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Exercise alters the chemical, immunological, thermal & physical
environment of every cell, tissue, organ and system in the body

Different types and dosages have vastly different effects

This “endogenous medicine” developed over millions of years
works in perfect synchrony
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eData from these studies suggest a reduced risk of recurrence or
death of 5004 tn K004

: Exercise iIs NOT an alternative to
> primary cancer therapies but rather

O

: a critical synergistic medicine
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turning point in eliminating suffering and death from cancer.”
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A Disease-free Survival

Exercise group
s200 'Patlgnts T’he NEW ENGLAND JOURNAL of MEDICINE
T with Disease ’

1 ; Recurrence

: Health-education 4
Difference, Total New Primary

6.4 percentage points roup Patients Cancer, or Death
'
(O.&IIZ.Z) no.

' Exercise Group 445 93 ORIGINAL ARTICLE

' Health-Education 444 131
! Group

Percentage of Patients

Hazard ratio, 0.72 (95% Cl, 0.55-0.94)

. R [ o Structured Exercise after Adjuvant

T
36 48 60 72 84 96 108

— o Chemotherapy for Colon Cancer

Exercise group 378 336 301 278 254 229 190 159 119 Published June 1, 2025 | N Engl | Med 2025;393:13-25 | DOI: 10.1056/NEJM0a2502760 | YOL. 393 NO. 1
Health-education group 374 326 295 272 239 213 178 142 107
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Hazard ratio, 0.63 (95% Cl, 0.43-0.94)

had a 28% lower risk of disease recurrence, new
cancers, or death (hazard ratio [HR] = 0.72; 95% ClI,
& & B w4 % 1 1o 0.55-0.94; P =0.02)

Months

Percentage of Patients

No. of Patients
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Health-education group 444 431 394 359 335 294 260 218 176 134 59 ove rall Su rvival (OS)

Figure 2. Disease-free and Overall Survival (Intention-to-Treat Population). 2 . . .

Shown is the probability of disease-free survival according to investigator assessment (Panel A) and overall survival (Panel B) in the ex- H R for death ¥ 0' 63 (95% C I ’ 0'43_0'94) ’ In d I Catl ng a
37% reduction in risk of death for the exercise group

ercise group and the health-education group.
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Voluntary Running Suppresses Tumor Growth
through Epinephrine- and IL-6-Dependent
NK Cell Mobilization and Redistribution

Line Pedersen,' Manja Ildom,? Gitte H. Olofsson,? Britt Lauenborg,! Intawat Nookaew,3# Rasmus Hvass Hansen,>
Helle Hjorth Johannesen,5 Jiirgen C. Becker,® Katrine S. Pedersen,! Christine Dethlefsen,! Jens Nielsen,® Julie Gehl,’
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NK Cell Mobilization and Redistribution

Line Pedersen,’ Manja Idorn,? Gitte H. Olofsson,? Britt Lauenborg,’ Intawat Nookaew,>% Rasmus Hvass Hansen,
Helle Hjorth Johannesen,® Jlirgen C. Becker,® Katrine S. Pedersen,’ Christine Dethlefsen,’ Jens Nielsen,® Julie Gehl,
Bente K. Pedersen,' Per thor Straten,?? and Pernille Hojman'-"-

Cell Metabolism (2016), http://dx.doi.org/10.1016/j.cmet.2016.01.011
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Surgery Radiation therapy Chemotherapy Immunotherapy

e Suppress progression  Reduce hypoxia * Enhance delivery  More and better

* Increase resilience  Enhance immune * Reduced toxicities immune cells
 Lesscomplications response harvested

* Rehabilitation * Lessside effects  Enhanced delivery

* |mproved immune
response
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Modulation of circulating factors
(for example insulin, growth factors,
sex-steroid hormones)

1 —

Telomere alterations

VAV - VAR

Epigenetic modulation

Modulated gene expression

Beneficial myokme
and adipokine profile

/
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Improved immune function

Testosterone
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. "cell T

Hormone receptor adaptation

Reduced systemic inflammation
and oxidative stress

Changes in tumour vascularization
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Enhancing active surveillance of
prostate cancer: the potential
of exercise medicine

Daniel A. Galvao', Dennis R. Taaffe'?, Nigel Spry'3, Robert A. Gardiner'**, Renea Taylor®,
Gail P. Risbridger’, Mark Frydenberg®, Michelle Hill°, Suzanne K. Chambers'°,
Phillip Stricker'’, Tom Shannon'?, Dickon Hayne'3, Eva Zopf''# and Robert U. Newton'#
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TABLE 2 Changes in testosterone, PSA, haemoglobin and bone marker fevels, body composition and bone
mass, after 36 weeks of ADT for 68 men

Mean (5EM) variable

Baseline

36 weeks

% change

P

Testosterone, pgfmL
PSA, ng/mL
Haemoglobin, g/L
Bone markers
Serum osteocalcin®, ng/mL
Alkaline phosphataset, IU/L
Urine calciumfereatinine ratiot
Urine calcium excretion, mgt
Body composition and bone mass
Lean tissue mass, kg
LM
UL
LL
Trunk
ASM
Fat mass, kg
FiM
UL
LL
Trunk
Body fat, %
BMD, gfcm?®
WB
uL
LL
Total hipt
Spine¥

No. of patients *63, 162; +69.

15.1 (0.6)
22.6 (3.1)
145.2 (1.5)

47 {0.05)
89.0 (6.1)
2404 (24.6)
21.2 (2.4)

55.8 (0.8)

6.3 (0.1)
17.1 (0.2)
28.8 (0.4)
23.4 (0.3)

20.8 (0.7)
2.1 {0.1)
55 (0.2)

12.13 (0.4)

25.8 (0.6)

1.164 (0.014)
1.732 (0.015)
2.576 (0.038)
1.021 (0.018)
1.123 (0.024)

0.80 (0.03)
0.23 {0.05)
1319 (1.5)

7.4 (0.7)
99.5 (7.1)
415.3 (39.11)
35.3 (3.6)

54.4 (0.8)

5.9 (0.1)
16.4 (0.2)
28.3 (0.4)
224 (03)

23.1(07)
25 {0.1)
6.4 {0.2)

13.1 (0.4)

28.5 (0.7)

1.145 (0.014)
1.708 (0.015)
2.559 (0.041)
1.001 (0.018)
1.086 (0.023)

—933 (03)
-982 (0.5)

-8.8 (09)

341.0 (111.2)
13.5 (3.0)
101.5 (12.2)
94.0 (12.0)

-2.4(0.4)
—5.6 (0.6)
-3.7 (0.5)
—1.4 (0.5)

—4.2 (0.5)

13.8 (2.3)
20.7 (3.3)
18.7 (2.7)
12.0 (2.5)

26 (0.3)

_—24(03)
13 (03)
-0.6(0.4)
-15(05)
-39 (0.4)

<0.001
<0.00
<0.001

0.002
0.001
<0.001
<0.001

Changes in muscle, fat and bone mass after
B 36 weeks of maximal androgen blockade for
J prostate cancer

Daniel A. Galvao'?, Nigel A. Spry®*, Dennis R. Taaffe®, Robert U. Newton'?,
John Stanley®, Tom Shannon®, Chris Rowling’” and Richard Prince**

2008 BJU INTERNATIONAL | 102, 44-47 | doi:10.1111/j.1464-410X.2008.07539.x
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Lumbar BMD Group Change (%)

b
a
NEWTON, R. U., D. A. GALVAO, N. SPRY, D. JOSEPH, S. K.
CHAMBERS, R. A. GARDINER, B. A. WALL, K. A. BOLAM, and
D. R. TAAFFE. Exercise Mode Specificity for Preserving Spine

and Hip Bone Mineral Density in Prostate Cancer Patients.
Med. Sci. Sports Exerc., Vol. 51, No. 4, pp. 607-614, 2019.
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Cancer spread beyond the prostate
gland

Stage 4 disease

Cumulative relative survival

Predominantly osteoblastic(bone-
forming).

Much more difficult to treat
b-year relative survival rate plummets
"super anti-androgens”
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Radiation therapy h
Chemotherapy S0 [

Side effects are considerable —~—

I 95% confidence interval

QOL and function become paramount

Survival time [years]

Recommendation up to 2011 - "avoid
physical activity in particular resistance
exercise”

Patients were not doing well

Anterior Posterior



TABLE 1. M3EP for PGa with bone metastases.

Exercise Preserves Physical Function in
Prostate Cancer Patients with Bone Metastases

DANIEL A. GALVAO'?, DENNIS R. TAAFFE"®?, NIGEL SPRY"** PRUE CORMIE®, DAVID JOSEPH"*>7, A
SUZANNE K. CHAMBERS"**!'°. RAPHAEL CHEE'*, CAROLYN I. PEDDLE-MCINTYRE"?, NICOLAS H. HART"?,
FREERK T. BAUMANN'', JAMES DENHAM'?, MICHAEL BAKER'?, and ROBERT U. NEWTON'*'4

Med. Sci. Sports Exerc., Vol. 50, No. 3, pp. 393-399, 2018.

Exercise Mode

Resistance

Aerobic Flexibility

Weight Bearing

Bone Metastases Site Upper Trunk Lower

Non-weight Bearing Static

Pelvis v [
Axial skeleton (lumbar)

Axial skeleton (thoracic/ribs)

Proximal femur

All regions

J
1b
v
.‘b
v
v
v

1b

V, Target exercise region.

“xclusion of hip extension/flexion — inclusion of knee extension/flexion.

%Exclusion of spine/flexion/extension/rotation.

“Exclusion of shoulder flexion/extension/abduction/adduction — inclusion of elbow flexion/extension.
Weight bearing (e.g., walking); non-weight bearing (e.g., cycling).

Measure Baseline 3 months Adjusted Change
EX CON EX CON Mean (95% CI) P-value
(n=22) (n=26) (n=22) (n=26)
Physical functioning, NBS** 47.8 (6.8) 45.5 (8.2) 49.5 (5.0) 44.8 (7.8) 3.2(0.4t06.0) 0.028
Physical performance
Leg extension, kg (n=9. 12) 60.5 (16.2) 58.7 (15.8) 65.8 (14.4) 57.8 (14.1) 6.6 (0.6 to 12.7) 0.033




Original Article

In Vive Tibial Compression Decreases Osteolysis and Tumor Formation
in a Human Metastatic Breast Cancer Model'

Maureen E. Lynch, Ph.D.!, Daniel Brooks, M.S.", Sunish Mohanan, DVM, DACVP?, Min Joon
Leel, Praveen Polamrajul. Kelsey Dent, B.S.l, Lawrence Bonassar, Ph.D.{‘Z.. Marjolein C. H. van
der Meulen, Ph.D.">*, Claudia Fischbach, Ph.D."?

Initial Date Submitted October 10, 2012; Date Revision Submitted March 1, 2013; Date Final Disposition Set April 15, 2013
Journal of Bone and Mineral Research

© 2013 American Society for Bone and Mineral Research
DOI 10.1002/jbmr.1966
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“‘mechanical loading dramatically reduced
osteolysis and tumor formation and increased
tibial cancellous mass due to trabecular

thickening”
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Open Access

BM) Open Can exercise suppress tumour growth in
advanced prostate cancer patients with
sclerotic bone metastases? A
randomised, controlled study protocol

Mechanical suppression of osteolytic bone L
metastases in advanced breast cancer
patients: a randomised controlled study

protocol evaluating safety, feasibility and

examining feasibility, safety
and efficacy

preliminary efficacy of exercise as a
targeted medicine
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Program Completion:
36 men with prostate cancer and sclerotic lesions (90%)
32 women with breast cancer and osteolytic lesions (80%).

Metastatic Burden:

Median 5.5 skeletal lesions per patient (range: 1 to 16) - Safe (expected, low grade AE)
High overall bone metastatic burden (552 lesions in 80 patients).  Feasible (~70% attendance)
Skeletal Adverse Events: * Includes people with high-volume
No vertebral compressions, change in bone pain, or fragility fractures. metastatic bone disease.
Adverse Events due to Exercise:  Includes clinic supervised, and
No serious adverse events home-based exercises.

9 minor adverse events: aggravations of pre-existing conditions only.
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Primary Outcome

progression free survival

Secondary Outcomes

overall survival

time to first symptomatic skeletal-related event
time to progression of pain, degree of pain
biomarkers: inflammation, metabolism, androgens
physical and emotional quality of life

Design

Supervised exercise versus recommendation + behaviour support
Moderate to high intensity cardiorespiratory and resistance training

Autoregulated

Periodised

Isometric loading of bone metastatic sites
Pivoted to telehealth during Covid19 restrictions

Intense Exercise for Survival among
Men with Metastatic Castrate-Resistant

Prostate Cancer (INTERVAL-GAP4): a
multicentre, randomised, controlled

phase III study protocol

Robert U Newton,"?® Stacey A Kenfield,* Nicolas H Hart,"*® June M Chan,*®
Kerry S Courneya,"” James Catto,® Stephen P Finn,? Rosemary Greenwood, '’
Daniel C Hughes,"" Lorelei Mucci,'? Stephen R Plymate,'® Stephan F E Praet,’>"*
Emer M Guinan,'® Erin L Van Blarigan,® Orla Casey,'® Mark Buzza,'® Sam Gledhill,®
Li Zhang,®'" Daniel A Galvao,"® Charles J Ryan,*'"'® Fred Saad'®

Newton RU, et al. BMJ Open 2018;8:¢022899. doi:10.1136/bmjopen-2018-022899
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Feasibility and Implementation of INTERVAL-GAP4: A Global
Randomised Controlled Trial of Intense Hybrid-supervised/Self-
managed Versus Self-directed Exercise for Metastatic Prostate
Cancer

Total Intervention Control
Adverse Events All Grades | Grade 1-2 Grade 3 Grade 4 Grade 5 Grade 1-2 Grade 3 Grade 4 Grade 5
Anyl 271 132 22 1 7 78 24 1 6
Study-related 19 19 0 0 0 0 0 0 0
Serious 34 0 11 1 7 0 8 1 6
Study-related and serious 0 0 0 0 0 0 0 0 0
Exercise-related and led to
discontinuation of the 0 0 0 0 0 0 0 0 0
Death related to an AE 13 0 0 0 7 0 0 0 6
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Exercise in advanced prostate cancer elevates myokine levels
and suppresses in-vitro cell growth
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Editors Choice 2022

The Editor of Prostate Cancer and Prostatic Diseases is delighted to share with you this Editor's Choice
collection featuring some of the best research and reviews published in the journal in 2022. These papers
showcase the breadth of scope and coverage that this journal consistently delivers to its readers.

Collection 27 Feb 2023
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ARTICLE
Acute effect of high-intensity interval aerobic exercise on serum

myokine levels and resulting tumour-suppressive effect in
trained patients with advanced prostate cancer
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Precision Exercise Oncology Ecy

UNIVERSITY

Precision Exercise Oncology applies extensive
biological, health and fitness assessment with
Integration of wearable sensors to deliver a

dynamic, individualized exercise prescription.

Exercise is treated as a first-line therapy—
prescription constantly adjusted to optimize
cancer suppression, enhance survival, improve
the effectiveness of other treatments, and reduce
their side effects.

Exercise Medicine
Research Institute
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Body Composition
Prostate Cancer - ADT

ASSESSMENT
* BMI-overweight
* DEXA-pre-sarcopenic

* Overall & cancer specific mortality risk 1 7
* Frailty risk

* Treatment tolerance ¢

* Diabetes and CVD risk &

Example ECU ..

Research Institute
EDITH COWAN
UNIVERSITY

PRESCRIPTION
* Highvolume load resistance training
* Large muscle groups
e Compound movements
* Accentuated eccentric
* Periodized
* Protein supplement & energy balance
* Limitaerobic exercise
* Recovery strategies

"

INTERPRETATION




Exercise Priming Ec&/ oo g
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Realtime monitoring
heart rate, HRV, HRA,
temperature, O2Sat...

$

Optimize to Individual based
on prior assessments and
response on the day

$

Oxygen enhancement effect

Enhance tumor perfusion Delivery of radiation sensitizers
Reduce hypoxia Greater immune response
Activate immune cells Suppressive tumour microenvironement

Exercise-induced hyperthermia Protection of normal tissues



UbiqUitOUS monitoring: EClJ Exercise Medicine

The early warning system EDITH COWAN
UNIVERSITY

Alterations in physical activity characteristics and
sleep quality reflect even the most subtle changes

Disease progression
Treatment toxicities accumulating
Mental health issues
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FitMed
Exercise Medicine
Nutrition

Psychology
Patient Education

fitmed.com

£3FitMed

O & U

PREVENTION

DIAGNOSIS TREATMENT RECOVERY

"l want to reduce my

"I've have a diagnosis,
risk or stay well long-

"I'm in treatment and
want to stay strong,

"I've completed
treatment and want to
supported, and reduce rebuild or recover."

side effects."

and want to prepare or

term." stabilise."

e

Move

* Movement is powerful
medicine — when it's

~ prescribed.
Personalised exercise

medicine improves

su&ivability, manages

MAINTENANCE

"I'm doing okay but
want to stay that way."

PALLIATIVE

"l want support that
respects quality of life,
dignity, and control.”
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DR. ROBERT U. NEWTON

MyExercise
Medicine
FOR CANCER

How exercise awakens the body’s
own medicine to treat cancer

Order on Amazon
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