Bone Health and Beyond:

Comprehensive Endocrine Care in Duchenne Muscular Dystrophy

Nora E. Renthal, MD, PhD
Skeletal Health Center | Division of Endocrinology

=) Boston
g} Children’s
Hospital

.~.|~‘



Faculty Disclosure

e Nothing to disclose




Educational Need/Practice Gap

Gap = Endocrine complications of Duchenne muscular dystrophy (DMD)
are not consistently recognized, screened for, or managed according to

established care guidelines.

Need = Healthcare providers need increased
awareness of the endocrine complications associated
Y " with DMD and evidence-based treatment strategies to

Improve outcomes.




Objectives

Upon completion of this educational activity, you will be able to:

e Identify the major endocrine complications associated with Duchenne
muscular dystrophy (DMD) and chronic glucocorticoid therapy.

e Apply guideline-based strategies for the screening and management
of adrenal insufficiency, osteoporosis, growth failure, and delayed
puberty.

e Evaluate bone health in individuals with DMD using fracture
history, vertebral imaging, DXA, and laboratory assessment
to guide osteoporosis treatment.




Expected Outcome

e Incorporate guideline-based strategies for the prevention and management of
adrenal insufficiency, osteoporosis, growth failure, and delayed puberty into
routine clinical care.

e Improve bone health assessment and treatment decisions using
fracture history, vertebral imaging, DXA, and laboratory evaluation.

e Reduce preventable complications, including fractures
and adrenal crises, to improve patient outcomes and
quality of life.




Duchenne Muscular Dystrophy

 X-linked recessive
 2/3receive dystrophin mutation from
carrier mother
* 1/3 of mutations occur de novo
* Most of our patients are cis-males
» Affects 1in 5,000 male births
* Qut-of-frame mutations --> Duchenne

* |In-frame mutation --> Becker Muscular
Dystrophy
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Progression of DMD

[Skeletal muscles degeneration]

Inflammation

f Cardiac or resplratory
dysfunction
i ultimately leading
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Podkalicka et al. 2008.



Mechanism

Administration

FDA

Durability

Safety
Cost

Steroid Use

Key Limitation

Gene Therapy

(Elevidys)
AAV vector delivers micro-dystrophin gene
— production of truncated but functional

Exon Skipping
(Exondys 51, Vyondys 53, Viltepso, Amondys 45)

Antisense oligo bind pre-mRNA — skip
targeted exon — restore reading frame —

dystrophin allow truncated dystrophin
One-time IV infusion Weekly IV infusions (lifelong)
2023 2016-2021

Potentially long-lasting
(uncertain durability)

Requires lifelong dosing

Immune response to AAV; liver
toxicity; 2 recent fatal cases

Generally mild infusion reactions

~$3.2M one-time

~$300k—500k annually, lifelong

Yes — additional high-dose
corticosteroids

Yes — patients usually remain on
standard chronic steroids

Following fatal acute liver failure, the FDA
restricted Elevidys to ambulatory patients
with DMD aged 4 years and older and added
a boxed warning for liver failure.

specific mutations (exon 51, 53, 45) —
covers ~30% of patients; modest
dystrophin increase




Clinical Case

James is an 4-year-old, 0.7 m2 boy who presents for evaluation of Duchenne
Muscular Dystrophy (DMD), (diag. deletion of exons 45-50 in dystrophin ge

Activity:

Able to walk without assistance. :

Walking on his toes intermittently. Met with Neurology,

- who started 12 mg
iet: : .

picky eater. prednisolone daily.

Does not like milk or cheese.

Family History:

- Lives with mom, dad, 2-year-old brother

- Maternal and paternal grandmothers: osteoporosis



Referral to
Endocrinology



2018 Consensus Guidelines THE LANCET

Bone Health
Management

Endocrine
Management

Assess lateral spine x-rays for occult fracture @ diagnosis & @ start of steroids, then Q1 year on
steroids, Q2 years if not

Consider bisphosphonates at first sign of fracture:
Genant grade 1 or higher vertebral fracture or first long bone fracture

Measure standing height Q6 months
Assess non-standing growth every 6 months

Assess pubertal status every 6 months starting by age 9 years

Provide family education and stress dose steroid prescription if on glucocorticoids



ENDOCRINE HEALTH

PLAN in DMD:
drenal
(secondary Al)

one
osteoporosis & fracture)
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(steroid-induced insulin resistance)
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(puberty & growth)
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Adrenal insufficiency
* Calculate total daily dose: 12x4 = 48, divide by BSA
0.7m2 = 69 mg/m2/day

e Educate on signs, symptoms, and management of
adrenal crisis

e Stress dosing for patients taking suppressive doses of
prednisone/deflazacort/vamorolone

e Prescribe IM hydrocortisone for home
e 50 mg for children aged <12 years old
e 100 mg for children aged 12 years +



Healthy: Daily steroids

You may need extra daily steroids. .
sick day plan?

- fever of 101°F or greater e Patients on less than

 recurrent vomiting and/or diarrhea
 note: colds and minor trauma do NOT need sick-day steroids. 50 mg/mZ/daY
hydrocort equivalents

Severe lliness
Injection Sick-Day Steroids e Anyone on

call 911 or seek emergency care Vamorolone.

» not able to tolerate fluids or oral medications
* respiratory distress, seizure, broken bone or severe trauma

* lethargy or loss of consciousness




Classic Steroids Dissociative Steroid

Prednisone Vamorolone

Drug signal Drug signal

Channel A: Channel B: Channel A: Channel B:
Anti-inflammatory benefit Side effects Anti-inflammatory benefit Side effects

CANNOT BE USED FOR
STRESS DOSING / SICK DAYS



Feature

Prednisone

Deflazacort (2017)

Vamorolone (2023)

Glucocorticoid Type

Classic Steroid

Classic Steroid

Dissociative Steroid

Anti-inflammatory Effect High High High
Anti-Mineralocorticoid Mineralocorticoid antagonist,
. None None )
Activity SDS with pred/ hydrocort
100% &
Adrenal Suppression 100% 100% %

cannot use for stress dosing

Growth Suppression Suppression Less growth suppression
igh i High risk but i
Bone Health High risk O_f igh risk but improved Lowest spine fracture risk
osteoporosis over Pred
Weight Gain Significant Less gain than others Similar to Prednisone
Puberty Impact Delayed Delayed ?2?7?7?
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Response to Mechanical Forces Reduced Mechanical Forces

M\,

Bone Building Bone Loss

SOST = Sclerostin OPG = osteoprotegerin | RANKL = RANK Ligand




Glucocorticoids: Directly Bad for Bone

Uncoupled Bone turnover S
Low formation, high resorption

Cell Type Glucocorticoids Inflammation ‘ J'
Osteoblast

Differentiation l l \/3‘

Function ! l 13:

Survival l l L
Osteocyte

Survival l l
Osteoclast

Differentiation ) 1

Survival T 1

Resorption

Osteoclast

formatiop

Osteoblast

00




Glucocorticoids: Indirectly Bad for Bone

* Endocrine
* Reduced GH/IGF-I

 Reduced gonadal steroids

e Calcium
« less intestinal absorption
 more renal loss




What is our
Bone Health
Workup in DMD?




' 1 Laboratory Evaluation\ ’2 Imaging \

e 25(0OH)D * DXA Bone Density Scan R
* Lateral thoracolumbar spine x-ray

* Alkaline phosphatase
 |ow-trauma vertebral

* Provides a measure of osteoblast activation

but is often low in patients with reduced Compression fractu res
mobility

* PTH, Calcium, Phos, and Mag — Q1-2yr if on steroids

e Urine Calcium & Creatinine — Q2-3yrif not on steroids

— Anytime with back pain
or 20.5SD A in spine BMDZ

e Renal function: BUN,
Cr—>cystatin C (low muscle)

THE LANCET 2018 consensus
\ / Q\leurology Guidelines /




Image from: Hologic, Inc. www.hologic.com




Five Body Sites for DXA

TBLH

Distal femur Forearm

Recommended sites for age 4-15

Recommended sites for age 16+

2013 & 2019 ISCD Official Positions If hardware or inability to hold still




Do | always have to get

I )
my DXA on the same t's best to use the same

scanner each year.

machine?
No more than once a year
How frequently should a - insurance will not cover more
frequently
DXA be repeated? = gre P




Definition of Pediatric Osteoporosis
2 +/-1.0SD z-s@he population \

8‘—; E{ :'3 \ +/-2.0SD z-score = 95% of the population
3 2 4 0 1 2 ¢

1 2 3
“Clinically Significant Fracture History” Z - score

Recall:

Any vertebral

Y . W Pediatric Osteoporosis = 1+2
compression
fractures il NOTE FOR DMD:

D0 HOT PASS GO, DO NOT COLLECT $200 Consider treatment in a patient

and/or « with declining BMD

2+ long-bone fractures by age 10 yr * and/or declining BMD z-scores
Q long-bone fractures by age 19 yy \ /




Back To Our Patient:
LABS TBLH z-score:-3.1

* BUN: 12 mg/dL o

* Creatinine: 0.2 mg/dL Low

* Calcium: 9.0 mg/dL

* Phosphorus: 4.5 mg/dL

* Magnesium: 2.0 mg/dL 5 |

* Alk Phos: 177 unit/L L i

* PTH Level: 85 pg/mL  HIGH

* 25-OH Vit D: 17.2 ng/mL Low

* Urine Calcium Low :
Low BMD, Low D and Calcium Deficiency with mild ,
Secondary Hyperpara, but without “Clinically Significant e

Fracture History” - not yet Pediatric Osteoporosis




Subtotal

Back To Our Patient: o

Calcium

Vitamin D

Physical Therapy

' 17 18 19 20

Optimize Chronic Disease

-
@

_ _ _ 1 year later
Vitamin D improved to 45 ng/mL, spinal compression fracture

PTH and Urine Calcium normalized




Subtotal

Back To Our Patient:

BMD

1 year later
Healthy Fracture : .
spinal compression fracture




Offer Bisphosphonates
Mechanism: |

Bisphosphonates get incorporated into bone -
osteoclasts ingest them while resorbing bone -
toxic to osteoclasts - , activity & survival.

Zoledronic Acid / Zometa / Reclast (1V)

e Risk of low calcium (ensure Vit D >30 ng/mL)

e Risk for renal complications = check kidney function
e Make dentist aware

(risk of osteonecrosis of the jaw, rare)

Alendronate / Fosamax (Oral)

e Less potent / Fewer risks
® Taken on an empty stomach with 8 oz plain water
e Sit upright for 30 minutes after taking

(to avoid esophageal irritation)

Bone
Building




Mitigating Risks of
Bisphosphonate
Infusion

ALWAYS FIRST treat hypocalcemia,
vitamin D deficiency, and
rickets/osteomalacia

Get ready checklist:

] Meet calcium RDA for age, plus a

supplement around the infusion.
(500 mg 3x per day, taken 1 week +/- infusion)

J Vitamin D above 30 ng/mL

J Check for healthy kidneys
J Send the dentist an FYI

Planned procedures that expose the jaw
bone (dental extractions, implants, etc)
should be done prior and heal fully
before treatment.




Vertebral compression fractures before and after IV bisphosphonates

FORE months

Dr. Leanne Ward, Professor
of Pediatrics at the
University of Ottawa

Misof et al. J Bone
Miner Res. 2016.

15-year-old patient with DMD

Also see an overall increase in the density of the vertebral endplates



Change in Vertebral Height after 12 months of IV Bisphosphonate

- A A Stable

75 -
76~

A
O

A-4 improved

Misof et al. ] Bone Miner Res. 2016.




Zoledronic acid versus placebo in pediatric glucocorticoid-induced
osteoporosis: A randomized double-blind phase 3 trial

0.8 1
-
(5] 0.6 T
83
2 3
34 041
=)
< Q Difference =
gg 0.2- 0.75
§ > (0.27, 1.22)
= =
$2 0- p = 0.004
S
0 O -0.2 1
a E ledronic acid
< - zoledronic aci
= -0.41 O )
0.6- A - placebo
0 6 12
Time (Months)

Ward et al. J Clin Endocrinol Metab. July 2021.



What about Denosumab?

Denosumab also targets the osteoclast, but in a different way than bisphosphonates:
Denosumab is a monoclonal antibody that binds to RANKL and shuts off the “go” signal for osteoclasts.

Builder




Bone Building Options

PTH Analogues
(Teriparatide (Forteo, Bonsity) and Abaloparatide (Tymlos))

What is it?
Recombinant human parathyroid hormone

*Intermittent (daily injection) stimulates osteoblast
activity more than osteoclast activity.
*This leads to net bone formation (unlike continuous

high PTH, which would cause bone loss).

*Binds to PTH receptors on osteoblasts - increases

their number and activity.

*Stimulates WNT signaling and decreases SOST .

*Use for 2 years, then lock in gains with Builder
bisphosphonates.




Bone Building Options

Romosozumab
(Evenity)

What is it?
Humanized monoclonal antibody against sclerostin

e Monthly subcutaneous injection
e Increases bone formation

e Binds the osteoblast stop signal, SOST, to > WNT

e Not approved in kids. Clinical trials underway.

e Avoid in patients with heart attack / stroke in the

past year (small increase in one study: 2.5% vs

1.9%).

* Promotes bone building for 1 year, then lock in Builder
gains with bisphosphonates.




Summary of Bone Medication Options
Medication

- Must take on empty stomach, with 8 oz water, and sit upright for
Weekly Pill 30 minutes
- Dosing: 35 mg weekly (child), 70 mg weekly (adult)

Oral bisphosphonate [1]
(Alendronate)

- First dose can cause fatigue/fever
- Vitamin D level > 30 ng/dL and recommend taking calcium with
meals 1-week prior and 1-week after the infusion
- Check for healthy kidneys
every 12 months (adult) Dosing: 0.0125 mg/kg (initial), followed by 0.025 mg/kg
every 6 months or 0.05 mg/kg annually (max 5 mg/year)

Infusion

i [2]
W e paesphie i every 6 months (child)

(Zoledronic Acid)

Denosumab B! Injection

. . - Can have rebound BMD loss & severe rebound hypercalcemia
(anti-RANKL antibody) every 6 months P
Romosozumab o - 1 year then plan to follow up with bisphosphonates
(anti-sclerostin antibody) Monthly Injection - Risk of heart attack, stroke in older adults

Teriparatide 4
(PTH analogue)

Daily Injection - 2 years then plan to follow up with bisphosphonates
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Worksheet for Weight Management

APPETITE O O%  WATER O O

AAP Obesity Clinical Practice

Guidelines (Jan 2023)

Are you eating when you are Are you drinking
Comprehensive Overweight Obesity hungry? w \  enough water?
Treatment <12 Yy >12 y <12 Yy >12 y Do you also eat when you are (g
— — — — emotional? Bored? Or just because
Motivational Interviewing others are eating?
(KAS 10) _
— — — — Pay attention to your
Intensive Health Behavior hunger cues and try to Estimate to drink % oz
and Lifestyle Treatment eat based on hunger. per pound you weigh
(KAS 11) up to 64 oz (~2L).
Weight loss
Pharmacotherapy (KAs 12) SLE EP N UTRITION
[JYes [ No
Pharmacotherapy for children > 12 years of age: Are you getting good sleep?
- Phentermine / TOpomaX Sleep affects appetite, so
- GLP-1 agonist weekly please tell your Neurologist if

you have concerns about sleep.

- Muscle loss & Constipation are concerns
- Clinical nutrition for protein intake o zéz
- Bowel regimen @
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2018 Consensus Guidelines THE LANCET
Neurology

Growth Guidelines

Assessment of height every Impaired growth Recommended

6 months until completion e Crossing of height percentile * Bone age x-ray

of puberty and attainment ¢ Height velocity <4 cm/year e Thyroid function tests
of final height e Height <3rd percentile e Celiac panel

e Growth factors
e Comprehensive metabolic panel
e Complete blood count

To be considered
Growth hormone stimulation testing




Few data show the safety and efficacy of growth
hormone in the DMD population.

PROS CONS

* Worsening glucose intolerance

* One retrospective study found

short-term benefit on height * Progression of scoliosis.*
velocity * Taller stature might be detrimental
to mechanical function in
“Until more evidence is available, DMD. #2458

routine use of growth hormoneto ° No studies have followed patients to

, their final adult height
treat DMD-related growth failure . © .
* No studies large enough to establish

. ”
is not recommended. whether GH has a negative effect on
muscle function



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5869704/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5869704/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5869704/

2018 Consensus Guidelines THE LANCET

Puberty Guidelines

Physical assessment of Delayed puberty
pubertal status by Tanner > Testicular volume < 4 mL at >
staging every 6 months 14 years or older
starting by age 9 year A
Strongly
consider 13
years old

Neurology

Recommended Laboratory assays:
e Luteinizing hormone

e Follicle-stimulating hormone

® Testosterone

® Bone age x-ray

Treatment for confirmed hypogonadism:
e T at low doses = gradually increase

e Recommended for age >13 years;

can be considered from age 12 years
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Pubertal Induction as part of Adolescent Sexual Healthcare

When discussing testosterone

therapy for puberty induction in

DMD, several topics related to

sexuality and fertility should be

addressed to ensure informed |
. | | ],l

decision-making, support, and il

holistic care.



Pubertal Induction as part of Adolescent Sexual Healthcare

1. Pubertal Development Goals
2. Fertility Implications
3. Psychosocial-Emotional Considerations

4. Sexual Education & Support Systems
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EARLY
CHILDHOOD

(Parents/guardians\
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body part names,
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rules.

PUBERTAL
AGE

(School-based sex education\

* Peer-shared “knowledge’
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normalizes topic - ol

* Physician discusses puberty

—->With delayed puberty,
physician assesses gender goals

& discusses fertility prior to T.

TEEN -> ADULT
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1. Pubertal Development Goals

Discuss Expected / Desired Physical
Changes

* Discuss what testosterone therapy will
achieve, such as increased deepened voice,
growth of body and facial hair, and genital
maturation.

* Listen to the patient’s goals for puberty.

* Normalize that puberty is a time of new
sexual thoughts and feelings.

* Normalize that it’s OK to talk to the medical
team about these topics.

/What will testosterone do for me? \

Sexual thoughts & feelings

More facial hair Can cause more pimples

Increased body odor

& body hair
Growth of the penis
Stron ger (note: does not grow
I the testicles)
SkElEtOI‘I é Increased erections

\_ /

Increased height
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* Physician discusses puberty
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& discusses fertility prior to T.

TEEN > ADULT

{Standard Care: \

» STl screening, HPV vaccine
+ Condoms, Abuse screening

DMD-Specmc Add-ons:
Sexual activity check-in (e.g.,
positioning, heart health)

* Psychological response to T.

* Body image & isolation
screening

\ Internet safety support /
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EARLY
CHILDHOOD

fParentslguardians\
talk about privacy,
body part names,
and body safety
rules.

PUBERTAL
AGE

(School—based sex education\

* Peer-shared “knowledge’ ? -~

* Family shares values, ﬁﬂ%
normalizes topic -

* Physician discusses puberty

—>With delayed puberty,
physician assesses gender goals

& discusses fertility prior to T.

TEEN > ADULT

\_

{Standard Care:

STI screening, HPV vaccine
Condoms, Abuse screening

DMD-Specmc Add-ons:
Sexual activity check-in (e.g.,
positioning, heart health)

Psychological response to T.

Body image & isolation
screening
Internet safety support

~

(Fertility Desired? \

/

\-

REPRODUCTIVE

CONCERNS

Refer to reproductive
endocrinology for
parenthood planning

MD will tailor
guidance based on
pubertal history &
current testosterone

use




Fertility Implications

/” Adlts with DMDIcan have chidren, I Discussion of Fertility and Parenthood

* Explain that T supports secondary sexual
characteristics, it does not directly induce
spermatogenesis or guarantee fertility.

* Some patients experience endogenous puberty with
monthly testosterone.

The dystrophin gene is located on the X-chromosome.

S L Y 2

e Use this as a chance to say, that in sexually active

If the X is passed on... If the Y is passed on...
The C'hl|d |sa'daughter The child |saso‘n who does'not teens a Condom iS alwayS recommended.
Qho is a carrier for DMD. have DMD (and is not a carrley
[ ] =
[~ reen ves /"~ nourveass Long-term testosterone may suppress
* Testost (T) th d t « If fertility/ thood is desired, g
icrem=spemcoiutantican. can work with s Reproductive. spermatogenesis.
actually lower it, but treatment with Endocrinologist who will use
T can trigger the body to start medications to help induce sperm.
et oNY + Some individuals choose to work * Assisted reproductive interventions may help
* This condoms are recommended for with a fertility specialist to increase .
anyone who is sexually active to their chances of having a child restore s perm ato genesis after lon g-te rm
avoid sexually transmitted infections without the DMD gene.

Qdunintended pregnancy. / k / testosterone use.




Secondary hypogonadotropic
hypogonadism

; Hypothalamus
| Pituitary Gland
4"« DY P JJI

GlucocortiC| .
Steroids for DMD Ti

Gonadotropins
LH & FSH

VA

Leydig Cells > Testosterone

Sertoli Cells > Sperm




Testosterone Replacement

Pituitary Gland

Lower voice

Body Hair

Body Odor

Growth of the penis
Increased Libido

Long-term Testosterone
Replacement Therapy inhibits

i Leydig Cells > Testoj@one
testicular growth &

spermatogenesis

Sertoli Cells > Sper




hCG +/- FSH

Gonadotropins
LH & FSH

hCG +/- FSH allow testicular ‘Z J
growth, spermatogenesis, and
endocrine testicular function

Leydig Cells > Testosterone

* Lower voice
* Body Hair
+ Body Odor

Sertoli Cells > Sperm Growth of the penis
Increased Libido




PUBERTAL TEEN > ADULT PARENTHOOD ADULT
AGE DESIRED?

Stop testosterone

. . Testosterone & start hCG +/- FSH Resume testosterone
L el T replacement to induce replacement

spermatogenesis




What is happening from the individual's
perspective? What are the lived experiences
of sexual healthcare and sexual education
among youth with disabilities?

()

Interviews of Young Adults with
Muscular Dystrophy

.




&NERVE

CLINICAL RESEARCH ARTICLE (3 Open Access () @

Sexual health and fertility in Duchenne muscular dystrophy— 5 key

An exploratory study

Janet Hoskin PhD, Timothy D Cheetham MD, Rod T Mitchell PhD, Sze Choong Wong MD,
Claire L Wood PhD %

First published: 11 July 2024 | https://doi.org/10.1002/mus.28201 | Citations: 2

® Need for info/guidance
® Fear of rejection

6 men in the UK with DMD aged 24 — 48 years

2 online focus groups ®  Physical barriers

Opinions on sexual health, fertility and °
testosterone treatment

Testosterone treatment
® Parenthood and fertility

Constructivist methodology and Thematic
Analysis (Braun and Clarke 2006).

Hoskin et al. Muscle & Nerve 2024.



Boston
Children's
Hospital

. 3
Puberty
Genitalia
Erections
Sexuality
Masturbation
Gender identity
Body image
Intimacy
Libido
Fertility
Parenthood
Family planning
Contraception

0%

” documented across any visits?
% of Patients

9
1;arsyears
16 .
W EEANT years
WELA18 years
18 zars
El19ars
11years
J19321rs
oyears
0%
0%
0%

Were the topics “

10% 20% 30% 40% 50% 60% 70% 80%

Ellis Barrera, Baronas JM, Sutherland S, Rohan A, Margolin RE, Boskey ER, Renthal NE. Journal of Pediatrics 2024.
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Gender ID -
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i i Gender ID -
Libido -
Body Image -
2000 2010 2020
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Ellis Barrera, Baronas JM, Sutherland S, Rohan A, Margolin RE, Boskey ER, Renthal NE. Journal of Pediatrics 2024.




30 Adults with DMD Across the USA

13 participants

3 participants (43%)
- © T (10%) —-—
4 participants gy

(13%)

(30%) B
g

Kim J, Rohan A, Margolin RE, Pagan A, Tantivit N, Jama N, Barrera E, Baronas JM, Boskey ER, Renthal NE. J Sex Med. 2025



If it were up to you, what topics would be discussed with youth with DMD & when?

Adult-
17-19-
14-16-
10-13-

<10-

Ages

Kim J, Rohan A, Margolin RE, Pagan A, Tantivit N, Jama N, Barrera E, Baronas JM, Boskey ER, Renthal NE. J Sex Med. 2025




Patient Narratives — Interviews of 30 Young Adults with DMD

“l wish doctors had talked about sexual health... but it makes them
uncomfortable.” — age 19

"l would have found it helpful if they [doctors] asked me the
questions, but this is stuff they didn't like talk about..." - age 31

“No doctor or person in my life has said, “You can't become a parent; you can't get married,” but the
amount of people in the world that are married with the same disabilities [as me] is microscopic.

On top of that, what you see on the internet is hate and people being like, “You aren't normal; you
aren't pretty; you aren't okay because you're different or disabled.” And so, I've never been told directly
that | can't do it [have children], but it seems like the world is telling me that | can't do it.” — age 19

Kim J, Rohan A, Margolin RE, Pagan A, Tantivit N, Jama N, Barrera E, Baronas JM, Boskey ER, Renthal NE. J Sex Med. 2025




Have you ever had conversations with your medical

providers about sexual health?

No 18 60%
Yes, but rarely 8 27%
Yes, many times 1 3%
Non-disclosed 3 10%

Kim J, Rohan A, Margolin RE, Pagan A, Tantivit N, Jama N, Barrera E, Baronas JM, Boskey ER, Renthal NE. J Sex Med. 2025




Fertility and Parenthood

How much have you thought about the With whom have you discussed the
possibility of becoming a parent? possibility of becoming a parent?
100%
90% No one 14
80% 00 None :
70% Parents/guardians 11
60% A little .
509% A Lot Romantic partner(s) 8
40% :
200, Friends 6
?8;’? Doctors/medical providers 3
0% Non-disclosed 3

Kim J, Rohan A, Margolin RE, Pagan A, Tantivit N, Jama N, Barrera E, Baronas JM, Boskey ER, Renthal NE. J Sex Med. 2025



How can we
improve?




Sexual Education & Support Systems

(

1

Growing up with DMD: )

Resources for Tweens and Teens

www.parentprojectmd.org '

YOUNGER KIDS
EiLE

I AMAZE.ORG
[=]

Pubertyis a time when things
change 3 lot — bodies, feelings, P@rent

friends, and lives all change. Project
This happens because of Muscular
something called testosterone, D yst ro p hy

which is a hormone. But for kids

ppen
your friends do can be really upsetting. Many teens with
Duchenne worry about this, and don’t know who to talk to!
Please know we WELCOME your questions and want to
help!

PPMD has great videos + Tween and Teen Social ZOOMS!

Kids with disabilities have the same normal thoughts and feelings as all kids in puberty! ‘

Taking to parents and doctors can help young
people with disabilities understand and
navigate the changes of puberty and
adolescence, addressing their normal
concerns, and ensuring they have the
information they need about expressing
boundaries, healthy relationships, and all
areas their health.

See a full library of resources:
(and suggest your own!)

M Young Men's Health

www.youngmenshealthsite.org

Young Men’s Health is produced by the Division
of Adolescent and Young Adult Medicine at
Boston Children’s Hospital. The purpose of the
website is to provide carefully researched health

information to teenage boys and young men.

Discussion of Sexual Education & Social Support

Sexual Education
*Assess school curriculum

*Discuss frequency/depth of conversations with
parents/caregivers.

*Ask about use of internet/pornography
*Provide resources relevant to your patient population.

Social Supports
*Parent-child communication: comfort and openness.

*Family dynamics: cultural/religious factors.

*External support: therapist, peers, or community
resources.



Holland Blcorview
Kids Rehabilitation Hospital

hollandbloorview.ca/
disability-sexuality-
resource-hub
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amaze

About v Educators Parents amaze jr.

WELCOME 10 AMAZE

Amaze makes growing up less awkward. Learn about your ISIXHOSA )

body and relationships with fun, animated videos that .
answer all your questions. Always free! =20

:

Our Vision Our Links

ﬁtﬂ?ﬁ ( AFRIKAANS

ENGLISH-USA 4 yall @y y2ll (EGYPTIAN ARABIC) daslilldg ,all (LEVANTINE ARABIC) AFRIKAANS LU3ErtL (ARMENIAN)




OPTIMIZING ENDOCRINE

AND BONE HEALTH

MANAGEMENT IN

DUCHENNE MUSCULAR DYSTROPHY

oMY

Est. 2023

OPTIMIZE DI\/ID An international, collaborative network dedicated to optimizing
endocrlne and bone healthcare for people with DMD throuh education,

research and advocacy P ' ‘
/ Osteoporosis

Prevention

Adult
Sexuality
+ NI
Wellness W i

IENT IN
./ DUCHENNE MUSCULAR DYSTROPHY

oMy

Growth

+
Puberty

Adrenal Weight
Insufficiency Management




SUMMARY OF ENDOCRINE HEALTH IN DMD:

BONE HEALTH
Q Vitamin D Level (goal >30 ng/dL)
O Vit. D Supplement

QO Calcium from diet / supplement
O DXA Bone Density Scan

Q) Spine Fracture Screening

U Bone strengthening medication

~

IF TAKING STEROIDS...

Steroids are extra important during illness.
Continue oral steroids for illness

U Emergency Solu-Cortef Injection
U School Sick-Day Plan

m

Puberty hormones are good for bones!
U Monitor exam and morning labs

LOW SUGAR, HIGH CALCIUM FOODS

U Diabetes Screening
U Nutrition



