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Understanding the Neurodevelopmental Disorder Due to Dystrophinopathy

1. GENETIC ALTERATION

Pathogenic variants in the DMD gene
lead to absent or reduced dystrophin.

KEY POINT

Dystrophin is expressed in the brain
and plays a critical role in neural
development and function.

2. ALTERED BRAIN DEVELOPMENT

AND FUNCTION
Changes in neural connectivity,

synaptic signaling, and brain networks

impact multiple neurodevelopmental
domains.

3. NEURODEVELOPMENTAL
VULNERABILITIES

Vulnerabilities emerge in key
domains that affect learning,
behavior, emotion, and social
functioning.

4. FUNCTIONAL IMPACTS
Challenges become apparent in daily
life across home, school, and social
settings, affecting independence,
self-esteem, and quality of life.

5. CLINICAL PRESENTATIONS
(Examples, not all will be present)
May meet criteria for ADHD, ASD,
learning disorders, anxiety/OCD
disorders, mood disorders, etc.

IMPLICATION FOR CARE

SUPPORTING EVIDENCE

Neuroimaging and neuropathological
studies demonstrate structural and
functional differences in individuals
with dystrophinopathy.

CORE DOMAINS IMPACTED

* Social communication

+ Attention and executive function
« Learning and academic skills

«» Emotional regulation

* Anxiety/OCD vulnerability

* Mood regulation

EXAMPLES

» Academic underachievement
» Social difficulties

» Emotional distress

+ Behavioral challenges

» Family stress

Screen broadly, monitor over time,
and treat proactively to optimize

development and well-being.
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FIGURE 1. THE FULL SPECTRUM OF IMPACT
Neurodevelopmental Disorder Due to Dystrophinopathy

WHAT IS ?“Q’\ @  rorrrOVIDERS:

READILY SEEN y S V Know this.

The underlying genetic N . ﬁa ?creen for it.

neuromuscular condition L reat it.

is often recognized. DYSTROPHINOPATHY Support the
Duchenne or Becker muscular dystrophy ==, whole patient.

COMMON NEURODEVELOPMENTAL
FEATURES AND CHALLENGES

SOCIAL COMMUNICATION DIFFERENCES

J ..
) @& Challenges with social understanding,
:Ilggzrl\ls OFTER pragmatics, and peer relationships

Neurodevelopmental:
vulnerabilities are
common, impact
quality of life, and \ LEARNING CHALLENGES

may require ! Difficulties with reading, writing, math,
identification, f and information processing

intervention, and !
ongoing support. ) EMOTIONAL REGULATION DIFFICULTIES

Challenges with frustration tolerance,
flexibility, and managing emotions

)\ ATTENTION / EXECUTIVE DYSFUNCTION
\ ' Inattention, hyperactivity, impulsivity,
- planning, organization, working memory

LOOK BENEATH ANXIETY / OCD SYMPTOMS
THE SURFACE. Worry, perfectionism, obsessions,
compulsions, and anxiety

MOOD SYMPTOMS
Low mood, irritability, loss of interest,
sadness

@¢ HOLISTIC, MULTIDISCIPLINARY CARE IMPROVES OUTCOMES

®
. ‘ Early identification + Appropriate treatment * School & community support * Family partnership




BELS: Towards a Functional Framework

Learning

Behavior and
Cognition

Truba, et al., Muscle and Nerve, 2025



A Functional Framework

E

Cognition

e Sensory e Anxiety e Language e Engagement
processing e Oppositionality e Attention and motivation
e Motor Skills e Temper ® Play skills
tantrums

¢ Frustration
Tolerance



Developmental Context
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Brain is still developing over
the course of childhood and
adolescence in Duchenne
and Becker



FIGURE 3. NEURODEVELOPMENTAL DISORDER DUE TO DYSTROPHINOPATHY:
May Present at Any Developmental Stage  Supports Evolve Across the Lifespan

DEVELOPMENTAL EARLY CHILDHOOD PRESCHOOL SCHOOL AGE ADOLESCENCE YOUNG ADULTHOOD ADULTHOOD
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« Delays in communication + Emerging attention and « Attention / executive « Executive dysfunction « Transition to independence « Employment and
HOW IT MAY and social engagement activity differences challenges more apparent (college, work, community) independence
PRESENT + Sensory sensitivities + Social communication + Learning difficulties + Anxiety, OCD, mood « Anxiety, mood symptoms + Mental health across
(Examples) + Regulatory difficulties differences (reading, math, writing) symptoms may increase the lifespan
+ Feeding / sleep challenges - Rigidities / insistence on « Social skills difficulties + Social connection + Executive functioning . Re'ationS_hip and_ -
@ + Early signs of attention sameness « Anxiety/OCD symptoms challenges impacts daily living community participation
3 variability + Big emotions, meltdowns . [k fatration Glotanea » Identity and self-esteem + Social relationships . Man:Qing fnlezdiczl and
+ Early learning delays « Mood variability concerns evolve psychosocial needs
+ Academic / organizational « Vocational and life « Ongoing strengths
demands increase planning and growth
-,
SUPPORTS CAN «@®. EARLY INTERVENTION PRESCHOOL / COMMUNITY <@ SCHOOL-BASED SERVICES #®¢ TRANSITION SERVICES POSTSECONDARY / 0@
COMEEROM & (Birth - 3) uﬁu 3-5) =~ 3-21) (14 -21) COMMUNITY S LFEONGSUPRORTS
MANY SOURCES + Developmental therapies » Preschool supports + Individualized Education « Transition planning « Disability services + Vocational / employment
AND MAY (speech, OT, PT) - Speech and language Program (IEP) / 504 Plan + Vocational exploration (college / work) supports
CHANGE OVER + Early intervention services « Special education services « Life skills training » Vocational supports « Mental health services
TIME programs - Occupational therapy « Academic interventions » College / postsecondary « Transportation « Community participation
« Family coaching « Social skills groups + Counseling / social work supports + Community programs + Housing supports
- Home visiting « Family support programs » Occupational / speech » Peer mentoring + Independent living « Lifelong learning
therapy supports + Peer and advocacy groups
©  \\DIVIDUAL & FAMILY SUPPORTS Sn Psychiatric Evaluation Som Family Education Respite and #®e rpeerandc it
= p . N oM y espite an eer and Community
m ACROSS ALL STAGES ’Q chottiertpg/ Counssiing a :‘:ngzd;:rfion iT'T’ and Coaching \d Caregiver Support @@AN connections
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. MACROSYSTEM
THE WHOLE CHILD: Broader cultural and societal context KEY TAKEAWAY
A BIOPSYCHOSOCIAL o®¢ Neurodevelopmental
AND ECOLOGICAL EXOSYSTEM '.'n needs can emerge at
PERSPECTIVE Connaxiers among efranments any stage and may look
< Blbionre P et MICROSYSTEM A supportive network different over time.
Bronfenbrenner's « Policies « Community services « Family Immediate environments across environments Comgreher(;sive,
Ecological Systems : : c coordinated supports
Mode? y + Societal titudes - Healthcare systems ; ’f:’;‘r’:' THE CHILD pron:::ﬁ-s b:?:gel:z:lent. from many sources—
\ + Economic factors o Tharanicte Strenaths, Needs. e ’ wutl’_un a nur.turlnng.




Who’s Next: From Mechanism to Lived Experience

Rosanne Natalie

The “Why” The Lived Experience

* What we know about brain * What these brain-based differences
developmentin dystrophinopathy look like for families day to day

* How differences in brain systems * Behavior, school functioning,
ripple through language, attention, emotional experiences, and social
regulation, learning, and social relationships
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