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[ Abstract]
supported by a 3-year-long project guided by US Centers for Disease Control and Prevention (CDC), in

The guideline "Diagnosis and management of Duchenne muscular dystrophy" was

collaboration with patient advocacy groups [Muscular Dystrophy Association (MDA), Parent Project
Muscular Dystrophy (PPMD) and United Parent Projects Muscular Dystrophy (UPPMD)] and Translational
Research in Europe: Assessment and Treatment of Neuromuscular Disease (TREAT-NMD) network. The
main document was published in Lancet Neurol in 2010. The recommendations are based on an extensive
study by 84 international experts in Duchenne muscular dystrophy (DMD) diagnosis and care who were
chosen to represent a broad range of specialties. This guideline covers diagnostics, steroid treatment,
rehabilitation, orthopedics, pulmonary, cardiac, gastrointestinal, psychosocial, surgical and emergency
management of DMD. This guideline is recommended as the first choice by TREAT - NMD for DMD

diagnosis and care.
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Table 1. Diagnosis and treatment required at different stages of DM D'
It Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
em (presymptomatic) (early ambulatory) (late ambulatory) (early non-ambulatory) (late non-ambulatory)
Characteristics ~ Can be diagnosed at this stage if CK Gowers” sign Increasingly labored ~ Might be able to self propel for  Upper limb function and

found to be raised or if positive family
history

Might show developmental delay but no
gait disturbance

Waddling gait
Can climb stairs

Diagnostics Diagnostic examination and genetic counselling

(in Stage 1 and 2)

Might be toe walking

gait some time

Losing ability to Able to maintain posture
climb stairs and rise  Might develop scoliosis
from floor

postural maintenance is
increasingly limited

Likely to be diagnosed by this stage unless delayed for other reasons (eg,
concomitant pathology, in Stage 3-5)

Continue assessment to ensure course of disease is as expected in conjunction with interpretation of

At least 6-monthly assessment of function, strength, and range of movement to define phase of disease
and determine need for intervention with glucocorticoid, ongoing management of glucocorticoid regimen,

and side-effect management (in Stage 2-5)

Neuromuscular  Anticipatory planning for future

management developments diagnostic testing
Ensure immunisation schedule is
complete

Rehabilitation  Education and support

management Preventive measures to maintain muscle extensibility/minimise

contracture

Encouragement of appropriate exercise/activity
Support for function and participation
Provision of adaptive devices, as appropriate
(in Stage 1 and 2)

Orthopedic surgery rarely necessary

(in Stage 1 and 2)

Orthopedic
management

Pulmonary
management

Normal respiratory function

Ensure usual immunisation schedule
includes 23-valent pneumococcal and
influenza vaccines

Monitor progress
(in Stage 2 and 3)

Cardiac Echocardiagram at diagnosis or by age Maximum 24 months

management 6 years between investigations
until age 10 years
annually thereafter

GI, speech/ Monitor for normal weight gain for age

swallowing, Nutritional assessment for over/underweight

nutrition (in Stage 1-4)

management

Psychosocial Family support, early assessment/

management intervention for development, learning,

and behavior (in Stage 2-4)

Low risk of respiratory problems

Assessment/intervention for learning, behavior and coping
Promote independence and social development

Continue previous measures

Provision of appropriate wheelchair and seating, and aids and adaptations
to allow maximum independence in ADL, function and participation

(in Stage 3-5)

Consider surgical

options for archilles
tendon contractures
in certain situations

Monitor for scoliosis: intervention with posterior spinal

fusion in defined situations

Possible intervention for foot position or wheelchair

positioning

(in Stage 4 and 5)

Increasing risk of respiratory  High risk of respiratory

impairment impairment

Trigger respiratory assessments Trigger respiratory
investigations and
interventions

Assessment same as in the younger group
Increasing risk of cardiac problems with age; requires intervention even if
asymptomatic
Use of standard heart failure interventions with deterioration of function
(in Stage 3-5)
Attention to possible
dysphagia

Transition planning to
adult services
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Table 2. Doses for starting and maintaining steroids in the treatment of DMD "™

Doses of glucocorticoid

Initial dose

The recommended starting dose of prednisone is 0.75 mg/(kg- d) and that of deflazacort is 0.90 mg/(kg-d), given in the morning. Some children
experience short-lived behavioral side effects (hyperactivity, mood swings) for a few hours after the medication is given. For these children,
administration of the medication in the afternoon may alleviate some of these difficulties

Maintenance dose

For ambulatory individuals, the dosage is commonly increased as the child grows until he reaches approximately 40 kg in weight

The maximum dose of prednisone is usually capped at approximately 30 mg/d, and that of deflazacort at 36 mg/d

Non-ambulatory teenagers maintained on longterm steroid therapy are usually above 40 kg in weight and the prednisone dosage per kg is often
allowed to drift down to the 0.30-0.60 mg/(kg- d) range. While this dosage is less than the approximate 30 mg cap, it demonstrates substantial

benefit

Deciding on the maintenance dose of steroids is a balance between growth, how good the response to steroids is and the burden of adverse
effects. So this decision needs to be reviewed at every clinic visit based on the result of the tests done and whether or not side effects are a

problem that can not be managed or tolerated

In boys on a relatively low dosage of steroids (less than the starting dose per kg body weight) who start to show functional decline, it is
necessary to consider a "functional rescue" adjustment. The dosage of steroids is increased to the target and the individual is then reevaluated

for any benefit in approximately 2—-3 months

There is no consensus on the optimal steroid dosage if initiated in the non-ambulatory individual. Nor is it known how effective steroid
treatment is in preventing scoliosis or in stabilising cardiac or respiratory function in this setting. This issue warrants further study
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1O U T AR
gated myocardial perfusion imaging( GMPI)

T - A - L UL SR A RAE
facioscapulohumeral muscular dystrophy(FSHD)

B A TR A A T L R Tl

ornithine carbamyl transferase( OCT)
I FAEM bovine serum albumin(BSA)

o ¥ T R
a-hydroxybutyrate dehydrogenase(a-HBDH)
M EMENEFRARIE  myotonic dystrophy(DM)
NTHiH W artificial cerebrospinal fluid(ACSF)
RZEPEZ M K granulomatosis with polyangiitis( GPA)
[FHENAZER Wegener's granulomatosis(WG) |
FLEE WA lactate dehydrogenase( LDH)
FH 45340 ejection fraction(EF)
PHZMAEE L neuromuscular junction(NMJ)
MM neurofilament protein(NF)
M RYEBE  neuritic plaques(NPs)
[ZAFTE  senile plaques(SPs) ]
ML YEELE  neurofibrillary tangles(NFTs)
T T R R - R A T e B v Tk
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)

M F S B H VB TR A R b2
United Parent Projects Muscular Dystrophy(UPPMD)

WA 5 L AL visual-evoked potential(VEP)

INTE.

W T P PR 28 i 1 22 1M A 4%

eosinophilic granulomatosis with polyangiitis(EGPA)
WA R IIZ T end-systolic volume(ESV)
FRERN S M E AL hand-held dynamometry(HHD)
FFRARWIZAR end-diastolic volume(EDV)
22 A TR 175 ARV serine/threonine kinase( AKT)
R P - T B acid a-glucosidase( GAA)
BELLH AL myeloperoxidase(MPO)
B I AR
REFEEC  body mass index(BMI)
Z % synaptophysin(Syn)
FEFNSIME  manual muscle testing( MMT)
e AL PR R R T 2

caudal-type homeobox transcription factor 2(CDX2)
TAIHENLIRE S non-invasive ventilation(NTV)
TCRFE W FEAR  specific pathogen free(SPF)
RGVELLBERIE  systemic lupus erythematosus(SLE)
Y AT extracellular matrix(ECM)
BN ZMA R microscopic polyangiitis(MPA)
JRFIZFEE  adeno-associated virus(AAV)
Wi H R WL item response theory(IRT)
F AL G SR 5

signal transducer and activator of transcription 5(STATS)

Becker LB FRARIE  Becker muscular dystrophy(BMD)

glycogen storage disease(GSD)



