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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 

Exercise oncology is the research and clinical 
application to people with cancer



Exercise Medicine
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Prospective cohort studies of post diagnosis 
Exercise and Cancer Specific Mortality

Across 26 studies of breast, colorectal and 
prostate cancer patients, there is a 37% reduction 
in risk of cancer-specific mortality, comparing the 

most versus the least active patients (pooled 
relative risk=0.63, 95% confidence interval: 0.54-

0.73)

Friedenreich et al. Clin Cancer Res. 2016 Jul 12. [Epub ahead of print]



Compared to other therapies

•Data from these studies suggest a reduced risk of recurrence or 
death of 50% to 60%. 

“Such an effect parallels that of trastuzumab (Herceptin) for HER-
2–positive breast cancer patients, an agent heralded by the 
oncologic care community and by the Director of the National 
Cancer Institute, Andrew C. von Eschenbach, MD, as “a major 
advance and
turning point in eliminating suffering and death from cancer.”
Demark-Wahnefried W. Journal of Clinical Oncology. 24(22):3517-8. 2006.

Exercise is NOT an alternative to 
primary cancer therapies but rather 

a critical synergistic medicine



Prospective RCT’s
Exercise and Survival

2008



Disease-Free Survival (DFS)
Primary endpoint: Time to recurrence, new primary 
cancer, or death.
Median follow-up of 7.9 years, the exercise group 
had a 28% lower risk of disease recurrence, new 
cancers, or death (hazard ratio [HR] = 0.72; 95% CI, 
0.55–0.94; P = 0.02) 

Overall Survival (OS)
HR for death: 0.63 (95% CI, 0.43–0.94), indicating a 
37% reduction in risk of death for the exercise group



Disease-Free Survival (DFS)
Primary endpoint: Time to recurrence, new primary 
cancer, or death.
At a median follow-up of 7.9 years, the exercise 
group had a 28% lower risk of disease recurrence, 
new cancers, or death (hazard ratio [HR] = 0.72; 95% 
CI, 0.55–0.94; P = 0.02) 
Overall Survival (OS)
HR for death: 0.63 (95% CI, 0.43–0.94), indicating a 
37% reduction in risk of death for the exercise group
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Exercise induced immunotherapy
• Improved immune function through increased cell 

surveillance, activation, and infiltration by the innate 
system. 

Cell Metabolism (2016), http://dx.doi.org/10.1016/j.cmet.2016.01.011



EXERCISE INDUCED IMMUNOTHERAPY

Cell Metabolism (2016), http://dx.doi.org/10.1016/j.cmet.2016.01.011



• Enhance delivery
• Reduced toxicities

Chemotherapy

• Reduce hypoxia
• Enhance immune 

response
• Less side effects

Radiation therapy

Multi-therapy facilitation

• Suppress progression
• Increase resilience
• Less complications
• Rehabilitation

Surgery

• More and better 
immune cells 
harvested

• Enhanced delivery
• Improved immune 

response

Immunotherapy



Nat Rev Urol 13, 258–265 (2016). https://doi.org/10.1038/nrurol.2016.46



Nat Rev Urol 18, 519–542 (2021). 
https://doi.org/10.1038/s41585-021-00476-y



Testosterone 
PSA  
but…
Lean mass  
Fat mass 
Bone mineral density 



Impact Exercise for Bone Health



Lumbar spine BMD (% change over 6 months)

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.



Metastatic Prostate Cancer
• Cancer spread beyond the prostate 

gland
• Stage 4 disease
• Predominantly osteoblastic (bone-

forming).
• Much more difficult to treat
• 5-year relative survival rate plummets
• "super anti-androgens“
• Radiation therapy
• Chemotherapy
• Side effects are considerable
• QOL and function become paramount
• Recommendation up to 2011 – “avoid 

physical activity in particular resistance 
exercise”

• Patients were not doing well



• EX completed 32±10 of 36 sessions (89% 
attendance) 

• No exercise-related adverse events or 
skeletal fractures

• Session perceived intensity 12.7±1.2 (6-20 
scale) 

• Perceived tolerance 5.5±1.1 (0-7 scale) 
• CTC pain grade 0.2±0.3 (0-3 scale) 
• No bone pain assessed by FACT-BP 

(p=0.507)

METASTATIC DISEASE



DELIBERATE LOADING OF BONE METS?
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“mechanical loading dramatically reduced
osteolysis and tumor formation and increased 

tibial cancellous mass due to trabecular 
thickening”

DELIBERATE LOADING OF BONE METS?
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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)
High overall bone metastatic burden (552 lesions in 80 patients).
 
Skeletal Adverse Events: 
No vertebral compressions, change in bone pain, or fragility fractures.

Adverse Events due to Exercise: 
No serious adverse events 
9 minor adverse events: aggravations of pre-existing conditions only. 

• Safe (expected, low grade AE)
• Feasible (~70% attendance)

• Includes people with high-volume
     metastatic bone disease.

• Includes clinic supervised, and
     home-based exercises.



MOVEMBER 
GLOBAL ACTION 
PLAN 4 - GAP4
Intense exercise for survival among 
men with metastatic, castrate resistant 
prostate cancer: (INTERVAL-GAP4).

• First RCT to 
test if exercise 
medicine 
causes 
increased 
survival in 
patients with 
mCRPC 

• 154 recruited
• 14 trial sites 
• 10 countries



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 

Exercise medicine for survival

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



PIVOTAL EXERCISE TRIAL 
ADVANCED PROSTATE 

CANCER

232 consented across 14 sites
145 randomised after screening
79 now deceased

Exercise Related 
- 49 (all ≤ Grade 3).
- NONE SRE/SSE.

SUMMARY
• Safe (expected and low-grade Adverse Events)
• Feasible (median adherence 84%)



Results
1) Circulating myokine levels 

2) Cell growth

~20%

Methods

“these data suggest that exercise training promoted 

systemic adaptations that theoretically could slow PCa 

progression”

Conclusion



Methods

Results
1) Circulating myokine levels 

2) Cell growth

Circulating myokine levels (Oncostatin M, IL-6, SPARC 
and IL-15) elevate immediately after the exercise and 
return to baseline after 30 minutes of exercise in 
trained patients with mCRPC. 

Direct application of serum obtained immediately 
after the exercise reduced prostate cancer cell line 
(DU145) compared to serum obtained before the 
exercise. 

Every bout of exercise might be an additional 
“dosage” for tumor suppression for an anti-cancer 
environment established by exercise adaptation via 
regular exercise. 

Conclusion



Precision Exercise Oncology

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.



Comprehensive Assessment Model

Assess

PrescribeMonitor



Body Composition Example
Prostate Cancer - ADT

INTERPRETATION
• Overall & cancer specific mortality risk 
• Frailty risk 
• Treatment tolerance 
• Diabetes and CVD risk 

Prioritize Muscle Hypertrophy

ASSESSMENT
• BMI – overweight
• DEXA – pre-sarcopenic 

PRESCRIPTION
• High volume load resistance training
• Large muscle groups
• Compound movements
• Accentuated eccentric 
• Periodized
• Protein supplement & energy balance
• Limit aerobic exercise
• Recovery strategies



Exercise Priming

Realtime monitoring
heart rate, HRV, HRA, 
temperature, O2Sat… 

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

Enhance tumor perfusion
Reduce hypoxia
Activate immune cells
Exercise-induced hyperthermia

Oxygen enhancement effect
Delivery of radiation sensitizers
Greater immune response
Suppressive tumour microenvironement
Protection of normal tissues



Ubiquitous monitoring:
The early warning system

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

• Disease progression
• Treatment toxicities accumulating
• Mental health issues



Exercise Medicine
Nutrition

Psychology
Patient Education

fitmed.com



United States 
Launched

September 18
New York Stock 

Exchange
• Symptoms
• Disease(s)
• Treatments
• Medication
• Cognitive Function
• Adaptive Pressure
• Behaviour
• Mental State

• Dose Compliance
• SSPP
• Priming Index
• Early Detection
• Pain Score
• Physical Function
• Psychological
• Cognitive
• Cardiopulmonary Function

• Medical Imaging
• Blood Pathology
• Genomics & Epigenetics
• Microbiome & Metabolomics

partnerships

Register https://www.fitmed.com/download



Instagram

LinkedInTwitter (X)

@ProfRobNewton

r.newton@ecu.edu.au

Order on Amazon

SubStack
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