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1) To understand why nutrition and nutritional status 
are important in individuals with DMD

2) To become familiarized with the clinical studies 
evaluating the effectiveness of specific 
supplements in individuals with DMD

Today’s learning objectives



DMD is caused by mutations in the 
dystrophin gene

- The dystrophin gene is the largest gene and is highly 
susceptible to mutations (over 3000 different mutations 
have been reported!)

- Genetic therapy will ultimately cure the disease….but we 
are not there yet – for now, we need to focus on keeping 
patients healthy and strong!

- By tracking nutrition and nutritional status healthcare 
givers and families can greatly help patients



Dystrophin is important for the function of 
skeletal, cardiac, and smooth muscles

Adapted from: http://sniderphysed.blogspot.com/2015/11/smooth-cardiac-skeletal-muscle-image.html

Very limited research on the 
role of dystrophin in smooth 

muscle function!!



Dystrophic muscles are characterized 
by many alterations
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Why are nutrition and supplements 
important in DMD?

1) Digestion is likely to be compromised in DMD patients, thus impacting 
nutritional status even in the presence of a nutritious diet

2) Glucocorticosteroids side effects include: excessive weight gain, 
cushingoid features, osteoporosis, impaired growth, glucose 
intolerance, cataracts, and behavioral changes

3) Nutritional considerations for patients vary greatly throughout their 
lifespan

4) Resting energy expenditure and energy requirement are decreased for 
patients with DMD

5) Supplements are commonly used in individuals with DMD

6) More research is needed!!!  Little is known about the relationship 
between weight status and clinical outcomes



Overnutrition vs. undernutrition in DMD

Patients between
9-17.7 years old

Patients 
>18 years old

Salera et al. (2017) - "Nutritional Challenges in Duchenne Muscular Dystrophy." Nutrients 9.6: 594.



The goal of weight management is to 
stabilize weight

- It’s better to prevent excessive weight gain than to severely 
restrict food intake in already obese patients

- Careful monitoring of weight loss is extremely encouraged

- Any recommendations should be done on an individual basis

- Measure height and weight every 6 months



Nutrition care is accomplished with 
team work!!

Optimal 
Nutritional 
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Timeframes and key items to be 
included on nutritional assessment

Davidson et al. (2016). "Practical Nutrition Guidelines for Individuals with Duchenne Muscular Dystrophy." Regenerative Medicine for Degenerative Muscle Diseases. Springer New York 225-279.



Drug-Nutrient interaction

Boullata & Hudson (2012). Drug-nutrient interactions: A broad view with implications for practice. Acad Nutr Diet. 112(4):506–17.

Definition: “an alteration of kinetics or dynamics of a drug or a nutritional
element, or a compromise in nutritional status as a result of the addition of a
drug” (Boullata & Hudson 2012).



Drug-Nutrient interaction

Davidson et al. (2016). "Practical Nutrition Guidelines for Individuals with Duchenne Muscular Dystrophy." Regenerative Medicine for Degenerative Muscle Diseases. Springer New York 225-279.



Additional information on 
nutrition & nutritional status

- Please refer to our book chapter:
Davidson et al. (2016) - "Practical Nutrition Guidelines for Individuals with
Duchenne Muscular Dystrophy." Regenerative Medicine for Degenerative
Muscle Diseases. Springer New York. 225-279.

Information on:
- Growth assessment, height, weight, and body mass index
- Pediatric nutrition and feeding considerations
- Considerations for weight management
- Energy intake and assessing nutrient intake
- Energy expenditure
- Nutritional implications of steroid therapy
- Etc.…



Supplements 
& 

DMD

http://thebarbellbattalion.com/tips-safely-buying-supplements-online/ http://gnc.com/creatine
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Complementary & alternative medicine 
are commonly used in the DMD population

- 20% (Canada) and 80% (USA) of DMD patients reported using 
complementary and alternative therapy in addition to 
conventional therapy

- Most parents and caregivers believe that complementary and 
alternative therapy (e.g., supplements) have improved quality of 
life and/or muscle function of patients…..but this is mostly 
based on anecdotal evidence

Woodman et al. (2016). "Nutraceuticals and Their Potential to Treat Duchenne Muscular Dystrophy: Separating the Credible from the Conjecture." Nutrients 8.11: 713.
Nabukera et al. (2012). "Use of complementary and alternative medicine by males with Duchenne or Becker muscular dystrophy." J Child Neurol 27.6 : 734-740.
Samdup et al. (2006). "The use of complementary and alternative medicine in children with chronic medical conditions." Am J Phys Med Rehabil 85.10: 842-846.



Supplement use is common in DMD, but not 
all supplements have been tested for 

effectiveness and safety!

- 11 year old boy with DMD
- Deflazacort: 0.9 mg/kg/day
- Supplements:

- 1) Creatine: 5 g/day
- 2) Vitamin D: 4000IU/day
- 3) Multi-vitamin blend: may different components
- 4) Calcium: 400 IU/day
- 5) Beet concentrate: 5 g/day
- 6) L-arginine: 4 capsules/day (not sure the dose)
- 7) Cocoa powder: planning to start soon





Creatine Monohydrate

- It functions as an energy buffer in cells

- Individuals with DMD have lower levels of creatine and phosphocreatine

Tarnopolsky & Parise  (1999). Direct measurement of high-energy phosphate compounds in patients with neuromuscular disease. Muscle Nerve 22:1228-33

Creatine Phosphate
+

ADP
= ATP Energy



Study: Walter et al. (2000)
- Dose: 5 g/day
- Participants: 8 boys; average 10 years old
- Steroids: No
- Study duration: 8 weeks
- Results: Modest but significant improvement in muscle strength and 

daily-life activities
- Well tolerated: Yes

Walter et al. (2000). Creatine monohydrate in muscular dystrophies: A double-blind, placebo-controlled clinical study. Neurology. 54(9):1848–50.
Tarnopolsky et al. (2004). Creatine monohydrate enhances strength and body composition in Duchenne muscular dystrophy. Neurology 62(10):1771–7.

Creatine Monohydrate

Study: Tarnopolsky et al. (2004)
- Dose: 0.1 g/kg/day
- Participants: 31 boys; average 10 years old
- Steroids: 50%
- Study duration: 4 months
- Results: Decrease bone breakdown, increased grip strength, and 

increased fat free mass
- Well tolerated: Yes



Study: Louis et al. (2003)
- Dose: 3 g/day
- Participants: 12 boys; average 11 years old
- Steroids: No
- Study duration: 3 months
- Results: Increase in muscle strength, resistance to fatigue, and bone 

mineral density
- Well tolerated: Yes

Louis et al. (2003). Beneficial effects of creatine supplementation in dystrophic patients. Muscle Nerve. 27(5):604–10.
Escolar et al. (2005). CINRG randomized controlled trial of creatine and glutamine in Duchenne muscular dystrophy. Ann Neurol. 58(1):151–5.

Creatine Monohydrate

Study: Escolar et al. (2005)
- Dose: 5 g/day
- Participants: 50 boys; 4-10 years old
- Steroids: no
- Study duration: 6 months
- Results: No change in muscle strength or function
- Well tolerated: Yes



Escolar et al. (2005). CINRG randomized controlled trial of creatine and glutamine in Duchenne muscular dystrophy. Ann Neurol. 58(1):151–5.
Kley et al. (2013). Creatine for treating muscle disorders. Cochrane Database Syst Rev. 6, CD004760. 

Creatine Monohydrate

Kley et al. (2013): Systematic review of the studies presented on the
previous slides using creatine monohydrate

- This study combined all outcomes from different individual trials.
Although the average increase is encouraging, there was some
variation in the results which means individuals may experience very
modest effects from creatine monohydrate



L-Glutamine

- Non-essential amino acid that can slow down or inhibit whole body 
protein breakdown
a

- Major gluconeogenic precursor which stimulates insulin secretion

Stumvoll et al. (1999). "Role of glutamine in human carbohydrate metabolism in kidney and other tissues." Kidney international 55.3: 778-792.



Study: Mok et al. (2006)
- Dose: 0.5 g/kg/day
- Participants: 26 boys; 7-15 years old
- Steroids: No
- Study duration: 10 days
- Results: Decrease in whole-body protein degradation
- Well tolerated: Yes

Escolar et al. (2005). CINRG randomized controlled trial of creatine and glutamine in Duchenne muscular dystrophy. Ann Neurol. 58(1):151–5.
Mok et al. (2006). Oral glutamine and amino acid supplementation inhibit whole-body protein degradation in children with Duchenne muscular dystrophy. Am J Clin Nutr. 83(4):823–8.

Study: Escolar et al. (2005)
- Dose: 0.6 g/kg/day
- Participants: 50 boys; 4-10 years old
- Steroids: no
- Study duration: 6 months
- Results: No change in muscle strength or function
- Well tolerated: Yes

L-Glutamine



Study: Mok et al. (2009)
- Dose: 0.5 g/kg/day
- Participants: 30 boys; 2-10 years old
- Steroids: 15%
- Study duration: 4 months
- Results: No differences in muscle mass and protein breakdown were 

observed; small improvements when used in conjunction with steroids
- Well tolerated: Yes

Mok et al. (2009). Lack of functional benefit with glutamine versus placebo in Duchenne muscular dystrophy: a randomized crossover trial. PLoS One.4(5), e5448. 

L-Glutamine

Take home message:
- There is mixed evidence for glutamine. There have been no significant

differences found in function after glutamine supplementation. However,
the study by Escolar et al. (2005) stated that they could not rule out a
positive effect of glutamine because the control group did not decline as
much as they expected. The study by Mok et al. (2009) showed
potential improvements when glutamine is used together with
corticosteroids.



L-Leucine

- Essential amino acid that can stimulate protein synthesis

- Study: Mendell et al. (1984)
- Dose: 0.2 g/kg/day
- Participants: 96 boys; Average 10 years
- Steroids: No
- Study duration: 12 months
- Results: Small increase in muscle strength observed in the 

treatment group
- Well tolerated: Yes
*The authors stated that the difference may have been due to an 
unexpected decline in the control group

Mendell et al. (1984). Clinical investigation in Duchenne muscular dystrophy: IV. Double-blind controlled trial of leucine. Muscle Nerve. 7(7):535–41.



L-Carnitine
- L-Carnitine is an amino acid that participates in fatty acid metabolism
- DMD patients have an inherent deficiency of L-carnitine levels

Berthillier et al. (1982). Carnitine metabolism in early stages of Duchenne muscular dystrophy. Clinica Chimica Acta, 122, 369-375.
Escobar-Cedillo et al. (2013). L-carnitine supplementation in Duchenne muscular dystroph steroidnaive patients: a pilot study. Curr Top Nutraceut Res. 11(3):97.

Study: Escobar-Cedillo et al. (2013)
- Dose: 0.05 g/kg/day twice a day
- Participants: 20 boys; 4-9 years old
- Steroids: No
- Study duration: 12 months
- Results: No effect in muscle function
- Well tolerated: Yes
*Whilst this study was conducted well, there were very few descriptive 
results presented in the study (e.g., mean function) so it’s difficult to 
completely understand these findings



Coenzyme-Q10 (CoQ10)

- Located in the inner membrane of the mitochondria where it accepts 
electrons for the NADH and SDH complexes
- Might improve mitochondrial function and decrease oxidative stress

- Study: Salehi et al. (2017)
- Dose: 3-5 mg/kg/day
- Participants: 25 boys; average 9 years old
- Steroids: 95%
- Study duration: 12 months
- Results: No change in cardiac performance
- Well tolerated: Not reported
*This study measured heart outcomes only. Functional/strength
outcomes were not measured. There may be some positive effects on
strength following CoQ10 supplementation.

Salehi et al. (2017). Effectiveness of Coenzyme Q10 on echocardiographic parameters of patients with Duchenne muscular dystrophy. Electronic Physician 9(3):3896-3904. 



Idebenone

- Idebenone is a synthetic analogue of CoQ10 
- It has the potential to protect against mitochondrial chain dysfunction 
and decrease oxidative stress

Study: Buyse et al. (2011)
- Dose: 450 mg/day (3 x150 mg)
- Participants: 21 boys; 8-16 years of age
- Steroids: 62%
- Study duration: 12 months
- Results: Increase in respiratory strength and trend for

improvement of peak systolic radial strain in the left ventricle
lateral wall

- Well tolerated: Not reported

Buyse et al. (2011). Idebenone as a novel, therapeutic approach for Duchenne muscular dystrophy: results from a 12 month, double-blind, randomized placebo-controlled trial. Neuromuscul
Disord. 21:396–405.



Idebenone

- Study: Buyse et al. (2015) 
- Dose: 900 mg/day (3 x 300mg)
- Participants: 64 boys; 10-18 years old
- Steroids: 57%
- Study duration: 12 months
- Results: There was less deterioration in respiratory function in 

the Idebenone group compared to controls.
- Well tolerated: Yes

Buyse et al. (2015). Efficacy of idebenone on respiratory function in patients with Duchenne muscular dystrophy not using glucocorticoids (DELOS): a double-blind randomised placebo-
controlled phase 3 trial. The Lancet. 385(9979):1748-57.



Omega-3 long chain fatty acids

- Polyunsaturated fatty acids that have been shown to play a role in 
cardiovascular disease and inflammation

- Study: Rodríguez-Cruz et al. (2017)
- Dose: 2.9 g/day
- Participants: 36 boys; average 8 years old
- Steroids: No
- Study duration: 6 months
- Results: Improved markers of inflammation
- Well tolerated: Yes
*Functional /strength outcomes not measured.

Rodríguez-Cruz et al. (2017). Potential therapeutic impact of omega-3 long chain-polyunsaturated fatty acids on inflammation markers in Duchenne muscular dystrophy: A double-blind, 
controlled randomized trial. Clinical Nutrition (article in press). 



Epicatechin

- 103 studies on Clinicaltrials.gov
- 15 studies currently with open recruitment
- 1 study for BMD and 2 studies for DMD with open

recruitment

Cocoa powder



Animal studies

- Many different supplements have been tested in dystrophic mouse 
models (e.g., mdx mice) and have shown beneficial effects

- Although studies in animal models of DMD provide very important 
information regarding the underlying mechanisms behind disease 
progression and potential treatments, their findings are somewhat 
limited

Retrieved from: https://www.jax.org

mdx mouse model



Animal studies



De Palma et al. (2012). "Autophagy as a new therapeutic target in Duchenne muscular dystrophy." Cell Death Dis 3.11: e418
Sakuma et al. (2014). "The intriguing regulators of muscle mass in sarcopenia and muscular dystrophy." Front Aging Neurosci 6.

High protein diet might further impair 
autophagy in dystrophic muscles



Considerations when using
supplements

- Because something worked on an animal study, doesn’t necessarily 
mean that it will work on humans. Instruct individuals to carefully 
interpret results from animal studies

- Remember to recommend families and DMD patients to seek advice 
from experts – i.e. dietitian/doctor

- Supplements are expensive!



Take home message

- Individuals with DMD have nutritional deficits and need an 
optimized diet – again, this needs to be done on a case by case 
basis!

- Optimal nutrition has yet to be determined for individuals with 
DMD

- Supplements are commonly used, but not all have shown 
positive results in clinical studies (maybe due to the variability in 
disease phenotype between patients?)



Remember that you can find useful information 
regarding nutrition/supplements for DMD 

in the literature!!
Davidson, Zoe E., Greg Rodden, Davi AG Mázala, Cynthia Moore, Carol Papillon, Angela J. Hasemann, Helen Truby, and 
Robert W. Grange. "Practical Nutrition Guidelines for Individuals with Duchenne Muscular Dystrophy." In Regenerative 
Medicine for Degenerative Muscle Diseases, pp. 225-279. Springer New York, 2016

Woodman, Keryn G., Chantal A. Coles, Shireen R. Lamandé, and Jason D. White. "Nutraceuticals and Their Potential to Treat 
Duchenne Muscular Dystrophy: Separating the Credible from the Conjecture." Nutrients 8, no. 11 (2016): 713.

Cascio, Christian M. Lo, Oliver Goetze, Tsogyal D. Latshang, Sena Bluemel, Thomas Frauenfelder, and Konrad E. Bloch. 
"Gastrointestinal Dysfunction in Patients with Duchenne Muscular Dystrophy." PloS one 11, no. 10 (2016): e0163779.

Rybalka, Emma, Cara A. Timpani, Christos G. Stathis, Alan Hayes, and Matthew B. Cooke. "Metabogenic and nutriceutical
approaches to address energy dysregulation and skeletal muscle wasting in duchenne muscular dystrophy." Nutrients 7, no. 12 
(2015): 9734-9767.

Davidson, Z. E., and Helen Truby. "A review of nutrition in Duchenne muscular dystrophy." Journal of human nutrition and 
dietetics 22, no. 5 (2009): 383-393.

Toussaint, Michel, Zoe Davidson, Veronique Bouvoie, Nathalie Evenepoel, Jurn Haan, and Philippe Soudon. "Dysphagia in 
Duchenne muscular dystrophy: practical recommendations to guide management." Disability and rehabilitation 38, no. 20 (2016): 
2052-2062.
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