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WHAT?
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Clinical trial

A Pilot

A Phase Il

A Interventional
A Open label

A Randomized
A Controlled
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Primary objective

A To determine whether IGF-1 therapy
Improves / preserves muscle function in
DMD
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Secondary objectives

A To determine whether IGF-1 improves

Growth rate
Cardiac and Pulmonary function

|s safe and well tolerated



WHY?



A Most common & severe muscular dystrophy
A No cure

A Steroids (glucocorticoids) = only available
therapy

A Side effects = growth failure, weight gain,
Insulin resistance / carbohydrate
Intolerance, osteoporosis

Background - DMD



Background and importance

A URGENT NEED to find a better
t reat ment é
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Why IGF-1?

A Potential treatment for DMD:

May improve or preserve muscle function

May reduce steroid side effects, eg growth
failure and insulin resistance



Why IGF-1?
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What Is IGF-1?

A Insulin-like growth factor-I

A A hormone (chemical messenger) made
by the body

A A growth factor
A Important for muscle repair & regeneration



IGF-I Is made by the body




IGF-I (Increlex) treatment

A Recombinant human
|GF-I

A 70 amino-acids i
identical to sequence
of natural human IGF-I

A Subcutaneous injection



Background - IGF-1 and muscle

A Increases protein synthesis in
muscle

A Stimulates growth &
differentiation of muscle cells

A Important for muscle repair &
regeneration




. IGF-I in DMD (mdx) mouse:
preclinical studies

A Transgenic
overexpression of IGF-I In
muscle

mdx X mIGF-1 mice

A Treatment with IGF-I using
a subcutaneous Infusion




. IGF-I in DMD (mdx) mouse:
preclinical studies

IGF-1 treatment or transgenic
overexpression in muscle: F"”

A Increased muscle mass

A Increased strength /
decreased fatigue

A Increased muscle
regeneration

A Decreased muscle death /
fibrosis



. |GF-1 clinical studies:

Scientific rationale in steroid-treated DMD boys

A IGF-I improves growth in
short children with IGF
deficiency / GH resistance

A FDA-approved for severe IGF
deficiency

A May decrease side effects of
steroids (slow growth, insulin
resistance)




A First human trial of IGF-1 in DMD

Background and importance

A Rationale for studying effects on muscle
function in DMD

A Benefit for growth and insulin resistance?

A Unique opportunity at CCHMC
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Primary hypothesis

A IGF-1 therapy improves or preserves
muscle function in DMD
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Secondary hypotheses

A IGF-1 therapy:

Improves growth rate in DMD boys on
steroids

Improves / preserves cardiac and pulmonary
function

Will be tolerated without significant side
effects in DMD



HOW?
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Study design

A Prospective randomized controlled study
A Open label
A Treatment = IGF-I injections once daily in AM

A 6-month duration (3 study visits)
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Study design: randomization

A IGF-I treatment group
= IGF-I + standard glucocorticoid therapy

A Control group
= Standard glucocorticoid therapy alone
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Study design

Baselline 3 months 6 months

| | |

| |
Screening &
Randomization
| |




Outcomes (IGF-I vs. controls)

A Primary:

Difference in muscle function by 6-minute
walk test



A Primary:
Difference in muscle function by 6-minute
walk test

A Secondary:

Motor - myometry, timed motor function tests,
North Star ambulatory assessment

Growth rate T height, arm span, ulna length,
weight, DXA

Cardiac and pulmonary function I MRI, PFTs
Safety I diaries, glucose checks, exams, labs

Outcomes (IGF-I vs. controls)



Muscle function testing

oo -

6 minute walk hallway 10 m run / fast walk
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Possible risks of IGF-I
A Hypoglycemia

Low risk due to steroids
IGF-I taken in morning with breakfast
Blood sugar monitoring

A Increased intracranial pressure
Start with low dose, increase gradually

A Allergic reactions
Supervised first dose



WHQO?
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Who Is eligible?

A Boys
A Diagnosis of DMD
AAge O 5 years

ANot in puberty (bone
ADaily glucocorticoid
A Ambulatory

A Able to comply with protocol & procedures
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Who I1s NOT eligible?

A Current / prior treatment with growth
hormone or IGF-I

A In puberty

A Congestive heart failure

A History of intracranial hypertension
A Daytime ventilatory dependence

A Enrollment in other drug trials



WHERE WE ARE S



oK

Patient enrollment

A 31 patients enrolled
17 - controls

1471 IGF-

A 25 completed 3-month visit

A 15 completed study.



Age distribution of patients
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Adverse events

A Similar in both groups

Control group 1 42
IGF-I group T 44

A Mostly mild, none severe

A 8 drug-related
/ mild (injection site stinging, lipohypertrophy)

1 moderate (asymptomatic papilledema -
patient withdrawn from study)
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Timeline

A 1st patient enrolled on 14t February 2011

A Plan to complete enrollment by end of
2011

A Plan to complete study by mid 2012
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