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Cancer and Skeletal Muscle
• Cancer-associated cachexia -loss of body weight with specific losses of skeletal 

muscle as well as adipose tissue. 
• Driven by a reduced food intake and metabolic changes, including elevated 

energy expenditure, excess catabolism and inflammation.
• Not salvaged by nutritional intervention.
• Cachexia responsible for 20-30% of all cancer deaths alone.
• Loss of Muscle Mass and Strength= Reduced Independence, ADL performance, 

Chemotoxicity and Mortality.

Fearon et al.,2011 Lancet Martin et al., 2015



Cancer and Skeletal Muscle

Fairman et al., 2022
Baracos et al., 2016 

Challenges of Cachexia
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Sarcopenia and Cachexia Rates in Different Cancers

Ryan et al., 2016 Proc Nutr Soc
Kottorou et al., 2021 Translational Oncology



Leal et al., 2020



Control of Muscle Mass
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Both cancer and its treatments are detrimental to muscle

Fairman et al., 2022 JCSM



Sarcopenia in Cancer Patients





The case for exercise in cachexia

Murphy et al., 2022 J Physiol



The case for resistance exercise during treatment
• Chemotherapy results in greater loss of muscle mass from lower limb 

than upper (25% vs 16%- Klassen et al. 2017)
• ~2x greater loss of muscle mass in cytotoxic chemotherapy c.f. to 

molecular therapy (Kakinuma et al., 2018)
• Pharmacological intervention can improve muscle mass but DOES 

NOT improve physical function (Advani et al., 2018)
• Cachectic patients still gain muscle strength with PRE (Grote et al., 

2013- Head and Neck)
• Improvements in Physical Function (Kamel et al., 2020- Pancreatic)



Exercise Training alongside Chemotherapy preserves muscle mass, 
capillarization and aerobic capacity of muscle 

Muscle Size Adaptability Mitochondria Activity



Resistance Training and Cancer Survivors



Effects of Exercise on Cancer Related Fatigue

Mustian et al., 2017

WES=Weight Effect Size



Holistic Benefits of PA in cancer patients

• Increase in muscle mass and strength- lower chemotoxicity
• Increase in physical function and ease of ADL’s
• Increased length of survival
• Improved QoL even in palliative Care
• Psychological benefits- lower Depression/Anxiety
• Lower Cancer related Fatigue
• Lower BMI
• Lower number of metastases
• Improved aerobic capacity and cardiorespiratory fitness
• No evidence of increased risk of Lymphoedema with RT.



Barriers to Exercise in Cancer patients
• Physical barriers include Cancer Related Fatigue, painful muscle and 

joints, balance issues, Lymphoedema and Shortness of breath. 
• Treatment effects on Heart, Lungs, Bone and Peripheral Neuropathy.
• Psychosocial barriers include Low Self Esteem, Confidence, Body 

image concerns and fear of recurrence. 
• Nutritional/Energy Balance
• Safety
• Knowledge and Experience in prescribing exercise from HCP 
• Patient preference.



Future Directions/Challenges
• Combination of Resistance Exercise and Pharmacological Interventions.
• Optimisation of Resistance Training Stimulus including patient 

preference.
• Role of multimorbidities and Medication.
• Lab measures of Muscle Mass, Strength and Function.
• Timing of interventions
• Control groups
• Nutritional Supplementation
• Identification of patient groups
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