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OVERVIEW

EXERCISE ACROSS THE CANCER CONTINUUM

Exercise as Oncology
Medicine Trials in
Boston

The Problem




Our Research Goal
To Optimize Treatment Outcomes and Reduce Comorbid Conditions
with Exercise In Cancer Survivors to Progress Exercise Oncology
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The Problem
Cancer survivors are a vulnerable population prone to
accelerated aging.

Chemotherapy = radiation A

Physiologic Capacity

Molecular Integrity

Adapted from Ness et al., 2020, JCO 4




The Problem
Pre-existing conditions at diagnosis in combination with
treatment promote comorbid disease risk in cancer survivors.

Multiple-Hit Hypothesis

Direct Hit- Door brain health
Cancer
Cancer Treatments

Immune impairments
Blood disorders
Cardiovascular events
Respiratory problems

Gastrointestinal disease
Baseline Status- £y Weakened bones

Age, Smoking, W sl
Comorbidities A 2 (\SS 4 Muscle breakdown

Cancer Pétient

= Dana-Farber cancer Institute Jones et al., 2007 JACC 5



The Problem
Patients with cancer may experience general health declines
accelerated by cancer treatments before, during, and following
a cancer diagnosis.

Pre-diagnosis health declines

Post-diagnosis early intervention opportunity
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A Promising Solution...
Exercise improves health outcomes after treatment among
cancer survivors.

Better quality of
life, less anxiety,
depression &

fatigue

Exercise Recommendations for
Cancer Survivors

Aerobic 3 times per week
Exercise 30 minutes per session

— Moderate intensity

Improved
physical
function
&
fitness

= Dana-Farber cancer Institute



Engagement in regular exercise elicits multifaceted
benefits among prostate cancer survivors.

* Minimal evidence to date

= Dana-Farber cancer Institute



Pre-surgical exercise (prehabilitation) is beneficial for

cancer patients.

Pelvic floor muscle training
improves INCONTINENCE

Odds Ratio
M-H, Random, 95% CI
Meta-analysis (2018) ——
: —a—
18 studies
.
0.=01 0?1 1 1:0 1(:)0
Lung (7), prOState (5), Favours [control] Favours [intervention]

breast (4), bladder
Exercise reduces HOSPITAL STAYS and

(1), multiple sites (1)
POST-SURGICAL COMPLICATIONS

Mean Difference 0Odds Ratio
Duration of 1 day to 3 — V. Randem, 95% CI W+, Random, 9% !
weeks - -
- —

-

-10 -5 0 5 10  0.01 0.1 1 10 100
Favours [intervention] Favours [control] Favours [experimental] Favours [control]

5 fewer days; 55% reduced risk of complications

#= Dana-Farber cancer Institute Treanor et al., 2018, JCS 9



Exercise during therapy is beneficial for cancer patients.

Exercise improves

CARDIORESPIRATORY FITNESS

No. No.
Exercise Control ~ Mean (95% Cl)

22 20 -3.10(-9.46 to 3.26)
18 10 -1.00 (-7.20 to 5.20)
47 43 -0.20 (-2.89 to 2.49)
102 102 0.40 (-1.04 to 1.84)
110 112 0.60 (-1.27 to 2.47)
82 a9 0.75 (-0.38 to 1.87)
108 106 0.86 (-1.93 to 3.65)
160 82 0.88 (-1.48 to 3.23)
50 47 1.00 (-2.16 to 4.16)
32 31 1.10 (-1.40 to 3.60)
50 47 1.30 (-1.98 to 4.58)
27 25 1.50 (-2.63 to 5.63)
186 91 1.54 (-0.63 to 3.71)
80 a1 1.75 (-1.24 to 4.74)
20 17 1.88 (~1.44 to 5.20)
6 8 1.90 (-2.04 to 5.84)
57 24 1.94 (-1.64 to 5.52)
25 25 2.00 (~2.55 to 6.55)

Meta-analysis (2018)
14 studies

Lung, prostate,
breast, hematologic

14 7 2.00 (-5.37 t0 9.37)

9 9 2.00 (-1.33 t0 5.33)
16 16 2.10 (-2.32 to 6.52)
13 10 2.10 (-2.94 t0 7.14)
25 26 2.10 (-0.17 to 4.37)
19 9 2.10 (-3.68 to 7.88)
21 20 2.80 (-2.60 to 8.20)

30 28 2.98 (-0.22 to 6.18)
26 29 3.00 (-0.26 to 6.26)
20 20 3.20 (1.61t0 4.79)
30 31 3.20 (-0.73t0 7.13)
20 22 3.20 (-0.95 to 7.35)
24 28 3.30 (0.35to 6.25)
59 52 3.30(0.76 to 5.84)
23 20 3.30 (-1.89 to 8.49)
35 26 3.60 (-0.03 to 7.23)
15 13 3.70 (-1.93 t0 9.33)

8 8  3.90 (-2.41t0 10.21)
14 15 4.10 (-1.58 t0 9.78)
47 43 4.10(1.13t0 7.07)

980 patients; 31
male

Median 15 week

10 10 4.10(-3.38to 11.58)
. . B 4siraeiiren
intervention 73 “eeniommasy

60 62 4.90 (0.61t09.19)
32 30 5.20 (-1.60 to 12.00)
20 26 6.84(1.17t0 12.51)
45 44 6.87 (3.76 to 9.98)
15 15  8.28 (-3.99 to 20.55)
10 10  8.50 (-3.29 to 20.29)

e

2.13(1.58 to 2.67)

-10 ] 10 20 30
:Mean Difference

&Ememr)

#= Dana-Farber cancer Institute Scott et al., 2018, JCO 10




Exercise during therapy is beneficial for cancer patients.

Exercise improves

MUSCLE STRENGTH and LEAN BODY MASS

Mean Difference Mean Difference
| IV, Random, 95% CI IV, Random, 95% CI
Meta-analysis (2017) —
13 studies N
I | ——eel
Prostate, breast *
1152 patients; 43% —— ’ B
male _
—_t ’
e
Median 15 week
intervention | | - | o ¢
-100 -50 0 50 100 2 0 1 2
Sedentary Resistance Exercise Sedentary Resistance Exercise

+26 kgs strength; +0.8 kgs lean body mass

#= Dana-Farber cancer Institute Padilha et al., 2017, JCS 11



Does exercise improve mortality among cancer survivors?

Exercise performed before or after diagnosis is associated with reduced mortality risk

among breast and colorectal cancer survivors.

Breast cancer (post-diagnosis PA)

Irwin et al., 2008 (women) 44— 0.33[0.15, 0.73]
Holick et al., 2008 (women) P 0.44 [0.32, 0.60]
Irwin et al., 2011 (women) P 0.54 [0.38, 0.79]
Beasley et al., 2012 (women) ] 0.60 [0.51, 0.72]
Random effects model <> 0.52 [0.42, 0.64]
Colorectal cancer (post-diagnosis PA)

Meyerhardt et al., 2006, CALGB (men and women) < | 0.37[0.16, 0.82]
Kuiper et al., 2012 (women) <] | 0.41[0.21, 0.81]
Meyerhardt et al., 2006, NHS (women) 4— 0.43 [0.25, 0.74]
Campbell et al., 2013 (women and men) —m— 0.58 [0.47, 0.71]
Meyerhardt et al., 2009 (men) I —I 0.59 [0.41, 0.86]
Baade et al., 2011 (men and women) —— 0.75[0.60, 0.94]
Random effects model S 0.58 [0.48, 0.70]

| | | | |
0.25 0.50 1.00 2.00 4.00

Y r Dana-Farber cancer Institute

Relative risk (log scale)

Schmid and Leitzman, 2014, Ann Onc

12




Does exercise improve mortality among cancer survivors?

Resistance exercise is associated with 33%

lower risk of all-cause mortality

Aerobic Center

Longitudinal
Study
1.00
2863 patients; >
18-81 years 3 >
E 90 -
) ),
RE- Self-report - - Resistance exercise (No) -,
at base"ne — Resistance exercise (Yes) P=.049 :
85 1 ' i

-

0 5 10 15 20
Follow-up (y)

= Dana-Farber cancer Institute Hardee et al., 2014, MCP 13




Androgen Deprivation Therapy (ADT) leads to health
complications among prostate cancer survivors.

|Testosterone

| Prostate Tumor

Saylor & Smith 2012, J Urol



Does a 12-week periodized resistance training
intervention affect health outcomes in prostate
cancer survivors on ADT?

3x/week

Progressed through
periodization

45 min/session; 3
months

Machine-based,
total body exercises

Dawson et al. 2018, BMC Cancer 15



Periodized Resistance Exercise Improves Lean Mass in
Prostate Cancer Survivors on ADT

*% 4.57 *%
: 1.00— . S 4.01 5
Sarcopenia Prevalence X 3.5 o
(Index < 7.26 kg/m?) o 757 Q 3.01 .
(o] o c 2.57 o
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Dawson et al., 2018, BMC Cancer 16
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Periodized Resistance Exercise Improves Fat Mass in
Prostate Cancer Survivors on ADT

77 57 *%
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Periodized Resistance Exercise Improves Physical
Function in Prostate Cancer Survivors on ADT
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FACT-P Change (AU)

Periodized Resistance Exercise Improves QOL in
Prostate Cancer Survivors on ADT
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Periodized Resistance Exercise Improves Waist
Circumference and Triglycerides in Prostate Cancer
Survivors on ADT

Prostate
Cancer
E x
220 110 1 5 T \
9 3
_&"_:'MO _ EO5 + 24 T Hormone
[*]
100 | 500 T LT ﬁs + H
O =] -
2 90 595 + 32 + e
2 80 90 1 ‘
0 3 0 3
150 1 80 -
595 - R O $ — RT
240 - To0 - So0m (n=13)
530 - ?----i £85 - S| & === NoRT
- o 80 + - o= a (n=19)
o I
@20 - 3 | :4 20 -
110 70 ol Sic. i .
. *Sig. different from baseline
O 3 0 3 O 3 ** Sig. different from baseline and NoRT post-intervention




Ongoing Prostate Cancer & Exercise Trials

Name

Exercise to Enhance Cardiovascular Health among Black Prostate Cancer DOD, Pfizer,

POWER Patients with Androgen Deprivation Therapy -

Testing Home-based ExeRcise Strategies to Improve Exercise
THRIVE Participation and CardioVascular Health in UndersErved Minority Patients NIH U54
with Cancer Undergoing Chemotherapy

Exercise for Tumor Suppressive Impact in Black Men with Prostate Cancer

REMOVE on Active Surveillance

PCF

Debunking the Frailty-sarcopenla-ADT axis in mEtastatic prostate canceR

FIERCE with multiComponent Exercise

PCF

+ Dana-Farber cancer Institute 21




+ Dana-Farber cancer Institute

Exercise to Enhance Cardiovascular Health among Black Prostate
Cancer Patients with Androgen Deprivation Therapy:
The POWER Trial

Black Prostate Cancer Patients receiving
Androgen Deprivation Therapy

/

\

r effects of exercise

/

1 Mortality 4 Comorbidities
Cardiovascular
Risk
‘ Health ‘ Socioeconomic
K Resources Status
" POWER Trial

=

Culturally Tailored,
Virtual Aerobic and
Resistance Exercise

S

1 Quality of Life (Aim 3)

| Cardiovascular Risk (Aim 1)

1 Fitness Outcomes (Aim 2)

1 Longer-Term Qutcomes (Aim 4)

Future Trials

Large-scale
Phase III RCT to
test the clinical

A
|
ﬁ

ll

F | Cardiovascular
Events

1 Cancer Outcomes

1 Fitness and Quality
of Life Outcomes

Disseminations

Broader
Black prostate
cancer communities
to benefit from the
culturally tailored
exercise program

| Cancer
Health

15PAI1LICS
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Testing Home-based ExeRcise Strategies to Improve Exercise
Participation and CardioVascular Health in UndersErved Minority
Patients with Cancer Undergoing Chemotherapy:

The THRIVE Trial
HISPANIC AND Rat B
@© CHEMOTHERAPY®) BLACK CANCER »
PATIENTS Comorbid conditions
Y

4 LOW RATES OF
PARTICIPATION IN
CLINICAL TRIALS

s
[ EXERCISE INTERVENTIONS ]

— | \,

Accessible

Cost-effective Home-based
and time efficient

Alternatives to Telehealth
overcome i

barriers to PA?

Q Virtually supervised exercise

r Dana-Farber cancer Institute Slide design: Paola Gonzalo-Encabo 23



Exercise for Tumor Suppressive Impact in Black Men
with Prostate Cancer on Active Surveillance:
REMOVE Trial

Black Men with PCa on Active Surveillance
=> ft Risk of Disease Progression

v" One-on-one Virtual Supervision
v Led by Clinical Exercise
= Physiologist
“ v Home Exercise Equipment
Provided at No Cost
Virtually Supervised Combined v Individual Orientation Session
Aerobic & Resistance
Exercise (VICE) Program

ft Physical Fitness

N, b & Psychological Health
(Aim2; Secondary)r

| ———

Future Trials Large-scale Phase Il RCT to test the effects of ex

Disseminations Deliver the culturally talgd

,l, Cancer Health Disparities

= Dana-Farber cancer Institute



The FIERCE Trial: Debunking the Frailty-sarcopenla-
ADT axis in mEtastatic prostate cancer with
multiComponent
Exercise

Men with Metastatic Prostate Car Muscle loss

receiving ADT experience

’ Frailty Sarcopenia

Physical weakness

é - Improve systemic \

inflammatory biomarkers ... _
(e.g., CRP, TNF-a) b | Frailty
o > 5 v ’
T ﬁ- , % - (Aim 1)

Supervised Multicomponent - 5 Improve

Exercise Program v prognosis
* Resistance training : /

* Functional exercise ' e P , | Sarcopenia Biochemical

* Self-directed aerobic exercise g (Aim 2) R
= Circuit trainin PEOgression

g ~._  Improvemuscle-related « Aitii3

outcomes I (Aim 3)

(e.g., myokines,
\_\ insulin pathways) 4

AN IR
Slow prostate cancer cell line proliferation
(LNCaP)

v r Dana-Farber cancer Institute
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Ongoing Prostate Cancer & Exercise Trials

Type
(Target N)

Primary outcome

Framingham Risk Score

POWER Prostate

(Recruiting) (N=62) Black/AA  ADT (cholesterol, BP, age,
smoking status)
Prostate,
THRIVE breast,  Black/AA/
(Recruiting) colorectal Hispanic Chemo Physical activity level
(Total
N=45)
REMOVE Prostate  Black/AA Biochemical :
(Recruiting)  (N=68) AS iochemical progression
FIERCE Prostate All ,
(Recruiting)  (N=100) s Frailty

Exercise equipment is
delivered and intervened
remotely with no in person
follow up required, other
than baseline and post-
intervention assessments

Pre-frail/frail patients only

26




Contact Us!

* Patient Referral

» Research Coordinator: John (Jack) Gardiner
« John Gardiner@dfci.harvard.edu
e 617-632-4112

-

° Study-related Questions

* Christina Dieli-Conwright, PhD, MPH (Lab PI)
» ChristinaM Dieli-Conwright@dfci.harvard.edu

Lab website: Dieli-ConwrightLab.Dana-Farber.orqg/

™ r Dana-Farber cancer Institute
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Dana-Farber
Cancer Institute

Dieli-Conwright Lab

Y @ChristinaDieli @TheDieliLab

Email:

=) Dieli-Conwright Lab: https://dieli-conwrightlab.dana-farber.org/

* Dana-Farber cancer Institute
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