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DMD in 2018 
 



New	natural	history	of	DMD	

Functional decline of upper limb function 

Functional decline of ambulation 

6MWT 

Northstar ambulatory assessment 

9-hole peg test 
Patient-reported outcomes: NeuroQOL and neuromuscular module of PedsQL 

Novel 
clinical 

endpoints 
in DMD 

                Need for ventilation 
Death 

Loss of self-feeding 
Loss of ambulation 

Contemporary: with steroids and improved cardiac management 

Functional gains 

Dx 

5 years 9 years 14 years 20 years 

Ambulant DMD  Very young Non ambulant 



DMD in 2018 

Ø  Late survivors (psychosocial, mental, independence..) 

Ø  Long-term effects of glucocorticoids 
Ø Earlier diagnosis 
Ø New treatment options 



DMD SOC 2018 

Why? 

What’s new? 

Implementation challenges 

 



Birnkrant DJ et al. Lancet Neurol 2018; 17: 251–67, 347–61, 445–55 

DMD care considerations 2018  



DMD care considerations 2018 

Ø  11 topics (8 in 2010) + 3 new topics 
     1. primary care and emergency 

     2. endocrine management

          3. transitions of care 

Ø Not EBM but expert opinion and consensus 

 







DIAGNOSIS & 
MANAGEMENT: Part 1 

-  Diagnosis 
-  Neuromuscular 
-  Rehabilitation 
-  Endocrine 
-  GI 

 



DMD: the diagnosis 





Rehabilitation assessments  
and interventions 



Care considerations for glucocorticoid (steroid) 
initiation and use for patients with DMD 

Adrenal insufficiency 
Patient and family education 
• Educate on signs, symptoms, and management 
of 
adrenal crisis 
Prescribe intramuscular hydrocortisone for 
administration at home 
• 50 mg for children aged <2 years old 
• 100 mg for children aged 2 years old and adults 
Stress dosing for patients taking >12 mg/m² per 
day 
of prednisone/deflazacort daily 
• Might be required in the case of severe illness, 
major trauma, or surgery 
• Administer hydrocortisone at 50–100 mg/m² per 
day 

Do not stop steroids abruptly 
• Implement PJ Nicholoff steroid-
tapering protocol 





Interventions for impaired growth and 
delayed puberty in MD 



Interventions for delayed puberty in MD 

•  Delayed puberty due to hypogonadism complication of 
glucocorticoid therapy  

•  Absence of pubertal development by age 14 years -prompt 
referral to an endocrinologist  

•  Biochemical testing - diagnosis of hypogonadism 

•  Testosterone replacement therapy is recommended  
•  to treat confirmed hypogonadism in patients older than 14 years 
•  can be considered in boys older than 12 years on glucocorticoids 

with absent pubertal development. 



Assessments and interventions for 
nutritional, swallowing, & GI in DMD 





DIAGNOSIS & 
MANAGEMENT: Part 2 

-  Heart 
-  Lungs 
-  bone 

 



Respiratory care in DMD 

“As vital capacity decreases, patients with DMD 
develop stiff, non-compliant chest walls and lung 
volume restriction.  
To preserve lung compliance, lung volume 
recruitment is indicated when FVC is 60% 
predicted or less, achieved with a self-inflating 
manual ventilation bag or mechanical 
insufflation– exsufflation device to provide deep 
lung inflation once or twice daily” 





Respiratory care in DMD 
Late non-ambulatory stage 
weak cough - risk of atelectasis, pneumonia, 
ventilation–perfusion mismatch, and progression to 
respiratory failure, especially during respiratory tract 
infections.  
Treatment - manual and mechanically assisted 
coughing indicated when:  
• FVC is less than 50% predicted,  
• peak cough flow <270 L/min,  
• maximum expiratory pressure < 60 cm H2O 

•  Advise having a home pulse oximeter for 
individuals treated with assisted coughing 
during respiratory infections.  

•  When SpO2 < 95% on room air, the frequency of 
assisted coughing should be increased to prevent and 
treat mucus plugging, atelectasis, and pneumonia 



Ventilation via tracheostomy  
or non-invasively (NIV) ? 

Clinical experience supports the use of NIV for up to 24 h/day 
Strongly endorse the use of NIV in most clinical situations.  

 

Indications for tracheostomy: 

patient preference, 

inability to use non-invasive ventilation,  

3 failed extubation attempts during a critical illness despite optimum use of NIV &  mechanically assisted coughing 

 

The decision is highly dependent on 

each individual’s preference and clinical course,  

skills and usual practices of the individual’s clinicians 

local standard of care,  

availability of home resources such as overnight nursing 



Cardiac monitoring, diagnosis, 
and treatment algorithm 



      

  
EKG 

Ecocardiography 

MONITORING 
TREATMENT 
PREVENTION 

CARDIAC 
MRI 

Pharmacological 
treatments 

• ACE inhibitors 
• β blockers  
• Diuretics 

24 hrs Holter 
ECG 



Bone health: Observations in 
children with chronic, 

glucocorticoid-treated illnesses 

Vertebral fractures –  are frequent manifestation of osteoporosis in children with 
chronic illness, including those with glucocorticoid-treated. 

Vertebral fractures can be relatively asymptomatic – rationale for -regular spine 
imaging.  

Vertebral fractures at any time point in a patient’s clinical course are predictive of 
future spine fractures - vertebral fracture cascade 

Vertebral fractures can occur in children who have BMD Z scores higher than −2 SD 

BMD Z score above −2 SD does not preclude the diagnosis of osteoporosis 



Bone health monitoring and diagnosis of 
osteoporosis 

Important development that distinguishes the current guidance from 
the 2010 care considerations is that  

Bone health monitoring and diagnosis in children no longer 
focus on bone mineral density (BMD) 

 

Now - BMD serves as an adjuvant in an approach that focuses on 
identification of the earliest signs of bone fragility 

 
“Although BMD Z scores are no longer at the forefront of diagnosis, 

they remain useful to determine the overall trajectory of bone health 
in an individual child and thereby guide frequency of lateral spine 
radiographs during the monitoring phase.” 



Osteoporosis monitoring, diagnosis & 
treatment algorithm 



Treatment of osteoporosis 

Indications for treatment with intravenous bisphosphonate presence of low-trauma 
vertebral fractures or long-bone  fractures generally remain unchanged 

notable difference 2018  

 in the timing of treatment initiation. 

Previously - back pain or spine deformity prompted a radiograph to identify 
vertebral fractures necessitating bisphosphonate therapy.  

The current call for routine spine radiographs for all patients with DMD will lead to 
diagnosis of symptomatic vertebral fractures (mild, moderate, and severe) and 
asymptomatic moderate and severe vertebral fractures, all of which should prompt 
referral to an osteoporosis expert for treatment 



General guidance on fracture 
prevention in DMD 



Orthopaedic and surgical care in DMD 



Surgical considerations 
for patients with DMD 



DIAGNOSIS & 
MANAGEMENT: Part 3 

-  Primary care 
-  Emergency  

-  Psychosocial 
-  Transition 

 



Considerations for primary 
care of individuals with DMD 



Key issues related to 
emergency care in DMD 



Components of clinic-based 
psychosocial care in DMD 

Routine mental health screening 
 
Appropriate tools  
• Paediatric patients – Strengths and 
Difficulties Questionnaire 

• Adult patients - Patient Health 
Questionnaire 9-item depression 
scale - (PHQ-9) Generalized 
Anxiety Disorder 7-item scale 
 
• Parents of patients aged 5–17 
years - Personal Adjustment and 
Role Skills Scale (PARSIII) 



Considerations for 
psychosocial care in DMD  



Considerations for 
psychosocial care in DMD  





Components of young adulthood to be 
addressed during transition planning 

for individuals with DMD 



Adult DMD want to maintain  
their independence and their  

relationships 
             

LEDHA was contacted by 31 patients with DMD/BMD in 2018 

Average age: 30 years ± 13 years  

6 between 14-18 yrs and 25 > 18  

- to live on their own 

- to have their personal caregiver                                                                         (not 
their parents)  

Only 10% of DMD are working 

None are married or have a family life 

LEDHA. Available from: http://www.ledha.it/index.asp. Accessed June 2018. 



Challenges with 
implementation 

 



-  Usually diagnosis within year 5 
-  Still cases > 10 years of age 
-  The earlier the better for rehab & pharma 

Challenge #1:  
Diagnostic delay 

 



-  Important for patients 
-  Important for physicians  
-  Important for clinical trials 

Challenge #2:  
Implementation of SoC 

 



340 DMD patients, aged 2–28 years. 

231 participants reported echocardiogram  

174 had data for SF or EF. 

Prevalence of cardiomyopathy was 27% (47 of 174) 

Patients with cardiomyopathy - 57% (27 of 47) reported not taking any 
cardiac medications. 

 

 

 

Challenge #3:  
access to treatment 

 



Take-home messages 
 



Ø  2018 CARE RECOMMENDATIONS 
FOR DMD ARE AVAILABLE 

 
  

Take-home message#1 
 

Birnkrant DJ et al. Lancet Neurol 2018; 17: 251–67, 347–61, 445–55 



 

 

Clinical Director Adult and Child Neurologists Pneumologists  Respiratory Physiotherapists Physical and Rehabilitation Specialists and Motor and Nurses Psychologists ORL Nutritrionist Orthopedics 

Neurologists 
NMD 

nurses 

Child Neurologists 

Pulmonologists 
and respiratory 

physiotherapists 

Physiatrists, 
physiotherapists, 

occupational 
therapists 

Psychologists 

ENT 

Nutrizionists 

Cardiologists 

Orthopedics 

Take-home message#2 
 



50 

DIAGNOSIS 

PT RPT OT 

INDIVIDUALIZED 
CARE PROGRAM 

PSYCHOLOGISTS 

PNEUMOLOGISTS 
CARDIOLOGISTS 

PHYSIATRISTS 
ORTHOPEDICS ENT 

Take-home message#3 
 

Ø PHARMACOLOGICAL TREATMENTS ARE 
AN ADD ON TO THE PATHWAY OF CARE 



Thank you from Rome…. 

Ema paper 



…and from Milan! 


