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GROWTH ISSUES
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Growth Issues
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Not recommended routinely
Not licenced indication

May improve growth rate but remain
short

Daily injections
Side effects: high blood sugar

(diabetes), raised pressure behind the
eyes
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Growth hormone treatment in DMD
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39 boys with DMD treated with growth hormone
Daily injections
No change in muscle function

Side effects: insulin resistance/glucose abnormalities, benign intracranial
hypertension

Rutter MM et al Neuromuscul Disord 2012
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NHS Almost all boys on daily steroid treatment
e, e’

“sigwe will not show signs of puberty
Information about

Puberty and Hormones in - Important for psychological well-being

Duchenne Muscular Dystrophy - Bone / muscle effect
(DMD)

of Glasgow

Average age of boys showing signs of
puberty about 10-11 years

A Puberty to be examined from age 12-
';' - 13 years
4 fo




B S8 Testosterone treatment
Injections
Creams/gel
Tablets

Treatment from age 14 years if no signs |
of puberty
(Can be considered from age 12 years)

Build up dose slowly over about 3 years

Bhalla P et al BMJ 2001
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Testosterone in DMD

Lead to physical changes of puberty

Improvement in growth rate

- Approximately 5 %2 inches (wood et al, Neuropaediatrics 2015)

- Glasgow experience approximately 2 inches

- Average growth rate in adolescent boys approximately 8-10 inches

Side effects
- Generally well tolerated
- Acnhe
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Wood et al. BMC Pediatrics (20719) 19:131

httpsy/doiorg/10.1186/512887-019-1503-x BMC PEd| atrics
Observational study of clinical outcomes m@

for testosterone treatment of pubertal o
delay in Duchenne muscular dystrophy

C. L Wood", T. D Cheetham?, K. G Hollingsworth®, M. Guglieri’, . Ailins-Sahun®, 5. Punniyakodi®, A. Mayhew' and
V. Straub’

Impact of testosterone on muscle function in DMD
Impact of earlier start of testosterone on clinical outcomes
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Reasons for osteoporosis in DMD

Muscle weakness

Greater Glasgow
and Clyde

Steroids
Vitamin D and nutritional deficiencies
Poor growth

Delayed or absent puberty
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Bone Health

Fractures are very common

- At least 50% of boys with DMD will have a fracture

- Compression fracture of the back common and
underestimated If diagnosed based just on back
pain

Greater Glasgow
and Clyde

Spine x-rays: Baseline then 1-2 yearly (steroid); 2-3
yearly not on steroid

Vitamin D levels: Baseline then annually

DXA (bone density scan): Baseline then annually

Prioritise spine x-ray above DXA scan

- Bone density results should not be used as a guide
to start bone protective medicine

- Presence of vertebral fracture is indication for
consideration of bone protective medicine
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Normal spine Mild vertebral fractures Multiple severe
vertebral fractures
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Bisphosphonates

Improve bone by reducing bone breakdown

Useful in post-menopausal osteoporosis as problem is due to
Increase breakdown of bone

In steroid treated patients like DMD, bone problem is due to
reduction in amount of bone formed

Can be given as tablets
- Indigestion

Can be given as medicines into drip
- Pamidronate or zoledronate
- Fever, nausea, flu like reaction
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Currently not recommended as preventative medicine

Indication are:
Painful vertebral fractures
Moderate or severe vertebral fractures (even without pain)

MILD: Genant 1

MODERATE: Genant 2

SEVERE: Genant 3 %za M !’m

Long bone fracture with minimal trauma
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IV bisphosphonate

- Very effective in relieving bone pain from vertebral fracture
- Improve bone density

- Stabilize degree of vertebral fracture

- Unclear if will completely stop new vertebral fracture

- Unclear if will prevent long bone fracture in the future
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Bisphosphonate in DMD
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60% survivors age 20 years in non-bisphosphonate treated
85% survivors age 20 years in bisphosphonate treated

Small study: 44 boys and only 17 treated with bisphosphonate
Cardiac meds and respiratory support not studied

Results unclear
Gordon KE et al Pediatrics 2011
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Bisphosphonate in DMD mouse models
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Newer options of anti-resorptive therapy

Mechanism of action of denosumab

Denosumab (Prolia)

SC mode of administration

May be more potent than (oral) bisphosphonate

May have a direct impact on muscle in animal models of DMD

May have increased risk of fracture on discontinuation
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Cross talk between muscle and bone

Osteokines Cytokines Myokines

Whnt/g-catenin
IGF-1
OPG

TGF-p
IL-6

Osteopenic/ Dystrophlc
osteoporotic muscle
bone
Activated
immune cell

Boulanger—Piette A et al., Curr. Osteopros. Rep. 2018
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Hamoudi D et al., Hum. Mol. Genet. 2019
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Growth promoting agents

- Growth hormone is not routinely recommended for growth promotion in
DMD

- Impact of growth hormone and IGF-1 to improve muscle function in DMD
IS unclear

Testosterone

- Testosterone therapy in DMD leads to physical changes of puberty and
some improvement in growth rate

- Testosterone improves bone development in DMD and may increase
gain in muscle mass (but need more detailed study)

Bone protective therapy

- Bisphosphonate therapy is currently indicated if there is evidence of
fractures

- Targeting the RANKL pathway may be an opportunity to address bone
and muscle for people with DMD.
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