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ABSTRACT

Introduction Active surveillance (AS) is the preferred
primary treatment strategy for men with low-risk

clinically localised prostate cancer (PCa); however, the
majority of these men still receive radical treatment

within 10 years due to disease progression and/or fear of
cancer progression. Interventions designed to suppress
tumour growth, mitigate fear of cancer progression and
precondition men for impending radical treatments are an
unmet clinical need. Exercise has been shown to delay the
progression of prostate tumours in animal models, improve
physical and functional health and manage psychological
outcomes in cancer patients; however, these outcomes
have not been demonstrated in PCa patients undergoing
AS.

Methods and analysis This phase Il randomised
controlled trial will randomise 66 men undergoing AS

to either an exercise group or a usual care group. The
exercise group will perform a 12-week, supervised,
high-intensity interval training programme, consisting

of 3 sessions/week for 28—-40 min/session. The primary
outcome will be cardiorespiratory fitness. Secondary
outcomes will include immunosurveillance and cancer-
related biomarkers, psychosocial outcomes including

fear of cancer progression and quality of life and physical
function. Exploratory outcomes will include clinical
indicators of disease progression. The trial has 80% power
to detect a significant between-group difference in VO,
of 3.5 mL/kg/min with a two-tailed alpha level <0.05 and a
10% dropout rate.

Ethics and dissemination The study has received full
ethical approval from the Health Research Ethics Board of
Alberta — Cancer Committee (Protocol Number: HREBA.CC-
17-0248). The findings of the study will be disseminated
through public and scientific channels.

Trial registration number NCT03203460; Pre-results.

INTRODUCTION

Conventionally, prostate cancer (PCa) is
treated immediately by radical prostatectomy,
radiation therapy and/or hormonal therapy.’
These treatments improve overall survival;
however, they are expensive and cause side-ef-
fects such as sexual and urinary dysfunction,

Strengths and limitations of this study

» This study will be the first randomised controlled tri-
al to test a high-intensity interval training interven-
tion in men with prostate cancer undergoing active
surveillance.

» The intervention will be supervised and designed to
maximise improvements in aerobic fitness and bio-
logical outcomes.

» This study will examine important intermediate
outcomes including biomarkers related to cancer
surveillance and tumour growth and fear of cancer
progression.

» This study is not powered to examine the key clini-
cal outcomes of progression to radical treatment or
survival.

» The intervention is only 12 weeks long and there is
a usual care crossover at postintervention that will
confound longer term comparisons.

fatigue, loss of lean body mass, muscle weak-
ness and reduced quality of life.*™ Active
surveillance (AS) has emerged as an alter-
native clinical practice that is offered to
men with low-to-favourable intermediate risk
of PCa’ In AS, men with PCa do not receive
any immediate radical treatments but are
closely monitored for any signs of tumour
progression. The obvious advantage of AS
is that it allows early-stage PCa patients to
avoid treatmentrelated side-effects without
compromising their PCa-specific and overall
survival.® ® Moreover, there is substantial cost
saving over radical treatments.”™"
Unfortunately, many men with PCa on AS
eventually experience disease progression and
require radical treatments. Approximately
30% of men on AS receive radical treatments
within $years and about 55% within 10years.®
Moreover, even without an objective progres-
sion of their disease, many AS patients expe-
rience anxiety and fear of cancer progression
based on having an untreated tumour with a
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chance of progression.'' ¥ Fear of cancer progression and
uncertainty of illness are associated with a poor quality of
life'> which may prompt these men and their doctors to
opt for radical treatments as a way of managing the fear
and anxiety."*"’

Evidence shows that exercise may be beneficial to men
with PCa on AS in three potential pathways proposed in
our model (figure 1). First, exercise that is sufficient to
improve cardiorespiratory fitness may be linked to slower
PCa progression.” Several possible biological mecha-
nisms have been studied in animal'*®' and human®
models, including improved immune activity through
aerobic exercise which may play a critical role;” however,
these findings have not been confirmed in men with PCa.
Second, exercise has been shown to improve health-re-
lated ﬁtness,%_27 treatment-related side-effects,24 % Shys-
ical functioning,” " body composition,”*® fatigue**=* *’
and quality of life**** ***! during and after radical PCa
treatments, but few studies to date have focused on
the AS setting or examined fear of cancer progression.
Last, given the eventuality of receiving radical treatment
for many PCa patients on AS,” exercise may help these
men improve overall physical condition/function prior
to impending radical treatments (ie, prehabilitation)®
which may reduce anticipated treatmentrelated side-ef-
fects. However, current studies are only preliminary and
few have focused on PCa patients on AS. Therefore, we
hypothesised that exercise may be a cost-effective inter-
vention that will provide clinical benefits to men with PCa
undergoing AS.

The primary objective of the Exercise duRing Active
Surveillance for prostatE cancer (ERASE) Trial is to
examine the effects of exercise on cardiorespiratory
fitness in PCa patients undergoing AS. The secondary
objectives are to examine the effects of exercise on: (1)

Proposed effects of exercise during active surveillance in prostate cancer patients.

biological markers linked to immune surveillance and
PCa, as well as tumourrelated metabolic and proin-
flammatory biomarkers, (2) patient-reported outcomes
including fear of cancer progression, anxiety and quality
of life and (3) health-related fitness outcomes including
physical function and body composition. The exploratory
objectives are to examine the effects of exercise on clin-
ical indicators of cancer progression including progres-
sion to radical treatments. In this paper, the detailed study
design and protocol of the ERASE trial are described
based on the Standard Protocol Items for Randomised
Trials (SPIRIT) guideline.

METHODS AND ANALYSIS

Study design

The ERASE trial will be a prospective, single centre,
two-armed, phase II randomised controlled trial at the
University of Alberta and the Northern Alberta Urology
Centre (NAUC) in Edmonton, Alberta, Canada. The
proposed study activities and assessments by time-
points based on the SPIRIT guideline are presented in
table 1, and the proposed study participant flow diagram
throughout the study is shown in figure 2.

Study population

Men will be eligible if they are: (1) 218 years old, (2) diag-
nosed with very low, low or favourable intermediate grade
localised PCa defined by the 2017 National Comprehen-
sive Cancer Network (NCCN) Guidelines for PCa,*® (3)
undergoing AS as the primary treatment option with no
plans for radical treatment at the time of recruitment,
(4) medically cleared to participate in the study as deter-
mined by their treating urologist and a certified clinical
exercise physiologist using the Physical Activity Readiness
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Figure 2 Proposed patient flow diagram of the ERASE Trial.

Q,uestionnaire,?’4 (5) able to complete the assessment for
the primary outcome of the study (ie, maximal aerobic
exercise testing) at baseline, (6) free of uncontrolled
medical conditions that could be exacerbated with exer-
cise, (7) not participating in any structured high-intensity
exercise defined as Omin of vigorous intensity exercise
during a typical week in the past month measured by the
modified Godin Leisure-Time Exercise Questionnaire
(GLTEQ)® and (8) willing to perform all required study
assessments and interventions and be randomised to
either a 12-week supervised exercise training programme
at the University of Alberta or continue with their usual
activity for 12 weeks.

Recruitment

Recruitment will be conducted through the NAUC at the
Kaye Edmonton Clinic, Edmonton, Canada. Patients will
be screened for eligibility through the NAUC medical
record and eligible patients will be briefly informed about
the study by their physicians during their checkup visits.
All interested patients will receive a detailed explanation
of the study from the study coordinators and be further
screened for current physical activity readiness and
participation level for eligibility. Those patients who are
eligible and agree to participate will be asked to provide

written informed consent for study participation and
blood banking.

Randomisation and blinding

Participants will be randomly assigned to either the
exercise group or the usual care group in a 1:1 ratio
on completion of baseline assessment. The allocation
sequence will be produced by computer-generated block
randomisation numbers and concealed from study staff
involved in recruitment and baseline assessment. Due to
the nature of the exercise intervention, it is not possible
to blind participants or interventionists to group allo-
cation. Outcome assessors will not always be blinded to
group allocation for the physical fitness and body compo-
sition outcomes due to logistical issues, but they will be
trained in standardised testing procedures. Outcome
assessors for other secondary and exploratory outcomes
will be blinded.

Interventions
Exercise group
Patients randomised to the exercise group will be asked
to complete a 12-week, supervised high-intensity interval
training (HIIT) programme (table 2; figure 3). The exer-
cise will consist of alternating vigorous and low-intensity

4

Kang D-W, et al. BMJ Open 2019;9:026438. doi:10.1136/bmjopen-2018-026438



Table 2 The 12-week high-intensity interval training periodisation scheme and programme details in the ERASE Trial

High-intensity phase

Recovery phase

Sum of Sum of Total
Intervention Intensity (% Duration No. of high-intensity Intensity Duration No. of recovery Cool- duration
period Week Warm-up vozpeak) (min) intervals duration (min) (% vozpeak) (min) intervals duration (min) down (min)
Period 1 1-4 5 min 85 2 5-8 10-16 40 2 4-7 8-14 5 min 28-40
Period 2 5-8 atOSO% 90 2 8 16 40 2 7 14 32330% 40
Period 3 9-12 95 2 8 16 40 2 7 14 =40

intervals performed on a treadmill. Exercise frequency
will be 3 times per week and the duration of each session
will progress from 28 to 40 min. The intensity of the exer-
cise will be modified by changing the treadmill speed
and/or grade prescribed at specific workloads corre-
sponding to 85%-95% of peak oxygen consumption
(VOQPeak) measured at baseline. The exercise programme
consists of: (1) ‘warm-up’ for 5min at a workload corre-
sponding to 60% of V02peak, (2) ‘high-intensity’ phase for
2min at a gradually increasing workload corresponding
to 85%-95% ofVOQPeak (ie, 85% in the 1st—4th week, 90%
in the 5th-8th week and 95% in the 9th—12th week), (3)
‘recovery’ phase for 2min at a workload corresponding
to 40% of VOQPeak, (4) repeated sets of ‘high-intensity’ and
‘recovery’ phases (ie, increasing from 5 to 8 sets in the
1st—4th week for initial training adaptation and 8 sets in
the bth—-12th week), and (5) ‘cool-down’ for bmin at a
workload corresponding to 30% of VOQPeak). Stretching
for lower body muscles (eg, quadriceps, hamstrings and
calves) will be followed after each exercise session for
5min. For the purpose of monitoring exercise inten-
sity and safety, heart rates (HRs) will continuously
be monitored throughout each session using a HR
monitor (Polar T31; Woodbudy, NY, USA). Over the
12-week intervention period, exercise adherence to the

100
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prescribed exercise programme will be monitored and
recorded based on attendance at the scheduled exer-
cise sessions, and completion of the prescribed intensity,
duration and number of intervals during each exercise
session. Strategies to maximise adherence will include
appointment-based sessions, flexible scheduling, indi-
vidualised exercise programme, supervision by certified
clinical exercise physiologists, free parking and use of the
Behavioural Medicine Fitness Centre which is available
only to cancer patients participating in the clinical exer-
cise trials. Any missed sessions will trigger a telephone
call with a rescheduling of the exercise session as soon as
possible.

Usual care group

Currently, the standard AS care at our site does not
include any formal exercise programme or advice.
Consequently, participants in the usual care group will
be asked not to change their exercise levels from base-
line during the 12-week study period. After the postin-
tervention assessments at 12weeks, patients in the usual
care group will be offered a 4-week HIIT programme
at our facility and/or referred to a 12-week communi-
ty-based program.*®

40

]

17 19 21 23 25 27 29 31 33 35

High-intensity / Recovery Interval Phases

Cool-down

Time (Minute)

Figure 3 High-intensity interval training programme in the ERASE Trial.
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Outcome measurements

All study outcomes will be measured at baseline and
postintervention at 12weeks. Also, questionnaires for
patientreported outcomes, prostate-specific antigen
(PSA) for disease progression and medical records for
clinical events will be obtained at 6-month and l-year
follow-ups. Study outcome assessment timelines are
summarised in table 1 and the validity and reliability of
each outcome are described in the online supplementary
table.

Primary outcome

The primary outcome of the study will be cardiorespira-
tory fitness. Cardiorespiratory fitness will be measured as
VO2peak by clinical exercise physiologists who are trained
for the standardised treadmill testing protocol (modified
Bruce plrotocol).37 The test will be conducted on a tread-
mill (Woodway 4Front; Waukesha, WI, USA) with direct
measures of cardiorespiratory variables using a metabolic
cart (Parvo Medics TrueOne 2400; Sandy, UT, USA). After
a b-min warm-up, the test will begin at 1.7 mph and 0%
grade, and the speed and incline will increase every 3 min
until volitional exhaustion or any testing contraindica-
tions occur. During the test, oxygen uptake and HR will
be recorded continuously, and blood pressure (BP) using
a manual sphygmomanometer, oxygen saturation using a
pulse oximeter and rated perceived exertion level using
the modified Borg Scale® will be measured every 3min.
After the test, a 5-min active recovery will be conducted at
1.7 mph and 0% grade, and HR and BP will be measured
at 2 and 5min during recovery. VO2Peak is defined as the
highest oxygen uptake value recorded during the test
expressed relative to body mass (ie, mL/kg"-min™).

Secondary outcomes

Blood-based outcomes will include biomarkers related to
immune surveillance (eg, natural killer (NK) cell counts
and cytotoxic activity), PCa progression (eg, PSA), inflam-
matory cytokines (eg, interferon-y, interleukin (IL)-1f,
IL-2, 114, IL-6, IL-8, IL-10, IL-12p70, IL-13, tumour-ne-
crosis factor (TNF)-o0 and c-reactive protein (CRP)),
metabolism (eg, serum insulin, glucose, HbAlc, insu-
lin-like growth factor (IGF)-1, IGF binding protein-3,
adiponectin and leptin), lipid profiles (eg, high- and
low-density lipoprotein cholesterol and triglycerides)
and sex hormones (eg, testosterone and progesterone).
Blood samples will be collected after 12 hours of fasting at
the Kaye Edmonton Clinic Laboratory Services and then
directly sent to the biochemistry lab in the Li Ka Shing
Centre for Health Research Innovation at the University
of Alberta. On collection, mononuclear cells on fresh
blood will be isolated on a ficoll gradient and character-
ised using specific monoclonal antibodies and flow cytom-
etry. The plasma will be frozen and stored in a -80°C
freezer, monitored and alarmed and only accessible to
authorised personnel. For markers that will be assayed on
frozen blood, the samples from baseline and postinter-
vention for each subject will be assayed at the same time

for more accurate assessment of change using paired
assays plated in random order. The immune phenotype
identification and biological measures will be performed
by trained technicians who are blinded to the treatments
and trained in the standardised protocol. Appropriate
standard and reference samples will be included in each
assay.

Patientreported outcomes will include fear of cancer
progression using the Fear of Cancer Recurrence Inven-
tory”’ and Cancer Worry Scale®’, health-related quality of
life using the European Organization for Research and
Treatment of Cancer- Quality of Life Questionnaire-C30*!
and PCa-specific health-related quality of life and
symptoms using the Expanded Prostate Cancer Index
Composite-26. General and prostate-specific anxiety will
be assessed using the Spielberger State-Trait Anxiety
Inventory® and the Memorial Anxiety Scale for Prostate
Cancer,* respectively. Depression will be measured using
the Center for Epidemiologic Studies Depression Scale,**
fatigue using the Functional Assessment of Cancer
Therapy- Fatigue,” perceived stress using the Perceived
Stress Scale,* self-esteem using the Rosenberg Self-Es-
teem Scale’ and motivation to exercise using Theory
of Planned Behaviour.” Exercise levels will be assessed
using the modified GLTEQ.” Patient-reported outcomes
will be collected using a set of questionnaires which will
be sent to patients via mail and patients will be asked to
complete within a week from each assessment date. Phys-
ical function will be assessed using the Senior’s Fitness
Test* which includes tests for lower body strength (chair
stand), upper body strength (arm curl), lower body flex-
ibility (chair sit and reach), upper body flexibility (back
scratch), agility (8-foot up and go) and aerobic fitness
(6-min walk test). Body composition will include weight,
height, and waist and hip circumferences using scales and
tape measures. Physical function and body composition
assessments will be conducted by clinical exercise physiol-
ogists following the standardised protocols.* *’

Exploratory outcomes

Exploratory outcomes will include progression to invasive
PCa treatment and any clinically relevant events. Clinical
events will be reviewed by research staff who are autho-
rised to have access to patient medical records.

Demographic, behavioural and medical variables, and adverse
events

Demographic and behavioural information will be
obtained using a self-reported questionnaire at baseline.
The questionnaire will assess age, ethnicity, education,
marital status, income, employment status, smoking and
alcohol consumption. Patients’ medical information will
be abstracted from the NAUC electronic medical record
at baseline, including tumourrelated information and
any complications or comorbidities. Adverse events will be
monitored, assessed and recorded during exercise testing
and before and after each exercise session throughout
the intervention period.
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Sample size

A sample size of 60 participants (30 per group) provides
80% power using a two-tailed alpha <0.05 to detect a clini-
cally meaningful between-group difference of 1-metabolic
equivalent task (1-MET; 3.5mL/kg/min) on our primary
outcome of VO2peak, assuming a SD of 5.6mL/kg/min
and adjustment for baseline value and other prognostic
covariates. It will also be sufficient for detecting differ-
ences in our secondary biomarkers and patient-reported
outcomes.” Considering a potential dropout rate of <10%
based on our previous exercise oncology trials,”™ a total
of 66 participants (33 per group) will be randomised. This
power will also be sufficient for detecting differences in
our secondary biomarkers and patient-reported outcomes
if the effects are moderate (ie, a standardised effect size
of d=0.6approximately). This power is not sufficient for
detecting potentially meaningful differences in any of the
exploratory clinical outcomes. Given that the purpose
of this phase II trial is to inform larger phase II and III
trials, the patient-reported and clinical outcomes will also
be interpreted for potential clinical significance based on
the direction and magnitude of numerical differences.

Data collection and management

All data will be collected and stored anonymised in the
Behavioural Medicine Laboratory at the University of
Albertain alocked filing cabinetorin asecured, web-based
application for electronic data using the Research Elec-
tronic Data Capture tools.” Data files will only be acces-
sible to study investigators and authorised personnel for
data entry and quality control purposes. Data quality will
be assured using the double data entry/data comparison
and data quality modules™ by an independent research
personnel who will be blinded to the origin of the data.

Statistical analysis

We will conduct descriptive analyses for participant char-
acteristics, intervention adherence and compliance rates,
adverse events, and exploratory outcomes of disease
progression and clinical events. Analyses of covariance will
be performed for the primary and secondary outcomes
to compare the between-group differences at postinter-
vention after adjustment for potential covariates. Covari-
ates will be selected a priori and include baseline value
and other baseline variables that appear unbalanced
between the two groups. If an outcome variable presents a
non-normal distribution, log data transformations will be
conducted for analyses. All statistical analyses will include
all study participants with baseline and follow-up data and
will be conducted based on the intention-to-treat prin-
ciple. Any reasons for missing intervention sessions or
study drop-out will be assessed and reported. If missing
data is <10%, we will conduct a complete case analysis. If
missing data is 210%, we will employ a multiple imputa-
tion missing data strategy.57 Interpretation of the data will
be based on the p-value of a two-tailed alpha <0.05, mean-
ingful effect sizes (d=0.5 for the secondary outcomes)
and the general patterns of the findings.

Patient and public involvement

The conception, design, and outcome measures for this
study were informed by previous research in PCa patients
concerning their priorities for important outcomes and
their preferences for exercise intervention. Patients will
not be directly involved in the recruitment or conduct of
the study. The burden of intervention will be assessed by
patients themselves at postintervention through a ques-
tionnaire (eg, ‘Exercise programme too demanding or
difficult’). The results and current progress of the study
will be disseminated to the study participants via email
and a study webpage (www.erasestudy.com).

DISCUSSION

AS has become a preferred strategy for the management
of early-stage PCa patients; however, many men experi-
ence progression and anxiety. Cost-effective interven-
tions that can slow tumour progression, manage fear of
cancer progression and prepare PCa patients on AS for
impending radical treatments would be highly beneficial.
To date, however, no such interventions are offered as
standard of care in this clinical setting.

There have been a few lifestyle intervention trials in
men with PCa on AS. One randomised controlled trial
with 93 PCa patients on AS provided a l-year lifestyle
programme comprising a vegan diet, walking exercise and
stress management.”> %% At the 3-month interim analyses,
the study reported significant improvements in cardiovas-
cular risk factors such as body mass index, BP and lipid
profile, as well as several indicators of psychological func-
tioning including mental component summary, intrusive
thoughts and avoidance.” PSA levels as a cancer progres-
sion outcome were not significantly changed but clinically
meaningful changes were found.” At 1-year postinterven-
tion, there were similar improvements as at 3months, and
total PSA levels were significantly reduced by 4% in the
intervention group while there was a 6% increase in the
control group.”® Finally, overall health-related quality of
life increased in the intervention group compared with
the control group.”” A follow-up for clinical events at
2years noted that 2 of 43 (5%) patients in the interven-
tion group compared with 13 of 49 (27%) patients in the
control group had proceeded to radical PCa treatments.”
This study provided promising evidence that an inten-
sive lifestyle intervention in PCa patients on AS may slow
the progression of the disease, improve some aspects of
quality of life and decrease the rate of radical treatments;
however, it is unclear whether the benefits were due to
diet, exercise or stress management.

Another randomised controlled trial in 26 men with PCa
undergoing AS tested the effects of a 6-month combined
whole-grain diet and vigorous exercise programme.* The
exercise programme included non-supervised aerobic
exercise 3 times/week of 45 min/session targeting 70% of
maximal HR, in addition to at least 10000 steps daily. The
combined intervention resulted in a significant improve-
ment in VO, compared with the control group but no
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significant differences in body composition, cardiometa-
bolic outcomes or PSA levels. Moreover, several cohort,
cross-sectional and systematic review studies have also
suggested the potential roles of lifestyle characteristics
for cancerrelated outcomes® % however, the isolated
effects of exercise during AS on physical fitness, fear of
cancer progression or PCa-related outcomes were not
investigated.

More recently, one completed and one ongoing trial,
focused on exercise in PCa patients on AS, have been
reported. Bourke et al conducted an exercise clinical
trial on 50 PCa patients undergoing AS.”” The exer-
cise programme included supervised exercise training
sessions with behavioural support, targeting 150 min of
moderate to vigorous exercise per week over 12 months.
Although preliminary, the findings suggest exercise is
a feasible and acceptable intervention during AS. Also,
Galvao and colleagues have reported the protocol for a
3-year long randomised trial examining the effects of a
long-term aerobic and resistance exercise programme on
the need for invasive treatment.”® Compared with these
two studies, the ERASE trial will address the efficacy of
a relatively shorter term (ie, 12 weeks) high-intensity
aerobic exercise on various clinically-relevant outcomes
including tumourrelated biomarkers, fear of cancer
progression and disease progression outcomes.

Our primary outcome of cardiorespiratory fitness was
selected for the following reasons. First, evidence shows
that improvement in cardiorespiratory fitness is inversely
correlated with prostate-specific antigen doubling time
(R*=0.41, p<0.003), which is one of the indicators of
biochemical and clinical progression of PCa."® These data
suggest that improvement in cardiorespiratory fitness
through aerobic training induces systemic and physiolog-
ical changes that may interact with molecular suppression
of cancer progression.'® It is also supported by epidemi-
ological studies showing inverse association between
cardiorespiratory fitness and development of PCa.” " In
addition, cardiorespiratory fitness has important clinical
implications for cardiovascular and overall prognosis of
PCa.” PCa patients are at a higher risk of cardiovascular
morbidity” " and mortality’”? ™ and are three times more
likely to die of cardiovascular disease than of PCa.’ Cardio-
respiratory fitness is an established surrogate marker
for cardiovascular disease and overall survival’* ™ and
impaired cardiopulmonary fitness, commonly reported
among cancer patients, is correlated with cancerrelated
symptoms and clinical outcomes.”® Thus, maintaining or
improving cardiopulmonary fitness is of clinical impor-
tance in PCa patients on AS.”

We elected to testa HII'T exercise intervention for several
reasons. In terms of maximising the potential benefits of
exercise in AS patients, a body of evidence supports the
thesis that higher-intensity exercise programmes often
produce greater health benefits compared with moder-
ate-intensity continuous training.””*! HIIT aerobic exer-
cise is a type of high-intensity exercise, alternating short
periods of intense exercise and active recovery. HIIT has

been shown to induce greater physical and physiological,
health-related outcomes such as improvements in cardio-
respiratory fitness and cardiovascular disease risk factors
compared with traditional moderate-intensity exercise in
patient with heart disease® ™ and cancer.* Also, in terms
of the tumour microenvironment, higher-intensity exer-
cise seems to be required to induce a sufficient increase
in NK cell infiltration to kill tumour cells (up to 60% in
animal models)* with other potential anticancer proper-
ties (eg, modulating inflammation, oxidative stress, lactate
and insulin resistance).* * Finally, HIIT has been tested
in several types of cancer patients and is not only feasible
and safe,”””" but also provides better physiological and
psychosocial outcomes,* * exercise adherence® ¥ ** and
cost-effectiveness.”

Our model (figure 1) proposes that a sufficiently deliv-
ered dose and intensity of exercise, indicated by improve-
ment in cardiorespiratory fitness, may benefit men with
PCa on AS through three distinct pathways: (1) In the
‘biological pathway’, exercise may have a direct effect
on suppressing tumour growth, thereby, delaying or
preventing the need for radical treatments in AS patients.
Scientific evidence shows that exercise can modulate
cancerrelated circulating markers in various mecha-
nisms,94—97 such asimmune functions (eg, NK cell mobilisa-
tion and infiltration into cancer cells),” ! inflammation
(eg, systemic concentrations of IL-6, TNF-o. and CRP)'"
and metabolism (eg, insulin and IGF-axis),'® > which
creates an antitumour microenvironment resulting in a
delay or even reversing of tumour progression.”” (2) In
the ‘psychological pathway’, exercise may reduce the
fear of cancer progression through several psychological
mechanisms such as providing a distraction and a sense
of control, reducing anxiety/cancer worry and intru-
sive thoughts and providing an alternative explanation
for everyday symptoms such as mild pain, fatigue and
soreness that may be misinterpreted as signs of cancer
progression.'* ' These psychological benefits may also
improve quality of life and prevent these men from
requesting radical treatments as a way of managing their
anxiety and fear of cancer progression. (3) In the ‘func-
tional pathway’, exercise can improve overall physical
function, aerobic fitness, muscular strength, body compo-
sition and activities of daily living. Improvements in these
factors may help reduce the impact and complications of
radical treatments and improve long-term prognosis. If
PCa patients on AS feel they are better prepared physi-
cally for radical treatments and that they will experience
fewer side effects and complications, they may also reduce
their fear of cancer progression.

There are several strengths of the ERASE trial. It will be
one of the few exercise oncology studies in the AS setting to
evaluate the isolated effects of exercise. Previous exercise
studies in PCa patients have focused on patients during
or after treatments, particularly androgen deprivation
therapy. Findings from patients receiving or recovering
from active treatments are unable to answer important
questions of PCa patients on AS related to disease

8

Kang D-W, et al. BMJ Open 2019;9:026438. doi:10.1136/bmjopen-2018-026438



progression, fear of cancer progression and preparation
for treatments. Second, to the best of our knowledge, our
study will be the first clinical trial to evaluate HIIT aerobic
exercise in AS patients. Recent exercise oncology studies
have tested different exercise intensities (ie, moder-
ate-to-vigorous intensity continuous aerobic exercise),””
modalities (ie, aerobic and resistance combined),”® or
settings (ie, supervised plus home-based),”” which may
have different impacts on physiological and psychosocial
responses as well as on feasibility outcomes. Based on up-to-
date evidence in exercise oncology, HIIT aerobic exercise
can be safe and feasible in this population and may be a
superior modality for improving tumour suppression and
clinical outcomes. Third, ERASE will be the first exercise
randomised controlled trial to examine fear of cancer
progression as an outcome. This psychological construct
has emerged as a major unmet need in the psychological
management of cancer patients and, especially in the AS
setting, it has been proposed that it may actually influ-
ence treatment decisions. ERASE will provide evidence
whether patientreported fear of cancer progression
can be modulated by HIIT exercise. Fourth, ERASE will
explore the effects of exercise on potential cancerre-
lated outcomes. Recent epidemiological and preclinical
evidence suggests a positive association between exercise
and PCa survival and a potential biological link between
exercise and tumour growth and metastasisg7; however,
this question has not been studied in a clinical setting. We
will assess cancer-related biomarkers as well as immune,
metabolic, inflammatory and sex hormones to identify
exploratory evidence of the potential antitumour mecha-
nisms of exercise. Also, we will follow-up with participant
medical records to document progression to radical treat-
ment up to lyear. Limitations of the ERASE trial include
the lack of ability to blind participants and intervention-
ists to group allocation, the self-selection sampling bias,
the relatively short periods of intervention and follow-up
and insufficient power to examine clinical outcomes.

In summary, the ERASE trial is expected to provide
preliminary evidence that exercise improves phys-
ical fitness, manages fear of cancer progression and
suppresses tumour-progression related biomarkers in
men with PCa receiving AS. This study will advance knowl-
edge and inform larger phase II and III trials designed to
determine the effects of exercise on clinically important
outcomes in this patient population, including progres-
sion to radical treatments, short-term complications after
radical treatment and long-term outcomes related to
recurrence, metastasis and overall survival. If exercise can
be shown to suppress tumour progression, reduce fear of
cancer progression and help men with PCa remain on AS
longer, it would represent a critical advancement in the
treatment and care of PCa patients receiving AS.

ETHICS AND DISSEMINATION
The ultimate purpose of the ERASE trial is to change
AS clinical practice by disseminating our findings to

clinicians and cancer organisations involved in the care
of patients. We will disseminate our findings to these
groups including presentations at annual conferences
and publications in scientific journals that have a clinical
focus. Also, we will directly educate PCa patients and their
families about our research findings by actively using
media, educational materials, and outreach to hospitals
and patient advocacy groups as it is crucial to educate
AS patients on the potential benefits of exercise on their
physiological and psychological health and encourage
them to eventually participate in exercise.
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