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Why (Not) Corticosteroids?
…or “How do I (not) love thee, let me count the ways”…

• Weight gain
• Cushingoid features
• Insulin resistance/diabetes
• Behavior
• Osteopenia, fractures
• Delayed puberty
• Hirsutism
• Growth stunting
• Cataracts
• Adrenal insufficiency/risk for adrenal crisis



Why Corticosteroids?
• 1989: Clinical Investigation in DMD (CIDD) group (Mendell JR, et 

al): RCT showing short-term benefits on muscle strength, timed 
function tests and FVC 

Mendell JR, et al., NEJM 1989



Why Corticosteroids?
• Decreased incidence/severity of scoliosis:

Fig. 1
Kaplan-Meier survival curve for the proportion of boys in whom a curve of ‡20 did not develop at each year following the enrollment in the trial. There was a significant 
difference (p = 5.8 · 1027) in the chance of a curve of ‡20 developing between the treatment and non-treatment groups. Ninety-five percent confidence intervals are given 
for all of the points following enrollment in this study.

Alman B, et al., JBJS 2013



Why Corticosteroids?

• CINRG DMD Natural History Study
– N=440 with 10-year follow-up
– GC-tx increased median age at loss of mobility milestones by 2.1-4.4 y and 

upper limb milestones by 2.8-8.0 y
– GC-tx associated with improved overall survival:

• Of 39 deaths, 9% (> 1 y on GC – 28/311)  vs. 19% (< 1 mo GC use – 11/58) (p=0.0501)
– Age at loss of ambulation 10 y (<1 mo GC) vs 13.4 y (>1 y GC)
– Milestone transitions tended to be more delayed in DFZ- vs. Pred-treated 

patients

McDonald C, et al., Lancet 2017



McDonald C, et al., Lancet 2017



Corticosteroids

• DMD Care Considerations (Lancet 2010) –
update is on the way

• When to start?
– Individual decision (consider functional state, age)
– Not recommended for boys still gaining motor skills 

(generally under age 4 y in DMD)
– Start discussion before plateau phase
– Make sure immunizations are complete





Corticosteroids

• If SEs from daily dosing intolerable, consider dose reduction or 
alternative dosing strategies (see Table 3):



Corticosteroids
• What to monitor?

– See Table 2 (next slide) in Care Guidelines for 
specific recommendations re: monitoring and 
intervention

– Appreciate the impact on self-image/self-esteem: 
obesity, hirsutism, growth retardation, delayed puberty

• for some boys these are just as important as the disease 
itself

– Bone health, testosterone and growth hormone – to 
be covered by Dr. DiVall a bit later today



Corticosteroids



Corticosteroids



Steroids 101
• Most important aspect of starting GC-therapy –

caregiver/patient MUST understand the risks, esp. 
adrenal insufficiency/adrenal crisis

• “Steroid factory” explanation

• Also, explain that 
corticosteroids 

From: mostentertainment.blogspot.com



Corticosteroids

• Safety – PJ Nicholoff Steroid Protocol (Kathi to 
cover tomorrow)
– Missed doses, stress dosing
– Signs of adrenal insuff/crisis (may be really non-specific)

• Fatigue, nausea, headache, light-headedness….
– Don’t assume the ED/surgeon knows

• EDUCATE your families/patients – and make sure 
they are comfortable speaking up and educating 
people in white coats (this is a big issue)

• Ask caregiver/patient to teach back – go through a 
few scenarios in clinic, it doesn’t take long



Neuromuscular Care



Neuromuscular Care

• Corticosteroid Management (Done)

• Rehabilitation Management (tomorrow – Heather and 
Claudia)
– ROM/strength/function/posture/gait assessments: done in each 

clinic by PT (beware of redundancy)
– Orthotics, DME needs: PT/OT, DME vendor

• Diagnostics…

• Orthopedic Management…



Neuromuscular Care



Diagnostics



Diagnostics
• Suspect DMD (ie, check CPK) in any boy referred to you for 

“motor delay”, “hypotonia”, “weakness”, “toe walking”, 
“ADHD”… even you don’t agree with referring MD

• Discuss your concern for DMD and why you want to send 
genetic testing before sending it
– Discuss the possible implications of the testing
– Time follow-up appointment accordingly allowing enough time at the 

visit for counseling, listening
• Rarely a role for muscle biopsy

– Negative genetic testing, but still suspect DMD
– Novel mutation with unknown effect on protein; no other affected 

family members
• No role for EMG/NCS 
• Remind all of your colleagues, esp. in GI, that ALT and AST 

are liver AND MUSCLE transaminases 
• http://www.childmuscleweakness.org
• https://motordelay.aap.org

http://www.childmuscleweakness.org/
https://motordelay.aap.org/


Neuromuscular Care
Orthopedic Management (later today - Dr. DiVall)
• Contractures and scoliosis

– LE contractures (IT band, HF, KF, AF); value of surgical contracture release remains 
uncertain

– Surgery has to be individualized; make every effort to mobilize ASAP post-operatively 
(this goes for fractures as well)

– Spine
• 90% of patients not on CS will develop progressive scoliosis
• Scoliosis monitoring: 

– Full-spine xray for ambulatory patients with clinical suspicion
– Full-spine xray for non-ambulatory patients (get baseline around time of LOA)
– Repeat q 12 months for Cobb angle < 20º, q6 months for Cobb angle > 20º
– Reduce frequency after reaching skeletal maturity

• Repeat for new-onset back pain to look for vertebral fracture
• PSF:

– Warranted in non-ambulatory patients with Cobb angle > 20º, NOT taking CS 
and have not reached skeletal maturity

– Consider in non-ambulatory patients taking CS if Cobb angle > 40º



• Assess and characterize each patient’s unique trajectory of DMD over time using validated assessment tools, 
aiming to determine a patient’s expected clinical course and to advise on prognosis and potential 
complications.

• Use assessment information to select the therapeutic interventions that define a customized treatment plan 
that is designed to meet the particular needs and goals of each patient and family, optimizing outcomes and 
quality of life as defined by the patient himself.

• Engage the specific clinicians who can enact the designated assessments, interventions, and treatment plan, 
ideally in the context of a dedicated, multidisciplinary DMD clinic that is led, administered, and coordinated by 
the NMS. Assist in the care of female carriers, including cardiac evaluation.

• Be the first-line medical advisor to patients and their families as they define and revise their individual care 
goals over time, helping them personalize their risk/benefit analysis of potentially beneficial therapeutic 
interventions, including:

 Technological interventions regarding pulmonary and cardiac management.

 Surgical and nonsurgical interventions, such as spinal fusion, contracture management, and provision of 
aids and appliances.

 Pharmacological interventions, such as glucocorticoid therapy, emerging therapies, and patient 
participation in clinical research trials of investigational drugs.

• Be an advocate for high-quality DMD care at their institutions and in their communities, regarding issues such 
as transition of care from pediatric to adult clinical providers and provision of hospital care that is designed to 
address the unique medical, physical, and psychosocial needs of DMD patients.

• Help patients and families navigate end-of-life care in a way that preserves comfort, dignity, and quality of 
life as defined by each individual patient and his family.

Roles and Responsibilities of the Neuromuscular Specialist in the Care of DMD Patients



Questions/Comments?

• 10:30-11:00 – BREAK

• 11:00-11:30 – Pulmonary Care (Dr. Taylor)
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