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ABSTRACT

Introduction For patients with cancer, immune
checkpoint inhibitors (ICls) produce superior long-term
responses compared with alternative treatments, although
at the cost of manifesting adverse immune-related events.
There are many hypotheses of the impacts of physical
activities in immunotherapy, but little is known about the
oncological outcomes and the underlying mechanisms.
This scoping review aims to identify possible physical
activity interventions, their efficacy and feasibility and the
potential underlying biological mechanisms responsible for
their effects.

Method and analysis The Levac methodology
framework was used along with guidance from the
Joanna Briggs Institute Manual for Evidence Synthesis

to inform development of this protocol. Abstracts and
titles followed by full-text screening will be performed

by two independent reviewers for inclusion. All studies
describing the impact of physical activities and exercise
interventions on cancer ICls, with particular focus

on oncological outcomes, quality of life or underling
biological mechanisms, will be included. After extracting
qualitative and quantitative data, they will be evaluated
and summarised, respectively. Subsequently, a further
consultation step with other scientists and healthcare
professionals will be performed.

Ethics and dissemination The research findings will be
published through an open-access peer-reviewed journal.
The results of this scoping review will be used to inform
further studies on physical impacts on immunotherapy. All
data included will be from open resources, therefore, no
ethical clearances are required.

INTRODUCTION

As a leading cause of death in the UK,
cancer accounts for nearly a quarter of the
total deaths between 2015 and 2017: around
367000 new cancer cases occur in the UK
every year, and almost 1000 cases every day.’
It is well established that engagement with
physical activity (PA) (as defined by WHO as
any bodily movement produced by skeletal
muscles that requires energy expenditure®),
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Strengths and limitations of this study

» Use of multiple databases to source literature.

» Inclusion of consultation phase to include the view-
point of healthcare professionals and scientists.

» Quantitative analysis only possible if sufficient data
are available

is beneficial to patients diagnosed with
cancer.” Suggested benefits of PA include
improvements to cancer-specific quality of
life (QoL), improvements to cancer-specific
fatigue and amelioration of certain treat-
ment side effects such as pain, weakness and
anxiety. However, a new line of investigation
has emerged aiming to address whether the
benefit of PA for patients with cancer extends
beyond symptom control.*® For example,
preclinical mouse melanoma models have
shown that PA has an additive effect in
controlling tumour progression in conjunc-
tion with programmed death-1 receptor
(PD-1) blocking antibodies,” ® without a phar-
macological side effect profile.

With the recentadvancesinimmunotherapy
for cancer (ie, the development of various
immune checkpoint inhibitors (ICls)), it is
also of interest to note that preclinical studies
have shown that PA may increase the number
of dendritic cells. Immunotherapy with
monoclonal antibodies targeting cytotoxic
T lymphocyte-associated antigen 4 and PD-1
and its ligand-1 has become standard of care
for an increasing number of cancer types, but
come with a range of infusion reactions and
both general and immune-related adverse
events.” Despite ICIs being increasingly used
to treat a variety of cancers, comparatively
little is known about how to balance their
response and adverse events. We hypothesise
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here than PA could be instrumental in this this balance.
Since ICIs can achieve long-term responses superior to
those seen with most other treatments, but only works in
subsets of patients, treatments combined with alternative
strategies that enhance responses are an important area
of research.

Study rationale

PA is likely to have benefits in combination with cancer
treatment with limited side effects and should therefore
be explored further.” Thus, since ICIs are leading the way
in the treatment of various cancers, the current scoping
review specifically focuses on identifying what is already
known about PA interventions in this immunotherapy
setting” '’ and where the current gaps are to advance
current research.

Study objectives

In this scoping review, we aim to investigate the current
evidence and gaps in our understanding of the effects of
PA on ICIs for cancer, with a specific focus on: (1) onco-
logical outcomes; (2) QoL and (3) potential underlying
biological mechanisms.

METHODS

Protocol design

The Joanna Briggs Institute Manual for Evidence
Synthesis was used as reference during the development
of this protocol.'" The overall protocol framework also
closely resembles the methodological guidelines devel-

oped by Levac et al.'* The protocol is also registered on
https://osfio/.

Stage 1: identifying the research question

Following consultation with the clinical research team,

the proposed research questions are defined as:

1. Is there any evidence that suggests that PA has a de-
monstrable effect on improving the oncological out-
comes of patients with cancer receiving ICIs?

2. Is there any evidence that suggests that PA (including
which type, timing and dosage of PA) has a demon-
strable effect on improving the QoL of patients with
cancer receiving ICIs?

3. What are the biological mechanisms, if any, that could
be responsible for the effects exerted by PA on improv-
ing the oncological outcomes and QoL of patients with
cancer receiving ICIs?

Stage 2: identifying relevant studies: search strategy

The following electronic databases will be searched from
inception until the date on which the searches will be
performed: MEDLINE, Embase and PsycINFO. Search
terms have been determined through researcher input
and researching the current available literature to help
guide the selection of terms—ensuring they are broad
enough to capture the three research questions outline
above. The search strategy can be found in online supple-
mental appendix.

Stage 3: study selection

Studies will be considered for inclusion if they assess
oncological outcomes or QoL related to PA in patients
who receive ICIs for their cancer, or if they assess poten-
tial underlying biological mechanisms for a link between
PA and biological processes involved in immunotherapy
treatment. Hence, we will include observational studies,
randomised controlled trials (RCTs) and preclinical
studies. We understand that there will be strengths and
limitations to all types of studies and these will be discussed
more within the results of the scoping review. Studies will
be excluded if the publication is not available in English.
All papers derived from the digital search process will be
uploaded to Excel using a reference management soft-
ware (EndNote). From these references, we will then
document the exclusion process of the studies; initially
excluding irrelevant studies based on title alone, then
based on abstracts. Two review authors will screen the
studies independently. Any lack of consensus will be
discussed with a third review author. After screening titles
and abstracts, the full articles will be read and considered
for the review; those excluded will have recorded evidence
as to why this was necessary. For studies that have multiple
publications of the same outcome(s) reported, the one
with the longest follow-up will be included.

Stage 4: charting the data

Two independent reviewers will conduct this process. The

data extraction table produced will include at least the

following headings:

» Author(s).

» Year of publication.

» Origin/country of origin (where the study was

published or conducted).

Aims/purpose.

Study population.

Study design.

PA type +details (eg, lifestyle, aerobic, strength,

timings, dosage).

Supervised/unsupervised PA.

Study aims and outcomes investigated (eg, oncological

outcome, QoL, biological mechanism).

» Key findings that relate to scoping review objectives
(including any assessment of feasibility of intervention).
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Stage 5: collating, summarising and reporting the results

As per the methodological guidelines developed by Levac
et al, this stage will consist of three distinct steps: analysing
the data, reporting results and applying meanings to the
results.!

For the first two research aims, where possible, we
will perform a quantitative analysis and evaluate both
measurements for oncological outcomes (eg, 5-year
survival rates, recurrence, response rates) and QoL (eg,
validated questionnaires). In addition, we will describe the
current research in terms of evidence available (eg, RCTs
vs observational data). For the third research question,
we will provide a summary of the extent to which current
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findings support a biological link between PA and immu-
notherapy outcomes, and if so what the content of these
findings are. The studies will be compared in a narrative
manner. Findings will be reported in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews."”

Stage 6: consultation

This scoping review is a first phase in a multistage research
programme aimed at developing a feasibility PA intervention
for patients with cancer on ICIs. To ensure that our assess-
ment of the existing evidence for the potential role of PA
in cancer ICIs, we also aim to include a consultation phase
in this scoping review. The results from this scoping review
combined with the consultation phase will then lead to devel-
opment of a strategy for further research into this field—
for example, an RCT based on an exercise intervention for
patients with cancer on ICIs with a translational component
to investigate underlying biological mechanisms.

This consultation phase is part of our patient and
public involvement (PPI) strategy as we will work actively
in partnership with patients, healthcare professionals
and scientists to better understand how we can design
future research into PA and ICIs."* More specifically, we
will run a focus group with patient representatives, immu-
nologists, healthcare professionals, physiotherapists and
epidemiologists to help identify whether the results of the
scoping review truly reflect the gaps in current research.

Patient and public involvement
Patients, healthcare professionals and scientists will be
involved during the consultation phase (stage 6) of the study.

Dissemination and ethics

As outlined above, this scoping review with a consultation
phase will constitute the first stage in a multistage research
programme aimed at developing a PA intervention for
patients with cancer on ICIs.

As the scoping review methodology is based on reviewing
and collecting data from publicly available materials, this
study does not require ethics approval. The consultation
stage will be carried out as part of PPI, so does not require
ethical approval either. To facilitate knowledge translation
activities, we will liaise with relevant stakeholders through
patient advocate and healthcare professional organisations.
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