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What dictates tumour cell sensitivity to exercise?

M Check for updates

ithgreatinterest, wehavereadthe

Perspectivearticle by Fiuza-Luces

et al." on exercise-induced anti-

cancer immunity. The authors
highlighted a well-known theory that
exercise-induced immunosurveillance — with
a prominent role for natural killer (NK)
cells —may underpin the anticancer effects of
physical activity in humans. It is worth stress-
ing that although epidemiological evidence
suggests that physical activity reduces therisk
of acancer diagnosis and cancer mortality, this
differs between cancer types®”. Also, earlier
disease stages may be less susceptible than
later stages — for example, a higher physical
activity level reduces therisk of prostate cancer
mortality’, but nota prostate cancer diagnosis”.

Preclinical studiesindicate thatbothnatural
killer (NK) cells and T cells are integral to the
anticancer effects of exercise™*, and alikely rea-
sonforthevariable efficacy of physical activity
may lie in the fact that cancer clones differ in
their sensitivity toimmune effector cellssuchas
CD8' T cellsand NK cells. For example, physical
activityislargely ineffectivein reducing therisk
of human cancers that are knownto have alow
tumour mutational burden**’ and therefore
low tumour neoantigen presentation®.

With regards to NK cells, it was shown that
exercise preferentially mobilizes highly differ-
entiated NK cells witha cytotoxic phenotypein
aprocessthatisdependent onexerciseintensity
and duration”. Fiuza-Lucesetal.' discussaland-
mark study by Pedersen et al.’ that suggested
amechanistic link between regular exercise,
NK cells and tumour growth in mouse cancer
models. However, we would like to emphasize
that evidence in support of a specific effect
of exercise onthe anti-tumour properties of NK
cells remains limited to preclinical or in vitro

human cellline studies using tumour cells that
aresensitive to NK cells®*’, thus rendering these
tumours overtly susceptible to the immune
stimulus of exercise. So far, the effects of exer-
cise on cancer have only been tested in three
pilot randomized controlled trials in patients
with early-stage prostate cancer'® . All of these
studies failed to show exercise-induced NK cell
infiltration into tumour tissue in exercised
patients compared to non-exercised controls.
These collective null findings are unsurprising
giventhe poor sensitivity of early-stage prostate
cancer toimmune effectors>*’.

We hope that the Perspective article by
Fiuza-Luces et al.", and the considerations
added in this Correspondence, stimulate
research to investigate why physical activ-
ity is effective in reducing the outgrowth of
some but not all cancers in humans. Tumour
sensitivity to T cells and NK cells may dic-
tate this efficacy, and it is likely that other
immune effectors and mechanisms are also
involved. Ultimately, progress in exercise
oncology will require continued integration
and careful interpretation of epidemiology,
preclinical and clinical research to facilitate
evidence-based progressin the field.
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