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① Nutritional guidelines of DMD: news about nutrition 
 

② Italian Project: “Studio osservazionale sugli aspetti 
nutrizionali e metabolici nella Distrofia Muscolare di 
Duchenne: the Italian “N&M_DUCHENNE Study” 
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44% of boys aged 9–13 
years are above the 90th 
percentile in weight vs 
31% in healthy boys  

McDonald et al 1995  

A cluster of causes can explain overweight and obesity  
1. Reduction of physical activity 
2. Reduction of Basal Metabolic Rate 
3. The use of corticosteroids 
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2) Reduction of Basal Metabolic Rate 
 

Multicompartment models of body composition  
(Wang et al.1992 , 1993 , 1995 )                                                                                                                                                                     
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3) The use of corticosteroids 
 

STARVATION 

ABDOMINAL FM DEPOSITION 
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A good correlation between the severity of functional 
impairment and increased values of fat mass and decreased 
amount of fat free mass has been found, suggesting a critical 
role of nutritional status and body composition in the 
progressive worsening of muscle weakness  

(Bayram et al 2013)  
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1) Gastrointestinal diseases 
 

2)   Hypercatabolism? 
 
 
 
 



 
65% of boys aged after  
17 years are belowe the 
10th percentile in weight  
     McDonald et al 1995  

Gastrointestinal causes can explain Underweight  
- Delayed gastric emptying, Dysphagia and  gastro 

oesophageal reflux. Their incidence increase over time, and 
they reduce food intake  

Onset	of	Disease	 Advanced	Disease	

Time	



 
Decreased lean body 
mass  

No previous studies investigated the role of underweight on morbidity 
and mortality in DMD patients 
However, as occurs in other chronic disease, it may induce negative 
effects on immune system, pressure ulcer and other complications 
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Over and under intakes of 
Carbohydrates 

Lipids  
Proteins 
Vitamins  
 Minerals 



Eccesso o difetto di intake 
Glucidi 
Lipidi  

Protidi 
Vitamine  
 Minerali 

Impairments of 
Glucose metabolism 
Lipids metabolism 

Growth 
Bone Mass 



 
Mul compartment	models	of	body	composi on		
(Wang	et	al.1992	,	1993	,	1995	)																																																																																																																																																																					
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May lead to metabolic alterations mediated by 
changes in free fatty acids oxidation and glucose 
sensitivity able to produce relevant effect on energy 
balance and nutrients metabolism, specifically on  
glucose and lipids homeostasis.  
 
high frequency of insulin resistance specifically 
among overweight/obese subjects 
 
 
 
The deletion of exons 45 or 50 seems to significantly 
increase the risk for developing insulin resistance.  

Rodriguez-Cruz M, 2015 



These nutritional alterations can 
  negatively affect the 

respiratory, muscular and cardiac system 

Nutritional support 

First objective: 
- Preventing overweight and obesity and underweight and malnutrition 
through a regular assessment of weight-bearing growth 
- Promote a healthy and balanced diet with an optimal intake of micro 
macro especially calcium and vitamin D and fluids 



neurologist 

Gastroenter
ologist  

Dietitian 





Risk management of malnutrition 

Prevention 

Routinely 
nutritional 
assessment 

Dietary 
intervention 



Prevention Nutritional education 
for patients and parents 

Patients and their families should follow a balanced diet according to the 

recommendations given to the general population. 

45-65% 

10-35% 

20-35% 

Risk management of malnutrition 



Particular attention to: 

• Adequate intake of FLUIDS to prevent dehydration, which increases the risk of 

constipation and dysfunctional renal 

 

• Monitoring of bone health through annual assessment of the consumption of 

CALCIUM and the plasma concentration of VITAMIN D 

 

• If calcium consumption is lower than the recommended value and if VITAMIN D is 

less than 30mn / ml adequate supplementation should be prescribed 

Prevention Nutritional education 
for patients and parents 

Patients and their families should follow a balanced diet according to the 

recommendations given to the general population. 

Risk management of malnutrition 



Prevention Nutritional education 
for patients and parents 

Risk management of malnutrition 



Routinely 
nutritional 
assessment 

At each control, the 

nutritional status should be 

evaluated through the 

measurement of 

Weight and height / length 
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Risk management of malnutrition 



Routinely 
nutritional 
assessment 

At each control, the 

nutritional status should be 

evaluated through the 

measurement of 

Weight and height / length 

Risk management of malnutrition 

A good nutritional status is 
defined as BMI for ages 
between the 25th and 75th 
percentiles of the growth 
curves 



Routinely 
nutritional 
assessment 

If the weight gained is 

excessive a body weight 

management plan for both 

the dietary part and the part 

of physical activity is 

necessary 

Risk management of malnutrition 



Statistical growth alteration is common in patients with 

DMD also due to steroid treatment. 

 

Statistical growth should be evaluated every 6 months until 

completion of puberty and achievement of final height 

 

The measurement of standing height in walking patients is 

the most accurate, the measurement of supine height 

should be taken again when the patient is walking and then 

continued later 

 

Arm spans, ulna length, tibia length, knee height can 

also be used to measure growth in non-ambulatory subjects 

No study has validated these measures in the 
DMD and it is suggested that each center 
identify the measures to be taken based on the 
available tools 



A growth rate of less than 4 cm per year is indicative of alteration 

of the statural growth 

 

 

Endocrinological and nutritional analysis 
 

 

 

Patient with a height lower than the 3rd percentile 

 

 

Few data have evaluated the safety and efficacy of hormone therapy with growth hormone 
A retrospective study has shown short-term benefits on the rate of growth, but some children 
have developed side effects such as intracranial hypertension, glucose intolerance and scoliosis 
progression 
No study has been so long to establish whether the therapy has negative effects on muscle 
function. 



Dietary 
intervention 

Personalized nutrition 

     + 
Gastrointestinal 
symptoms management 

There is no research on the specific needs in the 
DMD for this reason those of the general 
population are adopted with some adaptation 

Risk management of malnutrition 



Dietary 
intervention 

Personalized nutrition 
      

Risk management of malnutrition 
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Dietary 
intervention 

Personalized nutrition 
      

Risk management of malnutrition 



Holliday-Segar maintenance fluid method  

Weight 1-10 kg   

Weight 10-20 kg   

Weight > 20  kg   

100 ml/kg 

1000 ml + 50 ml for every kg over 10 kg 

1500 ml + 20 ml for every kg over 20 kg 



Common gastrointestinal 
problems 

1. CONSTIPATION 

2. RGE 

3. GASTROPARESIS 

 

Pharmacological 
treatment 

Dietary 
modification 



2-years multicentric observational study 



 
1) Detecting Italian data on eating habits, the use of supplements and 

gastrointestinal symptoms in children and adults with DMD from 

which to draw useful indications to plan a nutritional education 

intervention to improve the quality of the diet in the different stages 

of disease with outcome of measurable effectiveness 

2) Detecting data on the eating habits of the family of patients with 

DMD This information is essential to better understand the context of 

diet and lifestyle of patients taking into account the well-known 

differences in nutritional status and eating habits between the 

different geographical areas and ethnic groups in Italy. 

3) To map the nutritional status of patients with DMD in the light of 

new pharmacological, rehabilitative and support approaches. 



 
4) To study the relationship between body composition (accumulation 

of intramuscular fat, total and segmental fat mass and lean mass) and 

residual neuromuscular function in the different phases of the 

disease. 

5) To study cardio-metabolic risk factors such as metabolic syndrome 

and insulin resistance (induced by increased fat mass, motor disability, 

and corticosteroid therapy) in relation to the increase in life 

expectancy of patients with DMD. 

6) redefine the natural history of DMD patients according to 

nutritional status to identify patients at greater risk of developing 

cardiometabolic diseases based on genotype and nutritional 

phenotype. 

 





Workpackage n. 1 

Purpose: 

Start a national survey with an online 

platform on dietary habits, dietary behavior 

and gastrointestinal symptoms open to all 

patients (children and adults) with DMD. To 

better understand the dietary context in which 

the patient lives, the eating habits of the family 

and some aspects of quality of life will also be 

studied. 

WP1 



WP1 

WP2 

Workpackage n.2 

Purpose: 

Map the nutritional status and body composition 

(lean mass and fat mass) in patients (children and 

adults) affected by DMD. Given the difficulty in 

obtaining accurate measurements of length, 

weight and thickness of skin folds in subjects 

affected by neurological diseases, an operating 

manual for the Anthropometric Standardization 

will be prepared, in order to standardize the 

collection of nutritional status data among the 

research groups who will participate in the study. 

Measurements carried out at centers specialized in the 
treatment of DMD that will participate in the project 



WP1 

WP2 

WP3 

Workpackage n.3 

Purpose: 

To study energy expenditure, energy and 

macro-and micronutrients, cardiometabolic 

risk (insulin resistance, metabolic syndrome, 

dyslipidemia) and adipokine secretion of 

patients (children and adults) affected by 

DMD, and their relationship with the 

neuromuscular function, the accumulation of 

intramuscular fat, the body composition and 

the stage of the disease. 

Measurements carried out 
at the ICANS research 
center (Milan) and the 

Besta Neurological 
Institute of Milan 
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