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Fearon et al. Lancet Oncol 2011 

Cancer cachexia 



Cancer cachexia 

 Involuntary weight loss > 5% over 6 months or 
 BMI < 20 and weight loss > 2% or 
 “Sarcopenia” defined by: 
 appendicular skeletal muscle mass (M < 7.26 kg/m2, F < 5.45)  
 or mid-arm muscle circumference (M < 32 cm, F < 18)  
 or CT-scan lumbar muscle surface (M < 55 cm2/m2, F < 39)  
 or BIA FFM (H < 14.6 kg/m2, F < 11.4)  
 and weight loss > 2% 

Fearon et al. Lancet Oncol 2011 
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CT scan imaging for body composition 



Patient A Patient B 

Tissue surface measurement in two patients with renal carcinoma with same BMI and BSA 

BMI BSA SM VAT SAT Mean density 

Patient A 25.5 1.8 131.0 208.4 224.9 36.0 

Patient B 25.9 1.9 189.9 75.9 80.6 47.1 

BSA: body surface area (m2); SM: skeletal muscle area (cm2); VAT: visceral adipose tissue area 
(cm2); SAT: subcutaneous adipose tissue area (cm2);  

Sami Antoun, Institut Gustave Roussy 

CT scan imaging for body composition 





Pancreas 
Tan, Fearon 
Clin Cancer Res 2009 

BMI 
(kg/m2) 

Total Sarc* 

BMI <18.5 11 
(10%) 

11 
(100%) 

18.5< BMI 
<24.9 

56 
(50%) 

33 
(59%) 

BMI>25 44 
(40%) 

18 
(41%) 

* Sarcopenia n (% of total) 

Colon and rectum 
Lieffers, Baracos 
Br J Surg 2012 

BMI 
(kg/m2) 

Total Sarc* 

BMI <18.5 1 
(0.5%) 

1 
(100%) 

18.5< BMI 
<24.9 

47 
(24%) 

28 
(60%) 

BMI>25 151 
(76%) 

47 
(31%) 

* Sarcopenia n (% of total) 

Kidney 
Antoun, Baracos 
J Clin Oncol 2010 

BMI 
(kg/m2) 

Total Sarc* 

BMI <18.5 4  
(5%) 

4 
(100%) 

18.5< BMI 
<24.9 

35 
(44%) 

26 
(74%) 

BMI>25 41 
(51%) 

12 
(29%) 

* Sarcopenia n (% of total) 

Prevalence of muscle wasting in cancer 



Cachexia accounts for 20% of deaths 

von Haehling and Anker. J Cachexia Sarcopenia Muscle 2014 



Prado et al. Lancet Oncol 2008 



Kaplan-Meier  
survival based on BMI 

Kaplan-Meier  
survival based on FMI & FFMI 

HR=5.2; 95%CI=2.6-10.4 

Gonzalez et al. Am J Clin Nutr 2014 

Sarcopenic obesity and survival 



Sarcopenic 
n = 14 

Non-sarcopenic 
n = 41 

p-value 

Anthropometry 

Weight (kg) 65.6 (11.4) 71.4 (16.7) 0.23 

BMI  (kg/m2) 24.6 (4.0) 27.8 (5.7) 0.06 

BSA (m2) 1.7 (0.2) 1.8 (0.2) 0.42 

 

Lumbar skeletal muscle index 
(cm2/m2) 

 
35.0 (3.3) 

 
47.4 (5.0) 

 
<0.0001 

Whole body lean mass (kg) 34.0 (3.3) 42.5 (5.0) <0.0001 

Treatment 

mg  capecitabine / kg  FFM 104.2 (16.1) 86.9 (13.7) <0.0001 

Toxicity 

  Present 7 (50.0%) 8 (20%) 0.03 

  Absent  7 (50.0%) 33 (80%) 

Prado et al. Clin Cancer Research 2009 

Sarcopenia as a determinant of chemotherapy toxicity and time 
to tumour progression in metastatic breast cancer patients 
receiving capecitabine  



Oken et al. Am J Clin Oncol 1982 



Argilès et al. Nat Rev Cancer 2014 



Cachexia mediators 

Mueller et al. BMC Cancer 2016 



Ferrioli et al. J Pain Symptom Manage 2012 

Spontaneous physical activity in cancer 
patients 



Dy and Adjei. CA Cancer J Clin 2013 

Impact of targeted therapies 



Antoun et al. J Clin Oncol 2011 

Impact of targeted therapies 



Promoting anabolism in cachexia 

Anorexia + Metabolic disorders = Cachexia 

Increase food intake 
 
High protein high energy oral nutritional supplements 
Orexigenic drugs 

Modulation of metabolism 
 
Anti-inflammatory drugs 
Omega-3 fatty acids 
Physical activity 
Hormonal treatment 

Combined 
treatment 

+ 

= 

Fearon. Clin Nutr 2012 



Protein metabolism in 8 cachectic 
pancreatic cancer patients 

van Dijk et al. J Cachexia Sarcopenia Muscle 2015 



Omega-3 PUFA in cancer 
 200 patients with advanced pancreatic cancer, 

losing 3.3 kg/month 
 Supplement bringing in 480 mL 620 kcal and 32 

g proteins 
 2.2 g EPA + vitamins A, C, E and Se 
 Controls 

 Follow-up at 4 and 8 weeks 
 Actual intake: 1.5 g EPA per day 

Fearon et al. Gut 2003 



** P<0.001 vs D0 

Fearon et al. Gut 2003 

Evolution of weight and FFM 



However… 

Fearon et al. Gut 2003 



Omega-3 PUFA in lung cancer 

27 

Controls n-3 p 
LBM (BIA) kg 
            T0 
            T2 

 
43.9±14 
42.0±13 

 
36.2±10 
37.8±9 

 
0.01 

Protein intake g/d 
             T0 
             T2 

 
69.5±32 
57.5±29 

 
62.2±31 
62.3±48 

 
<0.001 

Appetite loss /100 
            T0 
            T2 

 
36.8±34 
28.2±30 

 
41.5±34 
34.9±31 

 
0.05 

Sanchez-Lara et al. Clin Nutr 2014 

92 patients with stage III-IV NSCLC 
(60 years-old, weight loss 8%)  

Standard ONS vs n-3 (0.5 mg/mL) 
and antioxidant-enriched ONS 



van der Meij et al. Eur J Clin Nutr 2012 

Omega-3 PUFA in lung cancer 



Anamorelin 

29 

16 patients with locally advanced or metastatic cancer (62 years-old, 6/16 with weight loss> 15%) 
Cross-over trial between anamorelin 50 mg/d for 3 days and placebo. 

Garcia et al. Support Care Cancer 2012 



Anamorelin 

 181 patients with 
NSCLC and cachexia 
(weight loss ≥ 5% over 6 
months) 

 Placebo, 50 mg or 100 
mg anamorelin PO 
 

 Weight and KPS gains 
higher in the 100 mg 
group 

 No effect on muscle 
strength 30 Takayama et al. Support Care Cancer 2016 



Anamorelin 

31 Takayama et al. Support Care Cancer 2016 

IGF-1 

TTR 

IGFBP-3 



Enobosarm 

32 

159 precachectic SCLC patients (66-years old) 
Placebo vs. Enobosarm 1 mg vs. Enobosarm 3 mg for 113 days 

Improved quality of life 
No effect on tumour progression 

Dobs et al. Lancet Oncol 2013 



Combined treatment 

33 

332 cancer patients (WL > 5%) – assessment after 4 months of treatment with: 
Arm 1: megestrol 320 mg/d; Arm 2: ONS n-3 2-3/d; Arm 3: L-carnitin 4g/d; 4: thalidomide 200 mg/d; 
Arm 5: 1+2+3+4 

No difference in quality of life (QLQ-C30 and EQ-5D) 
Improvement of appetite, physical activity and ECOG scores 

Mantovani et al. Oncologist 2010 



Promising pharmacological agents 

Petruzzelli and Wagner. Genes Dev 2016 



Cochrane review of exercise in cachexia 

Grande et al. Cochrane Database of Systematic Reviews 2014 



Effects of supervised physical activity 
on cancer-related fatigue 

 Mostly survivors 
 No cachexia assessment 
 Increased lean body mass 
 Effective on: immune 

function, insomnia, anxiety, 
depression, pain, cognitive 
impairment, reduced 
quality of life 

Meneses-Echávez et al. J Physiother 2015 



12-week exercise in prostate cancer 
patients 

Gaskin et al. J Cancer Surviv 2016 



8-week exercise in advanced cancer 
patients 
 23 patients with a life expectancy ≤ 2 years 
 Randomised to exercise or usual follow-up 
 Lost to follow-up in 36% and 23% of the intervention and 

control groups 
 No effects on fatigue 
 Improvement of shuttle walk test and handgrip strength 

in the exercise group 
 

Oldervoll et al. Oncologist 2011 



Fearon. Eur J Cancer 2008 



Summary 
 Cachexia: not only muscle, but muscle wasting linked to 

complications 
 Complex pathophysiology 
 Cachexia therapy should be integrated in overall oncology 

management 
 Nutrition, exercise and drugs 
 Professionals need adequate knowledge on nutrition and 

exercise 
 Goals should be realistic 
 Multimodal care pathways are self-evident but still to be 

evidence-based 
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