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Cancer cachexia is a devastating, 

multifactorial and often irreversible 

syndrome that affects around 50–80% of 

cancer patients, depending on the tumour 

type, and that leads to substantial weight 

loss, primarily from loss of skeletal muscle 

and body fat. 
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Neurosurgeon suffering from metastatic lung cancer (stage IV) 



cachexia is indirectly responsible 

 for the death of at least 20% 

 of all cancer patients 
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Tumor-Related  

Weight Loss: Outcomes 

•  Quality of Life 

•  Functional Status 

•  Response to Therapy 

•  Body Image 

 

•  Hospital Length of Stay 

•  Unscheduled Hospitalization 

•  Complications/Infections 
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Cancer and nutrition 

 Mortality  Morbidity  

 Quality of life  Sanitary costs 
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PubMed Analysis: 

Cachexia [title] vs Obesity [title] 

8743   vs   286327 

= 

1 : 33 

November 28, 2016, 8 am Post-MASCC, Brussels, 2018 



5-year-mortality in Patients aged 50 

cachexia (+ CHF/cancer)  vs  with obesity (no CHF/cancer) 

80%   vs   4% 

  = 

 20 : 1 

BMI 18     BMI 30 
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You cannot treat a disease 

that you cannot define 
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Multiorgan syndrome 

systemic disorder 
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Cachexia is a multifactorial syndrome involving 

changes in several metabolic pathways, in many tissues 

and organs: 

 

• Energy balance disorder 

• Tumour-driven inflammation 

• Muscle wasting and atrophy 

• Adipose tisue wasting  

• Multi-organ syndrome 
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Cachexia: a problem 

of energy balance 

ANOREXIA 

REDUCED FOOD 

INTAKE 

METABOLIC 

CHANGES 

INCREASED ENERGY 

EXPENDITURE 
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OBESITY CACHEXIA 

ENERGY 
INTAKE 

ENERGY 
EXPENDITURE 
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ENERGETIC 
INEFFICIENCY 

CACHEXIA 

INCREASED 

THERMOGENIC 

ACTIVITY    

FUTILE CYCLE 

ACTIVITY 

DECREASED  

ATP STNTHESIS 
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FUTILE CYCLE 

ACTIVITY 

Post-MASCC, Brussels, 2018 



Post-MASCC, Brussels, 2018 
Argilés et al. , Nature Rev. Cancer 14: 754-762 (2014)  



CORI CYCLE aprox. 300 kcal/day 
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DECREASED  

ATP STNTHESIS 

Uncoupling Mitochondrial  

dysfunction 
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• Altered changes in 

mitochondrial 

morphology  

 

• Decreased oxidative 

capacity 

 

• Disrupted protein 

synthesis 

 

• Changes in 

membrane fluidity 

 

• Oxidatively modified 

mitochondrial 

proteins    

CONTROL 

TUMOR 
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Tumour-driven inflammation 

Post-MASCC, Brussels, 2018 



0

10

20

30

40

50

60

controls ECOG	0 ECOG	1 ECOG	2 ECOG	3

leptin

TNF	alpha

IL-6

Lowest ECOG PS (2 and 3) are associated with highest levels of proinflammatory 

cytokines (especially IL-6) 

Serum levels of  leptin and proinflammatory cytokines in  

a population of cancer patients according to performance status 
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IL-6 and Survival 

Advanced cancer patients  

 

 
 < 9.06 pg/ml 

 > 9.06 pg/ml 

 < 8.71. pg/ml 

 > 8.71. pg/ml 

IL-6 

TNF-a 
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Tocilizumab, a proposed therapy for the cachexia of IL6-expressing lung cancer 

Lewis lung carcinoma-bearing mice 
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Ando et al. (2014) PLOS One  9(7):e102436 



 

 

 

Score 2 : patients with elevated C-reactive protein serum levels (>10 mg/L) and hypoalbuminemia (<35 g/L) 

Score 1: patients with either elevated C-reactive protein serum levels (>10 mg/L) or hypoalbuminemia (<35 g/L)) 

Score 0: patients with normal C-reactive protein serum levels and normal albuminemia  

 

Inflammation and survival in cancer 

 
Glasgow Pronostic Score: a predictor of survival independent of tumour stage, performance status or treatment 
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Muscle wasting and atrophy 
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SKELETAL MUSCLE 

WASTING 
DECREASED 

AA UPTAKE 
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DYSFUNCTION/ 

SR STRESS 
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Adipose tissue wasting 
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Adipose tissue wasting 

1. Increased rate of lipolysis  

 

TAG 

Fatty acids 

Glucose 

Glucose 

Glycerol 

VLDL LDL 

LPL 

Glycerol 

LIPOGENESIS 

FA-albumin 

LIPOLYSIS 

LIPID 

DEPOSITION 

2. Decreased LPL activity  

 

3. Reduced de novo    

    lipogenesis 
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Cross-talk between adipose tissue and muscle 

Adipose tissue 

Skeletal muscle 

TNF  

IL6 

Leptin 

ADIPONECTIN 

FFA 

IL15 

TNF 

IL6 

ADIPOKINES 

MYOKINES 
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(a) Upper row: Whole body FDG-.PET acquired 60 min after intravenous 

injection of FDG demonstrating intense and extensive FDG uptake in the 

brown adipose tissue in the supraclavicular and paravertebral regions 

bilaterally in addition to uptake in the neoplasm. (b) Lower row: Repeat 

FDG-PET following propranolol intervention on a different day 

demonstrates there was no FDG uptake in the BAT, though the uptake in 

the neoplasm persists   

PET Imaging  
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Basu (2015)  Indian J.Cancer 52: 223-224 



Mechanisms and consequences of WAT browning in cancer cachexia  

Post-MASCC, Brussels, 2018 
Petruzzelli & Erwin F. Wagner (2016) Genes Dev. 30:489-501 
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Multiorgan syndrome 
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Cross-talk between muscle and other tissues 

MYOKINES 
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Benatti et Pedersen (2015)  Nat. Rev. Rheumatol. 11, 86-97  
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Treating cachexia: elements  

to be taken into consideration 
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Drugs in cachexia clinical trials:endpoints 

Stimulate food intake 

Enhance absorption/Gastric emptying 

Preserve LBM  

Enhance QoL 

Control cancer 

Promote health 
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Moderate  

weight loss 

anorexia 

Mild  

weight loss 

anorexia 

Severe  

weight loss 

anorexia 

Normal 

Death 

Reduced activity 

Muscle wasting obvious 

Metabolic changes 

Reduced survival 
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Cachexia diagnosis & staging 

 

 

Multidisciplinary team 

 

 

Multimodal treatment (anabolic + anticatabolic) 

 
Nutritional counseling 

Nutritional supplements 

Drugs 

Exercise program 
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PATIENT 

Oncologist Specialist Surgeon Radiologist 

Psicologist Nutritionist/Dietitian Dentist 

Nurses Caregivers 

The Inverted Pyramid of Cancer Management 
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Best supportive  
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Anti-tumour  

treatment 

Multidisciplinary  

team 

Early  

intervention 

Diagnostic  

awareness 

Efficacy of Multimodal Therapy 

for Cancer Cachexia 

% 

Improved management of cancer cachexia certainly requires  

a multimodal approach by a multi-disciplinary team  

and is best commenced earlier rather than later  
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To take home: 
 

Cancer cachexia is an energy balance 

and  multi-organ syndrome 

 

Systemic inflammation, particularly cytokines,  drives  

many of the metabolic  

changes associated with muscle wasting. 

Special attention should be given to both muscle and 

 adipose-released cytokines and the intercommunication 

 between the two tissues 

 

The role of adipose tissues –both white and brown–  

deserves further research  

and may lead to new therapeutic strategies 
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