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What are the causes of malnutrition and cahexcia in 
cancer patients?

Reduced intake

Catabolic state & anabolic resistance
«Cancer proinflammatory state accelerates muscle catabolism 
and reduces muscle protein synthesis, leading to muscle loss»

Orsso, C. E. et al. Effects of high-protein supplementation during cancer therapy: a systematic review and 
meta-analysis. Am. J. Clin. Nutr. 120, 1311–1324 (2024). 



Agenda 

1. Stress catabolism in disease

2. Cancer & protein delivery– What do the guidelines say?

3. Evidence for anabolic resistance in cancer

4. Evidence for increased protein delivery in cancer
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 Basal metabolic rate can potentially increase

 A multiorgan insulin resistance occurs that most 
likely reduces the ability to metabolize administered nutrition

 Energy storages are emptied

 Muscle tissue is broken down

 There is an availability and a synthesis of 
glucose. 

Adipose tissue

Lipolysis

Glucose uptake
Insulin 

resistance

Skeletal muscle

Protein breakdown

Glucose uptake

FA metabolism

Glucose oxidation

Insulin 
resistance

Liver

Gluconeogenesis

Glycogenolysis

Protein breakdown

Glycogen

Lipids

FFA

GLUCOSE

Blood stream

Glycerol

Amino Acids

Insulin 
resistance

METABOLIC CONSEQUENCES:
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 There really is no lack of available circulating energy

 There is a reduced ability for metabolizing both endogenous available 
substrates and exogenous supply of nutrition

 There is (most likely?) an increased loss of protein and clinically 
negative nitrogen balance, but it is not clear if medical nutrition can 
counteract this process. 

 If we consider this response something treatable, we should focus 
on the catabolic response, not necessarily the lack of substrates

 During illness, unmetabolized or unphysiological exogenous 
nutrition could potentially act as a toxic / damaging agent, rather 
than an energy source.
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How will different 
delivery and type of 
protein affect this 

balance?



Agenda 

1. Stress catabolism in disease

2. Cancer & protein delivery– What do the guidelines say?

3. Evidence for anabolic resistance in cancer

4. Evidence for increased protein delivery in cancer



Cancer & protein delivery– What do the guidelines say?

Reaching recommended protein targets

High quality protein source

Essential amino acids

BCCA (leucine, 
isoleucine) HMB

Evidence
Guidelines & Clinic
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Cancer and nutrition 
– Outcome vs intervention. 

Diagnosis of
malnutrition Outcome
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What is the evidence of anabolic resistance in cancer? 

“Cancer patients have a normal anabolic potential”
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• Smaller clinical isotope studies do not show a clear change in 
protein turnover, however increased muscle protein 
breakdown has been suggested more clearly with high 
oncologic burden.
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What is the evidence of anabolic resistance in cancer? 

• Smaller clinical isotope studies do not show a clear change in 
protein turnover, however increased muscle protein 
breakdown has been suggested more clearly with high 
oncologic burden.

• For patients recieving surgery and/or more critically ill 
patients, this could be different.
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• Some clinical studies, including RCTs may indicate that 
increased protein delivery in cancer patients improves 
outcome, however it remains uncertain.

• No clear study have showed that increased protein delivery 
improves outcome for cancer patients

• Based on what we know from other patients' groups, this can 
be supported in cancer patients as well, especially in older 
adults, a higher protein delivery is beneficial

“Older person protein intake should be at least 1 g/kg/day”

N.E.P. Deutz et al. / Clinical Nutrition 33 (2014) 929e936



What is the evidence of increasing protein in cancer patients? 

• Some clinical studies, including RCTs may indicate that 
increased protein delivery in cancer patients improves 
outcome, however it remains uncertain.

• No clear study have showed that increased protein delivery 
improves outcome for cancer patients

• Based on what we know from other patients' groups, this can 
be supported in cancer patients as well, especially in older 
adults, a higher protein delivery is beneficial

• Clinical metabolic studies indicate that high protein could 
improve protein turnover in cancer patients. 



• Although cancer patients' malnutrition and cachexia is partly due to their catabolic state, they do not 
seem to exhibit an anabolic resistance, at least to an exctent preventing them from benefit from 
medical nutrition.

• Isotope studies shows a more favorable metabolism administering high protein formulas, suggesting 
this to be safe and beneficial

• Improved calory intake and protein delivery improves outcome from cancer patients. 

• Current recommendation suggests 1-1.5 g/kg/day. This is mostly based on clinical consensus with 
little evidence, but higher protein intake is most likely beneficial for cancer patients. 

• Studies show that cancer patients receive protein considerably lower that the recommended target
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