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The	obesity	epidemic	in	India	



The	obesity	epidemic	in	Australia	

Currently:		
•  30%	obesity	
•  15%	older	than	65	y	
	
Within	a	few	decades:		
•  40%	obesity	
•  25%	older	than	65	y	
	
à	More	cancer	paDents	with	obesity	and	sarcopenia	



The	obesity	epidemic	in	cancer	
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Engelen	et	al.	Curr	Opin	Clin	Nutr	Metab	Care.	2015;	PMID:	26560520.	



BODY COMPOSITION - INSIGHTS 



Anatomic	body	composiDon	model	

•  Subcutaneous	
•  Interorgan	

•  Skeletal	muscle	
•  Organs	
•  Bone	
•  Blood	/	others	



CorrelaDon	BMI	and	FFMi	

Correlation between BMI and FFMI in 186,975 healthy white 
individuals.  
R = 0.62, P <0.001. 

Franssen	et	al.	J	Am	Med	Dir	Assoc.	2014;15(6):448	e1-6	



n=8160	
	
Survival	grading	-	independent	of	cancer,	stage,	age,	performance	status	

Weight	loss	and	BMI	–	grading	system	

MarDn,	J	Clin	Onc	2015	
 



Body	composiDon	analyses	by	CT-scans	

Red:	muscle	
Blue:	subcutanous	fat	
Yellow:	visceral	adipose	fat	

IniDal	CT-scan	

Chung,	University	of	Alberta 



Muscle	fat	infiltraDon	



Sarcopenia	and	toxicity	

•  Breast	cancer,	n=55	
•  Sarcopenia:	n=14	
(25.5%)	

•  Sarcopenic	paDents:	
more	dose	limiDng	
toxicity	

Prado,	Clin	Cancer	Res	2009	
 



Associated	with…	
•  FaDgue	and	apathy	 	 	 	 			
•  Hospital	length	of	stay	↑		
•  Increased	suscepDbility	to	infecDon	
•  PostoperaDve	complicaDons	and	mortality	↑	
•  Delay	in	return	to	work	 		
•  Poor	quality	of	life		
•  Response	to	chemo/radiotherapy	↓	
•  Treatment	toxicity	↑	
	
	

Komurcu,	SO,	2000,	Rosenbaum,	JPEN,	2000,		
Curt,	Oncol,	2000;	Grossmann,	Surg,	2002;		

Spelten,	EJC,	2003,	Argiles,	Eur	J	Oncol	Nurs,	2005,	Gordon,	
QJM,	2005,	Prado,	Appl	Physiol	Nutr	Metab,	2014,		

Barret,	Nutr	Cancer,	2014	

Weight	loss	/	muscle	wasDng	in	cancer:	



Studies	in	different	types	of	cancer:	
•  Increased	protein	turnover	
•  Increased	muscle	protein	breakdown	(and	synthesis)	
•  Changes	in	amino	acid	metabolism	(e.g.	arginine,	citrulline,	
tryptophane)	

Protein	metabolism	in	cancer	



CharacterisDc	changes	in	plasma	
amino	acids	

Miyagi	et	al.	PLoS	One.	2011;6(9):e24143.	Fukutake	et	al.	PLoS	ONE.	2015;10(7):e0132223 
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Argiles,	Nat	Rev	Cancer	2014	
 





Net	protein	balance	

Breakdown	Synthesis	



Reverse	muscle	mass	loss	in	cancer	

Fearon et al., Lancet Oncol 2011: 489-495 



Muscle	and	fat	loss	in	cancer	

Prado,	AJCN	2013	

n=368	lung,	colorectal,	pancreaDc	and	cholangiocarcinoma	



PancreaDc	cancer	(n=24)	

Moses	B	J	Ca	2004	

Physical	acDvity	level	



Can	cancer	paDents	have	an	anabolic	
response	to	food?	



Primed	and	constant	con.nuous	stable	isotope	infusion:	2H5-Phe,	13C915N-Tyr,	D5-Trp	

Stable	isotope	pulse:		
2H3-Leu,	[2H3]-3-MetHis,	2H2-Gly,	2-D-OHPro,		
1-13C-KIC,	15N2-ARG,	2H2-CIT,	13C-Urea,	
	1,2-13C2	Taurine	

	

X	

X
X

DXA	(wb,	hip	and	spine)	&	BIA	

X	

X	

Blood	sampling	

Intake	of	complete	high	protein	
meal	and	13C-Phe,	13C3-Tripalmi.n,	
2H2-Palmi.c	acid,	15N-Spirulina	

Respiratory	and	handgrip	
muscle	func.on	

Ques.onnaires	(wellbeing,	diet,		
and	cogni.on)	

Kin	Com	one	leg	exercise	 X	

T=-1h	 T=0h	 T=2h	T=1h	 T=3h	 T=4h	 T=5h	 T=6h	 T=7h	
T=7.5h	



Myofibrillar	protein	breakdown	–	fasted	

van	der	Meij,	unpublished	data	



MEAL:	
BOOST	High	Protein	drink	(237	mL)	
15g	protein,	6g	fat,	33	g	carbohydrates		

van	der	Meij,	unpublished	data	



High-protein	supplement	à	anabolism	

•  n=8	pancreaDc	cancer	and	n=7	healthy	controls	
•  Similar	response	to	oral	nutriDonal	supplement	

MEAL:	
FORTISIP	High	Protein	drink	(200	mL)	
12g	protein,	6g	fat,	37	g	carbohydrates		



EssenDal	amino	acid	intake	à	anabolism	

Engelen,	Ann	Oncol	2015	

EAA	intake	(umol/kg	FFM)	
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14	g	EAA/leucine	mixture	



Conclusion:	
Not	enough	solid	evidence	for	protein	supplements	in	cancer	
	
•  HMB,	arginine	and	glutamine:		

–  Increase	in	lean	body	mass	aner	4	weeks	in	advanced	solid	tumour	
paDents	

–  No	benefits	in	lung	cancer	aner	8	weeks	
•  L-carniDne	in	pancreaDc	caner:	increase	of	BMI	and	survival	
	
à	



Summary	
•  Body	composiDon	in	cancer	is	relevant:		

–  Obesity	and	aging	epidemic	
–  High	body	fat	and	low	muscle	mass:	associated	with	toxicity,	
muscle	weakness,	quality	of	life	and	mortality	

•  Cancer	paDents	have	a	higher	protein	turnover	
–  Higher	muscle	protein	breakdown	
–  Low	physical	acDvity	level	
–  Similar	anabolic	potenDal	as	healthy	subjects	
–  Protein	supplementaDon	works	(short-term)	
	

•  How	can	we	improve	our	daily	care?		



ImplicaDons	for	clinical	pracDce	
ESPEN	guidelines	on	NutriDon	in	Cancer	PaDents:		
•  Aim:	1.2	–	1.5	g	protein/kg	body	weight		
•  Higher	quality	protein	is	recommended	
•  Support	physical	acDvity	throughout	cancer	treatment		
	
•  Future	research:		

–  Effects	of	LONG-TERM	protein	supplementaDon	(>1.2	g/kg)	
–  Effects	on	muscle	mass,	muscle	funcDon,	quality	of	life	
–  AddiDonal	effect	of	physical	acDvity	or	pharmaceuDcs	
(mulDmodal	intervenDons)	

	

Arends,	Clin	Nutr	2017	
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