine













POND

14

N=763
(212 ADHD, 327 ASD, 70 OCD, 154 TD)

N=966
(672 ADHD, 111 ASD, 12 OCD, 171 TD)

HBN
Initial 

sample

Post-QC N=592
(173 ADHD, 235 ASD, 66 OCD, 118 TD)

N=756
(513 ADHD, 87 ASD, 11 OCD, 145 TD)

Propensity 
matching

N=551
(164 ADHD, 217 ASD, 60 OCD, 110 TD)

N=551
(374 ADHD, 66 ASD, 11 OCD, 100 TD)

ADHD: HBN > POND
ASD: POND > HBN
OCD: POND > HBN
FSIQ: POND > HBN
SCQ: POND > HBN
SWAN-I: POND > HBN

Marlee Vandewouw



• 03 RESULTS

15

U=1.19×104

p=0.01

U=1.13×
104p=0.0

6*

U=2.68×
103p=0.0

2

Cognition, 
thinking skills

ADHD symptoms



• 03 RESULTS
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• 03 RESULTS

17

p=0.03

12/13 rare 
variants in  
group E



Aging brain
Very early days - diversity

18



Mouse models of autism
• Start with human genetics

• Knock out or modify identified genes

• Phenotype for brain and behaviour

• >1500 mice

• >60 Genotypes





Summary: Brain Diversity
• Many different  brains both  in terms of structure and function within 

Autism
• No specific brain differences  to ASD; overlap with other 

neurodevelopmental conditions
• Thinking skills, hyperactivity, attention, and repetitive behaviors more 

likely to have   shared brain signatures
• The differences in brain development  seem to map to specific 

pathways predicted  by  rare genetic  variants



Diversity
Partner experiences



Canadian JLA initiative on Research priorities 
of neurodivergent individuals

• JLA initiative



James Lind Alliance Research priority setting partnerships 

1. Which interventions improve mental health or 
reduce mental health problems in autistic people? 
How should mental health interventions be 
adapted for the needs of autistic people?

2. Which interventions are effective in the 
development of communication/language skills in 
autism?

3. What are the most effective ways to 
support/provide social care for autistic adults?

4. Which interventions reduce anxiety in autistic 
people?

5. Which environments/supports are most 
appropriate in terms of achieving the best 
education/ life/ social skills outcomes in autistic 
people?

6. How can parents and family members be 
supported/educated to care for and better 
understand an autistic relative?

7. How can autism diagnostic criteria be made more 
relevant for the adult population? And how do we 
ensure that autistic adults are appropriately 
diagnosed?

8. How can we encourage employers to apply 
person-centred interventions & support to help 
autistic people maximize their potential and 
performance in the workplace?

9. How can sensory processing in autism be better 
understood?

10. How should service delivery for autistic people 
be improved and adapted in order to meet their 
needs?

Ontario Canada UK



https://braininstitute.ca/resources/pond-youth-digital-stories

https://www.youtube.com/watch?v=2eF7Fj7CV4E

https://www.youtube.com/watch?v=2eF7Fj7CV4E


Neurodiversity

by Ariela 
Paulsen

https://blog.mighty-well.com/author/ari/


Diversity
Interventions



Neurobiological + experiential influences on autism, mental health + outcomes 



Experimental therapeutics

Baribeau et al Pharmacol Reviews, 2022



Riluzole vs placebo in 
autism

(co-Pis: Rob Nicolson, Terry Bennet)

60 Children and youth
1:1 randomization
Age-7-17



Rilise – Social Withdrawal



Externalizing Behaviors

p= 0.02; d= 0.45, 
coeff estimate for riluzole: -4.56

P=0.02; d=0.4
Coeff estimate for riluzole: -5.24



TIDE: RCT of Tideglusib vs placebo in 
autistic adolescents

● Regulates circadian clock

● Regulates inflammatory response (reduces pro-
inflammatory cytokines, increases anti-
inflammatory cytokines)

● Regulates neurogenesis/cell differentiation

● Phosphorylates histone deacetylase 3

● Key role in synaptic plasticity (via NMDA 
mediated LTD).



Results: Primary Analysis

90 youth
1:1 randomization
12-18 years



Secondary Analysis



RCT of oxytocin vs placebo in youth 
with autism

• 60 youth randomized, 1:1
• Holland Bloorview, University of Toronto
• University of Minnesota – Dr Jacob

• 12 weeks exposure
• Follow-up at 24 weeks

• Dose: 0.4IU/kg/ dose, 2 doses a day, 8 +/- 2 hours apart



RCT of oxytocin vs placebo in youth 
with autism
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Real-Time Monitoring of Mental Health 
Impact of COVID-19 on Canadian Children, 

Youth and Families

Ministry of 
Health

CRISIS AFAR: An International 
Collaborative Study of the Impact 
of the COVID-19 on youth with 
NDDs (Lead: A. DiMartino)

Daphne Korczak, 
MD (PI)



Heterogeneity on response to the pandemic



Paediatr Child Health, pxab111, https://doi.org/10.1093/pch/pxab111
The content of this slide may be subject to copyright: please see the slide notes for details.

Figure 2. MH changes were examined in six measures (Mood, Anxiety, 
OCD symptom, Irritability, Inattention, ...

Parental mental 
health

Pre-existing 
internalizing 
symptoms

COVID stress / 
material 
deprivation

Loss of School / 
medical services

Good 
parental 
mental health
/ Financial 
security

?third 
cluster, 
better?

https://doi.org/10.1093/pch/pxab111


Quality of life in Canadian autistic 
children and youth

Maryam Mahjoob



Facing Your Fears:  
Virtual Implementation trial for anxiety in children with autism

Brian & Anagnostou et al, in review



Participant Distribution



The virtual adaptation of the FYF Program worked 

Mean parent reported 
anxiety 

(SCARED) 

Mean child reported 
anxiety 

(SCARED) 

Pre-Intervention:  34.9 Pre-Intervention:  34.5

Cut-off for clinical concern: 25

Post-Intervention: 27.9 Post-Intervention: 28.9



The virtual adaptation of the FYF Program worked 
Intent to treat analysis

Above clinical cut-
off (%)

Below clinical cut-
off (%)

20% 41%59%80%

Baseline Post-Intervention

While material deprivation concerns were related to higher ratings of child anxiety at baseline, the higher deprivation did 
not impede children's ability to progress in the program



Parents reported high satisfaction 
with the virtual format

85% of parents reported 
they were “generally” to 

“definitely” satisfied with the 
virtual format

1

2

3 (No, not really)

4

5 (Somewhat)

6

7 (Yes, generally)

8

9 (Yes, definitely)

Were you satisfied receiving this intervention virtually (as opposed to an in-person program) ?



Principles of 
personalized 
interventions



• Diversity  is prominent  also  in  
• In response to intervention
• In response to changes in environment and context
• Stakeholder perspectives

• Predictors  can be found as much in underlying biology differences, pre-
existing or co occurring conditions, as in modifiable environmental factors 
such as parental supports, financial stress, and stability of services. 

• Partner / Stakeholder priorities may not be stable, influenced by context, 
cultural values,  and may have local specificity

Summary



Next Steps





Next steps:
- Integrating across human 
and animal model data to 
identify clusters of patients 
based on imaging, omics etc. 
that a biological pathway can 
be targeted

Jason Lerch et al, in progress



Collaborations to  get definitive answers  to  biological 
interventions: what, for whom, when, and for how long

● Canada: 4 sites
● Biological markers:

● EEG (Sarah Lippe, Emily Jones)
● Sensory discrimination task 

(GABRB3) (Nick Puts )

Sara Lippe Emily Jones

Nick Puts Celso Arango



• Continuous engagement with various stakeholder groups to understand
– Principles of helping  neurodivergent  children and youth envision  a  “good life”
– Predictors and  opportunities for  interventions to get to these personalized goals
– Advocacy to address systemic  predictors/ barriers to good life:  not limited to  health
– Continue to evolve  with evolving ideas of neurodiversity



The Autism Sharing Initiative (ASI)

A collaborative, global project bringing together research institutes, non-profit 
organisations and industry to build a secured network for sharing genomics and 

biomedical data gathered from consented autistic individuals who have 
participated in research.12 partners
6 datasets• Autism Speaks (US, CAN)

• DNAstack
• Excelar Technologies
• Holland Bloorview Kids 

Rehabilitation Hospital
• The Hospital for Sick Children
• King’s College London 
• Institute Pasteur
• McGill University
• Molecular You
• Ontario Brain Institute
• Pacific Autism Family 

Network
• Roche
• University of British 

Columbia

• AIMS-2-TRIALS (EU)
• iTARGET Autism Initiative 

(CAN)
• MSSNG (US, CAN)
• POND Network (CAN)
• In-house data:

Molecular You (CAN)
Roche (Global)

4 work streams
• Technology: building novel 

software to share, explore 
and analyse data 

• Data: connecting consented 
data for secure sharing

• Policy: ensuring data is 
shared, accessed, and used 
in an ethical and legal 
manner 

• Community: enabling autistic 
individuals to contribute new 
data through co-designed 
technology

This project is funded in part by the Digital Technology Supercluster
https://www.digitalsupercluster.ca/projects/autism-sharing-initiative/

https://www.digitalsupercluster.ca/projects/autism-sharing-initiative/


Ontario Brain Institute

Explore these data at braincode.ca



Thank you to families and individuals 
who have participated in research



Thank you  to all collaborators, co leads, 
especially the trainees, it’s a privilege

POND Executive:
• Jason Lerch, Ph.D
• Stephen Scherer, Ph.D.
• Elizabeth Kelley, Ph.D.
• Jessica Jones, M
• Jennifer Crosbie, Ph.D.
• Russell Schachar, MD
• Robert Nicolson, MD, 
• Stelios Georgiades, BA, MA, PH.D.
• Karun K Singh, Ph.D.
• Paul Arnold, MD, Ph.D
Former Exec Members:
• Muhammad Ayub, MBBS, MRCPsych, MSc., MD
• Peter Szatmari, MD
• Xudong Liu, PhD

Investigators:
• Margot Taylor, PhD,
• Rosanna Weksberg, MD 
• Azadeh Kushki, PhD
• Elizabeth Pang, PhD
• Jessica Brian, PhD
• Melanie Penner, MD
• James Ellis, PhD 
• Mark Palmert, PhD 
• Danielle Baribeau, MD
• Deryk Beal, PhD, 
• Meng-Chuan Lai, MD 
• Christopher Hammill, PhD 
• Ryan Yuen, PhD 
• Jane Foster, PhD
• Dawn Bowdish, PhD
• Olaf Krauss De Camargo, MD 
• Julia Frei, MD
• Lucia Capano, MD,
• Mark Henkelman, PhD 
• Ryan Stevenson, PhD
• Emma Durden, PhD 
• Jennifer Brooks, PhD

PAC:
Margret Spoelstra, Autism Ontario
Connie Putterman, ASD, activist/parent
Julia Biondi, ADHD activist/parent
Kevin Morton, Ontario Rett Syndrome 
Claudine Evangelista, ASD Parent 
Anthony Evangelista, ASD Parent 
Shannon Pascoe, ASD Parent 
Sangeeta Staley, CDKL5 Canada 
Deanna Strazzella, Community Living 
Karen Congram, Ontario Rett Syndrome 
Jessica Bethel, Autism Ontario 
Cathy Gaboury, NDD parent
Mike Barnett, OCD parent 
Esther Rhee, Autism Speaks Canada, 
Allison Chang, POND Parent 
Voula Athanasopoulos, ASD parent 
Tara Vandertoorn, Fragile X parent
Past Members:
Rick and Ava Green, Totally ADD
Jennifer Crowson, Down Syndrome Jill 
Faber, Autism Speaks Canada 
Sue Lynch, Community Living Toronto 
James Mitchell, ADHD

Youth Council
Austin
Joshua
Lucas
Aaliyah and Amira
Noah
Sheldon
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