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managed Versus Self-directed Exercise for Metastatic Prostate
Cancer

Stacey A. Kenfield “"""", Nicolas H. Hart “**¢", Kerry S. Courneya™’, Rosemary Greenwood ",
June M. Chan “>, Jennette Sison “*, Li Zhang "/, Sarah Rudman ", Leah Ung’, Moritz Schumann """,
Erin L. Van Blarigan®"', Sam McKeown", Charles ]. Ryan °, James Catto”"", Daniel A. Galvdo ",
Robert U. Newton “%", Fred Saad""*on behalf of the INTERVAL-GAP4 Site Investigators and
INTERVAL-GAP4 Steering and Management Committees’

2 Department of Urology, University of California San Francisco, San Francisco, CA, USA; ® Department of Epidemiology and Biostatistics, University of California
San Francisco, San Francisco, CA, USA; “Human Performance Research Centre, School of Sport, Exercise and Rehabilitation, Faculty of Health, University of
Technology Sydney (UTS), Sydney, NSW, Australia; @ Exercise Medicine Research Institute, School of Medical and Health Sciences, Edith Cowan University, Perth,
WA, Australia; © Caring Futures Institute, College of Nursing and Health Sciences, Flinders University, Adelaide, SA, Australia; Cancer and Palliative Care
Outcomes Centre, Faculty of Health, Queensland University of Technology (QUT), Brisbane, QLD, Australia; ® Institute for Health Research, University of Notre
Dame Australia, Perth, WA, Australia; " Faculty of Kinesiology, Sport, and Recreation, University of Alberta, Edmonton, Canada; ' University Hospitals Bristol
and Weston, NHS Foundation Trust, Bristol, UK; jDepartment of Medicine, University of California San Francisco, San Francisco, CA, USA; kGuy‘s and St.
Thomas’ NHS Foundation Trust, London, UK; 'Department for Molecular and Cellular Sports Medicine, Institute of Cardiovascular Research and Sports
Medicine, German Sport University Cologne, Cologne, Germany; ™ Department of Sports Medicine and Exercise Therapy, Institute of Human Movement Science
and Health, Chemnitz University of Technology, Chemnitz, Germany; " Movember Institute of Men'’s Health, Melbourne, Australia; ®° Memorial Sloan Kettering,
New York City, NY, USA; P Department of Oncology and Metabolism, University of Sheffield, Sheffield, UK; 9 School of Human Movement and Nutrition Sciences,
University of Queensland, Brisbane, QLD, Australia; " Department of Urology, Centre Hospitalier de L'Universite de Montreal, Montreal, Canada

Article info Abstract
Article history: Background and objective: Physical activity is associated with a lower risk of mor-
Accepted December 5, 2025 tality in men with prostate cancer (PC); yet, randomised controlled trials with sur-

vival endpoints are nonexistent. INTense ExeRcise for surviVAL-Global Action Plan
4 (INTERVAL-GAP4) was a global phase 3 trial designed to test whether structured,
hybrid-supervised/self-managed exercise improves survival in men with meta-
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sessions per week for 2 yr) or to self-directed exercise. We evaluated site activation,
recruitment, year 1 adherence, adverse events, and barriers to global trial feasibil-
ity. Efficacy outcomes—including survival, physical fitness, and biomarker results—
will be reported separately.

Key findings and limitations: Of 21 activated sites across seven countries, 13 (62%)
randomised patients. Of 938 patients approached, 232 (25%) consented and 145
(15%) were randomised (75 in the intervention and 70 in the control group)
between April 2016 and February 2023. The median age was 70 yr (range: 44-
89 yr). The study closed early after reaching 17% of the intended target. The median
adherence in the intervention arm was 84% (interquartile range: 61-95%), with no
difference between metastatic castrate-resistant and hormone-sensitive PC. At
12 mo, 58% of intervention participants met exercise guidelines versus 24% of con-
trols. In year 1, 162 adverse events occurred in the intervention group and 109 in
the control group; 19 adverse events were study related, all in the intervention
arm. The major feasibility challenges included administrative burden, infrastruc-
ture limitations, logistics of supervised exercise delivery, and coronavirus disease
2019 disruptions.

Conclusions and clinical implications: While high adherence to a demanding exercise
programme was achieved in selected metastatic PC patients, global recruitment
proved difficult. Future large-scale exercise-oncology trials require streamlined
protocols, realistic timelines, and greater alignment with site resources.
Implementation science research is needed to support integration of exercise into
routine advanced cancer care. A forthcoming paper will present the trial’s survival
and physical fitness efficacy outcomes.

Patient summary: In this report, we describe the feasibility of a centrally coordi-
nated, global clinical trial of hybrid-supervised/self-managed versus self-directed
exercise for men with metastatic prostate cancer. We report trial implementation
as mixed across the world, while exercise session adherence was high among
men receiving the intervention. However, of the patients approached, 53% declined
to participate in the study, and those enrolled were likely more motivated and will-
ing to exercise. Those who participated varied in age, had other health conditions,
were receiving multiple medications, and were at different treatment stages after a
diagnosis of metastatic prostate cancer. Recent guidelines provide a framework for
integrating exercise programming into clinical care for patients with advanced can-
cer. Further implementation science research is needed to help patients with
advanced cancer exercise safely and effectively as part of their cancer care.

© 2026 Published by Elsevier B.V. on behalf of European Association of Urology. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

1. Introduction

challenges of study recruitment and feasibility of complet-
ing the 1st year of a hybrid-supervised exercise intervention

Physical activity after a prostate cancer (PC) diagnosis is relative to self-directed exercise. This manuscript focuses

associated with longer patient survival [1-4], with a 31%
reduced risk of cancer-specific mortality (summary relative
risk = 0.69; 95% confidence interval [CI]: 0.55-0.85) [5] and
a 40% risk reduction for all-cause mortality (hazard ratio
[HR]: 0.60; 95% CI: 0.46-0.79) [6], comparing the most
active versus least active PC survivors from cohort studies.
In 2015, Movember funded the global phase 3 randomised
controlled trial (RCT) INTense ExeRcise for surviVAL-
Global Action Plan 4 (INTERVAL-GAP4) to determine
whether a prescribed hybrid-supervised/self-managed
model of moderate- to high-intensity aerobic and resistance
exercise improves overall survival (primary outcome) com-
pared with a self-directed exercise control, in men with
metastatic PC [7]. The trial was stopped early because of
poor accrual in 2023. This paper reports the feasibility of
INTERVAL-GAP4 global study implementation, including

exclusively on feasibility and implementation outcomes.
Analyses of efficacy, including overall survival, physical fit-
ness, and biomarker endpoints, are on-going and will be
reported in separate publications.

2. Patients and methods

2.1. Study design

INTERVAL-GAP4 was a multicentre phase 3 RCT (ClinicalTri-
als.gov: NCT02730338), with the study protocol reported
elsewhere [7]. INTERVAL-GAP4 compares hybrid-
supervised/self-managed (supervised tapering to self-
management) aerobic and resistance exercise (intervention)
with self-directed exercise via print materials (control),
over 2 yr with follow-up for overall survival (primary out-
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come) and multiple secondary outcomes (ie, time to disease
progression, physical fitness, quality of life, biomarkers of
inflammation, energy metabolism, and androgen metabo-
lism). Participants were randomised using a central data-
base (REDCap; Vanderbilt University, TN, USA) with block
randomisation (blocks of 2, 4, and 6) and stratified by treat-
ment status (Supplementary Table 1) using the R package
blockrand. Allocation sequence was concealed.

2.2. Participants

INTERVAL-GAP4 aimed to recruit 866 men with metastatic
PC (46 patients per site, >20 activated sites). The eligibility
criteria based on the final protocol version are provided in
Supplementary Table 1. Original criteria (from enrolment
in 2016) are provided in boxes 1 and 2 of the published pro-
tocol [7]. Initially, men with metastatic castrate-resistant PC
(mCRPC) were eligible if they were (1) on abiraterone and/
or enzalutamide and stable, or (2) abiraterone and enzalu-
tamide naive. Clinical eligibility was expanded in protocol
versions 2-4 (September 2015, July 2016, and April 2018)
to accommodate the variations in the standard of care and
treatment sequencing in mCRPC worldwide, and to opti-
mise global recruitment. Protocol version 5 (October
2019) included men with metastatic hormone-sensitive PC
(mHSPC) and allowed remotely monitored exercise (exer-
cise with asynchronous remote monitoring of heart rate
data and weekly phone check-in) to address slow accrual
and improve participant convenience. After confirmation
of clinical eligibility and informed consent, participants
were required to pass a medically supervised cardiopul-
monary exercise test (CPET) with electrocardiogram (ECG)
to ensure patient safety prior to vigorous exercise required
on study. All sites obtained ethics approval.

2.3. Intervention

High-intensity interval and moderate-intensity continuous
aerobic exercise was combined with moderate-to-high load
resistance exercise for 3 d/wk across 96 wk (24 x 4-wk cycles,
approximating 2 yr). The programme was progressive, peri-
odised, and autoregulated and included a deload week (ie,
reduced exercise volume and intensity) each 4-wk cycle. Peri-
odisation (cycles) to optimise adaptation and autoregulation
are programmatic principles facilitating exercise participation
for people who experience variations in treatment tolerance,
toxicity, and disease control, thus requiring additional recov-
ery after sustained periods of exercise [8,9]. As such, exercise
sessions were modifiable to accommodate changes in partici-
pant presentation, symptomology, and known bone metasta-
sis locations [10-14].Inyear 1 (48 wk), participants were fully
supervised (weeks 1-4), tapering to levels of hybrid-
supervised to self-managed exercise (weeks 5-48; 42% self-
managed), and year 2 (48 wk) was mostly self-managed. Psy-
chosocial support (monthly educational newsletters by e-
mail) and behavioural support (text messages) were also pro-
vided. Message frequency increased gradually (from one to
five times per week). Details on the intervention and modifica-
tions during coronavirus disease 2019 (COVID-19) are pro-
vided in the Supplementary material and the published
study protocol [7].

24. Control

Control participants received psychosocial support via
monthly educational newsletters. Self-directed unsuper-
vised exercise was included in protocol version 4 to aid par-
ticipant retention, with control participants dissatisfied if
no exercise advice was provided while being asked to com-
plete study questionnaires and attend testing visits. Print
exercise recommendations were aligned with international
clinical guidelines [15,16], to perform 150 min of moderate-
intensity aerobic exercise and two structured resistance
exercise sessions each week.

2.5. Year 1 assessments

Questionnaires were completed online via REDCap (or
printed) prior to baseline and quarterly thereafter. Blood
and urine collection and exercise testing were completed
at baseline, 6 mo, and 12 mo. Exercise testing included CPET
with ECG; 1-repetition maximum (1RM) tests including
chest press, leg press, seated row, and leg extension (select
tests excluded if contraindicated due to bone metastasis)
[7,10,11]; 400-m walk test; anthropometry (weight, hip,
and waist circumference); blood pressure; and heart rate.

2.6. Outcomes

Trial feasibility outcomes were specified post hoc after the
study was closed because of poor accrual but use common
standards. These include site activation (proportion of acti-
vated sites with randomised participants and reasons for
not randomising patients), participant recruitment (propor-
tion of men consented of those contacted, proportion of
men randomised of those consented, and reasons for nonel-
igibility or declining participation), process outcomes (pro-
portion of participants completing each study assessment
by time point and arm, and number of deaths, withdrawals,
and withdrawal reasons during year 1 by arm), compliance
outcomes (proportion of exercise sessions completed out of
the total specified [n = 144], proportion completed >70% of
sessions [among those who completed year 1 and overall],
and reasons for missed sessions), and adverse events. We
counted once for each event per individual and used the
event with the highest grade when there were multiple
occurrences of the same event type. Session completion
was also compared across mCRPC and mHSPC status.
Changes in self-reported physical activity measured by the
modified Godin-Shephard leisure time physical activity
questionnaire [17], within and between arms, from baseline
to cycle 12 are reported. Finally, factors influencing study
feasibility are described. Efficacy analyses, including overall
survival, physical fitness, and secondary biomarker and
patient-reported outcomes, are ongoing and will be detailed
in separate outcome papers.

2.7. Statistical analysis

Baseline characteristics were reported using mean with
standard deviation or median with interquartile range
(IQR), and N (%) for categorical variables. Significant differ-
ences between arms were assessed using independent t
tests or Wilcoxon rank-sum tests [18]. Feasibility was
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assessed using descriptive statistical methods for recruit-
ment, completion of year 1 study activities (testing, speci-
men collections, and survey completion), partial or
complete withdrawal, and exercise compliance for the exer-
cise arm. Changes in self-reported exercise between groups
were compared using an analysis of covariance while
adjusting for the baseline assessment. Statistical signifi-
cance was set at p < 0.05. All statistical analyses were per-
formed using R version 4.4.3 (R Foundation for Statistical
Computing, Vienna, Austria) [18]. For additional methods,
please refer to the Supplementary material.

3. Results

3.1. Site activation

Twenty-one sites (n = 21) were activated between 2016 and
2022 (Supplementary Table 2); 19 activated before and two
after COVID-19 (March 2020). Of these, 13 (61.9%) ran-
domised participants, with seven of the 13 (54%) sites ran-
domising more than ten people. Reasons for no randomised
participants at any site are presented in Supplementary
Table 2. Among the 21 activated sites, nine had a physician
principal investigator (PI; 44% randomised patients), and 12
had a nonclinical PI (75% randomised patients). However,
most participants (n = 131; 90%) were enrolled at sites with
nonclinical PlIs. The final protocol version permitted mHSPC
and asynchronous remote exercise monitoring, though time
between release (October 2019) and site-specific approval
varied from 18 to 894 d (>2+ yr at UK sites), with five sites
never activating prior to study closure.

3.2. Recruitment

From April 4, 2016 to February 27, 2023, 938 patients were
approached, 226 (24%) were excluded based on the eligibil-
ity criteria, and 493 (53%) declined to participate, resulting
in 232 (25%) consenting to the study and 145 being ran-
domised (63% of those consented). The study was closed
prior to reaching its accrual goal (last patient enrolled in
2023; see the Supplementary material) due to lower-than-
expected recruitment. Most frequent barriers were travel
(n=101) and time (n = 77; Fig. 1).

3.3. Participant characteristics

The study’s population (n=145; 27% mHSPC and 73% mCRPC)
had a median age of 70 yr, median body mass index of
28.7 kg/m? and comprised individuals who were predomi-
nantly White (87%), university educated (67%), and married
(76%; Table 1). The median time from diagnosis to enrolment
was 3.7 yr. At baseline, the median self-reported exercise
levels were as follows: 64 min of moderate- to vigorous-
intensity aerobic exercise and 0 d of resistance exercise per
week. The commonly reported comorbidities were the fol-
lowing: 52% hypertension, 57% elevated cholesterol, and
43% osteoarthritis or other joint or bone condition (Table 2).
Antihypertensive, cholesterol-lowering, diabetes, bone, and
opioid and nonopioid pain medications were used commonly
(26-59%). Of those with mCRPC, 15% (n = 21) were treatment
naive (no first-line mCRPC treatment); 43% (n = 63) received

androgen receptor pathway inhibitors (ARPIs) and were
stable; 6% (n = 8) had prostate-specific antigen progression;
3% (n = 5) were treated with docetaxel as first-line therapy
and were stable, while 6% (n = 9) had progressed; and 27%
(n =39) had mHSPC (Table 2). Of the participants, 99% were
treated with luteinising hormone-releasing hormone ana-
logue/antagonist treatments, 66% with ARPIs, 21% with ster-
oids, 9% with antiandrogens, and 6% with chemotherapy at
enrolment. Treatment and comorbidity data by protocol ver-
sion are presented in Supplementary Table 3.

34. Process

Withdrawal and deaths are reported in Figure 1 and Supple-
mentary Table 4. By 12 mo, seven participants (9%) had died
and six (8%) withdrew in the intervention arm, while five
(7%) had died and 12 (17%) withdrew in the control arm.
Common withdrawal reasons included the following: study
no longer worthwhile for patients (n = 8), family burden
(n = 5), too ill (n = 7), and assigned to the control arm
(n = 3). Twelve-month assessment completion rates were
higher in the intervention arm (CPET: 64%, other exercise
testing: 71%, surveys: 77%, specimens: 69%) than in the con-
trol arm (CPET: 51%, other exercise testing: 53%, surveys:
66%, specimens: 56%; Fig. 1).

3.5. Compliance and adverse events

Of the total enrolled population, the proportion of partici-
pants completing >70% of all 144 training sessions in year
1 was 69%, and the median exercise adherence for the 75
intervention arm participants was 84% (IQR:61%,95%), with
no difference between mCRPC and mHSPC status (p = 0.57).
A heatmap of session status for each participant across year
1 is shown in Figure 2. Across the mCRPC and mHSPC groups,
34% and 38% of sessions were missed, respectively (Supple-
mentary Table 5). The common reasons for missed sessions
included study withdrawal and vacation, though other fac-
tors such as disease progression (mCRPC) or lack of interest
(mHSPC) varied by group. At 12 mo, 58% of the intervention
group and 24% of the control group met exercise guidelines
(Supplementary Table 6). The 12-mo change in resistance
exercise (0.3 d/wk) was significant, unlike the change in
moderate- to vigorous-intensity physical activity
(75.5 min/wk), when adjusting for baseline values (Supple-
mentary Table 6). In the intervention and control arms, 162
and 109 adverse events were reported in year 1, respectively
(Supplementary Table 7); only 19 adverse events were study
related, and all of these occurred in the intervention arm.

3.6. Factors influencing global trial feasibility

Feasibility factors, collected ad hoc from site investigators,
staff, and the steering committee, are presented in Table 3
with recommendations for future trials. The major obstacles
included unrealistic timelines, high administrative burden
to screen patients, and insufficient funding models. Other
major roadblocks were logistical challenges such as con-
ducting supervised exercise in congested cities, poor site-
personnel partnerships, and the severe impact of the
COVID-19 pandemic on recruitment.
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Patients Approached (n = 938)

® S & 6 6 O 6 O o 0o

Excluded? for patient-reported reason (n = 493)

¢ Not interested (n = 193)
Travel commitment (n = 101)P
Time commitment (n = 77)
Unable to Contact (n = 27)
Intervention perceived as too much time (n = 23)
Prostate cancer treatment reason (n = 17)
Unknown pt reason (n = 16)
Intervention perceived as too hard (n = 11)
Patient feels he is doing enough exercise (n = 9)
No transportation (n = 7)
Other medical reason (n = 6)
Study not worthwhile to patient (n = 5)
Cost (n=1)

A

* & & o o o o

Risk algorithm (n = 1)

Excluded? based on eligibility reason (n = 226)¢
+ Metastatic disease and treatments (n = 128)
+ Excluded for Other reason (eg stopped due to
screening process due to COVID) (n = 32)

Comorbid conditions (n = 19)

Physical function/frailty indicator (n = 14)

Excluded for unknown reason (n = 12)

Already doing exercise above cutoff (n = 10)

Does not speak site language (n = 7)

Other medical reason (n = 4)

\
Patients Consented (n = 232)

* S 6 6 6 O * o o

Excluded for patient-reported reason (n = 17)
¢ Time commitment (n = 6)
Other medical reason (n = 4)
Unable to Contact (n = 3)
Did not complete exercise testing and lost (n = 2)
No transportation (n = 2)
Other: patient did not want cardiac consult (n = 2)
Travel commitment (n = 2)b
Intervention perceived as too hard (n = 1)
Not interested (n = 1)
Prostate cancer treatment reason (n = 1)

A

Risk algorithm (n = 3)

* o o o o

(n=1)

Excluded based on eligibility reason (n = 74)
+ Metastatic disease and treatments (n = 31)
+ Exercise Criteria (n = 19)
= Did not pass CPET (n = 13)
= Extent of bone metastasis (n = 1)
= Already doing exercise above cutoff (n = 5)
Comorbid conditions (n = 17)
Other medical reason (n = 8)
Physical function/frailty indicator (n = 3)

Excluded for other reason (eg stopped due to
screening process due to COVID) (n = 2)

+ Completed exercise testing but found ineligible due

to clinical coding error (n = 1) or CPET coding error

+ Did not complete baseline questionnaires (n = 1)
+ Does not speak site language (n = 1)

A4

I Randomized (n = 145) I

Allocated to intervention (n = 75): n = 1 withdrew
+ Completed CPET testing (n = 75); exercise testing (n = 74);
surveys (n=75); specimens (n = 75)

Allocated to control arm (n = 70): n = 0 withdrew
+ Completed CPET testing (n = 70); exercise testing (n = 70);
surveys (n = 70); specimens (n = 70)

6-mo (Cycle 6):9n = 72 alive, n = 2 dead, n = 3 withdrew
+ Completed CPET testing (n = 54); exercise testing (n = 58);
surveys (n = 66); specimens (n = 58)

6-mo (Cycle 6): n =69 alive, n = 1 dead, n = 6 withdrew, n = 1 lost
+ Completed CPET testing (n = 44); exercise testing (n = 43);
surveys (n = 51); specimens (n = 45)

lost

12-mo (Cycle 12): n = 66 alive, n = 7 dead, n = 6 withdrew, n = 1

+ Completed CPET testing (n = 48); exercise testing (n = 53);
surveys (n = 58); specimens (n = 52)

lost

12-mo (Cycle 12): n = 64 alive, n = 5 dead, n = 12 withdrew, n = 1

+ Completed CPET testing (n = 36); exercise testing (n = 37);
survey (n = 46); specimens (n = 39)

Fig. 1 - Enrolment and follow-up in INTERVAL-GAP4. CPET = cardiopulmonary exercise test; COVID = coronavirus disease; INTERVAL-GAP4 = INTense ExeRcise
for surviVAL-Global Action Plan 4; pt = patient.  Potential patients may have had one or more exclusion criteria noted. ” This reason was part of the eligibility
criteria. € One person gave two eligibility reasons. ¢ Withdrawal can occur but does not necessarily mean that vital status is missing. Withdrawal status types

are detailed in Supplementary Table 4.

4. Discussion

INTERVAL-GAP4 represents the first trial that aimed to
assess exercise and overall survival in PC; the second most
common cancer. Recently, after 15 yr of recruitment, the

first RCT was completed in colon cancer patients and
reported longer disease-free and overall survival in the

exercise versus the health-education groups (HR: 0.72;
95% CI: 0.55-0.94 and HR: 0.63; 95% CI: 0.43-0.94, respec-
tively) [19]. Unfortunately, INTERVAL-GAP4 was closed
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Table 1 - Characteristics of INTERVAL-GAP4 participants (N = 145) *

Characteristics

Overall (n = 145)

Intervention (n = 75)

Control (n = 70)

Demographics
Age (yr), median (IQR) ®
Race, n (%)

White

African/African American/Black/Black British/Caribbean

Asian/Asian American/Asian British
Middle Eastern
Other
Married or civil partnership, n (%)
Education, n (%)
Grade school or high school
2-yr college education or higher
Currently employed, n (%)
Behavioural/lifestyle
Smoking status, n (%)
Current smoker
Past smoker
Godin leisure-time exercise categories, n (%)
Insufficiently active/sedentary
Moderately active
Active
MVPA (min/wk), median (IQR)
Resistance exercise (times/wk), median (IQR)
Meeting MVPA guidelines, n (%) ©
Meeting strength guidelines, n (%) ¢
Meeting both exercise guidelines, n (%)
Meeting neither exercise guideline, n (%)
Clinical
Time since diagnosis (yr), median (IQR)
Stage, hormone sensitive, n (%)
Stage, castrate resistant, n (%)
Halabi nomogram score
Low
Intermediate
Gleason score at diagnosis, n (%)
GG 1—Gleason <6
GG 2—Gleason 3 + 4
GG 3—Gleason 4 + 3
GG 4—Gleason 8
GG 5—Gleason >9
GG missing
Laboratory levels at enrolment, median (IQR)
PSA (ng/ml)
Testosterone level (nmol/l)
LDH
Albumin *
Haemoglobin *
Metastasis, n (%)
Bone
Lymph nodes
Visceral (lung, liver, bladder)
Other
Performance status, n (%)
ECOG 0
ECOG 1
Body composition
BMI (kg/m?), median (IQR)
BMI, categories
Normal weight (<25.0 kg/m?)
Overweight (25.0-<30.0 kg/m?)
Obese (>30.0 kg/m?)
Waist circumference (cm), median (IQR)
Hip circumference (cm), median (IQR)
Waist-to-hip ratio, mean (SD)

70 (64-74)

124 (87)
3(2)
4(3)
1(1)
10 (7)
108 (76)

46 (33)
95 (67)
36 (25)

3.7 (1.5-7.9)
39 (27)
106 (73)

74 (70)
32 (30)

3(2)
13 (9)

0.8 (0.1-6.2)
9.0 (5.8-14.4)
187 (164-215)
42 (3.9-4.4)
13.3 (12.6-14.0)

121 (83)
29 (20)
2(1)
2(1)

104 (72)
41 (28)

28.7 (25.6-31.5)

27 (19)
65 (45)

53 (37)

102.5 (95.0-110.9)
102.9 (97.4-109.1)
0.99 (0.07)

70 (65-73)

66/74 (89)
1/74 (1)
2/74 (3)
0/74 (0)
5/74 (7)
55 (75)

24 (33)
48 (67)
19 (26)

6(8)
35 (48)

32 (43)

20 (27)

23 (31)

60 (0-180)
0(0-1)

22 (29)

18 (24)

8 (11)

43 (57)

4.7 (1.6-9.0)
21(28)
54 (72)

38 (70)
16 (30)

0(0)
4(6)
10 (14)
16 (23)
27 (39)
13 (19)

0.8 (0.1-4.9)
12.0 (6.5-14.4)
187 (164-223)
43 (3.9-4.5)
132 (12.4-14.1)

63 (84)
11 (15)
0(0)
1(1)

54 (72)
21 (28)

28.9 (25.9-31.4)

12 (16)

35 (47)

23 (37)

103.3 (96.2-110.5)
102.2 (97.1-106.9)
1.00 (0.07)

72 (64-77)

58/68 (85)
2/68 (3)
2/68 (3)
1/68 (2)
5/68 (7)
53 (77)

22 (32)
47 (68)
17 (25)

6(9)
32 (46)

29 (41)

16 (23)

25 (36)

90 (0- 180)
0(0-1)

21 (30)

14 (20)

8 (11)

43 (61)

3.1(1.5-7.8)
18 (26)
52 (74)

36 (69)
16 (31)

3 (4)
9(12)
11 (15)
13 (17)

23 (31)

16 (21)

0.9 (0.1-7.8)

8.7 (5.8-14.4)
188 (165-214)
4.1 (3.9-4.3)
13.4 (12.8-13.9)

58 (83)
9 (13)
2(3)
1(1)

50 (71)
20 (29)

28.7 (25.5-31.9)

15 (21)

30 (43)

15 (21)

102.3 (93.9-111.0)
103.6 (98.5-111.0)
0.98 (0.07)

BMI = body mass index; ECOG = Eastern Cooperative Oncology Group; GG = grade group; INTERVAL-GAP4 = INTense ExeRcise for surviVAL-Global Action Plan 4;
IQR = interquartile range; LDH = lactate dehydrogenase; MVPA = moderate to vigorous physical activity; PSA = prostate-specific antigen; SD = standard

deviation.

2 Missing data included race (n = 3, one intervention and two control), marital and smoking status (n = 3, two intervention and one control), education (n = 4,
three intervention and one control), and employment status (n = 2, one intervention and one control).

b Age range is 44-89 yr overall, 44-89 yr for the intervention arm, and 51-88 yr for the control arm.

¢ Performing 150 min of moderate to vigorous exercise (all examples provided were aerobic activities; vigorous activity minutes was multiplied by 2).

d Resistance exercise (weight or strength training) for 2 d/wk.
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Table 2 - Health conditions and treatment characteristics of INTERVAL-GAP4 participants at study entry: pre-existing conditions and medications,

and prostate cancer treatments

Characteristics Overall Intervention Control
(N = 145) (N =175) (N =70)
Pre-existing conditions and medications
Pre-existing conditions, n (%)
Hypertension/high blood pressure 75 (52) 43 (57) 32 (46)
Elevated triglycerides 22 (15) 15 (20) 7 (10)
Elevated cholesterol 83 (57) 45 (60) 38 (54)
Type Il diabetes 24 (17) 17 (23) 7 (10)
Coronary artery disease 14 (10) 6(8) 8(11)
Stroke or myocardial infarction 9 (6) 5(7) 4 (6)
Osteoarthritis or other joint or bone condition 63 (43) 32 (43) 31 (44)
Concomitant medications, n (%)
Antihypertensives 86 (59) 51 (68) 35 (50)
Cholesterol lowering 66 (46) 40 (53) 26 (37)
Other heart medication 5(3) 3(4) 2(3)
Diabetes 43 (30) 23 (31) 20 (29)
Bone (bisphosphonates or denosumab) 45 (31) 22 (29) 23 (33)
Pain medication (nonopioid) 63 (43) 32 (46) 31 (41)
Opioid analgesics 38 (26) 17 (23) 21 (30)
Prostate cancer treatments
Previous treatments, n (%)
Radical prostatectomy 39 (27) 21 (28) 18 (26)
Radiotherapy 59 (41) 29 (41) 30 (40)
Study treatment categories for advanced prostate cancer, n (%) *
Category 1 (V2): mCRPC: treatment-naive 21 (15) 9(12) 12 (17)
Category 2 (V2): mCRPC: receiving androgen receptor pathway inhibitor 63 (43) 33 (44) 30 (43)
Category 3 (V4): mCRPC: PSA progression on androgen receptor pathway inhibitor 8 (6) 4 (6) 4 (5)
Category 4 (V4): mCRPC: receiving chemotherapy 5(3) 1(1) 4 (5)
Category 5 (V4): mCRPC: progressed following chemotherapy and receiving androgen receptor 9(6) 5(7) 4 (5)
pathway inhibitor
Category 6 (V5): mHSPC: high risk 11 (8) 6 (8) 5(7)
Category 7 (V5): mHSPC: high volume 11 (8) 7 (9) 4 (6)
Category 8 (V5): mHSPC: high risk and high volume 17 (12) 9 (13) 8 (11)
Treatments for advanced prostate cancer, n (%)
LHRH analogue/antagonist 144 (99) 75 (100) 69 (99)
First-generation antiandrogens (bicalutamide, flutamide, nilutamide, cyproterone acetate) 13 (9) 9(12) 4 (6)
Androgen receptor pathway inhibitor (abiraterone, enzalutamide, apalutamide, darolutamide) 95 (66) 47 (63) 48 (69)
Taxane-based chemotherapy (docetaxel, cabazitaxel) 9(6) 6(8) 3(4)
Other life-prolonging agents (eg, PARPi, olaparib, and radium) 2 (1) 0(0) 2 (3)
Other agents of unknown effectiveness (ipilimumab, PD-1, siplucel-T, other immunotherapy; 1(1) 0(0) 1(1)
mitoxantrone, other chemotherapy)
Radiation (to a metastatic site) 2(1) 1(1) 1(1)
Steroids (eg, prednisone/prednisolone) 30 (21) 14 (19) 16 (23)

INTERVAL-GAP4 = INTense ExeRcise for surviVAL-Global Action Plan 4; LHRH = luteinising hormone-releasing hormone; mCRPC = metastatic castrate-resistant
prostate cancer; mHSPC = metastatic hormone-sensitive prostate cancer; PARPi = poly (ADP-ribose) polymerase inhibitor; PD-1 = programmed cell death
protein 1; PSA = prostate-specific antigen; V2 = protocol version 2; V3 = protocol version 3; V4 = protocol version 4; V5 = protocol version 5; mCRPC = metastatic

castrate-resistant prostate cancer.

¢ Categories 1-2 were available from September 23, 2015 (for pilot site under V2) and July 21, 2016 (for all sites under V3); categories 3-5 were available
from April 23, 2018 (under V4); and categories 6-8 were available from October 4, 2019 (under V5).

after 7 yr of enrolment following a research advisory com-
mittee recommendation and an independent statistical
review. Despite a revised proposal by the investigator team
and facilitated by an author (S.M., at Movember Institute of
Men’s Health) following the pandemic—which included
potential surrogate endpoints, a reduced sample size, and
adjusted recruitment projections (and timeline) the plan
was deemed unsatisfactory after considering other factors
affecting feasibility (Table 3). In comparison with the
planned 5-yr recruitment and >20 activated sites for
INTERVAL-GAP4 to enrol 866 patients, the CHALLENGE trial
had a planned 3-yr recruitment of 962 patients but ulti-
mately required 15 yr and 55 trial sites (mostly in Canada
and Australia) to enrol 889 patients [19]. We note the major
differences between GAP4 and CHALLENGE. The GAP4
patient population consisted of patients with metastatic

PC as a more advanced, frail population versus CHALLENGE
that enrolled patients with stage II-III colon cancer. The
intervention duration and intensity varied, whereby GAP4
prescribed 2 yr of three sessions per week of periodised aer-
obic and resistance exercise, which included moderate- and
high-intensity workouts, while CHALLENGE prescribed 3 yr
of at least moderate-intensity aerobic exercise, with the aim
to increase it by at least ten metabolic equivalent task units
(equivalent to 2.5 h of brisk walking) from baseline to 6 mo
that was sustained or increased during the final 2.5 yr. Both
used variations of a hybrid-supervised/self-managed exer-
cise model, although GAP4 included more individualisation
and supervision of exercise than CHALLENGE because of the
high bone metastasis load compared with CHALLENGE.
Lessons from the global INTERVAL-GAP4 trial offer key
feasibility insights for future exercise-oncology studies.
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Fig. 2 - Heatmap of exercise session status in year 1 by participant in the intervention arm (N = 75).

Firstly, conducted before global exercise guidelines existed
(published 6 yr after the first person enrolled) [14] and with
only pilot data confirming safety for men with advanced PC
(with other small studies confirming this over time)
[10,11,13,20], few sites had the necessary experience with
patients who have bone metastases. This inexperience lim-
ited the number of interested participating sites.

Secondly, the initial 1-yr goal to activate 20 trial sites
was unrealistic, as it ultimately took 5 yr for 21 sites. Over
6.8 yr, this effort randomised only 145 participants, with
just 62% of activated sites contributing to recruitment. Con-
tract and start-up delays stemmed from many sites’ inexpe-
rience with cancer exercise trials involving metastatic
patients. Leveraging established networks (SWOG, Cana-
dian Cancer Trials Group, etc.) could have streamlined acti-
vation and contracting.

Thirdly, a key barrier was a high administrative work-
load including a lengthy and resource-intensive screening
process (see Supplementary Table 1 for the full screening
criteria). Requirements such as laboratory work and CPET
were particularly burdensome and should be re-evaluated
for future study designs. These study processes were com-
pounded by difficulties in integrating distinct departments
(eg, exercise physiology and medical oncology), who often

had no history of collaboration, shared infrastructure, or
staffing. At some sites, the per-patient/per-activity payment
model created barriers to site launch and enrolment, that is,
sites did not have infrastructure or staff in place, the
activity-based funding model was not sufficient to hire
new personnel at 100% effort, and sites did not have finan-
cial economies of scale at their institutions to buffer this
through other exercise trials or central organisational sup-
port. We also observed, however, that select sites that
received further funds upfront still had recruitment chal-
lenges. Further, a lack of patient incentives and limited
funding for investigator time impeded engagement and trial
prioritisation at some centres. We suggest that for exercise
trials, leadership from an exercise science expert with
strong, pre-existing clinical collaborations and trial referral
processes may be a more successful model than leadership
from a clinician who needs to build exercise collaborations
de novo, which requires time and substantial engagement.

Fourthly, recruitment was challenged by geographic
location (eg, heavy traffic posed transportation challenges
for Cedars-Sinai Medical Center in Los Angeles, CA, USA)
and logistical barriers, such as expensive CPET testing dur-
ing screening, which was a prestudy intense exercise safety
measure, and a significant disruption from the COVID-19
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Table 3 - Factors influencing the global feasibility of the INTERVAL-GAP4 trial *

Recommendations
Trial factors
1. Unrealistic site-activation timelines (to open 20 trial sites in the 1st year) 1. 1a and 2a. Set realistic trial expectations and timelines upfront
2. Overly ambitious recruitment rate (173 participants per year over 5 yr) 2. 1a and 2a. Allow a longer recruitment period with contingency funding if
3. High administrative workload to run the study (including lengthy screen- recruitment duration must be extended
ing processes) 3. 3a. Simplify study design to collect only what is essential
4. In-person supervision exercise delivery model created travel and logisti- 4. 3a. Stricter consideration of necessary eligibility criteria and screening
cal challenges for some sites processes
5. Clinician-participant apprehension about exercise safety in advanced 5. 4a. Offer various models of exercise delivery upfront
prostate cancer 6. 5a.and 6a. Improve health messaging to help people understand the poten-
6. Control arm participants unable to be blinded to exercise, challenging tial benefit of exercise in this population and the important of equipoise in
retention, requiring the explained importance of equipoise all randomised trials, and accommodate exercise modifications based on
7. Many patients approached were not interested in participation, and study individual needs
assessment completion rates varied by group 7. 6a and 7a. Consider participant incentives
Site factors
1. Inexperienced trial sites with no pre-existing links between clinical and 1. 1a. Ensure that trial sites have established relationships and partnerships,
exercise oncology efficient pathways to identify people with advanced cancer
2. Inexperienced trial sites with no pre-existing infrastructure for a clinical ~ 2. 2a. Ensure that trial sites have appropriate trial-specific and exercise deliv-
exercise trial ery infrastructure.
3. Identified sites were insufficient in number, and unmet feasibility metrics 3. 1a and 2a. Fund activities for on-the-ground support and monitoring to
posed a risk to recruitment goals ensure sites are adequately equipped and trained (staff, systems, resources)
4. Differences in site structures (clinician vs nonclinician site principal 4. 1a and 4a. Ensure that sites have and maintain long-term collaborations
investigators) with clinical partners for collection of clinical endpoint data, especially
5. Differences in how investigators are funded across countries for studies with repeated collection of long-term clinical endpoints
6. Competition between therapeutic and exercise trials in advanced prostate 5. 3a. Ample activated sites are critical to reach recruitment goals, which
cancer at some trial sites adversely impacted GAP4 recruitment requires more sites to be involved while having strict site feasibility
evaluations
6. 5a. Consider providing sustained investigator support with consideration of
country-specific investigator funding models
7. 6a. Strengthen trial visibility and adopt other strategies to elevate exercise
trials along with therapeutic trials at the site level
External factors
1. COVID-19 pandemic 1. 1a. Prepare in advance for worse-case scenarios and have contingency
2. Contractual delays between the funder and trial sites plans to pivot, if needed, in a timely manner
3. Limited forward funding and lean per-patient budget. Budget included an 2. 2a. Plan for contract, ethics, and governance delays. Utilise pre-existing
upfront payment and per-patient payment model, and assumption of clinical trial networks to streamline site activation and contract
having prior infrastructure/resources in place, including staff 3. 23, 3a, 43, and 5a. Appropriately budget and fund activities that includes a

4. Cost inflation of trial activities over time relative to fixed trial funding
rates

5. Infrastructure support to extend the trial beyond the planned 5-yr
recruitment period and minimum 3-yr patient follow-up was not avail-
able in the planned budget

budget contingency plan for delays or trial extension, accounts for cost
inflation, and supports varied cost models to forward fund trial activities
based on site context

COVID-19 = coronavirus disease 2019; INTERVAL-GAP4 = INTense ExeRcise for surviVAL-Global Action Plan 4.
2 The table was developed by the Study Coordination Centre and Exercise Coordination Centre based on feedback received from site investigators, staff, and
the steering committee. Each factor is linked to a recommendation (#1 in column 1 is linked to #1a in column 2).

pandemic. Many institutions paused their trial activities
during this period, deprioritised nonessential research
ethics reviews, and suspended nonessential research activ-
ities. This included pausing CPETs due to concerns of
COVID-19 transmission, which halted enrolment.
Recruitment for this trial proved challenging, with only
15% of approached individuals being randomised (Fig. 1).
The common reasons for nonparticipation included travel
and time commitment, as well as perceptions about exer-
cise intensity and limited personal benefit, while others
refused to be randomised to the control group believing
exercise was superior. To improve participation in future
trials, researchers could provide alternative exercise options
to the control group, more flexible intervention models, and
more effective health messaging to address participant bar-
riers. High compliance to exercise sessions suggests that the
intervention was feasible in mCRPC and mHSPC patients,
who varied by age, comorbidity burden, and advanced PC
treatments. However, there was variation in programme
compliance across sites (Fig. 2). Additionally, a total of 18

men (12%) withdrew, with withdrawals in the control arm
(12 men) doubling those in the intervention arm (six
men). This is comparable to two 3-mo exercise trials in peo-
ple with metastatic PC reporting 82% and 86% completion
rates (CHAMP trial [21] and another trial at the pilot site
[11]). Survey completion was moderate; this may be due
to a high survey burden in the INTERVAL-GAP4 trial in addi-
tion to deaths and withdrawals during the study period.

4.1. Strengths and limitations

Few exercise trials have been performed in this population,
and none have evaluated overall survival. Smaller exercise
studies among PC patients with bone metastases [13]
demonstrate that supervised exercise preserves or improves
physical function and muscle strength [11], remotely mon-
itored exercise can yield high adherence [21,22], and other
modes of delivery with home-based [23] and internet-
based [24] exercise prescriptions are effective. More
recently, this advanced cancer population have safely been
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included in multicomponent care programmes [25,26].
INTERVAL-GAP4 importantly tested a longer, periodised,
autoregulated, and intense exercise programme compared
with other trials to date, and demonstrated high 1-yr adher-
ence, despite some people withdrawing due to illness. This
shows people are motivated to engage in health behaviour
change, but need guidance, especially through health
declines. Additionally, the study was conducted through
the pandemic, adding evidence to flexible delivery of exer-
cise, which may have contributed to the high adherence at
1yr[27].

The study has several limitations. Firstly, while partici-
pants were enrolled at 13 sites across six different countries
(Australia, Canada, USA, UK, Germany, and The Nether-
lands), four sites enrolled most (79%) participants, and
36% of participants came from one site. This suggests global
feasibility, but the distribution of enrolment across sites
may have disproportionately influenced some results. Sec-
ondly, generalisability of the findings may be limited, as
participants in an exercise trial may be more compliant
than a general patient population with metastatic cancer,
and had to be relatively inactive (eligibility requirement of
vigorous exercise <60 min/wk and structure resistance
exercise <1 d/wk). Thirdly, as an unblinded trial, conceal-
ment was not possible, allowing for possible contamination
of the trial. Lastly, due to approval delays and COVID-19, a
fully remote programme was not implemented (protocol
version 5) [21], though sites pivoted to tele-exercise.
Although few remote programmes were attempted before
COVID-19 [28], telehealth is now more widely accepted
and has the potential to overcome barriers and promote
patient engagement [29].

5. Conclusions

A supervised to self-managed, moderate- to high-intensity
exercise programme for men with metastatic PC demon-
strated high adherence and tolerability, and the programme
proved resilient by transitioning effectively to telepractice
during the COVID-19 pandemic. However, the study was
closed to accrual early due to recruitment and operational
challenges. Conducting multisite exercise trials of this scale
is inherently complex and requires prioritising the study,
strong clinician-exercise partnerships, and robust infras-
tructure. These findings indicate that future large-scale
phase 3 trials examining exercise effects on disease out-
comes will need careful planning, realistic timelines, ade-
quate site numbers, and streamlined protocols. The
limited participation in INTERVAL-GAP4 reflects the
demands of a 2-yr survival trial—not routine clinical prac-
tice. Enrolment required randomisation, repeated CPETs,
biological sampling, extensive questionnaires, and travel
to specialised sites for supervised sessions—burdens that
differ markedly from flexible clinical models. Thus, GAP4
recruitment challenges should not be interpreted as diffi-
culty implementing exercise in practice. Recent guidelines
now provide a framework for integrating exercise program-
ming into clinical care for patients with bone metastases
[14]. Building on the limitations identified in the GAP4 trial,
further research is needed in implementation science to

effectively deliver exercise-oncology programmes to
patients with advanced cancer across diverse clinical and
community settings.

Author contributions: Stacey A. Kenfield had full access to all the data in
the study and takes responsibility for the integrity of the data and the
accuracy of the data analysis.

Study concept and design: Kenfield, Hart, Courneya, Greenwood, Chan,
Zhang, Van Blarigan, Ryan, Galvao, Newton, Saad.

Acquisition of data: Kenfield, Hart, Courneya, Sison, Rudman, Schumann,
Newton, Saad.

Analysis and interpretation of data: Kenfield, Hart, Courneya, Greenwood,
Chan, Sison, Zhang, Ung, Newton, Saad.

Drafting of the manuscript: Kenfield, Hart.

Critical revision of the manuscript for important intellectual content: All
authors.

Statistical analysis: Kenfield, Hart, Greenwood, Zhang, Ung.

Obtaining funding: Newton, Saad.

Administrative, technical, or material support: Kenfield, Hart, Greenwood,
Sison, McKeown, Newton, Saad.

Supervision: Kenfield, Hart, Sison, Newton, Saad.

Other: None.

Financial disclosures: Stacey A. Kenfield certifies that all conflicts of
interest, including specific financial interests and relationships and affili-
ations relevant to the subject matter or materials discussed in the manu-
script (eg, employment/affiliation, grants or funding, consultancies,
honoraria, stock ownership or options, expert testimony, royalties, or
patents filed, received, or pending), are the following: Sam McKeown cur-
rently serves as the Director of Prostate Cancer Research for Movember
Institute of Men’s Health. During the study, she was the final person to
serve as Movember Institute of Men’s Health GAP4 Project Manager.
The remaining authors have nothing to disclose.

Funding/Support and role of the sponsor: We acknowledge Movember
Institute of Men’s Health as the funder of this clinical trial. The funder
was not involved in the design and conduct of the study, or in the collec-
tion, management, analysis, and interpretation of the data. The funder
was involved in the review and approval of the manuscript, and the deci-
sion to submit it for publication.

Acknowledgements: We acknowledge Edith Cowan University as the
INTERVAL-GAP4 Pilot Site and Kyle Smith as a past GAP4 Exercise Coordi-
nation Center Director at Edith Cowan University.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.euros.2025.12.001.

References

[1] Kenfield SA, Stampfer MJ, Giovannucci E, Chan JM. Physical activity
and survival after prostate cancer diagnosis in the Health
Professionals Follow-Up Study. ] Clin Oncol 2011;29:726-32.

[2] Bonn SE, Sjolander A, Lagerros YT, et al. Physical activity and
survival among men diagnosed with prostate cancer. Cancer
Epidemiol Biomarkers Prev 2015;24:57-64.

[3] Friedenreich CM, Wang Q, Neilson HK, Kopciuk KA, McGregor SE,
Courneya KS. Physical activity and survival after prostate cancer.
Eur Urol 2016;70:576-85.


https://doi.org/10.1016/j.euros.2025.12.001
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0005
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0005
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0005
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0010
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0010
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0010
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0015
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0015
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0015

EUROPEAN UROLOGY OPEN SCIENCE 84 (2026) 29-39 39

[4] Wang Y, Jacobs EJ, Gapstur SM, et al. Recreational physical activity
in relation to prostate cancer-specific mortality among men with
nonmetastatic prostate cancer. Eur Urol 2017;72:931-9.

[5] Benke IN, Leitzmann MF, Behrens G, Schmid D. Physical activity in
relation to risk of prostate cancer: a systematic review and meta-
analysis. Ann Oncol 2018;29:1154-79.

[6] Friedenreich CM, Stone CR, Cheung WY, Hayes SC. Physical activity
and mortality in cancer survivors: a systematic review and meta-
analysis. JNCI Cancer Spectr 2020;4:pkz080.

[7] Newton RU, Kenfield SA, Hart NH, et al. Intense exercise for survival
among men with metastatic castrate-resistant prostate cancer
(INTERVAL-GAP4): a multicentre, randomised, controlled phase III
study protocol. BM] Open 2018;8:e022899.

[8] Hart NH, Galvao DA, Newton RU. Exercise medicine for advanced
prostate cancer. Curr Opin Support Palliat Care 2017;11:247-57.

[9] Fairman CM. A practical framework for the design of resistance
exercise interventions in oncology research settings-a narrative
review. Front Sports Act Living 2024;6:1418640.

[10] Cormie P, Newton RU, Spry N, Joseph D, Taaffe DR, Galvao DA.
Safety and efficacy of resistance exercise in prostate cancer patients
with bone metastases. Prostate Cancer Prostatic Dis
2013;16:328-35.

[11] Galvao DA, Taaffe DR, Spry N, et al. Exercise preserves physical
function in prostate cancer patients with bone metastases. Med Sci
Sports Exerc 2018;50:393-9.

[12] Sheill G, Guinan EM, Peat N, Hussey ]. Considerations for exercise
prescription in patients with bone metastases: a comprehensive
narrative review. PM R 2018;10:843-64.

[13] Weller S, Hart NH, Bolam KA, et al. Exercise for individuals with
bone metastases: a systematic review. Crit Rev Oncol Hematol
2021;166:103433.

[14] Campbell KL, Cormie P, Weller S, et al. Exercise recommendation for
people with bone metastases: expert consensus for health care
providers and exercise professionals. JCO Oncol Pract 2022;18:
e697-709.

[15] Hayes SC, Newton RU, Spence RR, Galvao DA. The Exercise and
Sports Science Australia position statement: exercise medicine in
cancer management. ] Sci Med Sport 2019;22:1175-99.

[16] Campbell KL, Winters-Stone KM, Wiskemann ], et al. Exercise
guidelines for cancer survivors: consensus statement from
International Multidisciplinary Roundtable. Med Sci Sports Exerc
2019;51:2375-90.

[17] Amireault S, Godin G, Lacombe ], Sabiston CM. Validation of the
Godin-Shephard Leisure-Time Physical Activity Questionnaire
classification coding system using accelerometer assessment
among breast cancer survivors. ] Cancer Surviv 2015;9:532-40.

[18] R Core Team. R: a language and environment for statistical
computing. Vienna, Austria: R Foundation for Statistical
Computing; 2023.

[19] Courneya KS, Vardy JL, O’Callaghan CJ, et al. Structured exercise
after adjuvant chemotherapy for colon cancer. N Engl ] Med
2025;393:13-25.

[20] Bjerre ED, Weller S, Poulsen MH, et al. Safety and effects of football
in skeletal metastatic prostate cancer: a subgroup analysis of the FC
Prostate Community Randomised Controlled Trial. Sports Med
Open 2021;7:27.

[21] Kenfield SA, Van Blarigan EL, Panchal N, et al. Feasibility, safety, and
acceptability of a remotely monitored exercise pilot CHAMP: a
clinical trial of high-intensity aerobic and resistance exercise for
metastatic castrate-resistant prostate cancer. Cancer Med
2021;10:8058-70.

[22] Langlais CS, Chen YH, Van Blarigan EL, et al. Quality of life for men
with metastatic castrate-resistant prostate cancer participating in
an aerobic and resistance exercise pilot intervention. Urol Oncol
2023;41:146.el1-e11.

[23] Sheill G, Brady L, Hayes B, et al. ExPeCT: a randomised trial
examining the impact of exercise on quality of life in men with
metastatic prostate cancer. Support Care Cancer 2023;31:292.

[24] Evans HEL, Galvao DA, Forbes CC, et al. Acceptability and
preliminary efficacy of a web- and telephone-based personalised
exercise intervention for individuals with metastatic prostate
cancer: the ExerciseGuide pilot randomised controlled trial.
Cancers (Basel) 2021;13:5925.

[25] Yates P, Carter R, Cockerell R, et al. Evaluating a multicomponent
survivorship programme for men with prostate cancer in Australia:
a single cohort study. BMJ Open 2022;12:e049802.

[26] Yates P, Carter R, Cockerell R, et al. An integrated multicomponent
care model for men affected by prostate cancer: a feasibility study
of TrueNTH Australia. Psychooncology 2021;30:1544-54.

[27] Newton RU, Hart NH, Clay T. Keeping patients with cancer
exercising in the age of COVID-19. JCO Oncol Pract
2020;16:656-64.

[28] Ibeggazene S, Turner R, Rosario D, Bourke L. Remote interventions
to improve exercise behaviour in sedentary people living with and
beyond cancer: a systematic review and meta-analysis. BMC Cancer
2021;21:308.

[29] Bergerot CD, Bergerot PG, Philip EJ, et al. Enhancing cancer
supportive care: integrating psychosocial support, nutrition, and
physical activity using telehealth solutions. JCO Glob Oncol
2024;10:e2400333.


http://refhub.elsevier.com/S2666-1683(25)02480-2/h0020
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0020
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0020
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0025
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0025
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0025
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0030
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0030
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0030
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0035
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0035
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0035
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0035
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0040
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0040
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0045
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0045
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0045
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0050
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0050
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0050
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0050
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0055
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0055
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0055
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0060
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0060
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0060
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0065
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0065
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0065
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0070
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0070
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0070
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0070
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0075
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0075
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0075
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0080
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0080
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0080
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0080
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0085
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0085
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0085
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0085
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0095
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0095
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0095
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0100
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0100
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0100
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0100
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0105
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0105
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0105
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0105
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0105
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0110
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0110
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0110
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0110
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0115
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0115
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0115
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0120
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0120
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0120
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0120
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0120
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0125
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0125
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0125
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0130
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0130
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0130
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0135
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0135
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0135
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0140
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0140
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0140
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0140
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0145
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0145
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0145
http://refhub.elsevier.com/S2666-1683(25)02480-2/h0145

	Feasibility and Implementation of INTERVAL-GAP4: A Global Randomised Controlled Trial of Intense Hybrid-supervised/Self-managed Versus Self-directed Exercise for Metastatic Prostate Cancer
	1 Introduction
	2 Patients and methods
	2.1 Study design
	2.2 Participants
	2.3 Intervention
	2.4 Control
	2.5 Year 1 assessments
	2.6 Outcomes
	2.7 Statistical analysis

	3 Results
	3.1 Site activation
	3.2 Recruitment
	3.3 Participant characteristics
	3.4 Process
	3.5 Compliance and adverse events
	3.6 Factors influencing global trial feasibility

	4 Discussion
	4.1 Strengths and limitations

	5 Conclusions
	Appendix A Supplementary data
	References


