» CANADIAN CANCER
SURVIVOR NETWORK

The 5Ws of Exercise
and Cancer

Dr. Daniel Santa Mina RKin CSEP-CEP PhD

Professor | University of Toronto // Director | UHN Surgical
Prehabilitation Program // Co-Founder | PrehabRx



I Roles & Disclosures

* Professor, University of Toronto, Faculty of Kinesiology and Physical Education
* Clinician Investigator, Toronto General Hospital Research Institute
* Director, Research and Programming, Surgical Prehabilitation Program, UHN

* Research Lead, GoodHope Exercise and Rehabilitation (GEAR) Program, EDS Clinic, UHN

Co-Founder | CEO, PrehabRx

> CANADIAN CANCER
\{ SURVIVOR NETWORK



After this talk, | hope you will be able to...
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WHY should people with
cancer exercise?



Exercise Oncology

Exercise oncology is the field that studies and applies structured physical activity and exercise interventions as
part of cancer prevention, treatment, and survivorship, with the goal of improving health outcomes, managing
side effects, and enhancing quality of life for people with cancer
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Exercise Oncology

Exercise oncology is the field that studies and applies structured physical activity and exercise interventions as
part of cancer prevention, treatment, and survivorship, with the goal of improving health outcomes, managing
side effects, and enhancing quality of life for people with cancer
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Structured Exercise after Adjuvant
Chemotherapy for Colon Cancer

Kerry S. Courneya, Ph.D.,! Janette L. Vardy, M.D., Ph.D.,*?
Christopher J. O'Callaghan, D.V.M., Ph.D.,* Sharlene Gill, M.D.,*
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Neil S. Chua, M.D.," Derek J. Jonker, M.D.,"* Philip ). Beale, Ph.D.,”*
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and Christopher M. Booth, M.D.,” for the CHALLENGE Investigators*

ABSTRACT

BACKGROUND
Preclinical and observational studies suggest that exercise may improve cancer out-
comes. However, definitive level 1 evidence is lacking.

METHODS
In this phase 3, randomized trial conducted at 55 centers, we assigned patients with
resected colon cancer who had completed adjuvant chemotherapy to participate in a
structured exercise program (exercise group) or to receive health-education materi-
als alone (health-education group) over a 3-year period. The primary end point was
disease-free survival.

RESULTS
From 2009 through 2024, a total of 889 patients underwent randomization to the
exercise group (445 patients) or the health-education group (444 patients). At a
median follow-up of 7.9 years, disease-free survival was significantly longer in the
exercise group than in the health-education group (hazard ratio for disease recur-
rence, new primary cancer, or death, 0.72; 95% confidence interval [CI], 0.55 to
0.94; P=0.02). The S-year disease-free survival was 80.3% in the exercise group and
73.9% in the health-education group (difference, 6.4 percentage points; 95% CI,
0.6 to 12.2). Results support longer overall survival in the exercise group than in
the health-education group (hazard ratio for death, 0.63; 95% CI, 0.43 to 0.94). The
8-year overall survival was 90.3% in the exercise group and 83.2% in the health-
education group (difference, 7.1 percentage points; 95% CI, 1.8 to 12.3). Musculo-
skeletal adverse events occurred more often in the exercise group than in the
health-education group (in 18.5% vs. 11.5% of patients).

CONCLUSIONS
A 3-year structured exercise program initiated soon after adjuvant chemotherapy
for colon cancer resulted in significantly longer disease-free survival and findings
consistent with longer overall survival. (Funded by the Canadian Cancer Society
and others; CHALLENGE ClinicalTrials.gov number, NCT00819208.)

Author affiliations are listed at the end of
the article. Dr. Courneya can be contacted
at kerry.courneya@ualberta.ca or at the
Faculty of Kinesiology, Sport, and Recre-
ation, College of Health Sciences, Univer-
sity of Alberta, Edmonton, AB, Canada
T6G 2H9. Dr. Booth can be contacted at
booth@queensu.ca or at the Department
of Oncology, Queen's University, Kingston,
ON, Canada K7L 3N6.

*A complete list of the CHALLENGE inves-
tigators is provided in the Supplementary
Appendix, available at NEJM.org.

This article was published on June 1, 2025,
at NEJM.org.

DOI: 10.1056/NEJM0a2502760
Copyright @ 2025 Massachusetts Medical Society.

Exercise Oncology is

Having a Moment
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In a nutshell:

* BIG HIGH-QUALITY STUDY

* Colon cancer who completed adjuvant chemo
e 3-yr structured exercise program vs. education

* People who exercised
* lived longer
* Had better physical function

Courneya, K. S., Vardy, J. L., O’'Callaghan, C. J., Gill,
S., Friedenreich, C. M., Wong, R. K., ... & Booth, C. M.
(2025). Structured exercise after adjuvant
chemotherapy for colon cancer. New England Journal
of Medicine, 393(1), 13-25.




So, what's the big deal with CHALLENGE?

First Level 1 Evidence
Showing Survival
Benefit from Exercise
in People with Cancer

Q
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Putting CO.21 Effect Size on Context

Adjuvant Exercise

Absolute OS Gain

Colon 7% at 8 years

Adjuvant Oxaliplatin

Colon 5% at 10 years

Adjuvant Osimertinib NSCLC 8% at 5 years

Consolidation Durvalumab

NSCLC 10% at 5 years

Adjuvant Trastuzumab Breast 5% at 5 years
Peri-op Pembrolizumab INBC 5% at 5 years

Adjuvant Pertuzumab

Breast 1.8% at 10 years

Presented at ASCO 2025



The exercise oncology evidence (prehab and rehab)

has decades of supporting evidence

# of Studies Per Year on
Exercise and Rehab & Cancer

# of Studies Per Year on

Prehabilitation & Cancer
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Beyond survival, the benefits of exercise for people
are vast and continue to expand...

* Pain

* Fatigue

* Aerobic capacity

e physical strength

* Range of motion

e Cardiotoxicity protection
* Lymphedema

* Bone Loss

 Mood disorders including depression and
anxiety

* Shorter length of stay

Fewer treatment complications
Work productivity

Social functioning

Metabolic syndrome risk
Second malignancies
Recurrence of primary malignancy
Body image concerns

Sexual Dysfunction

Cognitive dysfunction

Social isolation

Better work productivity






Low risk

Moderate
risk

High risk

National

comprehensive NCCN Guidelines Version 1.2024

W(e{o'l Cancer
Network®

Survivorship: Physical Activity

NCCN Guidelines Index

Table of Contents
Discussion

RISK ASSESSMENT FOR PHYSICAL ACTIVITY-INDUCED ADVERSE EVENTS

No significant comorbidities

* Peripheral neuropathy
* Arthritisimusculoskeletal issues

(SPAIN-6)

\ J

* Poor bone health

« Lymphedema (SLYMPH-B)
* Presence of limb prosthesis

* History of lung surgery or major abdominal
surgery

* Ostomy

e Cardiopulmonary comorbidities
(ie, chronic obstructive pulmonary
disease [COPD], congestive heart failure
[CHF], coronary artery disease [CAD],
cardiomyopathy) (SCARDIO-1)

* Severe nutritional deficiencies (SNWM-3)

» Severe fatigue (SFAT-1)

* Worsening/changing health condition (ie,
lymphedema exacerbation)

* Ataxia

* Notable reduction in independence with
mobility (ie, difficulty rising from a chair and/
or walking)

& General Principles of Physical Activity (SPA-1).

\

—

General recommendations® for physical

activity for cancer survivors

» General recommendations® for cancer
survivors with modifications based on
assessment

* Consider medical evaluation prior to
initiation of exercise program

* Consider referral to trained personmallf

* Medical evaluation and clearance

prior to initiation of exercise program | ———

* Refer to trained personnelf

Considerations
for specific
populations

(SPA-C)

Y

Implementation of
physical activity
recommendations

(SPA-4)

fTrained personnel can include physical and occupational therapists, certified exercise professionals, and rehabilitation specialists. Specialized training in working with
survivors is available for both physical therapists and exercise professionals: ACSM [http://www.acsm.org/get-stay-certified] and American Physical Therapy Association

[APTA] Oncology section [hitp://oncologypt.org].



Almost everyone with
cancer can exercise.

There are some circumstances that
increase risk of exercise which
should be addressed by a
healthcare professional.

Although rare, there may be
iInstances when exercise not
advised.

Talking with your healthcare team is
the best place to start if you're
concerned about exercise.

15






Exercise Evidence Spans the Cancer Continuum

CANCER CONTROL CATEGORIES
DIAGNOSIS

Research Research Research Research Research Research Research

PREDIAGNOSIS POSTIHAGMNCISIS

CANCER-RELATED TIME PERIODS

Courneya & Friedenreich, 2014, Semin Oncol Nursing



Relative to active
treatments

Research has show that exercise can be safe and effective
during:

e Chemotherapy
* Radiation therapy
* Immunotherapy

* Hormone therapy

* Exercise during infusion have largely only been
conducted in trials

e Symptoms may determine ability to exercise at a given
time, e.g.,
* Fatigue
* Nausea
* Infection risk
* hospitalization






Health authorities endorse exercise after a cancer diagnosis,
Including before, during, and after cancer therapy
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Your Exercise Oncology PRESCRIPTION

Aerobic Exercise Resistance Exercise
* 3x per week * 2x per week
* 30 min per session * 30 min per session

* Moderate Intensity » 2-3 sets per muscle group



Some Examples

Aerobic Exercise

Brisk walking outdoors or on a treadmill.
Light jogging or stationary cycling.

Swimming laps or using an elliptical machine.
Low-impact aerobics or marching in place.

Resistance Exercise

Bodyweight squats or seated leg presses.

Wall push-ups or dumbbell chest presses.
Seated rows or resistance band pulls for back.
Bicep curls or shoulder raises with light weights.
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Exercising

with Bone
Metastases

cancerexercise.med.ubc.ca/bmehub/

THE UNIVERSITY OF BRITISH COLUMBIA

Faculty of Medicine
Cancer Exercise Research

Home  About v Research People with Cancer v Healthcare Professionals v  Participate in a Study ~ Lab Services  Project ECHO

ISEQ Webinar Series v  Bone Metastases and Exercise (BME) Hub

Bone Metastases and Exercise (BME) Hub

Please scroll down to see translated materials, available for 26 countries to date.

About BME Hub

The Bone Metastases and Exercise Hub provides access to resources on exercise recommendations
E Bone Metastases for people with bone metastases. These resources created by the Bone Metastases and Exercise
u and Exercise Hub Knowledge Mobilization Team are intended to work together to inform and support patients, exercise

professionals and health care professionals.

Find out more about the Bone Metastases and Exercise Knowledge Mobilization Team and the
International Bone Metastases Exercise Working Group here.

About BME Hub



Try to make Exercise
‘sticky’

Sticky behaviours are actions or habits that are routine
and are difficult to change or break.

1. They are attractive despite the barriers

2. They feel good or rewarding when you do them.

Ultimately, two things make exercise unsticky:
1. Insufficient motivation to exercise.

2. The challenges or barriers to exercise exceed the
capacity.



1. Be as active as
VOu can.

90 min of aerobic exercise and 2 sessions
per week of resistance training.




2. Do what
works for you.

90 min of aerobic exercise and 2
sessions per week of resistance

training.




3. Work out with Partner




4. Digitally-Supported / Guided Workouts



5. Be where you are comfortable.



Concerns Related to Exercise During and After

Cancer Treatment

* Physical Barriers:
* Fatigue
* Pain and physical limitations (shoulder mobility, ymphedema, bone mets)
* Concerns about safety, fear of injury or worsening symptoms.

Psychological Barriers:
e Anxiety related to exercise and cancer progression.
* Low motivation and confidence in ability to exercise.
* Feelings of vulnerability and fear related to treatment side effects.

Knowledge and Information Gaps:

* Uncertainty about what types, intensity, and timing of exercise are safe and
effective.

* Lack of clear guidance from healthcare providers on exercise.

Emotional and Behavioural Concerns:
* Feelings of isolation or shame impacting exercise engagement.
« Difficulty developing sustainable exercise habits amidst cancer challenges.

Social and Environmental Barriers:
* Limited access to suitable exercise facilities or programs.
* Lack of social support and encouragement.
* Time constraints due to treatment schedules, caregiving, or work.

Smith-Turchyn, et al, 2016,
Physiother Can

Andersen, et al, 2023, Support
Care Cancer

Chan, et al, 2023,
Psychooncology

Wilson, et al, 2025, JAMA
Netw Open

Yeon, et al, 2022, BMJ Open

Sweegers, et al, 2023, Breast
Cancer Res Treat

Wurz, et al, 2015, Support
Care Cancer



Start with empathy.

It's not easy to exercise
routinely.

It's REALLY hard when
you have cancer.




Overall access to
Oncology Prehab and Rehab Access

<5%

33






Canadian

Cancer ~Community Services Locator
Society

Q exercise @ Location o Distance Search

Did you mean: Rehabilitation and exercise

Services category ~ Service type ¥ Free service? ~ Cancer type ~ | servicesfor~ \ Language ~ Affiliation Clear all Show map ()
111 Results Results per page: 10 v
Gitsegukla Community Health Centre o
Gitsegukla First Nation 165 Howe Street Gitsegukia, BC, VOJ 2J3
5 3 Y wt 225
We provide Our Wisdom, Our Kindness, Our Strength to gain % (250) 849-5231ext 225
respect 2 http//www.gitsegukla.net
271km

Services offered

Emotional support Homecare Rehabilitation and exercise Transportation

4 [ save this

Professional Counselling Services IEll
Inner Pathways Provincewide Service 9 RTA
%, (780) 837-6064 °

Writing Through Cancer: A four-week (2 hours per session)
2 https://www.innerpathways.ca/

expressive writing and discussion course.
447 km
Services offered

Edmonton

Provincewide Service Emotional support  Grief support

S [ save this 9 9 Eaigery
)

Health and Wellness Center 9
Fort Nelson First Nations 5001 Dene Etene Road Fort Nelson, BC, VOC 1RO
%, (250) 774-2300

2 https:/[fortnelsonfirstnation.org/he..

Seattle

The newest FNFN building is the Health and Weliness Center
which houses the Health and Community Services staff.

473 km
Services offered

Partland



Free Exercise Oncology Programs Across Canada

EXCEL* PREH/AB

EXercise for Cancer to Enhance Living Well




EXCE

EXercise for Cancer to Enhance Living Well |
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Free, 12-week program for people with limited access
(typically rural communities)

» 2x/week, 1 hour each

Group-based Program
* New cohorts start every January, April, and
September
Circuit-style
* Tailored to individual needs
Zoom platform
* Moderator plus instructor
» Safety, set-up, build rapport, deliver effective fitness
training
Developing the EXCEL community
* Pre-post class time for discussion
* Education webinars for pt

More information:
* exercise.research@ubc.ca
* Daniel.santamina@utoronto.ca
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PREH/\B

FREE
personalized,
evidence-based,
accessible,
scalable,
virtual (online),
clinician-led
Prehabilitation and Exercise
Oncology




Easy to start.

PREH/B

PrehabRx.ca

Programs - Abot Biog ComtactUs

Vtad Evwriae Progrees

Treatment-Specific Streams
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Cancer Esnrtine Poogas

Programs

Build Strength
Through Your
Cancer Journey

Building strength, energy, and resilience

Abost Blog

before, during, and after cancer treatment
with personalized exercise programs

designed specificaily for cancer patients

and survivors.

How It Works

Comtact Us




Thank youl!
Questions?

daniel.santamina@utoronto.ca

m Connect with me on LinkedIn

@% www.prehabrx.ca

ﬂ\. Toronto Genera 1
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w FACULTY of KINESIOLOGY = PHYSICAL EDUCATION
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