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Objective To gain insight on how exercise affects the outcomes of prostate cancer patients
treated with androgen deprivation therapy, specifically cancer-related fatigue (CRF) and quality of life
(Qol).

Methods  Systematic searches for randomized clinical trials (RCTs) evaluating the effects of exercise
on CRF and QoL of prostate cancer patients receiving androgen deprivation therapy were carried out to
identify the eligible studies from EMBASE, PubMed and Cochrane library. Related data were extracted from
cligible studies and then subjected to Reviewer Manage 5.3 for analysis. Standardized mean differences (SMD)
and its 95% confidence interval (CI) were calculated.

Results 1In all, 10 RCTs involving 841 prostate cancer patients (448 of whom exercised and 393
did not) were included in this study. With respect to CREF, there was good consistency among different
studies, and it was remarkably reduced in the exercise group (SMD=-0.32, 95% CI: —0.45 to —0.18,
P<0.00001, n=784). In regards to QoL, there was also good consistency among different studies, and it
was also improved significantly in the exercise group (SMD=0.21, 95% CI: 0.08 to 0.34, P=0.002,
n=841).

Conclusion Exercise both reduced CRF and improved QoL in prostate cancer patients receiving

androgen deprivation therapy.
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ANCER-RELATED fatigue (CRF) is one of the

most frequently reported symptoms in cancer

patients, which is also a distressing symptom

associated with cancer treatment.? In the past,
it was commonly accepted that patients with CRF should
limit physical activity; however, there is increasing evidence
that exercise brings substantial benefits to cancer patients’
physical and mental health.>> Normally, quality of life (QoL)
refers to a state of emotional and physical well-being,
which can be affected throughout the course of cancer
progression and treatment.® Exercise has been shown to
improve both physical and mental health; if the psychological
and physical status of cancer patients (i.e., QoL) could be
improved, it is possible that they will be more prepared to
fight off disease. Therefore, exercise has won support from
researchers in consideration of improving CRF and QoL of
cancer patients.

The incidence of prostate cancer in Western and
Northern Europe is high, accompanied by increasing
incidence in less developed countries.” Current treatment
for prostate cancer mainly relies on androgen depri-
vation therapy targeting androgen receptor signaling,®
which improves both overall and disease-free survival.®
However, a prominent side effect of this therapy is
decreased Qol, including fatigue.!® Recently, it was
shown that a moderate amount of exercise could
ameliorate some of the side effects of androgen depri-
vation treatment in prostate cancer.!! Similar findings
were reported in the study of Bourke et al, 2 where
pragmatic exercise interventions resulted in health
improvements in advanced prostate cancer patients
receiving androgen deprivation therapy. Keogh and
MaclLeod?®?® found similar results, but in the context of
group-based exercise with resistance training. Never-
theless, the sample sizes of studies advocating the
benefits of exercise to prostate cancer patients undergoing
androgen deprivation therapy are comparatively small.
In addition, the voting for exercise in these patients
suffered some doubts for making such conclusion with
inadequate knowledge.'* Thus, it remains a question
whether exercise could counteract some of the bad
effects of androgen deprivation therapy.

This meta-analysis was carried out to obtain a pooled
assessment of this issue focusing on randomized clinical
trials (RCTs). A large population of prostate cancer patients
who were receiving androgen deprivation therapy was
enrolled. CRF and QoL were determined as the outcome
measures. The study may provide valuable information for
the future treatment of androgen deprivation therapy
related side effects.
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MATERIALS AND METHODS

Search strategy

A systematic literature search was conducted in PubMed
(1966-2016. 9), EMBASE (1980-2016. 9), Cochrane library
(1999-2016. 9) and Chinese journals full-text database (CNKI,
1980-2016. 9) from inception to September 2nd, 2016 to
collect RCTs that investigated the influence of exercise on life
quality of patients with prostate cancer receiving androgen
deprivation therapy. The search strategy included the terms

and key words "prostate cancer", "exercise", "physical activity",
"resistance”, "strength", "stretching", "androgen", and "androgen
deprivation therapy". The reference lists of all eligible studies

and previous meta-analyses were also screened.

Inclusion and exclusion criteria

Studies were included if they: (1) were RCTs that included
adult male participants (=18 years of age) with prostate
cancer undergoing androgen deprivation therapy; (2)
compared exercise intervention (any types of physical
exercise, including aerobic exercise, strength training,
flexibility exercises or combinations of these exercises)
with no exercise, a usual care without emphasis on physical
exercise or an alternative treatment with cancer in prostate
cancer patients receiving androgen deprivation therapy; (3)
had a primary outcome measure of CRF and QoL measured
by validated questionnaires.

Studies were excluded if they: (1) did not report clear
diagnosis and criteria of inclusion and exclusion on parti-
cipants’ selection; (2) were involved in other treatments
beyond exercise intervention; (3) reported inaccurate or
incomplete data and were unable to provide outcomes; (4)
were duplicated.

Data extraction
In accordance with the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta analyses statement)
guidance,!® two investigators independently extracted the
following data from each study using a predefined informa-
tion sheet: first author, publication year, sample size,
duration of follow-up, outcome measures, and relevant
baseline data, as well as data for the calculation of effect
size. Any discrepancies during data extraction were resolved
by discussion with a third investigator.

CRF and QoL served as the primary outcome measures.
We considered the following validated tools for the
measurement of fatigue levels: the Functional Assessment
of Cancer Therapy-Fatigue Scale (FACT-F), European
Organization for Research and Treatment of Cancer Quality
of Life Questionnaire (EORTC QLQC30), and the Fatigue
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Severity Scale (FSS). Furthermore, we considered the
following validated tools for the measurement of QoL level:
the Functional Assessment of Cancer Therapy-Physical
Scale (FACT-P), European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire (EORTC
QLQC30), the Medical Outcomes Study 36-Item Short
Form Health Survey (SF-36), and the Functional Assess-
ment of Cancer Therapy-General Scale (FACT-G). Pooled
analysis for secondary outcomes was carried out if at least
two studies were available for the outcome.

Quality assessment of the included studies

The quality of each included study was evaluated based on
the RCT risk of bias assessment recommended by Cochrane
Center (Cochrane Handbook version 5.1.0).1¢ Evaluation of
the entries included the following seven aspects: random seg-
uence generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assessment, incom-
plete outcome data, selective reporting, and other bias. Each
entry was then classified as low risk, unclear risk, or high risk.

Statistical analysis
Where possible, data were used to calculate the mean
difference (MD) using the mean for continuous outcomes
with the number of participants as the denominator for
each outcome. When different scales were used, the
standardized MD (SMD) was calculated. When the standard
deviation (SD) of the change scores was not given, they
were imputed using the SD from similar studies.

The heterogeneity across studies was examined by the
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Cochran’s Q statistic and the 12 statistic.'” Fixed effects model
was selected for homogeneous outcomes (P = 0.05 and
12<50%) and random effects model was applied for hetero-
geneous outcomes (P<0.05 or 12=50%). SMD with 95%
confidence intervals (Cl) were calculated. Moreover, to
evaluate the influence of each study on the overall outcome,
sensitivity analysis was carried out by omitting each study at a
time. Data analyses were performed with the Review Manger
5.3 version software (RevMan version 5.3, The Nordic
Cochrane Centre, The Cochrane Collaboration, Copenhagen,
Denmark). A P-value < 0.05 was considered to be statistically
significant. All P values and 95% Cls were two-sided.

RESULTS

Search results

The process of study selection is shown in Figure 1. Finally,
a total of 10 RCTs published between 2003 and 2015 were
included in the present meta-analysis. ! 18-26

Characteristics of the included studies

The characteristics of included studies are depicted in Table 1.
In total, 841 prostate cancer patients (randomized population,
448 in the exercise group and 393 in the control group)
receiving androgen deprivation therapy were involved in
this meta-analysis. Mean participant ages ranged from 65
to 72 years, sample sizes ranged from 50 to 155 participants,
and follow-up time varied from 12 weeks to 6 months. Trea-
tment status of androgen deprivation therapy and charac-
teristics of exercise intervention were varied among all studies.

database searching

Records identified through

Repeated studies
(n=35)

(n=501)
v

(n=466)

Records after duplicates removed

I

Records screened
(n=466)

!

Studies included in
quantitative synthesis
(meta-analysis)
(n=19)

Full-text articles excluded
with reasons:

A A

e Studies included in
quantitative synthesis
(meta-analysis)
(n=10)

e did not fulfill inclusion
criteria (n=3)

e did not meet
interventional strategy
(n=3)

e did not meet
interventional strategy
in control group (n=1)

¢ insufficient data report
(n=2)

Figure 1. Flow diagram of study inclusion strategy.
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A summary of the bias risk of included studies is
presented in Figure 2. Because of the nature of the
interventions (self-report nature of subjective outcomes),
most studies have high risk in the aspects of blinding of
participants and intervention providers, except for two
studies that were double-blinded.?!: 23 There were two
studies that referred to randomization, but no description
was provided about how randomization was carried out,!%' 20
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Figure 2. Analysis of bias risk of eligible studies.

Methodological quality summary-marks of interpretation:
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Exercise

“_. 11 £ . B8 L) ita Neilgln
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Cormie ef al' -438 68 32 -414 95 N 7.7
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Segal et aF** -442 B9 40 -421 88 41 100
Segal etaf# -451 8.1 40 -421 8.8 41 9.9
Nisen ot aF® 33.7 1861 28 33 223 30 7.2
Total (95% CI) 419 406 100.0%

Heterogeneity: Chi®=13.84, df=9(P=0.13); P= 35%
Test for overall effect Z= 4.47 (P = 0.00001)

Exercise

128

et al® 25 (b3 25

i
Bourke 14 25 56
Bourke &t al"* 1269 156 43 1178 N3 43 9.6
Buffart et a™ 492 7.9 20 448 9.5 28 6.3
Cormie et af' 515 8.3 32 8§31 6.6 n T2
Culos-Reed et al"’ 7312 1596 53 89 1512 47 113
Galvio et af? 49.2 7.9 20 448 8.6 28 6.3
O'Neill et & 18 211 47 1175 226 47 10,
Segal ef aP* 1202 159 82 1176 149 73 7.7
Segal ef af* % 218 131 40 898 131 M 9.3
Segal et aF*# 924 134 40 9898 134 41 9.2
Nisen et a™ 7986 17 28 789 207 30 6.6
Total (95% CI) 448 434 100.0

Heterogeneity. Chi®= 8.28, df= 10 (P = 0.60); =0
Test for overall effect. Z= 3.09 (P = 0.002)

%)

Std. Mean Difference
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while other studies used a computer-generated random
digital packet.8-1% 23-26 Qverall, the studies enrolled in this
meta-analysis had moderate quality.

Quantitative data analysis

CRF and QoL were reported in 9 studies and 10 studies, and
the SD of the change scores were given in studies. The SMD
and forest plot of pooled analysis is shown in Figure 3.

Randum sequence generation(selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other blas

"+", low risk of bias; "-", high risk of bias; "?", unclear risk of bias.

Std. Mean Difference
IV, Fixed, 95% CI

|

%)

-0.93 [-1.52,-0.35)
-0.40 [-0.83, 0.03)
-1.00 [-1.55, -0.45]

-0.32 [-0.45, -0.18]

Std. Mean Difference

-0.29 [-0.78, 0.21)
-0.22 [-0.62,0.17]
-0.27 [-0.68, 0.14]
-0.13 [-0.45,0.19]
-0.24 [[0.67, 0.20]
-0.33 [[0.77,0.11]
0.04 [-0.48, 0.55)

»MH\I

-2 -1 0 1 2
Favours [exercise group] Favours [control group]

Std. Mean Difference

IV, Fixed, 95% CI IV, Fixed, 95% CI

0.34 |-0.22, 0.90]
0.48 [0.05, 0.91]
0.50[-0.03,1.03]
-0.21 |-0.71,0.29]
0.26 [-0.13, 0.68] 7
0.50 [0.03,1.03]
002 0.38,0.43]
017 F0.15,0.48] .
0.15F0.29, 0.59] ]
019 0.24,0.63)
0.04 [-0.48, 0.55]

ity

0.21[0.08, 0.34]

-2 -1 1 2
Favours [control group] Favours [exercise group]

Figure 3. Forest plot of cancer related fatigue and QoL in the exercise and non-exercise groups.

A. results for cancer related fatigue; B. results for QoL.

# for resistance exercise; * for aerbotic exercise.
SD: standard deviation; Cl: confidence interval.
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The fixed effects models were used to pool the CRF and
QoL data, since there was no significant heterogeneity
found between studies (CRF: P=0.13, 1°=35%,; QoL:
P=0.60, 12=0). The pooled results suggested significantly
improved CRF (SMD=-0.32, 95% CI: —-0.45 to -0.18,
P<0.00001, n=784) and QoL (SMD=0.21, 95% CI: 0.08 to
0.34, P=0.002, n=841) in prostate cancer patients
receiving androgen deprivation therapy and programmed
exercise.

Sensitivity analysis

Sensitivity analysis was conducted by omitting one study at
a time (Table 3). The pooled result for CRF was altered
when omitting the study of Bourke et al*® or O’Neill et al.?3
Notably, more significantly improved results were obtained
after omitting the study of Segal et al.?> On the other hand,
for QoL, the pooled result was not altered remarkably in the
omission of any single study.

DISCUSSION

For cancer survivors, CRF is a common symptom,
presenting as tiredness and exhaustion. The fatigue im-
poses on the patients’ life quality by interfering with
physical and mental performance. Some research has
revealed that exercise is an effective intervention for in-
creasing psychological well-being during and following
cancer treatment. In this study, by pooling the data from
10 eligible studies, exercise intervention improved both
CRF and QoL in prostate cancer patients undergoing an-
drogen deprivation therapy.

CHINESE MEDICAL SCIENCES JOURNAL 19

For older adults and cancer patients, exercise is
comparatively less expensive and complicated than radiation
and chemical approaches to treating disease, with the
added bonus of mental and social benefit.?” It increases
muscular endurance and strength, as well as cardiores-
piratory fitness, which then stimulates the improvement in
overall functional performance. The ability of cancer pa-
tients to lead an independent life is critical to their battle
with the disease, and prevents additional complications
from setbacks such as falling and other illness.?® Gardner
et al?® conducted a systematic review in an attempt to
make a comprehensive evaluation of exercise on patients
receiving androgen deprivation therapy for prostate cancer.
Ten RCTs and uncontrolled trials were investigated, and
exercise was demonstrated to be effective in reducing
androgen deprivation therapy induced fatigue.

There are some limitations in the current analysis.
Firstly, different types of exercise were carried out in the
included 10 studies. The studies were different in terms of
exercise intensity, frequency, and intervention duration.
Secondly, some newly published articles were not included
in this study due to the lack of sufficient data. Therefore,
the results of the current findings should be cautiously
interpreted.

Our results provide additional evidence that exercise
interventions significantly improve CRF and QoL for
prostate cancer patients receiving androgen deprivation
therapy. Further RCTs with consistent methodological
quality need to be conducted in order to fully investigate
the effect of various exercise types on the lives of cancer
patients.

Table 3. Results of sensitivity analysis

CRF (fixed model)

QoL (fixed model)

Omitting study

SMD (95% CI), P heterogeneity, 12, n

SMD (95% CI), P heterogeneity, 12, n

Bourke et al'®
Bourke et al'®
Buffart et al?°
Cormie et al*!
Culos-Reed et al'!
Galvdo et al?? -
O'Neill et al??
Segal et al?**
Segal et al®®

Nilsen et al2®

—0.28 (-0.42 to —0.14), 0.32, 14%, 734
—0.31 (—0.45 to —0.16), 0.09, 41%, 698
-0.27 (-0.41 to —0.13), 0.48, 0, 727

—0.32 (-0.46 to —0.17), 0.09, 42%, 721
—0.33 (—0.48 to —0.18), 0.09, 41%, 684

~0.32 (~1.47 to —0.17), 0.09, 42%, 690
—0.36 (—0.51 to —0.21), 0.14, 34%, 629
—0.32 (—0.48 to —0.17), 0.06, 49%, 663

—0.34 (—0.49 to —0.20), 0.15, 33%, 726

0.20 (0.07 to 0.34), 0.53, 0, 791
0.18 (0.04 to 0.32), 0.68, 0, 755
0.19 (0.05 to 0.33), 0.63, 0, 784

0.24 (0.1 to 0.38), 0.81, 0, 778

0.20 (0.06 to 0.34), 0.51, 0, 741
0.19 (0.05 to 0.33), 0.63, 0, 784
0.23 (0.09 to 0.37), 0.60, 0, 747

0.22 (0.07 to 0.36), 0.51, 0, 686
0.22 (0.07 to 0.36), 0.41, 2%, 720

0.22 (0.08 to 0.36), 0.55, 0, 783

SMD: standardized mean difference; CRF: cancer-related fatigue; n: sample size; -: no data.
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