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Alterazioni Nutrizionali  

nelle Malattie Cardiorespiratorie 
 sarcopenia 

malnutrizione cachessia 



“Sarcopenia is a term that denotes the 

decline in muscle mass and strength that 

occurs with healthy aging.” 

Rosenberg, Am J Clin Nutr 1989 

“ Sarcopenia is part of normal aging 

and does not require a disease to occur, 

although it is accellerated by chronic diseases.” 

Roubenoff  et al, J Gerontol 2000 



Definition 

Limb muscle dysfunction is defined as the morphological 
and functional changes that are seen in limb muscles in 
patients with COPD 

Update  1999 American Thoracic Society 



Thigh muscle cross sectional area 

in COPD and control subjects 

Am J Respir Crit Care Med Vol 158. pp 629-634, 1998 



Vastus lateralis biopsies of 15 COPD moderate-severe 
weight-stable patients and healthy age -matched 

controls 

Eur Resp J  2003; 22: 280-85 
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Vastus lateralis biopsies of COPD weight-stable patients  

Eur Resp J  2003; 22: 280-85 

 Fybrosis 

* 

 Fat infiltration 



muscle strength in patients with COPD 
compared to normal subjects 

Am J Respir Crit Care Med Vol 158. pp 629-634, 1998 



Body composition changes in COPD: 
7 –years longitudinal data from  

the Health ABC Study 
Fat mass 

Leg Fat Free mass 

260 OLD patients  
157 smoking controls 
866 formerly smoking controls 
891 never smoking controls 
OLD: obstructive lung disease 



Body composition changes in COPD: 
7 –years longitudinal data from  

the Health ABC Study 

260 OLD patients  
157 smoking controls 
866 formerly smoking controls 
891 never smoking controls 
OLD: obstructive lung disease 



Morphological and structural alterations  
in limb muscles in COPD patients 
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Muscle changes observed in COPD meets the criteria  
of Sarcopenia 

Assenza di perdita di peso 

http://ageing.oxfordjournals.org/content/current


Prevalence of Sarcopenia according to 
EWGSOP criteria by GOLD stage in 

622 subjects with stable COPD 

Jones SE et al, Thorax 2015 





19.5%  
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Energy or Energy Protein Malnutrition 
 is present when insufficent energy or protein is available 
to meet metabolic demands, may develop because ofpoor 

dietary protein calorie intake, increased metabolic demands 
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(proteine) 

24.000   

Tessuto Adiposo 
 (trigliceridi) 

140.000 

Weight loss 
with a decline in  

Fat mass 
Muscle mass 

Visceral protein 
 



39 out-patient centers 
389 patients  with moderate to svere COPD  
Age 40-75 years  

Black: BMI normal FFM depletion 
White:BMI depletion and normal FFM 
Dots : BMI and FFM depletion   





Factors Leading to Sarcopenia 
in COPD patients  

American Thoracic Society (mod)  

Disuse 

Inflammation 

Oxidative Stress- Smoking  

Exacerbations   
Corticosteroids 

Malnutrition 



Bed rest and muscle mass-2    
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Kortebein et al  j Gerontology 2007 

 
Detraining or Deconditioning  

characterize COPD 
 

Bossenbroek et al, 2011 



Oxidative stress is a 
contributor to COPD 
muscle dysfunction 

 
 
 

Oxidants contained in 
cigarette  induce 

oxidative modifications 
of key muscle biological 

structures 

Muscle proteins oxidation levels 



Quadriceps peak torque in patients with acute 
exacerbations and after 90 days of follow-up 

Decrease in quadriceps 
strenght by 5% after 5 
days of hospitalization  

 
After 3 months only 

partial recovery 



Mechanisms leading to muscle dysfunction in acute exacerbations 



Steroid induced myopathy 

Acute Chronic 

-Proximal and distal muscle 
weakness after 5-7 days of 
high dose intravenous 
treatment 
 
-Recovery after treatment 
cessation prolonged up to 6 
months 

-Proximal muscle weakness after 
long-term treatment with low 
doses of oral corticosteroids 
 
-prognostic negative factor on 
survival in patiens with COPD 

Atrophy of type II fibres 
(IIx) 

with less or no impact in 
type I fibres 
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Cachexia definition  
Fearon KC et al   Clin Nutr   2006 

Complex syndrome combining: 
-Weight loss (> 10%) 

-Reduced food intake (< 1’500 Kcal /day) 
-Systemic inflammation (CRP > 10 mg / l) 

+ Anorexia & Weakness 



Morley, J. E et al.,  2006 

/


The wasting continuum in HF and COPD:  
from  sarcopenia to cachexia 

S von Haeling (mod) 
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HF-COPD 

malnutrition 

Low energy intake 
Low protein intake 



Cachessia 
Perdita di peso 
FFM 
FM 
PCR > 10 mg/dl 

 
Malnutrizione 
Perdita di peso 
FM 
FFM 

 
 
 Sarcopenia 

No perdita di peso 
FFM 
FM stabile/aumentata 
Forza  
Perfornance fisica 

Modificata da:  Thomas  Clinical Nutrition 2007, 
 ESPEN Initiative for Diagnostic Criteria for Undernutrition 2014 
 

Overlap Cachexia, Starvation and sarcopenia 



Definition 

Limb muscle dysfunction is defined as the morphological 
and functional changes that are seen in limb muscles in 
patients with COPD 

Limb muscle dysfunction is an important systemic 
consequence of COPD, because of its impact on physical 
activity, exercise tolerance, quality of life, and even 
survival. 



Relation between muscle mass and strength  
and clinical outcomes in patients with COPD 



Disuse 

Inflammation 

Smoking  

Exacerbations   

Malnutrition 

Corticosteroids 

Vitamin D deficency 

Sarcopenia 
Treatment options in HF and COPD patients    

Protein/Energy  
supplementation 

Supplementation with exercise training 
Neuromuscular stimulation  



Nutritional supplementation vs placebo: final weight  



Nutritional supplementation vs placebo: FFM 



Nutritional supplementation vs placebo: change in  function 


