
RELATIONSHIP BETWEENRELATIONSHIP BETWEEN
QUALITY OF LIFE ANDQUALITY OF LIFE AND

CIRCADIAN REST/ACTIVITY RHYTHM CIRCADIAN REST/ACTIVITY RHYTHM 
IN CANCER PATIENTSIN CANCER PATIENTS

Dr. Pasquale F. Innominato, MD

FSMSIT – Chronotherapy Unit  &

U776 Biological rhythms and cancer

Hôpital Paul Brousse, Villejuif, France
EORTC Chronotherapy Group

EORTC
QUALITY OF LIFE 

GROUP
25th Anniversary
4th–5th May, 2006

Paris, France



RELATIONSHIP BETWEEN QUALITY OF LIFE AND CIRCADIAN RELATIONSHIP BETWEEN QUALITY OF LIFE AND CIRCADIAN 
REST/ACTIVITY RHYTHM IN CANCER PATIENTSREST/ACTIVITY RHYTHM IN CANCER PATIENTS

� Circadian Timing System;

� Circadian Rest/Activity Rhythm;

� Circadian Timing System alterations;

� Relationship with Quality of Life;

� Chronotherapeutic interventions.
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CircadianCircadian Timing SystemTiming System
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CircadianCircadian Timing SystemTiming System

Endogenous time-dependent control of several functions, with a period of about 24h

It can be entrained by environmental cues:

Light/Darkness, Social Life, Meal Scheduling, etc.

Physical Activity, Heart Rate, Blood Pressure, 
Body Core Temperature, Immune System

•• PhysiologicalPhysiological

•• EndocrineEndocrine

•• BehaviouralBehavioural

•• PsychoPsycho--EmotionalEmotional

•• CellularCellular

Cortisol, Melatonin, Growth Factors, Cytokines

Food Intake, Sleep/Wake Cycle

Mood, Stress, Cognitive Performance

Metabolism, Gene Expression, Cell Cycle gating, 
Apoptosis



RELATIONSHIP BETWEEN QUALITY OF LIFE AND CIRCADIAN RELATIONSHIP BETWEEN QUALITY OF LIFE AND CIRCADIAN 
REST/ACTIVITY RHYTHM IN CANCER PATIENTSREST/ACTIVITY RHYTHM IN CANCER PATIENTS

CircadianCircadian Timing SystemTiming System
MARKER RHYTHMS OF CIRCADIAN FUNCTIONMARKER RHYTHMS OF CIRCADIAN FUNCTION

� BODY CORE TEMPERATURE

� CORTISOL (SERUM or SALIVA)

� MELATONIN (SERUM or SALIVA or URINE)

strong endogenous rhythms, multiple samplings (day & night), 
invasive measurement techniques, therapeutic interventions

� ACTIVITY ACTIVITY andand RESTREST
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CircadianCircadian RestRest//ActivityActivity RhythmRhythm
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CircadianCircadian RestRest//ActivityActivity RhythmRhythm: ACTIGRAPH: ACTIGRAPH

PiezoPiezo--electricelectric accelerometeraccelerometer;;

NumberNumber of of wristwrist accelaccel./minute;./minute;

AllowsAllows continuouscontinuous recordingrecording,                      ,                      
overover a long time a long time periodperiod..
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CircadianCircadian RestRest//ActivityActivity RhythmRhythm: ACTIGRAPH: ACTIGRAPH
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CircadianCircadian PhysiologyPhysiology alterationsalterations
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CircadianCircadian Timing System Timing System alterationsalterations
DESYNCHRONIZATION (DESYNCHRONIZATION (Jet Jet LagLag))

Rapid long-haul flight over several time zones:

• Poor sleep performance (excessive daytime sleepiness, 
decreased alertness, irritability, depressed mood);

• Fatigue, weakness, lethargy;

• Decreased efficiency (loss of concentration, difficulty with
memory, clumsiness); 

• Gastro-Intestinal problems (loss of appetite, indigestion, 
bowel irregularities).

Waterhouse J, Lancet, 1997
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SymptomSymptom Clusters in cancer patientsClusters in cancer patients
JNCI Monograph n° 32, 2004

Lee BN, et al, Neuroimmunomodulation, 2004

Cleeland CS, et al., Cancer 2003

Walsh D & Rybiki L, Support Care Cancer, 2006

a common
pathogenetic
mechanism?
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Cleeland CS et al., Cancer 2003
Lee BN et al., NeuroImmunoModulation 2004
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Acute infection
Chronic inflammation
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Depression

ILs/IFNs therapy

Kelley KW et al., Brain Behaiv Immun 2003

CytokineCytokine--inducedinduced SicknessSickness BehaviourBehaviour
Lethargy
Weakness
Malaise
Inability to concentrate
Fatigue
Anorexia
Sleep changes
Fever

IL-6

IL-1β

TGF-α

TNF-α

VEGF

Raison CL & Miller AH, Biol Psychiatry, 2003
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CytokineCytokine--inducedinduced CircadianCircadian RhythmsRhythms alterationsalterations
Kramer A, et al., Science 2001

Snodgrass-Belt et al., Brain Res 2005Intracerebral infusion of TGF-α altered:
• Sleep/wake cycles & Core Body Temperature;

• Activity (   resting and inactivity;   wheel running and grooming);

• Eating habits (   eating; ≡ drinking: � weight loss)

2.62
0.57

x 4.6

p = 0.002

r
2
4

0.0

0.6

Rich TA et al., Clin Cancer Res 2005

n=80

ALTERED MARKED
circadian rest/activity rhythm

TGF-α fatigued pts (median x5.3; p=0.006)
anorexic pts (median x4.4; p=0.012)
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A common (and potentially targetable) 
pathogenetic mechanism may underlie both 

Circadian Timing System alterations and 

the occurrence of some clustered systemic
symptoms (fatigue, anorexia) .
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CircadianCircadian RestRest//ActivityActivity RhythmRhythm
&&

HealthHealth ReleatedReleated QualityQuality of Lifeof Life
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FATIGUE �� CIRCADIAN REST/ACTIVITY RHYTHM

nbr of pts disease setting questionnaire refs

Berger AM 

Oncol Nurs Forum, 1998 & 1999

Roscoe JA

Support Care Cancer, 2002

Ancoli-Israel S

Support Care Cancer, 2006

Miaskowski C

J Pain Symptom Manage, 1999

Levin RD

Br J Cancer, 2005

Mormont MC

Clin Cancer Res, 2000

Innominato PF

Proc. ASCO Meeting 2005

EORTC QLQ-C30

EORTC QLQ-C30

EORTC QLQ-C30

Advanced NSCLC

Piper Fatigue Scale

MFSI-SF & FACT-B

MAF & FSCL

Lee Fatigue Scale

200

78

radiotherapy for bone metastases24

Metastatic Colorectal Cancer

108

72

85 Early & Metastatic Breast Cancer

33
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Spearman ρ ; p <0.001

� CORRELATIONSCORRELATIONS (I<O) �

Paul Brousse study EORTC 05963 study

n=200 MCC pts n=108 MCC pts

FATIGUE - 0,33 - 0,40

APPETITE LOSS - 0,29 - 0,30

QoL scale

PHYSICAL FUNCTIONING 0,43 0,37

GLOBAL QOL 0,34 0,40

0,48

0,41

- 0,39

- 0,37

WHO - PS
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ChronotherapeuticChronotherapeutic interventionsinterventions

BEHAVIOURAL

PHARMACOLOGICAL

� Timed physical activity;

� Timed meal schedule;

� Timed sleep routine;

� Timed light exposure.

� Awakening hydrocortisone;

� Evening melatonin;

� Small EGFR-TK inhibitors;

� Psychostimulants.
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The CircadianThe Circadian Timing System Timing System cancan bebe consideredconsidered as as 
a a biological and therapeutically targetable biological and therapeutically targetable 
determinantdeterminant of of symptomssymptoms (fatigue, (fatigue, anorexiaanorexia), ), 
functioningfunctioning domainsdomains ((physicalphysical) ) andand HealthHealth--RelatedRelated
QualityQuality of Life.of Life.
CircadianCircadian Timing System Timing System functioningfunctioning cancan bebe
objectivelyobjectively, , continuouslycontinuously andand nonnon--invasivelyinvasively
monitoredmonitored ((wristwrist--actigraphyactigraphy).).

FurtherFurther ((collaborativecollaborative) ) studiesstudies are are neededneeded::
longitudinal longitudinal evaluationevaluation of of circadiancircadian restrest//activityactivity
rhythmrhythm ((duringduring treatmenttreatment; ; afterafter treatmenttreatment););
coco--variation of variation of QualityQuality of Life of Life scalesscales andand
circadiancircadian restrest//activityactivity rhythm along rhythm along time;time;
development development of a of a circadian circadian module, module, with with 
actigraphy actigraphy as an as an anchoranchor..
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