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m Physical activity across the cancer continuum:
¢ Prevention
¢ Treatment
¢ Rehabilitation
¢ Survival

m Review of evidence from:
¢ Observational studies
¢ Randomized controlled exercise intervention trials

m Biologic mechanisms in physical activity and cancer
control:
¢ RCT evidence for cancer prevention, rehabilitation and survival

m Future research directions
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Presenter
Presentation Notes
Prevention
Exercise reduces risk of colon (50%), breast (20%), prostate, and lung cancer
Detection
acute exercise raised PSA levels (shouldn’t exercise prior to screening tests)
Exercise may reduce anxiety/stress associated with screening tests (0 studies have been done)
Cancer Buffering
exercise may “build up” patients physical, function, and psychological reserve to begin treatment in the best possible condition
Lung cancer patients who exercised had less complications post-surgery
Lung cancer patients who exercised had more hope/power over lives compared to non-exercisers
Cancer Coping
Exercise during treatment (17 studies) have been found to be safe, feasible, improve functional capacity, muscular
   strength, body composition (e.g., BMI), sleep patterns, less nausea and fatigue, improved body satisfaction, and mood
   states (e.g., less depression and anxiety) (Found to improve quality of life)
Cancer Rehabilitation
useful if the post-treatment diagnosis was successful; function is to restore the person back to a condition of good    health; exercise may help patients recover from the side effects of treatment (e.g., muscle loss, etc…)
two studies have shown that exercise improves functional capacity of patients compared to controls
Cancer and Health Promotion
Goal is to optimize the health of the patient
Research has shown improvements in functional capacity, body composition, mood states, perceived physical competence, body image, self-esteem, and general QOL
Cancer Palliation
physical exercise may help patients maintain functional independence and QOL for as long as possible
Case-control study(continued to live independently until her death)
Survival
exercise may increase length of survival after a cancer diagnosis and treatments
1 study found no relationship between recreational physical activity and cancer survival (didn’t assess occupational activity which Friedenreich found to be more important in BC survivors than recreational)
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FevelreirEvidence on Pays
and Cancer Risk Reductlon

Convincing or Probable

Colon

Breast

Endometrial

Weaker evidence

Lung

Prostate

Ovarian

Insufficient or Null

Rectal *

Pancreatic

Gastric

Bladder

Testicular

Kidney

Hematologic cancers (non-Hodgkin
lymphoma, Hodgkin lymphoma,
leukemia, multiple myeloma)

* No association

Friedenreich et al. EJC, 2010; 46:2593-2604



Strong evidence base - Modest evidence base Limited evidence base

1. Identifying relations between physical activity and cancer risk

|

2. Identifying relations between physical activity and cancer survival

3. Examining the biologic mechanisms involved in physical activity and
cancer risk in intervention trials

'

4. Characterizing prevalence of and determinants of physical activity in
cancer survivors

l

R 5. Testing interventions to increase physical activity for cancer prevention
and survival

B 6. Using the relevant evidence to inform programs and policy

Adapted from Owen N et al. Amer J Prev Med 2011, 41, 189-196.



Breast Cancer Rlsk

Lynch BM, Neilson HK, Friedenreich CM.
Physical activity and breast cancer prevention.

In Courneya KS and Friedenreich CM (eds). Physical Activity and
Cancer. Recent Results in Cancer Research. Heidelberg:Springer-

Verlag, 2011.




Consistent evidence (66 out of 88 observed decreased

risk):
¢ 19 studies show no effect

¢ 66 studies show decreased risk

¢ 3 studies find increased risks

Fairly strong risk reductions (25% decrease for highest vs.
lowest activity levels, on average)

¢ 31% average risk reduction in case-control studies

¢ 19% average risk reduction in cohort studies

Clear dose-response with increasing activity and
decreasing risk (40 of 50 studies)

Biologic plausibility exists (several possible mechanisms)

_ _ Lynch et al. in Courneya and Friedenreich, Physical
Temporallty exIsts Activity and Cancer. Heidelberg: Springer-Verlag, 2011




Physical’Activity'and Breast Cancer Risk: Cohoert Studies
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Fraser et al, 1997
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McTierman =t al, 2003
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Chang et al. | 2006

Rockhill et al, 1999

Phipps et al, 2011

Elassen et al, 2010

Peters et al, 2009

Leitzmann et al, 2008

Tehard et al, 2006

Howard et al, 2009

Inoue et al, 2008

Bardia =t al, 2006

Labhmann et al, 2007

Silvera et al, 2006

Kabat et al, 2010

Pronk et al, 2011

Mertens et al, 2005

Luoto et al, 2000

Colditz et al, 2003
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Margols et al, 2005 —1 -
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Dorgan et al, 1994 -

Retrospective
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Rintala =t al, 2002 ——
Pipe et al, 2009 —»>—
Moradi, 2002 — -
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Paffenbarger, 1987
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PhysSicCallACVIR and Breast Cancer RIsk:

Case-control Studies
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Kruk et al, 2007 — -
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Friedenreich, et al, 2001
Friedenreich et al, 1995
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Shin et al, 200%
Peplonska et al, 2008
John et al, 2003

Dorn et al, 2003
Bernstein et al, 2005

Spra?ue, et al, 2007
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Chen et al,_ 1997

Gao ef al, 2009

Steindorf et al, 2003

Sanchez—amorano et al, 2011

Schrmidt et al, 2003

Gammon et al, 1998

Hospital-based
Inumaru et al_ 2012 -
Sowvater et al. 2011 —-——
Kruk et al, 2003 -
Lleji et al, 1995 —-
Lewvi et al, 1999 —_—
Hu et al, 1997 -
Mathew et al 2009 —-
Suzuki et al, 2010 -
m'*?ﬁEt al, 2000 -
Mezzetti et al, 1995 —-—
Dosameci et al, 1993 -
Dey et al, 2009 —-—
Hirose et al, 2003 —»
agnusson et al, 2005 —»—
Taioli et al, 1995 —_—
Mested case—control study (within a cohort)
Adams—Campbell et al, 2001 — -
Mkondjock et al, 2006 1
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Dose and Tlmlng of Act|V|ty
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SUmmany e EVidence en Physical
Activity and Colon Cancer RiIsk

m Consistent evidence (72 of 86 studies)

15 show no effect and no studies find increased risk

m Fairly strong risk reductions (~30% decreases for
highest vs. lowest activity levels)

2 7% average risk reduction in case-control studies

20% average risk reduction in cohort studies

m Clear dose-response (41 of 47 studies)

m Biologic plausibility exists

m [emporality exists



RPhySIcallActivity and Colen Cancer RISK:

Cohort Studies

Serhardsson et al, 19885 .
Wiu et al, 1987 -
Colbert et al, 2001 —-
Giovannuoct 2t al, 1995 —-—
Martinez et al, 1997 —_—
Lund Milsen et al, 2001 —-
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Hsing et al, 1993
Chao et al, 2004
Lynge et al, 1988

everson et al, 1939
WWill et al, 1998
Schnohr, 2005
Milsen et al, 20038
Wei et al, 2004
Mai et al, 2007
Walin et al, 2007
Friedenreich et al, 2006
Marti et al, 1989
Howard et al, 2008 Male
Howard et al, 2008 Female
Morrison et al, 2012
WWannamethaee et al, 2001
Johnsen et al, 2006 Male
umn et al, 2008
Bostick et al, 1994
Steenland et al, 1995
Thune et al, 1996
Johnsen et al, 2006 Female
Hermann et al, 2009
Takahashi et al, 2007 Female
Walin et al, 22010
Les et al, 1994
Les et al, 1997
Calton et al, 2006

Retrospective
Gerhardsson et al, 1986 —-
Chow =t al, 1994 -
Moradi et al, 2008 Male —
Chow et al, 1993 —_:
Moradi et al, 2008 Female

Paffenbarger et al, 1987 -
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RPhySIcallActivity and Colen Cancer RISK:

Case-control Studies

Population-ba=sed
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Boutron- Ruauhk =t al, xo01
Haur=t =t al. 2004
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Wpes DeserandiNming o
Activity: Colon Cancer

m [ype of Activity

All types may be effective for lowering risk
+ e.g., occupational activity (22% decrease in risk), recreational (23%)

Sedentary behaviour may increase risk

m Intensity
Vigorous or moderate activity decrease risk

m [Iming of activity
Inconsistent findings
m Population Sub-groups

Relatively constant effects across BMI categories
Association may vary by tumour sub-site

+ I.e., proximal or distal
Benefit for men and women

Unclear effects of race/ethnicity, dietary intake, HRT use



PhySICalPACTIVILY and
RISk of Gynecologic Cancer



SUmmany e EVvidenceron Physical
Activity and Endometrial Cancer Risk

m Consistent evidence (23 of 28 studies)
Nearly all of studies show risk reductions

m Fairly strong risk reductions (30-35% decreases

for highest vs. lowest activity levels)
25% average risk reduction in cohort studies
37% average risk reduction in case-control studies

m Evidence of dose-response (12 of 19 studies)

m Biologic plausibility exists

m Sedentary behaviour emerging as possibly
Important



PhysicallActivity and"Endometral Cancer Risk

Cohort
Studies <

Case-
control <
Studies

Prozpective cohart

Temy =t al, 1999
Furberg & Thune, 2003
Gierach et al, 2009
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Friedenreich =t al, ZO10

Hospital-based case-control

kEalandidi =t al, 1996
Oosemeci et al, 1993
Lewi =t al, 19932
Hirose =t al, 1996
Tawani =t al, 20049

Ut

NNl N

0125 oo 1 2 4 10



SUmmany e EVidence en Physical
Activity and Ovarian Cancer Risk

m Moderately consistent evidence (12 of 24 studies)
12 studies show risk reductions

3 studies show increased risk (1 is statistically
significant)

m \Weak risk reductions (<10% average decreases

for highest vs. lowest activity levels)
Average 10% increased risk in cohort studies
Average 25% decreased risk from case-control studies

m Some evidence of dose-response (9 of 11
studies)




Physical’/Activity and Ovarian Cancer Studies

( Prospective
Schnohr et al, 2005 —_—————
Hannan et al, 2005 — -
COhort Biesma et al, 2006 P
. Patel et al, 2006 s |
Studies $ Bertone et al, 2001 -l
Weiderpass, 2006 — >
Weiderpass et al, 2012 — >
Leitzmann et al, 2009 —-—
Lahmann et al, 2009 ——
\ Anderson et al, 2004 -
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Rossing et al, 2010
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\ Zhang et al, 2003 —-—
Tavam et al, 2001 —

0.001 0.01 0.125 0.5 1 2 4 10



PhySICalPACTVILY and
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SUmmany e EVidence en Physical
Activity and Prostate Cancer Risk

m Less consistent evidence (26 of 56 studies)
25 studies find no effect
26 studies find decreased risk
5 studies find increased risk

m \Weak risk reductions (10% decreases for highest vs.
lowest activity levels)

m Evidence of dose-response (12 of 18 studies)
about half of the studies that examined these trends

m Some biologic plausibility exists




PRYSICAIFACHVIN/ aRGrRPreStateCanCer:

Cohort Studies
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PRYSICAIFACHVIL/ 2aRCrRPreStaleCanCer:

Case-control Studies

Population-based

Parent =t al, 2011 —_—

Lam =t al, z004 —
Brown=on =t al, 1991 ——
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Dadington =t al, 2007 ——
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SUmmany e EVidence en Physical
Activity and Lung Cancer Risk

m Consistent evidence (20 of 28 studies)
7 show no effect
20 show decreased risks

m Fairly strong risk reductions (25% decreases for highest
VS. lowest activity levels)

m Evidence of dose-response (9 of 11 studies)
about half of the studies that examined these trends

m \Weaker evidence for biologic plausibility exists

m Effect of smoking needs to be considered



PhRySICalFACUVIT andrttng Cancer:

Cohort Studies

Prospective
Knekt et al, 19496 *
Sprague et al, 2008 hile
Lee t al, 1994
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Sprague &t al, 2008 Female

N
—

-

. 2

Sewerson et al, 1924 ——
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Leitzmann et al, 2008 hible

Sinner et al, 2006
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Bak et al, 2005

Schnohr, 2005
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Afano et al, 2004,

Steindorf et al, 2006 Recregtional, Female
Steindorf et al, 2006 Recreagtional, Male
Steindorf et al, 2006 Occupational, Female
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Yun et al, 2008 *»

0001 0.07 012 o051 2 4 10



PhRySICalFAcCtVItY and EURg Cancer:

Case-Control Studies

Population—based

Lam et al, 2004 —-—
Parent et al, 2011 Owarall P& —i»
FParent et al, 2011 Recreational —-—
Mao et al, 2003 —-—
Brownson et al, 1991 L »—

Hospital—-based

Lin et al, 2012 —-—
Kubik et al, 2004 —_-—
Kubik et al, 2008 Ever smokers, Female —-—
Kubik et al, 2008 Ever smokers, Male L
Kubik et al, 2008 Never smokers, Male 3

Kubik et al, 2008 Never smokers, Femals T
Dossmeac et al, 1993
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SUmman/eirEVIdEnce enrRPhysSICalPACHVILY.
and Cancer Risk by Site

Cancer Site ' Number Studies Consistency Magnitude of Dose-

of found of evidence risk reduction response
Studies reduced effect
L sk

Colon 86 72 Yes 30% Yes
Breast 88 66 Yes 25% Yes
Endometrial 28 23 Yes 30-35% Yes
Lung 28 40) Some 25% Some
Prostate 516) 26 No 10% Limited
Ovarian 24 12 No <10% Limited

All Others Insufficient or Null



PrRySicalFACUVIy DURng
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Histologically
confirmed
operable
disease

Scheduled to
initiate
chemotherapy

n=242
3 centres In

Canada

20 ——4>rPN—< OUOZ2>rmx

SURENVISEd Al O AETORICVS

Eesistance fraining_(START Trial)

E

SUPENISEUAENORICHIAINNENR=YE) !

(BXIWKN@B0Y0=7590 055230 D

0)

. : . E
Progressive resistance training (n=82)

(3x/wk @60%-75% RM) <

-

U

D)

Usual Care (no intervention) (n=82) V.

~17 weeks

Courneya KS et al. J Clin Oncol 2007;25:4396-4404



Aerobic capacity

35

30

25

20

VO, eak (ML.kgmin)

15

10

Fatigue

Points

p=0.004

Courneya et al. J Clin Oncol, 2007

Control

Control

Aerobic Tx

nl

Resistance Tx

p=0.338

Aerobic Tx

Resistance Tx

Points

Points

QOL
p=0.286
Control Aerobic Tx Resistance Tx
Self-esteem
p=0.025

Control

Aerobic Tx Resistance Tx

Adapted from Jones, AICR, 2011



Main Results from START Tral

m Aerobic exercise (AET) was better than usual care (UC)
{o]
Self-esteem
Aerobic fithess
Percent body fat
Fat mass

m Resistance exercise (RET) was better than usual care for:
Self-esteem
Lower body strength
Upper body strength
Lean body mass
Chemotherapy completion rate

= Improved quality of life, fatigue, depression and anxiety In
exercise groups as compared to usual care (non-
statistically significant improvements)

Courneya et al. JCO, 2007; 25:4396-4404




Exercise Tﬁal (CARE Tﬁal)

Histologically
confirmed
operable
disease

Scheduled to
initiate
chemotherapy

n=300 in
three

Canadian
cities

20 ——4>rPN—< OUOZ2>rmx

VIOUESAIEISURERNISEUAENORICHIAINING
(1=1100)
LSOMINS/WKSH@B0Y07 S Y0V OF

» High supervised aerobic training (n=100)
(300 mins/wk, @60%-75% VO, )

Moderate aerobic and progressive
resistance exercise training (n=100)

(300 mins/wk, @60%-75% VO, and

~17 weeks




Survivors



i [

SUMMaR/ O ENECISIOF EXETCISETON
Physical Characteristics By Cancer Phase

SUVIVGISHIP

PA level 0 0.70 M 0.0001
Aerobic fithess 1 0.03 1 0.03
Upper body strength ™ 0.006 ™ 0.0001
Lower body strength ™ 0.006 1 0.02
Body weight ! 0.05 i 0.004
% body fat ! 0.04 1 0.006

Speck et al., J Cancer Survivorship 2010;4:87-100



SUMMaR/ e ENECISI O EXENCISET ORI PaliEnt
Reported Outcomes By Cancer Phase

SURVIVership

RAvVallie
Fatigue l 0.75 W 0.003
Quality of life 1 0.11 ) 0.03
Physical function " 0.04 T 0.25
Depression Null 0.70 l 0.10
Anxiety l 0.02 U 0.07

Speck et al., J Cancer Survivorship 2010;4:87-100



Cancer Survival

Ballard-Barbash et al. INCI 2012: 104: 815-840



RhRySICalFActVItY andrBlreast Cancer

Mortality: Observational Studies

Fandomized Controlled Trial Follow-up
Bertram, z011 ——

Prospective Cohort

Hellmann, 2010 I
Boragian, 2004

Emaus=s, 010 ———
Halmes=, 2005 ——
Inuin, 2011 ——
Chen, 2011 ——
Wiest-M'right, 2009 ——

Cancer Survivarship Cohoart

Stemfeld, 2009 —
Inwin, 2002 -

halti-centered Case-control Study Follow-up
Dal a=o, 2003 —-

Population-Based Case-control Study Fallow-up

Fohan, 1995 &
Friedenreich, 2009 —*—1
Enger, 2004 ———
Holick, 2002 S —

Average risk reduction is 25% ranging from 0-50% for active vs least active

Q.00 SRN 0125 o2 1 2 4 10



RPhySICalFActVItY andrBreast Cancer

Observational Studies: All Cause Mortality

Fandomized Controlled Trial Follow-up
Bertram, 2011 —

Prozpective Cohort

Hellmann, Z010 ——
Keegan, 2010 —i
Abrahamson, 2006 —*—1
Emaus, 2010 —*—1
e st-Wnght, 2009 —i—
Haolmes, 2005 ——
Chen, 2011 —i—
Innin, 2011 —a—

Cancer Survivorship Cohort

Stermnfeld, 2009 ——1
Inwin, 2008 *

malti-centered Case-control Study Follow-up

Dal ha=a, 2002 ——
Population-Based Case-control Study Follow-up

Friedenrzich, 2009 —h—

Holick, 2008 . —

Average risk reduction is 29% ranging from 0-67% for active vs least active
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PA and Breast Cancer Survival

Recreational Physical Activity (MET=hrwhkiyr)
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PA and Breast Cancer Survival
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PhysicalFActvity anaiColon Cancerivientalty and

All"'Cause Mortality: Observational Studies

(

Colon Cancer Cause hortality : Randomized controlled Trial Follow-up

heyerhardt 20060 —
Colon
Colon Cancer Cause hortality : Prospective cohort
Cancer
. Haydon 2006 ——
Mortallty heyerhardt 2009k —_—
hdewerhardt 20093 —_—
hdeyerhardt 20063 . 2
\  Morkawa 2011 *
(
Al Cause hiortality : FRandomized controlled Tral Follow-up
heyerhardt 20060 *
A” Cause Al Cause Mortality: Prospective cohort
1 Haydon 2006 ——
Mortality | Hevden
hdarikawa 2011 ——
heyerhardt 20090 ——
hdzyerhandt 200893 ——
hdewerhardt 20063 —_—

Average risk reduction is 48% (27-67%) for colon cancer mortality and 44% (23-
63%) for all cause mortality for most vs. least active
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NUrsesHHealtarStuey:SuavalbATter
Colorectal Cancer by lCevel ol Post-

diagnosis Physical Activity

E

=
-
o

Colorectal Cancer-Spacitic Daath (3%)
=
o

8

Mo. at nsk:

= 3 MET-hoursivaek 172 128 11
————- 318 MET-hoursiwesk 26T 188 o3
- =18 MET-hoursiweek 158 130 46

0 2 4 B -] 10 12

Time (years)
: 2Y¥ears SYears 10 Yearg
= 3 MET-hoursiweek 170 118 38
----- 3-18 MET-hours/waek 264 180 as
....... > 18 MET-hours/week 158 126 41

Fig 1. Cumulative incidence curve of colorectal cancer—specific deaths by level
of postdiagnosis physical activity. MET, metabolic equivalent task.

physical activity. MET, metabolic equivalent task.

Fig 2. Kaplan and Meier curve of cverall suraval by level of postdiagnosis

Cumulative incidence and Kaplan-Meier survival curves

Meyerhardt et al. JCO 2006; 24:3527-34




Multvarate=Adjusted Hazara Raues 6if CRE
Specific and Overall Mortality (n=554)

B CRC Deaths
H All Deaths

P-trend=0.008 for

CRC deaths and

0.003 for overall
deaths

Hazard Ratio

Physical Activity (MET-hrs/week)
Meyerhardt et al. JCO 2006; 24:3527-34
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Change (CHALLENGE) Trial
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SUman/ o EVidence on PhySICall s
Activity and Cancer Mortality by Site

Cancer Number Magnitude of Magnitude Dose-
Site of reduction in  of reduction response
studies cancer In all cause effect
specific mortality
mortality
Breast 17 25% 30% Some
Colon 6 45-50% 40-45% Some
Prostate 1 60% 45% NA
Ovarian 2 10%* 10% NA
Glioma 1 NR 55% NA

* Increased risk






How physical activity could interact with carcinogenesis

® |@ ©
Metabolism/ DNA Repair \
Detoxification Growth Factors
© © © o
Chemical
Carcinogens

Reactiv/ DNA Damage pums Initiation

Oxygen A A
Species
(+)
(+) o
(+)
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Endogenous .
S P Immune Function
Oxidative Stress Hormone Levels -

2— & i

Promotion and | Clinical
Progression Disease

Adapted from Rundle A. CEBP 2005;14:227-36



ndometrial

Colon

1t Sedentary - Insulin
Behavior Resistance

Friedenreich CM, Lynch BM, Langley A. in press



Bielegic" Mechanisms: Emerging Evidence of Effect off PA

Mechanism
Vitamin D

Insulin-like
growth factors

Immune function

Oxidative stress,
anti-oxidant
defense and
DNA repair

Prostaglandins

Gastrointestinal
transit time

Pulmonary.
function

Possible effect of Physical Activity Cancer Sites

- Associated with higher 25-hydroxyvitamin D Colon, Breast

blood levels

- Might | IGF-1 and 1 IGFBP-3 Colon, Premenopausal

breast, Endometrium,
Ovaries, Prostate, Lung

- May improve innate and acquired immune Most cancers
responses to recognize and eliminate cancer
cells

- Effects of long-term, moderate intensity PA on
humans at risk not well understood

- May reduce oxidative stress, increase anti- Most cancers
oxidant enzymes (e.g. superoxide dismutase),
and/or enhance DNA repair

- May inhibit synthesis of prostaglandins Colon

- 1 Gut motility and may | transit time — less Colon
Interaction between mucosa and carcinogens but
changes may not be large enough to alter risk

- | Concentration of carcinogens in lung and | Lung
exposure time of carcinogens to lung tissue






Rancdemizedr Contrelled EXercise
Intervention Trals for Breast Cancer
Prevention

m Three year-long RCTs conducted to date on
aerobic exercise and breast cancer
biomarkers among postmenopausal,
iInactive, 50-75 yr old healthy women:

McTiernan et al. (Physical Activity for Total
Health Tral) (N=173)

Monninkhof et al. (Sex Hormones and Physical
Exercise Trial) (N=189)

Friedenreich et al. (Alberta Physical Activity.
and Breast Cancer Prevention Trial) (N=320)



ALPHATral: Design

m Study design: Two-armed, two-centered RCT

m |[ntervention: Year-long, 5 days/week, 45 mins/session
(3 supervised, 2 unsupervised), aerobic exercise only, no
change in diet

m Eligibility criteria: Postmenopausal, 50-74 yrs, no
previous cancer, healthy, BMI=22-40, no HRT use, non-
smoker, non-excessive alcohol, inactive

m Control: No change in exercise or diet
B Sample size: 320

B Outcomes: Sex hormones, adiposity,

Insulin resistance, inflammation,
mammeographic density




Hypothesized Biologic Mechanisms Between Physical Activity and Breast Cancer

|Physical _
activity OvaEeS/
(premenopause)
Premenopause
Adrenal glands
Postmenopause
v | v
|Physical 1 BMI 1 androgens 1 estrogens
activity 1 abdominal fat —
| SHBG | SHBG
v
1 leptin

| adiponectin

v

|Physical 1 insulin, C-peptide
activit T IGF-1?

v

TNF-a
|Physical TT IL-6
activity . .
1 C-reactive protein

Friedenreich CM, Neilson HK, Lynch BM. Eur J Cancer. 2010; 46:2593-2604



Assessed for eligibility (n=3454)

Did not meet inclusion criteria
(n=1840) Refused (n=798)
Other reasons (n=274)

Recruitment
N

Attend information session and remain eligible and interested (n=542)

\
f Randomized (n=320)

Exercise Group (n=160)

Control Group (n=160)

Data Collection

12 month blood
samples (n=156)

12 month blood

\ samples (n=154)




Impact e EXErciserntervention en
Endogenous Estrogens: Estradiol

Mean Change in log(Estradiol) During 12 Months Follow-up by Groups
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Friedenreich et al., JCO, 2010; 28:1458-66



Impact e EXErciserntervention en
Sex Hormone Binding Globulin

Mean Change in log(SHBG) During 12 Months Follow-up by Groups
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AdlpOSlty Outcomes

Change from Exercisers | Controls | Difference | p-value
Baseline

Weight (kg) -2.3
Body mass index -0.9
(kg/m?)

Waist -2.2
circumference (cm)
Abdominal fat area -48.5
(cm?)

Intra-abdominal fat -16.5
area (cm?)

-0.5 -1.8 <.001
-0.2 -0.7 <.001
0.1 -2.3 <.001
-9.6 -38.9 <.001
-1.6 -14.9 <.001

Friedenreich et al., Int J Obes 2010; 35:427-35



AdlpOSlty Outcomes

Change from Exercisers | Controls | Difference | p-value
Baseline

Subcutaneous -32.0 -24.1 <.001
fat area (cm?)

Percent body fat -2.0 -0.2 -1.8 <.001
Fat mass (kQ) -2.4 -0.4 -2.0 <.001
Lean muscle -0.0 -0.1 0.1 0.564
mass (kg)

Friedenreich et al., Int J Obes 2010; 35:427-35



PErcent Change eifiotalrBedy Falandinta=akndeminalfEat

Change by Average Weekly Duration of Exercise

Total Body Fat Intra-abdominal Fat Area
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Friedenreich et al., Int J Obes 2010:;
35:427-35




IASUliRTRESISanE
Outcomes

Friedenreich et al., Endocrine-
Related Cancer, 2011:18:357-69



Impact e EXErciserntervention en
Insulin

Mean Change in log(Insulin) During 12 Months Follow-up by Groups
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Impact e EXErcisernterventionren
Leptin

Mean Change in log(Leptin) During 12 Months Follow-up by Groups
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Impact e EXErcISernteventieonren
Insulin Resistance (HOMA)

Mean Change in HOMA Score During 12 Months Follow-up by Groups
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Rercent Change mrinsuln
Biomarkers by Adherence Levels
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AHammateR/ IViarker:
Outcomes

Friedenreich et al., Cancer Prev
Research 2011;4 (epub)



ImpPact eif EXErcise Intervention on
C-reactive Protein

Mean Change in CRP During 12 Months Follow-up by Groups
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Friedenreich CM et al. Cancer Prev Research 2011


Presenter
Presentation Notes
Consider adding another slide after this one, showing what happened when we adjusted for change in total fiber intake - removed the statistical significance of the CRP change.  i.e., Control group increased their total fiber intake over the intervention period which seemed to have increased their CRP levels.

There is evidence from the literature that the following dietary factors might influence chronic, low-level inflammation: alcohol, dietary patterns (e.g., Mediterranean diet), fruit/veg intake, total fiber, omega-3 fatty acids, total energy intake, glycemic load 
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Average Weekly Duration of Exercise

Ratio of 12 months:baseline of CRP, by controls and three exercise adherence groups
1.2

P for trend = 0.021
1.0
0.8
0.6
0.4

Controls <150 150-225 >225
min/wk min/wk min/wk

(ol
@
@)
S
(@)
Y
(¢D)
S
I<)
(2]
©
2]
~
(%)
5
+—
(=
o
=
N
—
Y
o
o
)
©
nd

Friedenreich CM et al. Cancer Prev Research 2011:4



MaiRrFIRCInGS eRrEXErcISe and
Breast Cancer Biomarkers

Endpoint _ PATH Trial SHAPE Trial ALPHA Trial
Sex lestrone and estradiol No effect on lestradiol and 1SHBG
hormones restricted to women estrogens or
who lost >2% body fat androgens
Obesity | all adiposity | body fat but no lall adiposity measures
measures effect on weight,
BMI or hip
circumference
Insulin linsulin, leptin, HOMA Not reported | insulin, HOMA-IR,
resistance score leptin,
adiponectin/leptin ratio
Inflammation | |C-reactive protein Not reported | C-reactive protein
Publications Irwin 2003; McTiernan 2004; Monninkhof 2009; Friedenreich 2010a,;

Frank 2005; Campbell 2009

Velthuis, 2009

Friedenreich 2010b,
Friedenreich 2011
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Breast Cancerand EXercise

Trial in Alberta: Study Design

Funded by ACF and CCSRI Recruit 400
postmenopausal healthy

women 50-74 years

G HNEINHENEXENCISENT OUII VIOUEAENGINNEEXETCISENTOUI
(5 days/wk x 60 mins/session @ 70- (5 days/wk x 30 mins/session @ 70-80%
80% max HRR) max HRR)

Compare high vs. moderate exercise groups on
endogenous sex hormones, obesity and
inflammatory markers, insulin, glucose

Follow-up at 24 months: examine exercise

maintenance and long term effect on biomarkers
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Alberta Moving Beyond Breast
Cancer (AMBER) Cohort Study



Cancer Cohort (AI\/IBER) Study

| Study Time Line and Design Courneya KS, Friedenreich CM (co-Pls), CIHR 2011-16
| >
2012-2017 2017-2022
N N _
~ ~

Enroll 1500 incident Stage I-lllb

breast cancer cases How can physical activity and

health related fithess be used

) . to inform clinical
Measure physical activity, health- s EETnTIERE R T

related fithess, determinants of PA, improving patient-related

patient-related outcomes, outcomes and survival in
biomarkers, lymphedema breast cancer survivors?

Repeat baseline measurements at 1, 3 and 5 years post-diagnosis

Follow-up for mortality outcomes (disease-specific and all cause)



Figure 6. Hypothesized biologic model relating proposed biomarkers to long-term physical activity, health-related fitness, breast cancer
therapies and breast cancer mortality and recurrence

Oophorectomy,
ovarian ablation, CT
can induce menopause

+ BMI + androgens <\/ T estrogens

1 body weight | SHBG | SHBG
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1 fat mass
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CT P v Iy
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1 C-reactive protein

INFLAMMATION _—

CT- chemotherapy; HRF- health-related fitness; HT- hormone therapy; PA - physical activity



Eiiestylerand Breast Cancer RISk:

Current State of the Scientific Inquiry

m NCI Workshop on Feasibility of Physical Activity and Weight
Control Trial to Prevent Breast Cancer, March, 2006

m Background:
Diabetes Prevention Program (DPP)
Dietary Approaches to Prevent Hypertension (DASH)
Look Action for Health in Diabetes (Look AHEAD)

@ Recommended study design:
Primary endpoint: breast cancer
Inclusion criteria: age 45-75, postmenopausal, Gail score>1.7
Exclusion criteria: invasive breast cancer, DCIS, use of SERMs

Intervention: calorie-controlled diet and 150-225 mins/wk of moderate
intensity activity, 5 days or more per week

Trial goal: 10% weight loss if BMI >25 kg/m?, overall 5-7% avg wt loss

Sample size: Estimated breast cancer risk reduction with increased
physical activity would be 18% and for weight control 12% with an additive
effect with the two components for a 30% reduction in risk




SamplersSizetor REIFeirPAT RGN EIght Centielor
Primary Prevention of Breast Cancer

Table 4. Sample size estimations for a primary prevention trial of invasive and noninvasive breast cancer to evaluate physical activity
and weight control
Hazard ratio (control vs treatment Minimum follow-up of 5 years Minimum follow-up of 3 years
5-year disease-free interval rate) Power, % Length of accrual, y No. of patients Length of accrual, y No. of patients
0.75 (97.8 vs 98.4) ao 5.1 20 638 6.2 25 052
: — ] 262 ; 6 2 468
! 16 350 B. 20 442
0.80 (97.8 vs 98.3) . 29190 34174
. r w 7

23472 7.0 28 108
0.85 (97.8 vs 98.1) 45 246 12.7 50 874
: 40 502 1.4 45 976

36 807 10.5 42 146

Ballard-Barbash et al. INCI 2009:

m For a 20% risk reduction, power of 85-90% and 5
year follow-up would need 26,000-30,000 women

= No trial currently planned



Future Research Directions

Investigate sedentary behaviour and light intensity activity as
risk factors for cancers

m Improve PA measurements including objective assessments

m More precision on type, dose, timing of activity in relation to
risk and survival

m Examine effect modification by other factors

m Conduct prospective observational studies of new
biomarkers

Need more mechanistic RCTs that evaluate different doses
and types of PA

m Need more research on PA and survival at other cancer sites

m Ultimate objective: provide more guantitative data to
enhance public health recommendations regarding PA type,
dose, timing for cancer risk reduction and improved survival




Conclusion

m Strong, consistent evidence worldwide that PA
reduces colon, breast, endometrial cancer risks
and possibly also prostate, lung and ovarian
cancers by 10-30% with a dose-response effect

and some sub-group effects

Several plausible biologic mechanisms exist
RCTs are finding support for these mechanisms

m PA also improves survival after breast, colon and
prostate cancers by 30% or more
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