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SummarySummarySummary

1.1. WhatWhat changeschanges inin cancercancer patientpatient’s ’s 
metabolismmetabolism??

2.2. AntineoplasticAntineoplastic treatmentstreatments
3.3. ConsequencesConsequences ofof therapytherapy
4.4. SolutionsSolutions......



Cachexia (Kakos + Hexis)CachexiaCachexia ((KakosKakos + + HexisHexis))

ProgressiveProgressive & & InvoluntaryInvoluntary WeightWeight LossLoss

WastingWasting
Muscle mass atrophyMuscle mass atrophy

AnergyAnergy
AnaemiaAnaemia
HypoalbuminaemiaHypoalbuminaemia
AnorexiaAnorexia
WeaknessWeakness

Ottery,  1997Ottery,  1997
Ottery, 1995Ottery, 1995



Cancer CachexiaCancerCancer CachexiaCachexia

ResultsResults fromfrom complexcomplex & & multifactorialmultifactorial
causes:causes:

SubSub--optimaloptimal foodfood intakeintake
MalabsorptionMalabsorption
MetabolicMetabolic ChangesChanges

MakesMakes thethe CancerCancer PatientPatient DifferentDifferent



Sub-optimal Food IntakeSubSub--optimaloptimal FoodFood IntakeIntake

AnorexiaAnorexia
TasteTaste problemsproblems

SerotonineSerotonine (?)(?)

LeptineLeptine (?)(?)

SatietySatiety
MucosalMucosal atrophyatrophy
ReducedReduced GI GI 
MotilityMotility

Abdominal Abdominal 
distensiondistension



Metabolic ChangesMetabolic ChangesMetabolic Changes

Immune Immune 
responseresponse

Cytokines

Local Sy
st
em
ic

TUMOURTUMOUR

HOSTHOST



CANCER CELLCANCER CELL

MacrophageMacrophage

TNFTNFαα TNFTNFαα TNFTNFαα TNFTNFαα

INF INF γγ ILIL--1          IL1          IL--6          IL6          IL--1          1          

ILIL--11

BombesineBombesine
SerotonineSerotonine

AdipocyteAdipocyte Fibroblast   Fibroblast   HepatocyteHepatocyte MuscleMuscle

TT--cellcell
INF INF γγ

Metabolic ChangesMetabolic Changes

AnorexiaAnorexia

CachexiaCachexia

DeathDeath

INF INF γγ



Cachexia – metabolic causesCachexia Cachexia –– metabolic causesmetabolic causes

CytokinesCytokines
TNFTNFαα
ILIL--11
ILIL--66
IFIFγγ

StateState ofof ChronicChronic InflamationInflamation

AbnormalitiesAbnormalities inin CH, CH, proteinprotein
& & lipidlipid metabolismmetabolism

++ CirculatingCirculating FactorsFactors
LMF LMF ((lipidlipid mobilizingmobilizing factor)factor)

PMF PMF ((proteinprotein mobilizingmobilizing factor)factor)



GlucoseGlucoseGlucose

TumourTumour

Lactate

Glucose

GlucoseGlucose

Gluconeogenesis

LiverLiver
CirculationCirculation

•• Glucose Glucose 
intoleranceintolerance

•• InsulinInsulin
resistanceresistance

•• GlycemiaGlycemia
InsulinemiaInsulinemia
(normal)(normal)

Cori
Cycle



ProteinProteinProtein

Protein Protein 
TurnoverTurnover

++ Muscle Protein ++ Muscle Protein 
CatabolismCatabolism

---- Muscle protein Muscle protein 
synthesissynthesis

NegativeNegative
Nitrogen BalanceNitrogen Balance

No reduction in UN excretionNo reduction in UN excretion
32 a 35%32 a 35%

++ Liver Protein++ Liver Protein
SynthesisSynthesis



LipidsLipidsLipids

LipolysisLipolysis
FA synthesisFA synthesis

LPLLPL
LipogenesisLipogenesis

IL1IL1
INF INF γγ

++ Plasma lipids++ Plasma lipids

CarnitineCarnitine
?

Lipid oxidation nonLipid oxidation non--
inhibited by glucoseinhibited by glucose



Metabolic Profile Cancer PatientMetabolicMetabolic ProfileProfile CancerCancer PatientPatient

((--) Energy balance) Energy balance
Anorexia and/or Anorexia and/or hypophagiahypophagia

HypermetabolismHypermetabolism
(+) (+) CoriCori cyclecycle
CH intermediates CH intermediates lipogeneticlipogenetic pathwayspathways
(+) Protein turnover(+) Protein turnover
(+) Plasma lipids(+) Plasma lipids

Cancer CachexiaCancer CachexiaCancer Cachexia



Cachexia - consequencesCachexia Cachexia -- consequencesconsequences

ClinicalClinical
Prognosis Prognosis 

MorbidityMorbidity

MortalityMortality

EconomicalEconomical
Hospital stayHospital stay

CostsCosts
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Oncology TreatmentsOncology TreatmentsOncology Treatments

SurgicalSurgical

MedicalMedical
ChemotherapyChemotherapy
RadiotherapyRadiotherapy
Bone Marrow Transplant (BMT)Bone Marrow Transplant (BMT)
Palliative CarePalliative Care



Surgical OncologySurgical OncologySurgical Oncology
SITESITE NUTRITIONAL CONSEQUENCESNUTRITIONAL CONSEQUENCES
Tongue or pharynxTongue or pharynx DysphagiaDysphagia –– liquid oral or liquid oral or enteralenteral
OesophagusOesophagus VagotomyVagotomy –– Gastric stasis, Gastric stasis, fat fat malabsorptionmalabsorption
StomachStomach Dumping (?), Dumping (?), anaemiaanaemia, , fat fat malabsorptionmalabsorption,,
DuodenumDuodenum BiliaryBiliary--pancreatic pancreatic insuficiencyinsuficiency
Jejunum Jejunum ((≤≤120 cm)120 cm) ((--) absorption) absorption Glucose, fats, protein, folic Glucose, fats, protein, folic acid,Vitacid,Vit B12...B12...

Ileum Ileum (60 (60 cm)cm)//ileoileo--
cecalcecal valvevalve

MalabsorptionMalabsorption VitVit B12, bile salts and fatsB12, bile salts and fats

Small bowel Small bowel (75%)(75%) MalabsorptionMalabsorption VitB12, VitB12, biliarybiliary salts and fatssalts and fats
Jejunum & ileumJejunum & ileum Complete Complete malabsorptionmalabsorption
Colon Colon (subtotal/total)(subtotal/total) Water and electrolytes lossWater and electrolytes loss
PancreasPancreas MalabsorptionMalabsorption and Diabetesand Diabetes
LiverLiver Transient Transient hypoalbuminaemiahypoalbuminaemia



Medical Oncology - ChemotherapyMedical Oncology Medical Oncology -- ChemotherapyChemotherapy

TypeType NUTRITIONAL CONSEQUENCESNUTRITIONAL CONSEQUENCES

LiquidLiquid tumourstumours Mucositis; Odynophagia; GI disturbancesMucositis; Odynophagia; GI disturbances
Food  allergies.Food  allergies.

BMTBMT HVGD; HVGD; MucositisMucositis; ; OesophagitisOesophagitis; GI ; GI problemsproblems
XerostomiaXerostomia; ; ChangesChanges inin tastetaste

PalliativePalliative carecare XerostomiaXerostomia; ; BloatingBloating; GI ; GI disturbancesdisturbances
HypercalcaemiaHypercalcaemia



Medical Oncology - RadiotherapyMedical Oncology Medical Oncology -- RadiotherapyRadiotherapy
REGIONREGION EARLY EFFECTSEARLY EFFECTS LATE EFFECTSLATE EFFECTS
Head & NeckHead & Neck OdynophagiaOdynophagia

XerostomiaXerostomia
MucositisMucositis
AnorexiaAnorexia
DysosmiaDysosmia
HypogeusiaHypogeusia
DysphagiaDysphagia
AnorexiaAnorexia
NauseaNausea
VomitingVomiting
DiarrhoeaDiarrhoea
Acute enteristisAcute enteristis
Acute colitisAcute colitis

UlcerationUlceration
XerostomiaXerostomia
Dental cariesDental caries
OsteoradionecrosisOsteoradionecrosis
TrismusTrismus
HypogueusiaHypogueusia

ThoraxThorax Fibrosis, Stenosis, FistulaFibrosis, Stenosis, Fistula
Abdomen & Abdomen & 
PelvisPelvis

UlcerationUlceration
MalabsorptionMalabsorption
DiarrhoeaDiarrhoea
Chronic enteritisChronic enteritis
Chronic colitisChronic colitis



SummarySummarySummary

1.1. WhatWhat changeschanges inin cancercancer patientpatient’s ’s 
metabolismmetabolism??

2.2. AntineoplasticAntineoplastic treatmentstreatments
3.3. ConsequencesConsequences ofof therapytherapy
4.4. SolutionsSolutions......



Mucositis/ Odynophagia /OesophagitisMucositis/ Odynophagia /Mucositis/ Odynophagia /OesophagitisOesophagitis

Frequent mealsFrequent meals

(+) (+) ProteinProtein--calorie content calorie content 

Cold or at room temperatureCold or at room temperature

Soft/wet foodsSoft/wet foods
Cooking with or adding saucesCooking with or adding sauces

Avoid seasoned or acidic foodsAvoid seasoned or acidic foods



XerostomiaXerostomiaXerostomia

(+)(+) Fluid intakeFluid intake
Soft & wet foodsSoft & wet foods
Addition of saucesAddition of sauces
Sour candy/crushed iceSour candy/crushed ice



Anorexia/ Early satietyAnorexia/ Early satietyAnorexia/ Early satiety

Frequent mealsFrequent meals

ReRe--enforce the early mealsenforce the early meals

(+) (+) Protein/calorie contentProtein/calorie content

Limit fluid intakeLimit fluid intake

Avoid fatty foodsAvoid fatty foods

Eat in pleasant environmentEat in pleasant environment



Radiation enteritisRadiation enteritisRadiation enteritis

Frequent mealsFrequent meals

Supplement with fermentable fiberSupplement with fermentable fiber
(+) (+) ProteinProtein--calorie contentcalorie content

Cold or at room temperatureCold or at room temperature
Avoid seasoned or acidic foodsAvoid seasoned or acidic foods



SOLUTIONS...SOLUTIONS...SOLUTIONS...

MalnutritionMalnutrition

ImunodepressionImunodepression

ChronicChronic inflamationinflamation

MetabolicMetabolic

abnormalitiesabnormalities

Clinical Nutrition ApproachClinical Nutrition Approach
Nutritional therapyNutritional therapy

»» Comfort FoodsComfort Foods
»» Oral supplementsOral supplements
»» Enteral / Parenteral nutritionEnteral / Parenteral nutrition

Alternative  approachesAlternative  approaches
Cancer dietsCancer diets
Complementary & alternative Complementary & alternative 
therapiestherapies

CancerCancer PatientsPatients OptionsOptions AvailableAvailable



Clinical EvidenceClinicalClinical EvidenceEvidence

McWhirterMcWhirter & & PenningtonPennington, 1994, 1994
McWhirterMcWhirter & & PenningtonPennington, 1996, 1996
Rana Rana etet al.al., 1992, 1992
DelmiDelmi etet alal. 1990. 1990
CarverCarver etet alal. 1995. 1995
PowerPower, 1999, 1999
RavascoRavasco P P etet alal, 2003, 2003
DavidsonDavidson W W etet alal., 2004., 2004

KleinKlein & & KoretzKoretz, 1994, 1994

StrattonStratton & & EliaElia, 1999, 1999

BarberBarber etet alal. 1999. 1999

StrattonStratton R, 2000R, 2000

FearonFearon K, 2001K, 2001

BergerBerger M, 2005M, 2005

Nutrition TherapyNutrition Therapy Substrate ModulationSubstrate Modulation



Alternative cancer dietsAlternativeAlternative cancercancer dietsdiets

Complementary and alternative therapiesComplementary and alternative therapies
Special dietsSpecial diets

•• -- Macrobiotic Macrobiotic –– no evidenceno evidence

•• -- GersonGerson’’ss -- harmfulharmful
BromelainBromelain -- 1 small study Germany boost imune system1 small study Germany boost imune system

EssiacEssiac –– no evidenceno evidence

LaetrileLaetrile –– no evidenceno evidence

Shark cartilageShark cartilage –– no evidenceno evidence



Complementary and alternative therapiesComplementary and alternative therapiesComplementary and alternative therapies

AcupunctureAcupuncture
AromatherapyAromatherapy
Flower RemediesFlower Remedies
HealingHealing
Herbal MedicineHerbal Medicine
HomoeopathyHomoeopathy

HypnotherapyHypnotherapy
Massage TherapyMassage Therapy
ReflexologyReflexology
ShiatsuShiatsu
VisualisationVisualisation
Yoga Yoga 

Improve the sense of wellbeing and ability to cope with the situImprove the sense of wellbeing and ability to cope with the situation.ation.



Surviving Cancer ...SurvivingSurviving CancerCancer ......

Cancer survivors, like athletes, need to fuel their bodiesCancer survivors, like athletes, need to fuel their bodies
efficiently and effectively to allow them the best chance toefficiently and effectively to allow them the best chance to
heal and to combat future cancers as well.heal and to combat future cancers as well. A healthy highA healthy high--fiber,fiber,
lowlow--fat diet and regular exercise is a common recommendationfat diet and regular exercise is a common recommendation..

While this may sound like common sense advice, it’s clearWhile this may sound like common sense advice, it’s clear
that common sense is not that common, and again it fallsthat common sense is not that common, and again it falls
on the on the partnership of the health care team and the patient topartnership of the health care team and the patient to
find what works best in their situationfind what works best in their situation



Lance is convinced had he never had cancer, he may never
have won the oldest, longest and hardest bicycle race here
on earth.

Linda Armstrong Kelly
Mother

Lance is convinced had he never had cancer, he may neverLance is convinced had he never had cancer, he may never
have won the oldest, longest and hardest bicycle race herehave won the oldest, longest and hardest bicycle race here
on earth.on earth.

Linda Armstrong KellyLinda Armstrong Kelly
MotherMother
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