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ECOG Performance Status

Performance Status

Definition

Fully active; no performance restrictions

Strenuous physical activity restricted; fully ambulatory
and able to carry out light work

Capable of all selfcare but unable to carry out any work
activities. Up and about > 50 percent of waking hours

Capable of only limited selfcare; confined to bed or chair

> 50 percent of waking hours

Completely disabled; cannot carry out any selfcare;
totally confined to bed or chair
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pECOG >1
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Survival probabilities at 12 months
by baseline FACT-BMT score:
Quartile 1: 56 (95% Cl, 44-67)%
— = = Quartile 2: 67 (95% CI, 56-77)%
— — Quartile 3: 75 (95% CI, 63-84)%
Quartile 4: 76 (95% Cl, 65-85)%

Adjusted Probability, %

1
Years

Scale HR (95% Cl) p-value
SF36 PCS 1.4 (1.18-1.66) <0.0001

Shaw BE et al., EBMT annual meeting 2016
Wood WA et al, Cancer 2016

[ UNG,

Pre-alloHCT to D+100 PCS

Scale HR for 10pt change (95% CI) p-value
PCS 1.83 (1.40-2.40) <0.001

oS

Scale HR for 10pt change (95% ClI) p-value
PCS 3.57 (2.13-5.88) <0.001

TRM

Wood WA et al., Cancer 2016
@O,

CPET predicts post-alloHCT survival
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CPET reflects toxicity
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Exercise and Survival'After:a Cancer;
Diagnosis: Biologic Mechanisms

QOL
(RECURRENCE / SURVIVAL)

Biological Mechanisms
(Possible mechanisms involved in the relationship between exercise and

cancer prevention)

Cancer Site

Possible

Mechanisms

CANCER CARE

Friedenreich & Orenstein J Nutr 2002

Rationale
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Colon

| gastrointestinal transit
time; | ratio of
protsaglandis, etc.

PA 1 gut motility and
reduces mucosal exposure
to carcinogens

Breast

| lifetime exposure to
estrogen, etc.

PA delays menarche, |
ovarian estrogen
production; | %BF (| fat
produced estrogens)

Prostate

| exposure to testosterone,
etc.

1 production of sex
hormone-binding globulin

All Cancers

tanti-tumor immune
defenses; decrease IGFs,
etc.

May 1 # and activity of
macrophages, lymphokine-
activated killer cells

(regulating cytokines)

Exercise lolerance in Persons with' Cancer

Causes of exercise intolerance

Componentsof the axygen cascade Ovteome

+Ageing
Age-telated exercielmitation |— « Deconcitining
i Pulmonarydifision

Cardiac function

+Chemotherapy

Disease pathophysiologyand N
therapyclated dysfuncton

Skeletal musdle function

]

+Angiogenasisnhititon

neolsgy, 2009

The potential causes of exercise intolerance in persons diagnosed with cancer. In brief, cancer
patients are subject to the effects of normal ageing, age-related and/or disease-related comorbid
conditions, and deconditioning that adversely impact components of the O2 cascade leading to
reduced exercise tolerance. These normal consequences are, however, dramatically compounded
by the effects of conventional and modern cancer therapies which lead to marked reductions in
exercise tolerance predisposing to serious health conditions that may shorten survival.
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Exercise Oncology Overview

Approximately 200 plus studies to date have
examined the effects of exercise in oncology
patients

*From 2008 to 2013 approximate 35 exercise
intervention studies that included some
objective measurement of physical or mental
function and used traditional exercise
interventions were published

oG

15t study comparing

different exercise

modes. Schwartz et
15t combined AE 15t Survival
+RT training Study, Homes

Long term
study. Kolden et etal. effects of

e exercise
on
disease-

ACS Exercise and free
Cancer Guidelines survival.
(CA J Clinicians Courneya
etal.
1st study published iff a v
clinical oncology jounal
(JCO), Segal et al.
15t study published in
exercise oncology.
McVicar et al.

1986 1989 1996 1997 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

World Journal of
Clinical Oncology

Twenty-five years of research on the effects of exercise
training in breast cancer survivors: A systematic review of
the literature

Clauo L Battagin, Robert C Milk, Bret L Philips, Jorcan T Lee, Christina E Story, Marcelo GB Nascimento,
Anthony Car Hackney

An ever-growing number of studies in the area of exercise oncology,
especially those examining the effects of exercise training in breast
cancer survivors, speak loudly to the increased interest by the medical
community in exploring complementary interventions that can alleviate
treatment-related side effects and improve quality of life of cancer
patients”.

Battaglini et al, 2014
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RESULTS OF STUDIES
1989-1999

Only 5 studies met the inclusion criteria for this review

All 5 studies were conducted while patients were receiving active
treatment including chemotherapy and/or radiation therapy

Four of the studies were randomized controlled trials and more than
half of the studies were home-based interventions (n=3)

No studies during this period used resistance training as a mode of
training

+ Winningham ML, MacVicar MG, Bont nderson JI, n body weight and composition in pa
bre on adjuvant chemot Oncol Nurs Forum. 19 v 80404
patients functional capacity. Nurs Res. 1

n EM, Winningham ML jr LP, Liebman M. A nursing rehabiltation
program for womer ing adjuvant ch orum. 1994; 21(5):899-907; discussion 908 [PMID:
7937251)

+ MockV, D a ge |. Effects of

1 uring radiation therapy for breast can urs Forum. 1997,

oG

1989-1999 Study Results Summary

Baseline Post-Intervention Change
Measure No.of N Mean SO SO Wean 95% CT 3
studies
Cardiorespiratory Function
Bike VO, .., Limin'
Exercise 1 45 102 - 145 - 043 -
Control 0
42-min walk test, m
ercise 2 25 127 7 12167 423 93.1 40910223 166
Control 2 6 10526 762 9655 30.1 871 1151101325 536
Body Composition
Body mass, kg
Exercise 1 2 6657 -
Control 1 2 62.16 -
Body fat, %
Exercise 1 12 - - 051%
Control 1 12 - - +2.19%
Lean body mass, kg
Exercise 1 12 - a +2.04
Control 1 12 - - 1.26
Qualiy of Life
QOL Index, 0~ 100
Exercise 1 27 614 = 56.8 = 46 > -
Control 0 > = 2 a - B - -
Fatigue
SympASF, 0 - 100
xercise 2 31 125 24 220 57 495 41210223 164
Control 2 2 195 78 415 50 +220
Depression
SYmptASD, 0 - 100
Exercise 2 31 15 64 15 21 0 38110381 10
Control 2 2 95 24 145 91 450 68510585 500

Abbreviations: VOzpeak, peak oxygen uptake; QOL, quality of ife; SympASF, Symptom Assessment Scale — Fatigue; SymptASD,
Symptom Assessment Scale — Depression. Lower scores reflect lower fatigue and lower depression.

[IUNG [UNG.

1989-1900 Study Results

100% aerobic exercise training prescriptions, with two studies using an interval-
training methodology

The frequency of training ranged from 3-5 sessions per week (average of 3.7
sessions per week).

Training sessions duration of 15-45 minutes (average of 27 minutes)

Modes of exercise used: walking or cycle ergometry

Exercise training program length varying from 6-24 weeks of training (average
of 11 weeks).

Intensity of 60-85% of heart rate reserve

“The most noticeable effect of the exercise training was observed for the
variable fatigue. A trend towards significance was observed for the
variable fatigue in the control group with increased values from baseline to
post-exercise training of 22 points in a scale from 0-100 representing a
22% increase in fatigue levels.”

o
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RESULTS OF STUDIES
2000-2006

« 11 studies met the review inclusion criteria with 6 of them being randomized
controlled trials

54.5% (n=6) of the studies were conducted in patients who had completed
chemotherapy and/or radiation therapy, (45.5%) were conducted with patients
undergoing treatment (n=4), and 1 study including patients in and off-treatment
as part of the study design

Exercise prescription, 8-14 weeks, 2-4 days per week for approximately 30
minutes of aerobic and 40 minutes of resistance training, with intensities

The resistance training consisted of exercises targeting major muscles groups
performed for 2-3 sets, with approximately 10-12 repetitions using weigl
training machines, dumbbells, and rubber bands.

oG

1989-1999 Study Results Summary

Bastine POt nervenion Change

Measure No. of N WMean SO Wean Kl Mean 5% C1 P
sutios

eorssoreion Fasaior 1

Exerdse 0

Gontot 0

Bike VO, mLkg " min

Exercen s s 22 205 2540 275 214 260150 [om0]

Gontrol > % 210 eos 2108 5% s Saia Lo

Bike Vg, Limin

Erercin T2 e as 181 57 014

Gonto TR e Tes 4

st Troadmil VO,

mLkg" min"

Ererse i w0 ass 352 162

Gonte 0 ;

Est. Bike. V.., mLkg "min™

Erorson 0

Gontol 0

VOynay, Lmin"

Ees T2 e E 181 . 014

Gontol [ R4 : Tes : 005

MCAFT VO, mLkg "min”

Exorcise T e a7 2 2645 4 075

Gontol L R B 251 Py 00

12001 wak test, m
2 s o2 s easo 12615 245 adess 248

58165
Gontol 2w s sen waso 19403 dooa ATTr s
131257

[o——

Exercise 1 9 672.9 - 776.03 - 103.13

o 0

24 walk tot,min

bl 0

ol o

il walktot,min

Erorass 1w e 1634 - A

Gontor 1 s e 1785 : o2

Baselne Postntervention Change
Measure Noof N Wean o D “Wean  9s%CT P
studies
Body mass, kg
Exercise 9 248 69.47 10.36 6843 9.54 -1.04 038245 131
Control 7 183 758 646 7664 631 084 215047 166
Fatmass, kg
Exercise 4 75 2595 973 2393 8.57 203 76581 187
Control 3 73 3290 818 3320 6.52 030 452392 789
LBM. kg
Exercise [
Control 0
Body fat, %
Exercise 8 218 3382 825 3231 8.03 151 037266  [017
Control 6 165 3648 929 36.66 8.96 018 1.19-0.84
Lean body mass, %
Exercise [
Control 0
Baselne Postntervention Change
Measure Noof N ~Mean 8D~ Mean SO Wean  95%CI P
studies
Stren
1RM UB Composite, kg
Exercise 1 21 9.1 193 10.16 208 096
Control 1 15 877 175 859 129 0.18
1RM LB Composite, kg
Exercise [
Control 0
1RM UB, kg
Exercise 2 67 2263 10.15 3023 1339 781 36772156 187
Control 0
1RM LB, kg
Exercise 3 76 9987 3129 133.19 57.10 3332 -10403-37.39 180
Control 0

For Educational Use Only 10
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Psychosocial Measures
ACT-G

Exercise 2 37 7875 955 87.60 523 885 47.602990 211

Control 2 83.90 693 8270 933 20 20402280 609
FACT-B

Exercise 3 47 10030 930 111.03 7.42 1073 -18.42--305 q

Control 2 38 10575 1379 105.05 1520 070 12011341

6
Exercise 1 42 763 28 975 898 18.45
ontrol 1 4 835 - 1024 - 189

WHO-QOL BREF

Exercise 1 27 82 092 88 078 06

Control o
PFS

Exercise 2 2 507 24 347 47 161 050--481 194

Control 1 10 487 25 4.62 25 0.25 - -
SCFS

Exercise 1 44 107 375 102 60 05

Control 1 27 108 00 134 56 26
LAS

Exercise 1 43 a4 2354 27.08 21.41 -15.39

Control 1 43 4166 2504 4228 26.20 0.62
-]

Exercise 1 40 584 49 392 40 192

Control o
HRSD

Exercise 1 40 9.46 60 6.1 50 336

Control o
Abbreviations: VO,... peak oxygen uptake; UB Composite, Upper body combined strenglh measures; LB Composite, Lower body combined strength
measures; UB, Upper body strength test; LB, Lower body strength test; EORTC, European Organization for Research and Treatment of Cancer; FACT-G,
Functional Assessment of Cancer Therapy - General; FACT-B, Functional Assessment of Cancer Therapy  Breast; SF-36, Short-Form — 36; WHO-QOL

REF, The World Health Organization-BREF Quality of Life Instrument; PFS, Piper Fatigue Scale; Schwartz Cancer Fatigue Scale; LAS, Linear Analog

Scale; BDI, Beck Depression Inventory; HRSD, The Hamilton Rating Scale for Depression

2000-2006 Study Results

Significant improvements in cardiorespiratory function corresponding to an
approximately 9% (2.14 mLkg " min"")

Not possible at this time to provide an evaluation on the effects of a combined
aerobic and resistance training exercise intervention on measurements of

The only body composition parameter that significantly changed fi
baseline was body fat % in the exercise group (change of 1.51%)

Significant improvements in overall quality of life assessed using the FACT-B
(Functional Assessment of Cancer Therapy — Breast) was observed in the
exercise group (p=. 027) with no changes in the control group

A few adverse events were reported during 2000-2006 and included
lymphedema (3 cases), gynecologic complications (1 case), and influenza (1
case)

[N

RESULTS OF STUDIES
2007-2013

From 2007 to November 2013, 35 exercise studies involving breast cancer
patients were conducted

77% of all studies conducted during this time period were randomized
controlled trials

22 studies (62.8%) studied patients undergoing treatment

77% of the studies (n=27) were conducted in a supervised setting

16 studies used aerobic exercise as the main mode of exercise training, 12
used a combination of aerobic and resistance exercise training, while only 7
used resistance exercise training

Training sessions ranging from 15-90 minutes. The intensity for aerobic
training varied from 40-85% of maximum heart rate, 40-90% of VOzpeak, while
the intensity for resistance training ranged from 55-85% of 1-RM

[N

For Educational Use Only 11
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Baseline Post-Intervention Change
Measure No. of Wiean B SO Wiean 95% CI
studies
Cardiorespiratory Funciion
Teadmill VOjj.,y, mLkg ' min’
Exercise 1 o 252 = 257 - +05 - -
Control 1 73 48 = 235 = 13 = -
Treadmill V0., Lmin"
Exercise 1 7 172 - 177 - +0.05 - -
Control 3 176 - 168 - 008 - -
Est. Treadmill VO, mL kg min”
o oo g @E 8B OE  Leem
Control 5 8 2445 608 2502 680 +057 20010085 328
Bike VOyyq,,, mLkg™ min'
Exercise 2 7 21 368 2449 338 +2.38 -5.1210035 057
Control 2 33 2198 634 2083 682 115 32310554 B
Bike VO,,,,,, Limin’
Exercise 1 10 141 2 159 - +0.18 2 -
Control 1 10 134 S 12 = 014 S -
ESt. Bike VO,,,,., mLkg ' min
Exercise 1 18 2107 - 2388 - +2.81 - -
Control o - - - - - - -
6-min Walk Test, m
ise 2 30 46323 5637 48257 4984 +1934  _78.041039.36 49
ol 2 32 45014 3357 44062 3340 952 8.051010.98 008
12-min Walk Test, m
Exercise 3 129 931 10293 1093 16018 +162 34435102035 062
Control 3 124 92103 14850 88813 13292 329 96101016190 387
2 km Walk Test, min
Exercise 3 813 1805 044 1738 042 -067 01310147 az0
Control 3 280 1794 033 1733 023 061 0.34100.86

Baseline PostIntervention Change
Measure Noof N Wean S0 Tean SO Wean 95% CT P
studies
Body Composition
Body Mass, kg
Exercise 10 550 7466 394 74.25 384 -041 03810120 268
Control 9 527 7359 463 7472 469 +143 23510009 065
Fat Mass, kg
Exercise 1 262 2573 - 2643 - +0.70 - -
Control 1 2% 2445 - 25.12 - +0.67 - -
Body Fat, %
Exercise 13 609 380 503 37.15 580 -085 0060164 [C0oT
Control 1 5% 3850 441 39.0 412 +050  08410-0.16
Lean Body Mass, kg
Exercise 3 330 4391 032 44.29 031 4038 -0.4510-0.31
Control 3 308 4345 037 4327 056 018 -0.49100.87
Lean Body Mass, %
ercise 1 10 710 = 74.4 5 +3.1 5 B
Control 1 10 69.1 = 689 5 02 > o

Baseline Post-Intervention Change
Measure No.of N Wiean Wean D Wean Eae) P
studies
Quaty of Life
EORTC, 0- 100
Exercise 2 206 7405 1336 79.95 77 +5.90 5672104492 379
nirol 1 236 80.9 = = +34 = g
FACT-G, 0-104
Exercise 4 165 7898 330 8588 422 +6.90 -119310-188
Control 4 178 7974 689 7963 1088 011 10,5010 10.72
FACT-8,0- 104
Exercise 5 9 10392 675 11032 425 +6.40 151210232 111
nirol 82 10876 572 10653 9.98 223 -918101364 616
SF-36 Physical Function, 0 - 100
Exercise 2 4741 - 50.80 - +339 - -
Control 0 o - - - - - - -
Fatigue"
Piper, 0- 1
Exercise 3 140 388 1.05 308 041 -0.80 13710297 250
Control 2 45 378 047 391 035 +0.13 17810152 500
FSI,1-10
Exercise 1 11 34 - 34 - o - -
Control 1 9 325 - 33 - +0.05 - -
FACIT-F
Exercise 4 373 3785 295 3958 587 73 69710352 372
Control 4 351 40.11 407 40,08 373 003 -30310309 975
Depression™
Exercise 2 9 175 007 835 035 -3.40 08610594
Control 2 102 1096 289 1121 042 +025 2249102199
R-Beck Inventory
Exercise 2 205 853 71 460 198 -393 42,1910 5005
Control 2 o 7.15 515 667 5.18 -0.48 02310073
CESD,0-24
Exercise 1 7 128 - 97 - 31 - -
Control 1 7 139 - 108 - 31 - -
HADS, 0- 21
Exercise 1 30 417 - 27 - 147 - >
Control 1 28 479 = 464 = -0.15 = =

For Educational Use Only
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2007-2013 Study Results Summary

Significant improvement in cardiorespiratory function was observed for the
exercise group (improvement from baseline of 3.54 mLkg"-min™!, p< .0005)
using estimated VOzpeak

When measured directly using a cycle ergometer test protocol with gas
exchange, improvement from baseline of 2.38 mLkg"min”', p=.057)

Most notorious changes in in body composition were significant decrease in
body fat % (p = .037) and increase in lean body mass (p = .002)

Quality of life significantly improved in the exercise group (FACT-G;
improvement of +6.90 points, p = .022

The effects of exercise training significantly reduced depression levels in the
exercise group (reduction of -3.40 points, p =. 037

Minimal adverse events due to exercise were reported; when reported, events
such as lightheaded, hypotension, nausea, and weakness during exercise
testing
During the period between 2007-2013, noticeable improvements in study
designs and testing of different exercise training protocol were observed.

[IUNG BUNG.

RESULTS OF RESISTANCE
TRAINING STUDIES
2007-2013

Only 4 studies used resistance training as the main mode of exercise training
and 3 used resistance training as an arm part of the study design

The intensity for resistance training ranged from 55-85% of 1-RM

For studies that used resistance training as their major mode of exercise or as
the mode of a study arm used weight machines, free weights, elastic bands,
tubing, therapeutic balls, and resistance-training circuits

The average frequency of training was 3 days per week ranging from 2-5
training sessions per week, with overall training duration average of 23
weeks (range of 3-48 weeks)

2007-2013 Strength Training Study Results Summary

No significant changes in Cardiorespiratory function observed

« Significant increase in body mass and lean body mass was observed in the
exercise group (increase of 1.20 and 0.65 kg, p = .016 and p = .049,

Upper body strength significantly increased in the exercise group (increase of
+5.31 kg, p = .005) while for lower body, strength significantly increased in both,
exercise and control groups (p = 0.25, p = .008 respectively) with a greater
increase observed in the exercise group (increase of +17.82 kg vs.+5.42 kg,

No significant changes in quality of life were observed in eit
and control groups.

For Educational Use Only 13
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SUMMARY OF OVERALL RESULTS OF THE
STUDIES CONDUCTED DURING THE PAST
25 YEARS

» From 1989 — 1999: only aerobic studies, with very heterogeneous samples of
patients, small sample sizes, and poorly described exercise interventions.

From 2000-2006: beginning of the exploration of different modes of exercise
including resistance training; improvement on study designs including larger
sample sizes and randomized controlled trials, and better description of
exercise training prescriptions. However, heterogeneity of exercise
prescriptions make it nearly impossible to evaluate the effects of exercise
training

From 2007-2013: a larger number of studies were conducted; emphasis on
issues associated with body composition; more pronounced improvements

observed in many studies outcomes; better designed studies accounting for
limitations of previous studies.

The past 25 years of resea n the effects of exercise in cancer survivors
are promising !

Since this is a relatively new area of research and until larger randomized
trials are completed (controlling for many variables that can confound study
results such as type, frequency, intensity of exercise, different types of
cancer treatments, age of patients, previous fitness levels, and other co-
morbidities that can further diminish the tolerability for exercise
participation) definite conclusions and more precise exercise summary
guidelines can be presented

Despite these methodological limitations and our inability to currently
provide specific exercise guidelines for breast cancer patients, general-
generic exercise set forth by the American College of Sports Medicine are
available

Based on current research, patients should engage, whenever possible,
in 150 minutes per week of moderate-intensity exercise spread
throughout the week, that the exercise prescription should include aerobic
and resistance modes of exercise, and that the prescription should be
individualized taking into consideration the limitations of each patients

For Educational Use Only 14
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Physical performance is important in
cancer

— Predicts outcomes
— Associated with symptoms

— Tied to patients’ experiences with cancer
and life goals

There are several ways to measure and
model physical performance in cancer
— Patient report
— Testing (e.g. CPET)
— Wearable sensors

Exercise maintains physical performance
— Aerobic
— Strength
— Combined

For Educational Use Only
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Our challenge is to make physical
performance measurement and
physical activity prescription a regular
part of cancer care to improve cancer
outcomes and patients’ lives
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