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e Diffuse muscle weakness is caused by deficiency of W T |EFFECT MEASURED
dystrophin--a subsarcolemmal protein critical for
multiple functions, including muscle cell membrane Sarcoglycan complex
integrity and increasing blood flow to muscles during
contraction via neuronal nitric oxide synthase

(NNOS)°

Background
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- Reduced mixing index indicating improved masticatory
performance’
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Syntrophins
e Risks of exercise must be considered to protect this Sarcospan -~ @ 4— Iénagin?(/ 0/2 studies reported benefit via imaging/biomarkers
_ _ _ lomarkers
pOPUIail:lO.n from po.tentlally harmful effeCtS’ Whlle v/ - 4+ NOS Respiratory 1/2 studies reported benefit in respiratory function
recognizing potential beneficial aspects of activity to K - Function - Improved FVC and FEV, ™

establish the ideal therapeutic balance®

Dystrophin fondrabvedn Risk of exercise |Strength 0/2 studies reported risk to strength
- Function 0/3 studies reported risk to function
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Imaging/ 2/2 studies reported risk via imaging/biomarkers
Pu rpose Biomarkers - Increased contrast enhancement of TA®
Figure 1 in Rando TA. Role of nitric oxide in the pathogenesis of muscular dystrophies: a "two hit" hypothesis of the cause of muscle necrosis. Microsc Res Tech. 2001;55(4): 223-235. Used with permission.® - Sma”er ATOI Wlth ISometrIC Contractlon14
The al_m of thIS systematlc .rev!ew IS tO- report on Respiratory 1/2 studies reported risk in respiratory function
benefits and risks of exercise in a pedlatrlc Function - Improved Borg dyspnea score, rib cage flexibility, and
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population with DMD. The lack of conclusive
evidence and the changing natural history
necessitates an updated review to reinvestigate
appropriate exercise/activity parameters. The
evolving approach to DMD care includes increased
focus on cardiac management and appreciation for
the effect of abnormal nNOS plus muscle fragility.

Abbreviations: AREA = Arm Elevation Assessment; D1 = Standing and Transfers Function on MFM; D3 = Distal Motor Function Portion of MFM; FEV, = Forced Expiratory Volume at One Second; FVC = Forced Ventilatory Capacity; MFM
= Motor Function Measure; TA = Tibialis Anterior; T, = Respiratory Muscle Endurance Time; TOI = Muscle Tissue Oxygenation Index

Conclusions

e Continued caution for protection of this vulnerable population

e Safe and effective implementation of exercise/activity requires:
o definition by type, dosage, and frequency
o consideration of individual’'s current disease status

e Evidence supports the use of low-intensity, assisted, and
submaximal activity, while avoiding overexertion to best protect

Figure 3: Posture during dynamic leg and arm training
From: Jansen, M., de Groot, |.J., van Alfen, N. et al. BMC Pediatr (2010) 10: 55. doi:10.1186/1471-2431-10-55. Permission in accordance with Open Access under Creative Commons Public License’
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