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Prevalence

◼ The prevalence of weight loss in COPD has been reported in the

range 25-50%

◼ Malnutrition is both a cause and consequence of severe

respiratory disease



Weight loss phenotype in COPD

◼ It is frequently present in COPD and the clinical phenotype

ranges from minimal or no weight loss with signs of muscle

wasting, anorexia and inflammation, through to severe weight

loss, significant muscle depletion (sarcopenia), fatigue and

reduced physical performance (frailty)







pulmonary cachexia 

◼ Unintentional weight loss or a low BMI

◼ The presence of FFM depletion

◼ Anorexia

◼ Decreased muscle strength

◼ Fatigue 

◼ Abnormal biochemistry (e.g., elevated CRP, IL-6, anaemia, 

hypoalbuminaemia) 





Malnutrition in COPD

◼ Greater hyperinflation

◼ Poorer lung diffusing capacity 

◼ Reduced exercise tolerance

when compared to non-malnourished patients with the disease



Malnutrition in COPD

◼ Malnutrition is likely to accelerate respiratory function decline, causing loss 

of lung tissue as well as a reduction in the size and contractility of the 

muscles associated with breathing, such as the diaphragm.

◼ In the presence of malnutrition, respiratory muscles become weaker and 

fatigue earlier, and this may impair the ability to generate sufficient cough 

pressure to effectively expectorate and clear the lung of secretions that may 

be infected. 



Causes of weight loss and muscle wasting in COPD

◼ Weight loss in patients with COPD is typically associated with a

loss of both FM and FFM stores

◼ Weight loss resulting in depletion of FM occurs when energy

imbalance

◼ Muscle wasting is a consequence of negative nitrogen balance



FFM depletion in cachectic COPD 
patients 

• Inflammatory markers such as TNF-α are known to reduce food

intake

• Compromised nutritional intake

• increased protein breakdown can be accompanied with

immobility and the need for corticosteroid medication



Traditional Ideal  

◼ wasting was an adaptive response to the disease

◼ Nutritional support might even be detrimental with the

provision of additional substrate, particularly in the form

of carbohydrate, placing a further burden on the

respiratory system.



Now, we know:

• Improved nutritional status was found to be associated

with significant improvements in functional capacity,

respiratory muscle strength and quality of life



Nutrition Support 

◼ Improvements in respiratory (inspiratory and expiratory muscle

strength) and non-respiratory (handgrip and quadriceps) muscle

strength were associated with an increase in body weight of more

than 2 kg (2.1–3.1 kg)

◼ Interestingly, this is the magnitude of weight gain (>2 kg over 8

weeks) in depleted COPD patients that has been found to be

independently associated with improved survival at 4 years.



Medical nutrition therapy





Screening

◼ Routine nutritional risk screening with a validated screening tool 

should be performed in all COPD patients across all settings



Screening



Screening

◼ It should be noted that BMI alone will not identify all patients 

who are at risk of malnutrition as a high

◼ BMI can mask unintentional weight loss including loss of muscle 

mass (lean tissue)



Screening

◼ Mid upper arm circumference (MUAC) can be used in the

presence of severe oedema, or in the absence of weight

measurement, to estimate BMI (MUAC of <23 cm often indicates

a BMI <20 kg/m2)

◼ Hand grip strength may be used as a surrogate marker for muscle

strength



Medical nutrition therapy



What is the phenotype? What is the aim

◼ Stable COPD: it may be appropriate to aim for an increase in

body weight and muscle mass (lean tissue).

◼ Amongst those who are malnourished a 2 kg increase is suggested

as a threshold at which functional



What is the phenotype? What is the aim

◼ Acute Exacerbations: minimizing the loss of weight

and muscle mass (lean tissue) through nutritional

intervention may be an appropriate goal



What is the phenotype? What is the aim

◼ Pulmonary Rehabilitation: is recommended as part of the management of

individuals with COPD, and nutrition should be incorporated as part of the

intervention.

• Nutritional intervention in patients with COPD at risk of malnutrition has been

found to be associated with improved outcomes of exercise programmes.



What is the phenotype? What is the aim

◼ If the aim of the nutritional intervention is weight gain, 

nutritional support alone is effective 



Management options

◼ Dietary advice

◼ Assistance with eating

◼ Texture modified diets 

◼ Oral nutritional supplements (ONS)



What is the phenotype? What is the aim

Multi-modal interventions:

If the aim is to treat FFM depletion commonly seen in the

sarcopenic and frail COPD phenotypes, then a combination of

therapies is likely to be required (high-energy, high-protein, specific

nutrients (e.g., leucine, PUFA), resistance training, anabolic

pharmacotherapy).



Energy

▪ Resting energy expenditure: (moderately-hypermetabolic state)

▪ Physical activity: /

• Nutritional requirements for COPD patients should be assessed

individually considering the patient’s clinical state (stable or

exacerbation) and disease severity (mild, moderate, severe, very

severe) as well as their likely activity levels.



Energy requirement

◼ Energy requirements for individuals with COPD for weight 

maintenance can be approximately 30 kcal/kg body weight/day 



Energy requirement

◼ in patients with COPD identified as malnourished, a therapeutic

target for nutritional support should be an increase in weight of at

least 2 kg which could be facilitated with nutritional targets of at

least 45 kcal/kg body weight/day (potentially higher if the aim is

for improvements in FFM).



◼ Recent recommendations in relation to protein requirements and

ageing suggest a daily intake of 1.0–1.2 g protein/kg body .

◼ Protein requirement

◼ However, older individuals who are malnourished, or those with a

chronic disease, the recommended intake is 1.2–1.5 g protein/kg

body weight/day (ESPEN guideline)



Protein requirement

◼ 0.8 - 1.5 g protein/kg of body weight/day for non-

malnourished/not at nutritional risk/stable COPD

◼ up to 1.5 g protein/kg of body weight/day in acutely unwell

(exacerbating) patients

◼ Where the goal is to gain or retain lean mass, it is possible up to

1.5 g protein/kg of body weight/day in conjunction with exercise

(e.g. pulmonary rehabilitation) (NICE)



Vitamins and minerals

▪ Adequate mineral and vitamins intake:

▪ Vegetable, fruit, dairy products intake



Vitamins and minerals

High risk of osteoporosis:

◼ Steroid therapy

◼ Inactivity

◼ Little exposure to sunlight 

◼ Attention should be given to addressing requirements for Vitamin 

D and calcium including the need for supplementation



Medical nutrition interventio ns

◼ Medical nutrition interventions providing adequate

protein, the amino acid leucine, vitamin D and PUFA

may convey added benefits in the management of

sarcopenia and functional decline



Medical nutrition interventions

◼ Vitamin E (400 IU daily for 12 weeks) has been found to reduce

lipid peroxidation in COPD

◼ Supplementation with vitamin A resulted in improvements in

forced expiratory volume in 1 second

◼ Vitamin D it has been found to reduce COPD exacerbation rates .



Medical nutrition interventio ns

◼ Leucine has been found to have three-times the potency of other

essential amino acids in stimulating anabolic signalling in skeletal

muscle

◼ The active leucine metabolite, beta-hydroxy-beta-methyl butyrate

(HMB), has been found to prevent FFM loss during bedrest and in

a cohort of older hospitalised patients HMB was found to result in

better odds of malnutrition treatment



Rout of medical nutrition therapy





Oral Nutrition Support

ONS increase total nutrient intakes (energy, protein and micronutrients) without

affecting dietary intake

• Higher energy ONS (≥2 kcal/ml) or low volume, high energy ONS (125 ml)

may aid compliance and be easier to manage for individuals with early satiety

and/or breathlessness

• Increased requirements for protein and other nutrients in COPD may be

managed with a high protein, high energy, low volume ONS



Oral Nutrition Support

• Low volume, energy dense ONS to be taken in small, frequent

doses e.g. between meals (frequent small amounts of ONS are

preferred to avoid postprandial dyspnoea and satiety as well as to

improve compliance

• Clinical benefits of ONS are often seen with 300-900 kcal/day

(average 2 bottles), typically within 2-3 months of supplementation
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