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PURPOSE: To report the effects of a 12-week high-intensity interval training (HIIT) program on cardiometabolic biomarkers in
patients with prostate cancer on active surveillance (AS) from the Exercise During Active Surveillance for Prostate Cancer (ERASE)
Trial.
METHODS: Fifty-two men with prostate cancer on AS were randomized to either an exercise (HIIT; n= 26) or usual care (UC; n= 26)
group. The HIIT intervention consisted of progressive, supervised, aerobic HIIT at an intensity of 85 to 95% VO2peak for 28 to 40 min
per session performed three times/week for 12 weeks. Blood samples were collected at baseline and postintervention to analyze
cardiometabolic biomarkers. Analysis of covariance was used to examine between-group mean differences.
RESULTS: Blood data were obtained from 49/52 (94%) participants at postintervention. Participants were aged 63.4 ± 7.1 years and
40% were obese. The HIIT group attended 96% of the planned exercise sessions. No significant between-group changes in weight
were observed after the intervention. Compared to UC, HIIT significantly improved total cholesterol (−0.40 mmol/L; 95% confidence
interval[CI], −0.70 to −0.10; p= 0.011), non-high-density lipoprotein-c (−0.35 mmol/L; 95% CI, −0.60 to −0.11; p= 0.006), insulin
(−13.6 pmol/L; 95% CI, −25.3 to −1.8; p= 0.025), insulin-like growth factor (IGF)-1 (−15.0 ng/mL; 95% CI, −29.9 to −0.1; p= 0.048),
and IGF binding protein (IGFBP)-3 (152.3 ng/mL; 95% CI, 12.6 to 292.1; p= 0.033). No significant differences were observed for
fasting glucose, HbA1c, other lipid markers, IGFBP-1, adiponectin, and leptin.
CONCLUSIONS: The ERASE Trial showed that a 12-week aerobic HIIT program improved several cardiometabolic biomarkers in
patients with prostate cancer on AS that may contribute to cardiovascular health benefits and potentially influence signaling
pathways in the progression of prostate cancer. Further research is needed to confirm the effects of exercise on cardiometabolic
markers in men with prostate cancer on AS and determine if these effects are associated with improved long-term clinical
outcomes.
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INTRODUCTION
Low-to-moderate grade prostate cancers are often indolent and
managed by active surveillance where the prostate tumors are
not immediately treated with invasive modalities (e.g., surgery,
radiation/hormonal therapies) but are regularly monitored for
any sign of disease progression [1]. Active surveillance offers a
multitude of advantages for patients diagnosed with prostate
cancer, such as circumventing the deleterious side effects
induced by treatment (e.g., urinary/bowel symptoms, sexual
dysfunction). A subset of these patients may live decades
without progression of their prostate cancers. Nevertheless,
patients with early-stage prostate cancer have a high risk of
developing comorbidities, where the most common cause of
death among these patients is cardiovascular disease (CVD),

followed by secondary cancers and other metabolic diseases
[2, 3].
It is well established that increased levels of certain systemic

blood biomarkers, such as concentrations of blood lipids and
insulin, are associated with risks of cardiometabolic diseases and
can be modified by physical activity [4]. Several meta-analyses of
randomized controlled trials have proven the effects of exercise
on positively modulating cardiometabolic biomarkers in cancer
patients [5–8]. However, most of the previous trials focused on
patients with breast cancer [6–8] or prostate cancer during
androgen deprivation therapy (ADT) [5]. To date, several exercise
studies have been conducted in the active surveillance setting
[9–12], and one reported some preliminary effects of exercise on
cardiometabolic biomarkers such as lowered serum lipid levels [9].
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Our research group previously conducted the Exercise During
Active Surveillance for Prostate Cancer (ERASE) trial [13], where
high-intensity interval training (HIIT) improved cardiopulmonary
fitness and biochemical progression of tumor [14] as well as
psychological [15] and motivational [16] outcomes in patients with
prostate cancer on active surveillance. Here, we report the effects
of HIIT on cardiometabolic biomarkers. We hypothesized that,
compared to usual care (UC), HIIT would positively modulate
biomarkers related to cardiometabolic diseases in patients with
prostate cancer undergoing active surveillance.

METHODS
Study design and population
Detailed study methods of the ERASE Trial have been published elsewhere
[13]. In brief, the ERASE Trial was a randomized controlled trial conducted
at the University of Alberta, Edmonton, AB, Canada, examining the effects
of a 12-week aerobic HIIT intervention in patients with prostate cancer
on active surveillance. The trial was registered to clinicaltrials.gov
(NCT03203460) and approved by the Health Research Ethics Board of
Alberta–Cancer Committee (HREBA.CC-17-0248). All participants provided
written consent for study participation and blood banking. Participants
were recruited from the Kaye Edmonton Clinic in Edmonton, Alberta,
Canada. Eligibility criteria included 18 years of age or above, having been
diagnosed with prostate cancer and undergoing active surveillance, having
no plan for any curative treatment at the time of recruitment, being
medically cleared for performing cardiopulmonary fitness test and high-
intensity aerobic training, and no participation in any structured vigorous-
intensity exercise. Once patients agreed to participate in the study, they
completed baseline assessments and were randomized either to HIIT or UC
group. Following baseline testing, patients were randomly assigned to
either the HIIT group or the UC group in a 1:1 ratio, utilizing a block

randomization design with blocks of 4 or 6. The allocation sequence was
created using computer-generated numbers and was concealed from the
staff responsible for recruitment and initial assessments. Participants and
those administering the interventions were aware of the group assign-
ments. However, while outcome assessors knew the group assignments for
health-related fitness evaluations, they were kept blinded to the
biochemical progression outcomes.

Exercise intervention
Details of the study interventions have been described elsewhere [13]. The
HIIT group received a supervised, three times a week, aerobic HIIT program
for 12 weeks. Each HIIT session comprised 2min of high-intensity exercise
(workload corresponding to 85–95% VO2peak) followed by 2min of light-
intensity exercise recovery (workload corresponding to 40% VO2peak), with
progression from 5 to 8 intervals resulting in 28min to 40min of exercise
(including warm-up and cool-down for 5 min each), which has been found
to be effective in improving cardiovascular outcomes in patients with
chronic diseases [17–19]. Participants in the UC group were asked not to
begin any structured high-intensity exercise during the intervention period
(i.e., 12 weeks), and they were offered a 4-week HIIT program at our facility
or a 12-week community-based exercise program after the intervention
period [20].

Outcome measures
Fasting (≥12 h) blood samples were collected at the Kaye Edmonton Clinic
Laboratory Services. Serum blood was drawn into 6.0 mL red top tubes,
clotted for 30-60 min, and spun for 20min at 2860 rpm with 0.75mL of
serum transferred into eight cryovials. Fasting glucose, HbA1c, triglycerides
(TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), and non-HDL-C were analyzed
on fresh serum at the central processing laboratory and the results were
available through medical records. Two additional 6.0 mL samples were

Table 1. Baseline characteristics of participants in the ERASE trial.

Variables Overall (N= 52) HIIT (N= 26) UC (N= 26)

Age (years), M ± SD 63.4 ± 7.1 63.9 ± 7.5 62.8 ± 6.9

Body mass index (kg/m2), M ± SD 29.0 ± 4.7 29.0 ± 5.7 29.0 ± 3.5

Number of comorbidities, n (%)

0 9 (17) 4 (15) 5 (19)

1 14 (27) 7 (27) 7 (27)

2 16 (31) 8 (31) 8 (31)

≥3 13 (25) 7 (27) 6 (23)

Most common comorbidities, n (%)

Arthritis/arthralgia 31 (60) 16 (62) 15 (58)

Hypertension 16 (31) 8 (31) 8 (31)

Metabolic condition 9 (17) 4 (15) 5 (19)

Prostate Cancer Profile

PSA (ug/L), M ± SD 7.3 ± 3.2 6.0 ± 2.3 8.6 ± 3.5

Time on active surveillance (month), M ± SD 23.0 ± 25.8 26.7 ± 27.0 19.4 ± 24.4

Behavioral Profile

Smoking, n (%)

Current smoker 1 (2) 1 (4) 0 (0)

Former smoker 29 (56) 15 (58) 14 (54)

Alcohol, n (%)

Regular drinker 6 (12) 3 (12) 3 (12)

Social drinker 39 (75) 19 (73) 20 (77)

Exercise behavior, M ± SD

Vigorous aerobic exercise (min/week) 0 ± 0 0 ± 0 0 ± 0

Moderate aerobic exercise (min/week) 61 ± 99 59 ± 74 62 ± 120

Resistance exercise (min/week) 31 ± 54 18 ± 42 44 ± 62

HIIT high-intensity interval training, UC usual care, M mean, SD standard deviation, PSA prostate-specific antigen.
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collected in EDTA tubes for inflammatory cytokines and sent to the
biochemistry lab in the Li Ka Shing Center for Health Research Innovation
at the University of Alberta. Plasma and buffy coat samples were spun for
10min at 2860 rpm within one hour of collection, and 1.0 mL of plasma
was transferred to a secondary tube to each of the eight cryovials. Samples
collected from all participants during baseline and postintervention were
stored at −70 C. To minimize measurement error, all the samples were
analysed simultaneously using paired assays plated in random order.
Insulin, insulin-like growth factors (IGF)-1, IGF binding proteins (IGFBP)-1
and -3, adiponectin, and leptin were analyzed using a sandwich
immunoassay on the Quantikine® ELISA Kits (R&D Systems, Minneapolis,
MN, USA). Duplicate testing was performed with <10% coefficients of
variation for all samples. The lab technicians were blinded to group
assignment and appropriate standard and reference samples were
included in each assay. Exercise behavior was assessed using the modified
Godin Leisure-Time Exercise Questionnaire (GLTEQ) to obtain the amount
of aerobic and resistance exercise per week [21].

Statistical analyses
The planned sample size was 66 (33 participants per group) to detect a
between-group mean difference of 3.5 mL·kg−1·min−1 with an SD of
5.6 mL/kg/min on our primary outcome of VO2peak with 80% power using a
two-tailed α < 0.05. This power was also sufficient for detecting
standardized effect sizes of approximately d= 0.5 for the blood outcomes
of the study. Missing values were not replaced due to low missing data
( < 5%). Extreme outliers that were greater than three times the
interquartile range were removed [22]. Data normality was explored using
skewness and kurtosis. Analysis of covariance was performed to determine
significant between-group mean differences at postintervention adjusting
for resistance exercise behavior. There was significantly different between
groups and the baseline values of each outcome (HIIT group: 18 (42) min/
week; usual care group: 44 (62) min/week). SPSS version 26 (SPSS Inc.,
Chicago, IL, USA) was used for statistical analyses.

RESULTS
Participant flow in the ERASE trial has been reported elsewhere
[14]. In brief, the recruitment was conducted from July 2018 to
February 2020, and a total of 52 patients with prostate cancer
undergoing active surveillance were randomized either to the HIIT
(n= 26) or UC (n= 26) group. Post-intervention biomarker data
were obtained from 24/26 (92%) participants in the HIIT group and
25/26 (96%) participants in the UC group. The HIIT group attended
96% of planned exercise sessions with 100% compliance with the
exercise protocol.
Demographic, behavioral, and medical profiles of the ERASE

participants are summarized in Table 1. Briefly, mean age was
63.4 ± 7.1 years, mean body mass index was 29.0 ± 4.7 kg/m2, 83%
had one or more comorbidities including 60% with arthritis/
arthralgia, 31% hypertension (systolic blood pressure≥140mmHg
or diastolic blood pressure≥90mmHg), 17% dyslipidemia (LDL-
C > 6.0 mmol/L), and 4% diabetes (fasting glucose≥7.0 mmol/L or
HbA1c ≥ 6.5%). Moreover, 90% were T1c stage prostate cancer,
96% Gleason grade of 6, mean prostate-specific antigen (PSA)
level was 7.3 ± 3.2, and mean time since starting active
surveillance was 1.9 ± 2.2 years.
The changes in serum levels of fasting glucose, HbA1c, and

lipid profiles from baseline to postintervention by randomized
group are presented in Table 2. There were significant between-
group differences in TC (adjusted between-group mean
difference, –0.40 mmol/L; 95% confidence interval[CI], −0.70 to
−0.10; p= 0.011) and non-HDL-C (adjusted between-group
mean difference, −0.35 mmol/L; 95% CI, −0.60 to −0.11;
p= 0.006). No significant between-group differences were
found in fasting glucose, HbA1c, TG, HDL-C, and LDL-C. There

Table 2. Effects of a 12-week high-intensity interval training on serum levels of fasting glucose, HbA1c, and lipid profiles in prostate cancer patients
undergoing active surveillance in the ERASE trial.

Variables Baseline Postintervention Unadjusted within-group change Adjusted between-group difference p

Mean (SD) Mean (SD) Mean (95% CI) Mean (95% CI)

Fasting glucose (mmol/L)

HIIT (n= 23) 5.62 (0.55) 5.67 (0.50) 0.04 (−0.14 to 0.22) 0.0 (−0.2 to 0.2) 0.88

UC (n= 24) 5.52 (0.70) 5.57 (0.65) 0.05 (−0.11 to 0.21)

HbA1c (%)

HIIT (n= 23) 5.75 (0.45) 5.75 (0.43) 0.01 (−0.07 to 0.08) 0.0 (−0.1 to 0.1) 0.77

UC (n= 24) 5.74 (0.31) 5.76 (0.39) 0.03 (−0.06 to 0.11)

Triglycerides (mmol/L)

HIIT (n= 24) 1.69 (0.91) 1.55 (0.73) −0.14 (−0.31 to 0.03) −0.10 (−0.37 to 0.17) 0.46

UC (n= 25) 1.46 (0.72) 1.48 (0.79) 0.02 (−0.22 to 0.26)

Total cholesterol (mmol/L)

HIIT (n= 24) 4.83 (0.85) 4.69 (0.85) −0.14 (−0.32 to 0.05) −0.40 (−0.70 to −0.10) 0.011

UC (n= 24) 4.64 (0.83) 4.90 (1.12) 0.26 (0.01 to 0.5)*

HDL-C (mmol/L)

HIIT (n= 24) 1.22 (0.23) 1.21 (0.25) −0.01 (−0.06 to 0.04) 0.03 (−0.05 to 0.11) 0.50

UC (n= 24) 1.23 (0.24) 1.19 (0.20) −0.04 (−0.11 to 0.03)

LDL-C (mmol/L)

HIIT (n= 24) 2.79 (0.76) 2.77 (0.75) −0.02 (−0.17 to 0.13) −0.17 (−0.40 to 0.06) 0.14

UC (n= 23) 2.70 (0.74) 2.84 (0.92) 0.15 (−0.03 to 0.33)

Non-HDL-C (mmol/L)

HIIT (n= 24) 3.60 (0.94) 3.47 (0.94) −0.13 (−0.29 to 0.03) −0.35 (−0.60 to −0.11) 0.006

UC (n= 24) 3.40 (0.78) 3.62 (0.99) 0.22 (0.03 to 0.41)*

Analysis of covariance were conducted to determine between-group differences at postintervention adjusting for baseline value of the outcome and
resistance exercise behavior.
CI confidence interval, HIIT high-intensity interval training, UC usual care, HbA1c hemoglobin A1c, HDL-C high-density lipoprotein cholesterol, LDL-C low-density
lipoprotein cholesterol.
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was no significant difference in body weight changes between
groups [14].
The changes in insulin, IGF-1, IGFBP-1, and IGFBP-3 by

randomized group are presented in Table 3. Significant
between-group differences were found for insulin (adjusted
between-group mean difference, −13.6 pmol/L; 95% CI, −25.3
to −1.8; p= 0.025), IGF-1 (adjusted between-group mean
difference, −15.0 ng/mL; 95% CI, −29.9 to −0.1; p= 0.048), and
IGFBP-3 (adjusted between-group mean difference, -152.3 ng/mL;
95% CI, 12.6 to 292.1; p= 0.033). No significant between-group
differences were found for IGFBP-1. The changes in adiponectin
and leptin are presented in Table 4. No significant between-group
differences were found in adiponectin and leptin.

DISCUSSION
Our study examined the impact of HIIT on cardiometabolic
biomarkers in patients with prostate cancer undergoing active
surveillance. We found that HIIT improved certain lipid profiles,
including TC, non-HDL-C, insulin, IGF-1, and IGFBP-3 levels
compared to UC, whereas no significant differences were
observed in fasting glucose, HbA1c, TG, HDL-C, LDL-C, IGFBP-1,
adiponectin, and leptin levels.

Patients with prostate cancer, regardless of their treatment plan,
have a 2.8 times higher risk of CVD mortality compared to the
healthy male population [23]. Within the active surveillance group,
the CVD mortality rate is three times higher than that of prostate
cancer mortality [3]. The impacts of exercise on blood lipid
metabolism, which are strong predictors of CVD [24], have been
studied among patients with prostate cancer, mostly in hormonal
treatment settings [5, 9]. However, a recent meta-analysis did not
find significant improvements in any lipid parameters after
exercise training in patients with prostate cancer [5]. Similarly,
one preliminary study focusing on patients with prostate cancer
on active surveillance (Prostate Cancer Novel Therapy; PANTERA)
did not observe a trend towards a positive effect of the physical
activity intervention on lipid biomarkers [9]. Our study, in contrast,
found significant reductions in TC and non-HDL-C in the exercise
group compared to the UC group. Particularly, the mean between-
group difference of −0.40 mmol/L in TC in our study exceeded the
minimal clinically important difference (MCID; 0.26 mmol/L).[REF]
Although the MCID for non-HDL-C has not been established, the
mean difference of −0.35 mmol/L in non-HDL-C, which is
calculated by subtracting HDL from TC, may be deemed mean-
ingful, considering the MCIDs for TC (0.26 mmol/L) and HDL
(0.10 mmol/L).

Table 3. Effects of a 12-week high-intensity interval training on insulin, IGF-1, IGFBP-1, and IGFBP-3 in prostate cancer patients undergoing active
surveillance in the ERASE trial.

Variables Baseline Postintervention Unadjusted within-group change Adjusted between-group difference p

Mean (SD) Mean (SD) Mean (95% CI) Mean (95% CI)

Insulin (pmol/L)

HIIT (n= 22) 84.7 (33.0) 71.9 (26.7) −12.8 (−21.8 to −3.9)* −13.6 (−25.3 to −1.8) 0.025

UC (n= 18) 77.4 (37.5) 80.0 (39.0) 2.6 (−5.7 to 11.0)

IGF-1 (ng/mL)

HIIT (n= 22) 135.7 (44.9) 119.0 (40.3) −16.7 (−29.9 to −3.5)* −15.0 (−29.9 to −0.1) 0.048

UC (n= 25) 128.0 (44.1) 128.6 (38.5) 0.6 (−9.8 to 11.0)

IGFBP-1 (ng/mL)

HIIT (n= 21) 8.8 (8.1) 7.6 (7.4) −1.2 (−2.5 to 0.0) −1.7 (−4.6 to 1.3) 0.267

UC (n= 24) 11.3 (8.3) 11.7 (9.6) 0.4 (−2.1 to 3.0)

IGFBP-3 (ng/mL)

HIIT (n= 23) 1542.5 (212.8) 1653.6 (259.2) 111.1 (29.4 to 192.9)* 152.3 (12.6 to 292.1) 0.033

UC (n= 24) 1678.1 (304.2) 1593.6 (291.9) −84.6 (−202.8 to 33.7)

Analysis of covariance were conducted to determine between-group differences at postintervention adjusting for baseline value of the outcome and
resistance exercise behavior.
CI confidence interval, HIIT high-intensity interval training, UC usual care, IGF insulin-like growth factor, IGFBP insulin-like growth factor binding protein.

Table 4. Effects of a 12-week high-intensity interval training on adiponectin and leptin in prostate cancer patients undergoing active surveillance in
the ERASE trial.

Baseline Postintervention Unadjusted within-group change Adjusted between-group difference p

Mean (SD) Mean (SD) Mean (95% CI) Mean (95% CI)

Adiponectin (ug/mL)

HIIT (n= 22) 33.2 (9.9) 32.8 (11.8) −0.4 (−4.6 to 3.7) −3.1 (−8.7 to 2.5) 0.271

UC (n= 23) 31.7 (12.3) 33.4 (12.4) 1.7 (−2.5 to 5.9)

Leptin (ng/mL)

HIIT (n= 24) 5.5 (3.3) 4.9 (2.8) −0.6 (−1.6 to 0.3) −0.6 (−1.7 to 0.5) 0.255

UC (n= 23) 6.0 (3.1) 6.0 (3.3) −0.1 (−0.6 to 0.5)

Analysis of covariance were conducted to determine between-group differences at postintervention adjusting for baseline value of the outcome and
resistance exercise behavior.
CI confidence interval, HIIT high-intensity interval training, UC usual care.
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A possible explanation for these discrepant findings is the
mode and intensity of exercise regimens. Changes in systemic
cholesterol levels are more susceptible to higher intensity
aerobic exercise [25], whereas a low-dose community-based
physical activity program might not have exerted significant
changes in blood lipids compared to the HIIT aerobic interven-
tion in our study. Other recent randomized controlled trials
conducted in breast [26–28] and testicular [29] cancer survivors
that incorporated aerobic HIIT also reported significant improve-
ments in serum cholesterol levels. Our findings imply that
higher-intensity aerobic exercise training (e.g., HIIT) may have a
greater contribution to lowering risks of CVD by improving TC
and non-HDL-C in patients with prostate cancer during active
surveillance. It is important to note that the lipid profiles of the
patients in our trial were largely within the normal or desirable
ranges and there might have been a ceiling or floor effects on
changes in these outcomes. Therefore, our findings may only
apply to relatively healthy men with a low-to-moderate
cardiovascular risk profile. It is possible that the intervention
effects in our study might have been stronger if these men were
at a higher risk of CVD, however, further research is needed to
focus on patients with higher risks of CVD. Moreover, research is
needed to establish which exercise mode and dose is most
effective for improving blood lipids and whether the improve-
ments in such biomarkers could lower the long-term incidences
of CVD in this cancer population.
We did not observe differences in glucose and HbA1c between

the HIIT and UC groups. Previous exercise trials found improve-
ments in fasting blood glucose in men with prostate cancer
undergoing ADT; [5] however, consistent with our study findings,
the PANTERA study in active surveillance patients did not find an
improvement in HbA1c [9]. It is unclear why our exercise
intervention did not improve metabolic markers of glucose
regulation as metabolic markers [30], although it may be partially
due to the study population with generally normal glucose levels.
Patients with prostate cancer on active surveillance do not
experience hormonal treatment-induced metabolic dysregulation,
where exercise may not be expected to further improve its
outcomes.
Our study found significant between-group differences in

insulin and certain IGF-axis biomarkers (i.e., IGF-1 and IGFBP-3)
following the HIIT intervention. Specifically, the reduction in
insulin levels in our study is consistent with meta-analyses in
patients with breast cancer [7, 31] or any type of cancer [8].
However, unlike the previous reports suggesting weight reduc-
tions may play a key role in improving insulin levels [7], our
intervention did not yield weight changes. Consequently, reduc-
tions in insulin levels in our study might be attributed directly to
the HIIT intervention, independent of weight loss.
On another note, in comparison with studies conducted in

prostate cancer patients, no significant effects of exercise on
insulin levels was found in a recent meta-analysis in patients with
prostate cancer on ADT [5]. Although this non-significant result is
likely due to inconsistent findings from different studies and the
heterogeneity of intervention details and treatment status, the
authors underscored that the improvements in insulin sensitivity
were found mostly in studies that provided high-intensity exercise
training, which shows a similar trend to other cardiometabolic
biomarkers.
Furthermore, the reduction in insulin levels induced by exercise

may have contributed to the observed decrease in IGF-1 and
increase in IGFBP-3 in our study. Insulin plays a critical role in
stimulating the production of IGF-I at a cellular level and is a major
regulator of IGFBP synthesis [32]. Importantly, it is established that
IGF-axis is involved in prostate cancer development and its
signaling pathways [33, 34], which suggests that the decrease in
IGF-1 and the increase in IGFBP-3 may have contributed to the
suppression of biochemical progression of prostate cancer (i.e.,

the LNCaP cell line growth) in our trial [14]. In support of this
theory, in the study by Ngo et al., a short-term (i.e., 11 days)
exercise and dietary intervention in men who were overweight or
obese also modulated IGF-1 and IGFBP-1, which contributed to
the suppression of LNCaP cell growth in serum [35, 36]. It is
notable that the non-significant changes in IGFBP-1 in our study
were understandable given that IGFBP-1 is nutritionally regulated
[37], where our intervention did not have dietary components and
did not induce weight changes. Similarly, it is plausible that we did
not find significant changes in adiponectin and leptin in our study
because they are largely regulated by fat tissue or nutritional
metabolism [38]. Therefore, it is possible that our higher-intensity
exercise intervention (i.e., HIIT) modulated circulating levels of
insulin, IGF-1, and IGFBP-3 which might have played a role in the
reduction in prostate cancer cell growth. This question warrants
further investigation.
Strengths of our study include the randomized controlled trial

design in a novel cancer population, the high-intensity exercise
intervention that might have exerted greater physiological
responses and thereby greater changes in cardiometabolic
biomarkers, and the high study follow-up and intervention
adherence rates. Limitations include potential recruitment bias
(selection bias), a baseline imbalance in resistance exercise
participation between the groups, other medications that
participants might have been taking during the intervention
period, and statistical analyses on multiple biomarkers that might
have increased the probability of chance findings.
In conclusion, the ERASE Trial provides the first report of the

effects of HIIT on cardiometabolic biomarkers in men with
prostate cancer on active surveillance. Our findings of lower
values for some lipid parameters and insulin-related hormones/
growth-factors suggest that a 12-week high-intensity aerobic
exercise training may lower the risks of CVD and impact metabolic
signaling pathways that might have suppressed prostate cancer
progression. This highlights the potential clinical importance of
high-intensity exercise and the implication for its translation into
practice in this oncology setting. Nevertheless, larger trials are
needed to further determine the long-term effects of exercise on
disease-related biomarkers and clinical events in patients with
prostate cancer undergoing active surveillance.
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