
1

CANCER CACHEXIACANCER CACHEXIA

““ A wasting syndrome characterized by loss of A wasting syndrome characterized by loss of 
muscle and fat caused by an  aberrant host muscle and fat caused by an  aberrant host 
response to a wide variety of chronic illnesses.  response to a wide variety of chronic illnesses.  
Anorexia usually accompanies Anorexia usually accompanies cachexiacachexia, and is , and is 
caused by related mediators acting upon the caused by related mediators acting upon the 
hypothalamus.hypothalamus.””

MacDonald et alMacDonald et al
JACS, July 2003JACS, July 2003

Negativity Negativity –– cancer nutritioncancer nutrition

Lack of past successLack of past success
alimentation trialsalimentation trials
counsellingcounselling
therapeutic failurestherapeutic failures

((cyproheptadinecyproheptadine, , pentoxyfyllinepentoxyfylline, hydrazine), hydrazine)

Qualified successQualified success
(corticosteroids, (corticosteroids, megestrolmegestrol))

Negativity Negativity –– cancer nutritioncancer nutrition

False DichotomyFalse Dichotomy

TumourTumour Growth Growth vsvs Symptom ControlSymptom Control

Skewed ResearchSkewed Research

Do we think itDo we think it’’s important?s important?

ASCO 2005ASCO 2005 -- 4119 presentations4119 presentations

Nutrition          Nutrition          -- 1515

GemcitabineGemcitabine -- 106106

ASCO STATEMENTASCO STATEMENT
JCO16: MAY 1998JCO16: MAY 1998

““ONCOLOGISTS MUST LEARN TO ONCOLOGISTS MUST LEARN TO 
RECOGNIZE AND RESPOND TO THAT RECOGNIZE AND RESPOND TO THAT 
TRANSITION POINT IN A PATIENTTRANSITION POINT IN A PATIENT’’S S 
CARE WHEN DISEASE ORIENTED CARE WHEN DISEASE ORIENTED 

ANTICANCER THERAPY MUST GIVE ANTICANCER THERAPY MUST GIVE 
WAY TO SYMPTOM ORIENTED WAY TO SYMPTOM ORIENTED 

PALLIATIVE THERAPYPALLIATIVE THERAPY””
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AnorexiaAnorexia--cachexiacachexia

PERIPHERALPERIPHERAL

InflammationInflammation
cytokines, cytokines, eicosanoidseicosanoids

HypercatabolismHypercatabolism
dysautonomiadysautonomia

HypogonadismHypogonadism
Oxidative StressOxidative Stress
Genetic PredispositionGenetic Predisposition
TumourTumour FactorsFactors

CENTRALCENTRAL

Hypothalamus

appetiteappetite

Cerebral
influence
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‘‘A Wound That DoesnA Wound That Doesn’’t Healt Heal’’

Wound InfectionWound Infection
OrganiseOrganise cellular responsecellular response
Suppress when resolvedSuppress when resolved

TumoursTumours
OrganiseOrganise cellular responsecellular response
Suppression cues lostSuppression cues lost
Chronic InflammationChronic Inflammation

Support Support tumourtumour growthgrowth
Growth factorsGrowth factors
AngiogenesisAngiogenesis
Symptoms Symptoms –– cachexiacachexia

Balkwill, Lin, others

CHRONIC
INFLAMMATION

LIVER 
↑AFP (note CRP)
↓drug metabolism

MUSCLE 
↓synthesis
↑proteolysis

HYPOTHALAMUS
↓appetite
↑sympathetic activity
↑REE
↑cortisol
↓testosterone

GUT
early satiety

BRAIN
depression

FAT
↑lipolysis
↓lipoprotein lipase

TUMOUR Lung Cancer Lung Cancer –– 11STST PresentationPresentation

CC--reactive Protein    reactive Protein    –– 80   80   

Survival  Survival  ---- < 10 < 10 mgmmgm/L  /L  ---- 11 months11 months
(median) (median) ---- >100mgm/L  >100mgm/L  ---- 3  months3  months

Correlations  Correlations  ---- weight lossweight loss
fatiguefatigue
poor performance statuspoor performance status
↓↓ albumin and hemoglobinalbumin and hemoglobin

Scott et al  Scott et al  BCJ BCJ 2002 872002 87--264264

Cancer Inflammation Cancer Inflammation --
ChemotherapyChemotherapy

PharmacokineticsPharmacokinetics
↓↓ cytochromecytochrome P450P450

docetaxeldocetaxel, , vinorelbinevinorelbine
PharmacodynamicsPharmacodynamics

Acute phase proteinsAcute phase proteins
↑↑ binding?binding?

CytokinesCytokines
receptor interference?receptor interference?
22ndnd messenger interference?messenger interference?

(platinum, interleukin 2)(platinum, interleukin 2)

SlavieroSlaviero et al et al Lancet Oncology April 2003 224Lancet Oncology April 2003 224

Hypogonadism

Amino Acid
(2°role-proteolysis)

Synthesis  

NFκB

ProteolysisInflammation
Tumour Factors
2° role synthesis

Hypercatabolism
ATP –
Energy Transfer
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Laviano A et al. The Lancet Oncology Nov 2003

Satiety Appetite

Hypothalamus

leptin
vagus

Food Intake

POMC
CART

ghrelin
vagus

Neuropeptide Y
AGRP

Food Intake

Cerebrum
(Hedonistic Centre

Cerebrum
Hedonistic Centre?

AnorexiaAnorexia--cachexiacachexia

PERIPHERALPERIPHERAL

InflammationInflammation

CENTRALCENTRAL

Hypothalamus

MCMC44

Cerebral
influence

Inflammation

Hypogonadism

Appetite
Sympathetic
discharge

?

AnorexiaAnorexia--cachexiacachexia

PERIPHERALPERIPHERAL

InflammationInflammation
cytokines, cytokines, eicosanoidseicosanoids

HypercatabolismHypercatabolism
dysautonomiadysautonomia

HypogonadismHypogonadism
Oxidative StressOxidative Stress
Genetic PredispositionGenetic Predisposition
TumourTumour FactorsFactors

CENTRALCENTRAL

Hypothalamus

appetiteappetite

Cerebral
influence

Upon this gifted age, in its dark hour,Upon this gifted age, in its dark hour,
Rains from the sky a meteoric showerRains from the sky a meteoric shower

Of factsOf facts……they lie unquestioned, uncombined.they lie unquestioned, uncombined.
Wisdom enough to leech us of our illWisdom enough to leech us of our ill

Is daily spun, but there exists no loomIs daily spun, but there exists no loom
To weave it into fabric.To weave it into fabric.

Edna St Vincent Edna St Vincent MillayMillay
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CachexiaCachexia –– Early RxEarly Rx
Informed OpinionInformed Opinion
Clinical TrialsClinical Trials

Time from diagnosisTime from diagnosis
Appetite lossAppetite loss

CorrelationCorrelation
InflammationInflammation
CachexiaCachexia

CachexiaCachexia
Early Early –– Atrophy Atrophy –– fibresfibres intactintact
Late Late -- Apoptosis Apoptosis –– fibresfibres disappeardisappear

CANCER NUTRITION CANCER NUTRITION –– REHABILITATION REHABILITATION 
PROGRAMMEPROGRAMME

ObjectivesObjectives

To provide an assessment and therapeutic To provide an assessment and therapeutic 
clinical clinical programmeprogramme for patients with cancer and for patients with cancer and 
early identified anorexiaearly identified anorexia--cachexiacachexia, fatigue and , fatigue and 
functional loss.functional loss.

To create a centre of excellence for the conduct To create a centre of excellence for the conduct 
of research on cancer induced anorexiaof research on cancer induced anorexia--
cachexiacachexia and fatigue.and fatigue.

Basic Assessment PackageBasic Assessment Package

Paper and PencilPaper and Pencil
PGPG--SGASGA
ESASESAS

BloodBlood
CC--reactive proteinreactive protein
TestosteroneTestosterone

Diet HistoryDiet History
Detail ProblemsDetail Problems

Depression                  Constipation Depression                  Constipation 

Screen Screen –– Referral Referral -- CNRCNR

AlbuminAlbumin << 35gm/L35gm/L
CRPCRP >> 5050
Weight LossWeight Loss >> 5% in 6 months5% in 6 months
FatigueFatigue >> 6  ESAS6  ESAS
AnorexiaAnorexia >> judgmentjudgment
FunctionFunction >> judgmentjudgment

Mechanisms of secondary Mechanisms of secondary 
cachexiacachexia

Impaired oral intakeImpaired oral intake
–– cognitive impairment, deliriumcognitive impairment, delirium
–– depression, fatiguedepression, fatigue
–– pain, dyspnoea, other uncontrolled symptomspain, dyspnoea, other uncontrolled symptoms

–– stomatitisstomatitis, taste alteration, taste alteration
–– dry mouthdry mouth
–– dysphagiadysphagia, , odynophagiaodynophagia
–– gastric stasisgastric stasis
–– bowel obstructionbowel obstruction
–– nausea & Vomitingnausea & Vomiting
–– severe constipationsevere constipation
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AnorexiaAnorexia--cachexiacachexia
general approachgeneral approach

1.1. Correct other symptomsCorrect other symptoms
mouth care, anxiety, pain , constipationmouth care, anxiety, pain , constipation

2.2. Gastric Gastric AtonyAtony
prokeneticsprokenetics

3.3. Review patient Review patient –– family goalsfamily goals
4.4. Nutritional Nutritional counsellingcounselling

dietitian, print dietary guide, internetdietitian, print dietary guide, internet

Muscles NeedMuscles Need

Blood SupplyBlood Supply
oxygenoxygen …….... AnemiaAnemia
nutrientsnutrients …….... Amino acid deliveryAmino acid delivery

Energy Supply  Energy Supply  …… ATP ATP HypercatabolismHypercatabolism

Protein SynthesisProtein Synthesis …… Anabolic factorsAnabolic factors
Balanced Proteolysis Balanced Proteolysis …… UbiquitinUbiquitin ligasesligases
Exercise  Exercise  …….... Inanition SpiralInanition Spiral
Neuromuscular Junction  Neuromuscular Junction  …….  ???.  ???

General PharmacotherapyGeneral Pharmacotherapy

MUSCLEMUSCLE
Amino AcidsAmino Acids
Omega 3Omega 3’’ss
Vitamins (C, E, B, zinc)Vitamins (C, E, B, zinc)

APPETITE STIMULATIONAPPETITE STIMULATION
MegestrolMegestrol –– corticosteroidscorticosteroids

shortshort--termterm

Eicosapentaenoic acid (EPA)Eicosapentaenoic acid (EPA)

EPA, an omegaEPA, an omega--3 polyunsaturated fatty acid found 3 polyunsaturated fatty acid found 
inin deep sea oily fish (e.g. salmon, sardines, tuna, deep sea oily fish (e.g. salmon, sardines, tuna, 
mackerel), has been shown to:mackerel), has been shown to:
–– ↓↓ propro--inflammatory cytokine productioninflammatory cytokine production11 ↓↓ level/activity level/activity 

of proteolysisof proteolysis--inducing factorinducing factor22

–– possess antipossess anti--cachectic propertiescachectic properties33

–– slow tumour growthslow tumour growth33

–– increase survivalincrease survival

EPAEPA in combination with protein and calories may counteract in combination with protein and calories may counteract 
the causes of cancer the causes of cancer cachexiacachexia resulting in weight gain resulting in weight gain 
and (partial) restoration of body massand (partial) restoration of body mass

C
OH

O

NCI NCI –– SC18SC18
megestrol megestrol vsvs EPAEPA

End PointsEnd Points
megmeg combcomb EPAEPA

10% weight gain10% weight gain 18%18% 11%11% 6%6%
AppetiteAppetite NS (range 40% NS (range 40% -- 69%)69%)
SurvivalSurvival NSNS
Life QualityLife Quality NSNS

Jatoi et al .JCO;22(12):2469-76
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General PharmacotherapyGeneral Pharmacotherapy

MUSCLEMUSCLE
Amino AcidsAmino Acids
Omega 3Omega 3’’ss
Vitamins (C, E, B, zinc)Vitamins (C, E, B, zinc)

APPETITE STIMULATIONAPPETITE STIMULATION
MegestrolMegestrol –– corticosteroidscorticosteroids

shortshort--termterm

Rehabilitation  Rehabilitation  -- ExerciseExercise

Reduce cancer incidenceReduce cancer incidence
Increase NK activityIncrease NK activity
Increase QOL and fitness, decrease fatigueIncrease QOL and fitness, decrease fatigue
Geriatric literatureGeriatric literature

Clear consensus Clear consensus –– increased functionincreased function
Fatigue therapyFatigue therapy

Exercise Exercise –– patient motivationpatient motivation

1.1. Personal Control  Personal Control  ----EmpowermentEmpowerment
2.2. Do Do ‘‘something normalsomething normal’’
3.3. Belief Belief –– exercise helps response exercise helps response 

toxicitytoxicity

ASCO ASCO –– RoubenoffRoubenoff & & TattersallTattersall 20022002

Weight stabilization in patients who Weight stabilization in patients who 
reported loss at baselinereported loss at baseline
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Baseline visit 1 visit 2 visit 3

Percent of patients

Change in the QoL from the baseline in those who Change in the QoL from the baseline in those who 
reported poor (reported poor (≥≥5) QoL at the baseline5) QoL at the baseline

P<0.05 (Wilcoxon Signed Rank test) when compared to baseline

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

Baseline Visit 1

Score 0 to 2.4 Score 2.5 to 4.9
Score 2.5-7.4 Score 7.5 -10
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Levels of TrainingLevels of Training
(112 patients)(112 patients)

43%43% trained at a trained at a high levelhigh level
22--3 X per wk, progressive cardiovascular &  3 X per wk, progressive cardiovascular &  

resistance exercisesresistance exercises
10% trained at a 10% trained at a moderate levelmoderate level

11--2 X per wk, low level cardiovascular &2 X per wk, low level cardiovascular &
resistance exercisesresistance exercises

47% trained at a 47% trained at a low levellow level
11--2 times per month, home care, 2 times per month, home care, therabandtheraband..

Functional Improvement in pts with Functional Improvement in pts with 
High Level of TrainingHigh Level of Training

0
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Upper Limb Lower Limb CardioVascular

Stable Improved Worsened

within first three months of exercise

Progressive Training LimitationsProgressive Training Limitations

Cardiovascular: 93% Cardiovascular: 93% 
High resting HR                              High resting HR                              
Low HR reserves                             Low HR reserves                             
Autonomic insufficiencyAutonomic insufficiency

Neurological symptoms:3%Neurological symptoms:3%
DyspneaDyspnea: 2%: 2%
Bone metastases: 2%Bone metastases: 2%

Research on CAA:    McGill StudiesResearch on CAA:    McGill Studies
Completed Completed –– Ongoing Ongoing -- In PlanningIn Planning

Identification of some causative factors Identification of some causative factors 
–– Translational Research at McGill Cancer CentreTranslational Research at McGill Cancer Centre
Potential benefit of muscle sustaining therapiesPotential benefit of muscle sustaining therapies
–– OmegaOmega--3 fatty acids 3 fatty acids Study completedStudy completed

–– ACE InhibitorsACE Inhibitors Study inaugurated June 2003Study inaugurated June 2003

–– Amino AcidsAmino Acids OngoingOngoing

–– CreatineCreatine NCI(C) NCI(C) –– Mayo NCCTG Mayo NCCTG -- fallfall
Role of ExerciseRole of Exercise--RehabilitationRehabilitation
NET Grant NET Grant –– PI V PI V BaracosBaracos UnivUniv of Albertaof Alberta

Potential Clinical TrialsPotential Clinical Trials

CardioctiveCardioctive agents agents –– ACE inhibitorsACE inhibitors
Beta 2 agonistsBeta 2 agonists
Cytokine inhibitorsCytokine inhibitors
GhrelinGhrelin
Hypothalamic mediators Hypothalamic mediators –– MC4 antagonistsMC4 antagonists
MyostatinMyostatin inhibitorsinhibitors

Logical pragmatic trialLogical pragmatic trial

Amino AcidAmino Acid Amino AcidAmino Acid
Anabolic AgentAnabolic Agent vsvs AntiAnti--imflammatoryimflammatory
AntiAnti--inflammatoryinflammatory Anabolic AgentAnabolic Agent

? COX 2? COX 2
EPAEPA

Role of ExerciseRole of Exercise
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NewNew Platform ConsiderationsPlatform Considerations

Address Address HypogonadismHypogonadism
CreatineCreatine StudyStudy
NSAIDS NSAIDS 
Control AnemiaControl Anemia

CachexiaCachexia –– Developing CountriesDeveloping Countries

Specific Specific CounsellingCounselling (print)(print)
VitaminsVitamins
Amino AcidsAmino Acids
Omega 3Omega 3’’ss
ExerciseExercise

Site Site –– SizeSize Life QualityLife Quality Life Life –– QualityQuality
SpreadSpread || Family LifeFamily Life

SymptomsSymptoms SpiritualitySpirituality
HopesHopes

Priorities?Priorities?
Life Quality Life Quality –– Life ProlongationLife Prolongation

CANCER Rx


