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Neurodevelcpmental dlsc)rders
and clinical/research adaptations
the during pandemic

DR. SUMA JACOB, MD, PHD
PROFESSOR, DEPARTMENT OF PSYCHIATRY AND BEHAVIORAL SCIENCES

M UNIVERSITY OF MINNESOTA The CAN Lab

Driven to Discover® Converging Approaches to Neurodevelopment




Overall Objectives

e Discuss basic background on ASD, NDD, and developmental
disorders. Where we were, are, and are going?

Look at what an integrated clinical-research approach has to offer
families and professionals

What have we learned from the pandemic?

e Provide examples of local and regional resources for clinicians and
families




Background

1943 — Leo Kanner — Infantile autism

Estimated Autism Prevalence 2020 o

1960s — Separation from schizophrenia

1in 54* 1970s — Biology / genetic
underpinnings

1980 — DSM-IIl — Pervasive
Developmental Disorders

1987 — DSM-III-R - Autistic Disorder /
PDD-NOS

1994 — DSM-|IV — Asperger’'s Disorder

2013 — DSM-5 — Autism “Spectrum”
Disorders

If you see one child with autism, you've
seen one child with autism

1in
*

 «

* Centers for Disease Control and Prevention (CDC) prevalence estimates are for 4 years prior to the report date (e.g. 2020 figures are from 2016) autlsm SpeakS




COGNITIVE
COMORBIDITIES

‘ GENETICS
BEHAVIORAL ~ Intellectual

COMORBIDITIES Language ~ disability

Core autism spectrum disorder symptoms

Impaired social
communication/
interaction (3/3):

Restricted/repetitive
behavior (2/4):

* Repetitive

* Social reciprocity ) ?r;‘);:::eh;g:t:)anvior
* Nonverbal
communication sameness
* Relationships o gestncted interests
» Sensory

abnormalities

{ Neuroimaging:;
altered brain
_region size

MEDICAL
COMORBIDITIES

BIOMARKERS

HETEROGENEITY AND COMPLEXITY
Veenstra-VanderWeele et al 2011




Neurodevelopmental Disorders

ASD as an example: Multiple Risk Factors
(what we know now)

Environment

Biological
factors

From Reductionism to
Systems Integration Approaches...




The Ideal Comprehensive Assessment
a complete evaluation includes genetic testing

Slide Credit: AACAP Genetics Lecture 2018
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/

Incorporate genetic
testing here!




Integrated Research Practice Approach

Approach to healthcare and research that focuses on
generating knowledge that answers important questions

that matter to patients, their health care providers, and
stakeholder's system-wide

In a digital area, data sets are becoming larger and offer
great potential for improved care, better health for
populations, and reduced health care costs.




Integrated Approach

What it takes to make research go hand in hand with
clinical work

What can research tell us?

Research can be conducted in ways that provide more
benefits to the families and participants

°What do we know about genetics to date?
°What do we know about early risk factors?




New Paradigm Shift in Treatment and Intervention

Transitioning from the ‘one-size-fits-all’ to ‘precision medicine’ model with multi-level patient stratification.

One-size-fit-all INFrom @ Stratified Medicine o Precision Medicine
Medicine : —

Patlen&s are grouped by: Individual patient level: POy vi Q
Disease Subtypes » Genomics and Omics

+ Risk Profiles S A = « Lifestyle

» Demographics W@rﬁl » Preferences

= Socio-economic » Health History

+ Clinical Features = Medical Records

¥ .

. ‘: =
» Biomarker » Compliance \,' >é &9
= Molecular sub-populations M@ « Exogenous Factors = e

Companion Diagnostic (CDx)

Biomarker
Therapy ———_ 7; the;a=py .
lalaly e _PRECISION MEDICINE>. Pt

. /4

' ensures delivery of the
RIGHT INTERVENTION
to the RIGHT PATIENT
t the RIGHT TIM

v N v \ J
@’i'* @@ﬁw @w* rﬁ"#ﬁ'
S — A Each Patient Benefits From Individualized m—

dverse No Benefit Treatment
Benefit
Event Adapted from Frost & Sullivan, 2017




Parameter
Parameter

~—TD mean
@ ASD individual

A\

Stratification according to Simons Powering Autism Research /. Genetic or

1N, neuroimaging biomarkers: molecular
profiling

o : Comparisons of:
* Biochemical biomarkers * Cognitive profile
| Clinical profile A | | Clinical profile B | Clinical profile C * Brain structure and function ¢ Clinical profile

https://www.nature.com/articles/nrd.2015.7/figures/1



Environmental | '
Risk O O O l
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Developm.ental D M
Perspectives ™ Heaithy (R
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- } l
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s
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common variants
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Adapted from: Loth, Murphy, & Spooren (2016)



What's in it for families?

*Easy saliva testing of known (newly discovered) genes
associated with autism

*Access to interpretation of findings (de novo vs.
inherited) if something related to autism is identified

*Ongoing community that provides current access to
resources

A}
\
)
1
1
)
'
'

1

*Participation in SPARK can all be done from home or
with local staff

*Being part of SPARK could provide connections to
further national studies




Why do both clinical testing and SPARK?

® On an annual basis, SPARK will the
genomic data of participants. Results may be returned at the
new point of discovery.

Currently, approximately 10-20% of ASD cases have an
identifiable genetic etiology of large effect (Tammimies et al.
2015). As more genes are discovered, it is reasonable to

to 30to 40% in
the next five years.

Families will be resources
and opportunities ( e.g., services, support groups, future
research, webinars, etc).
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What did we learn during this Pandemic? an)Q

SPARK ./

Impact of COVID-19 on Autistic Adults

SPARK .|/

Impact of COVID-19
on Families and Children with Autism

SPARK Summary Report SPARK./ | researchMatch

How Has the COVID-19 Pandemic Affected SPARK Summary Report SPARK 1/ | ResearchMatch
Independent Adults with Autism? £

https: kf ism.
/;toprsta/l//j;lre/s;:lrjlism e How Did the COVID-19 Pandemic Affect People with

research-match/ Avutism and their Caregivers?



https://sparkforautism.org/portal/page/spark-research-match/

SPARK |/

Impact of COVID-19
on Families and Children with Avutism

Who participated? Where do they live?

NA

Parents and Guardians

93% Female
43 years old (on average)

I South 33%
West 26%

80% Mdle - Mid t24% ope
12 years old (on average) - N;r::\eesas’r 175 N > 8000 families

Their Children with ASD are




DISI‘UPTIOIIS N services

and therapies

SPARK |/

Impact of COVID-19 63%
on Families and Children with Autism

- = - ’ of families report of families report
Chlld “!“.h autism's severe disruptions in that speech therapy
Undersfu nd||'| of COVI D—1 9 services and therapies. is most disrupted.
g P p

Percent of families reporting
settings for services or therapies

98 o/o of families report that their that have been disrupted
child with ASD understands School 84%
.... informartion related to D
JR— COVID-19 moderately Professional Clinic
B B well to completely.
Home (Adminstered by visiting staff) 26%

of families report that their
child’s school is closed.

This includes responses from parents and Daycare 7%
guardians of dependent adults with ASD.

T

ome (Administered by a parent or caregiver) 15%

Residential programs 6%




SPARK |/

Impact of COVID-19
on Families and Children with Avutism

Remote services

and therapies

Child with autism’s mental
and emotional health

o
35%
of families are receiving remote
services or therapies.

of these families are benefitting moderately
well to significantly from these services.

62%

of families report
that their child
with ASD

is feeling

good overall.

Percent of families that
report disruptions in
services or therapies have
negatively impacted their
child with ASD’s behavior.

Percent of families that
report that COVID-19 has
negatively impacted their
child with ASD's mental
and emotional health.




SPARK |/

Impact of COVID-19
on Families and Children with Avutism

Parent and guardian’s mental

and emotional health

These suggestions are from comments that parents and
guardians entered through an open-ended question in

Percent of parents or
the survey.

guardians that report feeling
stressed or overwhelmed due
to disruptions in their child with

5 1 O/o ASD's services or therapies.
o
of parents and

guardians are

Social stories
Breaks for rest and relaxation

Telehealth appointments

Qa9

feeling good

overall. Percent of parents or _ _
guardians that report thar Pursuing hobbies
COVID-19 has negatively
impacted their mental health. Cooking for family

0 Enjoying time with family

in person and virtually




Who participated?

SPARK |/

Impact of COVID-19 on Autistic Adults

Where do they live?

Sex at birth

59% Female

Average age

36
years

West 29%
Bl South 28%
B Midwest 24%
B Northeast 19%




Which parts of life

are most disrupted?

Parts of life that have
changed due to COVID-19

Social life 70%

Employment (paid or volunteer)

Homelife

Services or therapies 41%

Financial security 36%

School 20%

None 6%

o
M
(
o)
N

==

T

o)

N
)
o)

N

SPARK |/

Impact of COVID-19 on Autistic Adults

The data below are from those
who reported changes in their
social life due to COVID-19.

B 97% of autistic adults report
that COVID-19 has negatively

impacted their social life.

68% of autistic adults report
that they are coping minimally to
moderately well with changesin
their social life.




L I
SPARK .|/

Impact of COVID-19 on Autistic Adults
0000 The data below are from
those who reported changesin
O In school due to COVID-19.

Mental and
emotional health

500/ Percent of autistic
adults that report
O COVID-19 has 93%

of autistic adults are negatively impacted
feeling good to excellent. their mental health

Bl 93% of autistic adults report that
schooling has been negatively
impacted by COVID-19.

Bl 65% of autistic adults report that they
are coping with changes to schooling
moderately to completely well.




Services and therapies

SPARK |/

The data below are from those who . .
reported changes in their services or Impact of COVID-19 on Autistic Adults
therapies due to COVID-19.

The data below are from those who
reported changes in their services or
therapies due to COVID-19.

97% 63%
of autistic adults report that O of autistic adults are receiving
services and therapies have been 7\ remote services or therapies.

negatively impacted by COVID-19.

o
72% P —— ) of these autistic adults are benefitting
of autistic adults are coping moderately to significantly well
moderately to completely well with from these services.

changes in services or therapies.




SPARK |/

9 5 O/ Impact of COVID-19 on Autistic Adults
(o

of autistic adults are
concerned about the
impact of COVID-19 on
their family and household.

What's working?

The following are suggestions from

The data below are from those who autistic adults who completed the survey.
reported changes in their homelife
due to COVID-19.
6 mm 9 o Telehealth
Percent of autistic adults that report
COVID-19 has negatively impacted Check-ins with therapists via
their homelife email and phone

o Journaling

Maintaining a schedule and

Percent of autistic adults who are A ;
sticking to it

coping moderately to completely well
with changes to their homelife

Walks and exercise

0 Keeping in touch with family
and friends via phone and
video chat




Psychological Impact of COVID-19

“melt” of social skills

‘ ' Isolation
% ’ A

/ Anxiety

Inconsistency

\

Declined social gatherings
'\
&

https://www.theatlantic.com/education/
archive/2020/04/special-education-goes-
remote-covid-19-pandemic/610231/

https://www.ncbi.nlm.nih.gov
/books/NBK361938/



https://www.theatlantic.com/education/archive/2020/04/special-education-goes-remote-covid-19-pandemic/610231/
https://www.ncbi.nlm.nih.gov/books/NBK361938/

Contents lists available at ScienceDirect

Research in Developmental Disabilities

o Ale.f

e P

EI. SEVIER journal homepage: www.elsevier.com/locate/redevdis

A systematic review of technological approaches for autism
spectrum disorder assessment in children: Implications for the
COVID-19 pandemic

Learning from the Pandemic

Angela V. Dahiya > *, Elizabeth DeLucia *”, Christina G. McDonnell *°,
Angela Scarpa "

2 Virginia Polytechnic Institute and State University, Department of Psychology, 109 Williams Hall, Blacksburg, VA, 24060, United States
b Virginia Tech Autism Clinic & Center for Autismm Research, 3110 Prices Fork Road, Blacksburg, VA, 24060, United States

eScreening and diagnostic assessments for autism are not always available to families remotely.
eDue to the limitations of the pandemic, there is strong need for remote assessments.
eNovel telehealth approaches can be used to address this barrier.

eThe current literature shows strong support for video, phone, and online screening and diagnostic
assessment tools.

eTelehealth may be a feasible approach to increase accessibility of services during a pandemic.




Make it easier for parents and patients

=: ] &

Before the Day of On the Day of Your Start Your

Your Appointment Appointment Appointment
Identify a private Get ready for your video Sign in and get started
location for your session

appointment Do not forget...

Check your technology
Organize Billing Details

https://2a392k31wksy2wkejfly03dp-
P re pa re YOU r thOUghtS wpengine.netdna-ssl.com/wp-

content/uploads/sites/188/2020/07/How-to-
Prepare-for-a-Video-Appointment.pdf



https://2a392k31wksy2wkejf1y03dp-wpengine.netdna-ssl.com/wp-content/uploads/sites/188/2020/07/How-to-Prepare-for-a-Video-Appointment.pdf

Support and Protect Children’s Emotional
Well-being

’

1. Understand that reactions to the pandemic may vary 3R’s
2.  Ensure the presence of a sensitive and responsive Reassurance

caregiver o Reassure children about their safety and safety of

loved ones
3. Social distancing should not mean social isolation
. o _ Routines

4. Provide age-appropriate information > Maintain routines to provide a sense of safety and

) ) ) predictability
5. Create a safe physical emotional environment by

practicing the 3 R’s: Reassurance, Routines, and Regulation
Regulation ° Supﬁort development of self-regulation. “I know this
. might feel scary or overwhelming” and encourage
6.  Keep children busy them to engage in activities

7. Increase self-efficacy

8.  Create opportunities for caregivers (and yourself) to
take care of themselves

9. Seek professional help if there are signs of trauma https://www.childtrends.org/public
. L ations/resources-for-supporting-
10. Empha5|ze strengths, hope, and positivity childrens-emotional-well-being-

during-the-covid-19-pandemic



https://www.childtrends.org/publications/resources-for-supporting-childrens-emotional-well-being-during-the-covid-19-pandemic

0
N
Manage Your Own Mental Health ‘tﬁﬁ'

#SmallThingsMatter #MeaningMatters

Doing small th|ngs that make a b|g impact Take a m.Oment. Meaninng| moments make a
positive impact.

#Everythinginteracts #WeAreStrongerTogether

What you do can positively influence others Join groups, make groups, and foster, enrich,
and appreciate the connections you already

#PatternsMatter have.

Mindful awareness of triggers to unhelpful #SelfCareAsLove

patterns

Reflect on an act of love toward them by
others. look at themselves through the eyes of
a loved one

Coyne et al., 2020




: o RESEARCH

Precision Health
and Medicine

INTEGRATION |

Technological required for
Innovation | NDDs

Strategic
Prevention

(via Community &
Education Parternships)

Methodological |

Innovation \







University of Minnesota Services

Voyager Autism & Neurodevelopment Clinic A\ HEALTH.

* Social Skills & Other Therapy Services MUniw_ers{i:tg‘lzf Mi_nn;sot_at |
asonic narens Rospita

* Best practice diagnostic evaluations
* Developmental Behavioral Pediatrics & Psychiatry in clinic

FIND Network

 The Focus in NeuroDevelopment (FIND) Network
connects individuals in the autism spectrum disorder
(ASD) and neurodevelopmental disorder (NDD)
community to research, resources, and events.




Additional Resources

MN Children’s Mental Health MN Adult’s Mental Health Crisis Telehealth Services
Crisis Line by County Line by County
o https://mn.gov/dhs/people-we- o https://mn.gov/dhs/people-we- _ _
serve/people-with-disabilities/health- serve/people-with-disabilities/health- ° Current and hybrid models will
care/childrens-mental- care/adult-mental- continue to be developed
health/resources/crisis-contacts.jsp health/resources/crisis-contacts.jsp

NAMI COVID-19 Resources

o https://2a392k31wksy2wkejfly03dp-
wpengine.netdna-ssl.com/wp-
content/uploads/sites/188/2020/09/N
AMI-COVID-19-Resources-8.31.pdf



https://mn.gov/dhs/people-we-serve/people-with-disabilities/health-care/childrens-mental-health/resources/crisis-contacts.jsp
https://mn.gov/dhs/people-we-serve/people-with-disabilities/health-care/adult-mental-health/resources/crisis-contacts.jsp
https://2a392k31wksy2wkejf1y03dp-wpengine.netdna-ssl.com/wp-content/uploads/sites/188/2020/09/NAMI-COVID-19-Resources-8.31.pdf

Practice Points

Community practitioners are ideally positioned to begin a dialogue about resources to help families
learn more about their child’s development and diagnosis.

A diagnosis of idiopathic ASD necessitates a genetic evaluation and should be part of our overall
evaluation process.

Clinicians can better monitor for symptoms and co-morbid conditions that are known to be
associated with specific risk variants.

Families that receive a genetic diagnosis can be better informed regarding family recurrence risks
and other studies and resources

If a family has a child with autism and is expecting or has another child, early monitoring can make a
world of difference

Refer families with positive genetic findings for genetic counseling.

Ethical implications of genetic testing in adolescents (ex. right to know) and the parents (ex. reporting of secondary
findings) deserves thoughtful consideration. (slide credit: Autism and developmental group of AACAP)




Ethics and

I N S umma ry Engagement

‘Omics

Digital

Health Imaglng

Computational
Health

Information

Basic
Molecular Commons

Knowledge-enabled
Innovation

.

Population

Science w iari i
Clinical Beneficiaries: community,

Discover : .
% patients, clinicians, researchers

PATIENT CONTRIBUTED DATA

Knowledge-enabled

Discovery Knowledge Network

https://precisionmedicine.ucsf.edu/elements-precision-medicine



NDD Discoveries and Interventions Across the Lifespan (CANeurdevelopLAB, Jacob &

& Computational Modeling
» Applying machine-learning and
computational techniques to
predict and identify individuals
with Autism Spectrum Disorder

——(AsD}inthepopulation

@ Neuroimaging
» Studying brain development and
neural correlates of behavior
using functional and structural
magnetic resonance imaging (MRI)

& Cognitive Training
» Assessing the

efficacy of
computerized,
adaptive, and
brain-based
targeted cognitive
training (TCT) in
adolescents and
adults with ASD

& Devices and Brain Circuits

» Augmenting cognitive training with
neuromodaulation to reduce symptoms across
neurodevelopmental disorders (NDDs)

» Eye-tracking studies to understand information
processing

» Using tasks and sensors to see how individuals
learn

» Creating tools children and adults can use at
home or in the community to measure learning

thodological

Innovation

Conelea)

|

@
o @
,w Right Intervention
I Precision

Right Dose

& New Medication Targets

» Working to develop new
pharmacotherapies for ASD through
investigator-initiated and industry-
sponsored trials to assess drug

Medicine

Strategic
Prevention

» ~30% of individuals with ASD who experience
gastrointestinal symptoms

targets

& Genetics
> Serving as Minnesota partner

for SPARK, a landmark national
autism research study
investigating genetic
associations with ASD in over
50,000 families

& Community Outreach
> Leading the FiND (Focus in

Neuro-Development)
Network to improve
communication between the
NDD community and the
researchers, professionals,
and organizations who work
to serve them



Questions?




