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Overview of the Talk

# systematic review of PA and cancer outcomes.
# biologic mechanisms and precision medicine approach.
# limitations of research into PA and cancer outcomes.
# ongoing studies of PA and cancer outcomes.

# summary and conclusions.
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Table 1. Individual and pooled risk estimates from prospective cohort studies that

related postdiagnosis physical activity to cancer-specific mortality, by

cancer site
Mo. of Effect
Author, year events/cases estimate 95% CI
Breast
Bradshaw, 2014 (10) 195/1,033 027 0.17-0.42
Holick, 2008 (28) 109/4,482 049 0.27-0.89 o
Borch, 2015 (9) 155/1,327 050 0.15-1.62 2
Holmes, 2005 (27) 280/2 987 060 0.40-0.89
Irwin, 2011 (11) 86,2 910 0Bl 0.38-0.99 -
Irwin, 2008 (28) 1N5/933 0B5 0.23-1.87
Williarns, 2014 (8) 46,/986 076 0.63-092 -
de Glas, 2014 (12) 397435 077 0.28-2.12 -
Sternfield, 2009 (29) 1021970 087 0.48-1.59
Borugian, 2004 (7) N2/603 1.00 0.63-160 *
Pooled Estimate (F = 61.3%)  1.239/17 666 062 0.48-0.80 ——
Colorectal
Kuiper, 2012 (13) 51/606 029 on=0.77 -
Meyerhardt, 2006 (30) 80/573 039 0.19-0.82 »
Meyerhardt, 2009 (31) B8/661 047 0.24-0.92
Arem, 2015 (14) 128/3,797 053 0.27-1.03
Campbell, 2013 (15) 379/2 236 087 0.61-1.24
Baade, 207 (16) 345/1,825 088 0.67-1.15 I
. ——
Pooled Estimate (I = 56.6%) 1,071/9,698 Ob2 0.45-0.86
Prostate
Kenfield, 201 (07) N2/2,705 042 0.20-0.88 i i
Friedenreich, 2016 (18) 170/830 056 0.35=-0.90 |
Bonn, 2015 (19) ) 194/4,623 073 0.51-1.05 -
Pooled Estimate (I© = 0.8%) 476,/8,158 0B2 0.47-0.82
Any Ll ]
Lee, 20014 (20) 337,04 0B2 0.44-087
Inoue-Chaoi, 20013 (27) 184,/2017 072 0.47-1.10
Owverall .
Pooled Estimate (F = 47.9%) 3,307/38,560 0B3 0.54-0.73
| T T 1
0.1 0.2 05 1.0 20
Effect Estimate

(Friedenreich et al. Clin Can Res 2016;22:4766-75)




Table 1 Mainly direct biochemical changes related to exercise

Class of effect

Effector molecule or gene

Effect of exercise on effector molecule or gene

Cell growth regulators
Proteins involved in DNA damage repair

Andmgen receptor coactivators
Regulators of apoptosis and cell oycle arrest

Hormonal systems

Immune system components

Inflammation

Oxidative stress and antioxidant pathways

IGF-1
IGFBEP3

BRCA1
BRCAZ

RAS family oncogenes

P53
Heat shodk proteins

Oestrogen
Testosterone

VIP

Leptin

Irisin

Resistin

Matural killer cells
White cells

C reactive protein, interleukin-6, TNFx

Prostaglandins
COX-2

Glutathione, catalase and superoxide dismutase

3736
Decreased levels™=®

35 36
Increased levels
-4
a—a4

Increased expression
Increased expression
Suppressed activity®®

Enhanced activity™"*

Enhanced activity™ '~

Reduced activity? 70 117 125143
Transient rise then reduced activity”®**
Transient rise then reduced activity™ *'
Reduced activity'>> 128142 144

Enhanced activity®™ ™

RE'dUEE'd adivitl‘.r'lEE 124 145

Enhanced activity” ™’

Enhanced activity” !

Reduced activity™ "%

Reduced activity'®1"*

Reduced activity' ™"

Increased activity™

57 59 &0

COX-2, oyclo-oxidase-2; IGF, insulin-like growth factor; IGFBP, insulin-like growth factor-binding protein; TNF, tumour necrosis factor; VIP, vasoactive intestinal peptide.

(Thomas et al. Brit J Sports Med 2016;0nline)
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Cancer Therapy: Clinical

Table 2. Subgroup analyses by molecular markers for colon cancer—specific mortality comparing high to low
levels of physical activity

Events/n MET-hours /week =18 vs P rteraction
MET-hours /fweek <18; hazard ratio © (95% CI)

All patients with tumor blocks* 50/484 0.64 (0.33-1.23)
FASM

Megative 41/390 0.61 (0.30-1.25)

Positive 4/66 0.95(0.11-8.06)
K-ras

Wild-type 25/284 0.71(0.28-1.82)

Mutation 22/169 0.42(0.15-1.18)
ps3

Megative 20/276 0.46 (0.16-1.35)

Positive 26/192 0.64 (0.26-1.59)
p21l

Lost 37/360 0.87 (042-1.81)

Expressed 8/90 0.10 (0.01-0.98)
p27

Lost 17/195 1.40(041-4.72)

Expressed 2B/251 0.32 (0.12-0.85)
PIZKCA

Wild-type 33/340 0.59(0.26-1.33)

Mutation 7/89 1.25(0.25-6.40)

Abbreviations: n, total number of patients; CI, confidence interval.

*Block cohort represents subjects who had tumor blocks available, postdiagnosis physical activity data and stages I to III at diagnosis. The
number of patients varies for each marker because some samples were indeterminant for certain markers.

"Adjusted for age, gender, stage, year of diagnosis, histology grade, BMI, and time of physical activity assessment.

(Meyerhardt et al. Clin Can Res 2009;15:5931-6)




Limitations of PA Research

# No randomized trials with survival endpoints.

For observational studies:

# none had PA/fitness as primary exposure.
# basic assessment of self-reported PA.
# no/crude measures of sedentary behavior (SB).

#* N0 objective measures of PA or SB.



Limitations of PA Research

#* N0 objective fitness assessments .

#* |limited biomarker data.

# few designed as cancer survivor cohorts.

# variable and arbitrary follow-up time points.
#* limited disease and treatment data (covariates).

# few cancer groups have been examined.



Recent and Ongoing Studies

#» follow-up of the START Trial (breast).
#* update of the AMBER Cohort Study (breast).
# update of the CHALLENGE (C0O.21) Trial (colon).

# update of the INTERVAL (GAP4) Trial (prostate).



EPIDEMIOLOGY

Effects of Exercise during Adjuvant
Chemotherapy on Breast Cancer Outcomes

KERRY S. COURNEYA', ROANNE J. SEGAL”, DONALD C. MCKENZIE®, HUIRU DONG',
KAREN GELMON®*, CHRISTINE M. FRIEDENREICH’, YUTAKA YASUI', ROBERT D. REID®,
JENNIFER J. CRAWFORD', and JOHN R. MACKEY "’

'Faculty of Physical Education, University of Alberta, Edmonton, Alberta, CANADA; “Ottawa Hospital Regional Cancer
Center, Ottawa, Ontario, CANADA; “School of Kinesiology, University of British Columbia, Vancouver, British Columbia,
CANADA; *British Columbia Cancer Agency, Vancouver, British Columbia, CANADA; " Depariment of Cancer Epidemiology
and Prevention Research, Alberta Health Services, Calgary, Alberta, CANADA; ®University of Ottawa Heart Institute, Ottawa,
Ontario, CANADA: and "Cross Cancer Institute, Edmonton, Alberta, CANADA

(Courneya et al. MSSE 2014;46:1744-51)




Disease-Free Survival
8-year DFS was 82.7% for EX vs. 75.6% for UC
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HR 068 (95% CI0.37-1.24; log-rank p=0.205)

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96
Time (months)
Number at risk
Exercise 160 156 153 150 146 140 140 138 133 131 124 120 116 111 99 &7 39
Control 82 8 77 76 73 73 70 67 64 61 & 56 51 50 42 25 13

(Courneya et al. MSSE 2014;46:1744-51)



Disease-Free Survival by Subgroups

N _ Hazard ratio [95% CI]
Total 242 § 06B[037 ,1.24]

Age atrandom assignment :
=50 years 132 077032 1
50+ years 110 : 0557023,

Body mass index 5
Normnal weight 110 085030,
Cverweight/Obese 132 059[027 ,

Disease stage :
[ 60 : 1.04[0.26 ,417
Al 182 : 061[031,1.20

Estrogen receptor status g
Megative 71 ; 110[043
Fositive 171 : 058[026

Molecular subtype ;
Luminal 180 : 086[0.33,
HERZ 30 ] 0217004,
Triple Megative 62 125[0.40 ,
Chemotherapy protocol :

MNon-taxane 167 0951041 222
Taxane 75 046[019 ,
Average relative dose intensity
=B5% 66 : 122[035 ,417
B5%+ 176 |—0—| 050[025 1.01
[ I 1
0.10 1.00 10.00

- - g
Favours Exercise  Fawvours Confrol

(Courneya et al. MSSE 2014;46:1744-51)
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Mewly diagnosed stage IHike breast cancer survivors (n
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AMBER Measures

# comprehensive self-report of PA and SB.

# objective PA and SB (accelerometers/inclinometers).
# maximal cardiorespiratory fitness (gas exchange).
# maximal strength and endurance (8RM, SLT).

# body composition (DXA, anthropometrics).




AMBER Update

» >1,000 breast cancer patients on study.
#* 643/696 (92%0) assessed at 1 year follow-up.
# 173/199 (87%) assessed at 3 year follow-up.
# 5 year follow-up to start in June, 2017.
#* 1,500 accrual completed by December 2018.

#* 5 year follow-up completed by December 2023.
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THE CHALLENGE TRIAL

Medically fit colon cancer patents (hugh risk stage 11 or stage 1) who have
completed adjuvant chemotherapy within the past 60-180 days

REGISTRATION
v

Baseline Testing

v
STRATIFICATION
Disease stage hugh nisk I vs stage III; centre; BMI < 27.5 vs. > 27.5,
ECOG performance status 0 vs 1

"

RANDOMIZATION

I
v -
ARM 1 ARM 2
Physical Activity Program + General Health General Health Education Matenals
Education Matenals (Intervention Arm) {Control Arm)
| |
«

Assessment of disease-free survival
every 6 months for first 3 years and
annually from years 4-10

FIGURE 1 Flow of participants through the Colon Health and Life-Long Exercise Change (CHALLENGE) trial.
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CHALLENGE Trial Update

<20 centers in Canada.
<22 centers in Australia.
US, Israel, Korea, France
UK expansion.

>525 of 962 randomized.

3 more years of accrual.

early efficacy (125 events)



INTERVAL (GAP4) Trial

# phase |11 RCT of EX and overall survival in 866
prostate cancer patients with M1 CRPC (HR=0.78).

# multinational trial led by Movember Foundation.

#* 22 centers In 8 countries have agreed to participate.

# Study Co-Chairs: Fred Saad and Rob Newton.



Figure 2. Study Design
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ARM A: Exercise Group

= 12 month supervised exercise programme

Cycle 0: x3 days/week

Cycles 1-8: x2 days/week

Cycles 9-11: x1 day/week
12 month self-managed exercise programme
Behavioural support
Psychosocial support
Exercise assessments (Cycles 0, 6,9, 12, 18, 24)
Constant Load Tests (Cycles 1-5, 7-11, 13-17 & 19-23)
Frequent exercise monitoring (Cycles 0-12)
Metabolic biomarker assessments (Cycles 0, 6, 12, 24)
QoL assessments (Cycles 3, 6,9, 12, 15, 18, 21, 24, 36)

ARM B: Control Group
+  Psychosocial support
Exercise assessments (Cycles 0, 6, 12, 18, 24)
Metabolic biomarker assessments (Cycles 0, 6, 12, 24)
CloL assessments (Cycles 3, 6, 9, 12, 15, 18, 21, 24, 36)




INTERVAL (GAP4) Trial Update

# 1 center has screened 60/randomized 10 in 1 year.
#* 2 other centers open for accrual.

#* 4 with ethics approval pending site activation.

# 10 pending ethics submission/approval.

#* 5 have agreed to participate.



Summary and Conclusions

# self-reported postdiagnosis PA Is associated with
survival in several cancers (breast, colon, prostate).

# mechanistic data supportive of possible effects.

#* precision medicine approach may be informative.

# prospectively designed observational study in breast.

# phase |11 trials ongoing in colon and prostate.
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