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Dear Editor:

Traditionally, patients with cancer were told to rest as much as possible and to avoid physical activity — not
to mention strenuous exercise, which was not even a question. Yet an exponentially growing number of
studies since the end of the last century have shown beneficial effects of not only regular, moderate physical
activity but also supervised (sometimes even intense) exercise in the cancer continuum. Notably, for
attenuating treatment-related toxicities and side effects. Thus, the paradigm has now shifted to the concept
of “exercise is medicine”, with leading world experts advocating that “all people living with and beyond cancer
can be as active as is possible for them” (Schmitz et al., 2019).

The initial scientific work on exercise intervention during cancer treatment was published in 1989 by
Winningham and co-workers. These authors showed the benefits of aerobic exercise training performed
during chemotherapy on the body composition of women with breast cancer (Winningham et al., 1989). The
same group also documented benefits on these patients’ functional capacity (MacVicar et al., 1989), as well
as on their self-reports of nausea (MacVicar et al., 1988). Some years later, before the start of the new
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century, Dimeo et al. published the first randomized controlled trial showing that exercise can attenuate
chemotherapy-related toxicities (Dimeo et al., 1997). This pioneering effort was followed by an exponentially
growing number of trials corroborating and expanding the aforementioned results in numerous types of
malignancies. As a result, several prestigious organizations have now launched exercise recommendations
for patients living with and beyond cancer. Notably, according to an expert international panel from the
American College of Sports Medicine, “there is sufficient evidence to support the efficacy of specific doses
of exercise training to address cancer-related health outcomes” including fatigue, physical function, anxiety,
depressive symptoms, as well as health-related quality of life (Campbell et al., 2019).

Regular physical activity is also associated with lower cancer incidence (Ahmadi et al., 2022; Matthews et
al., 2020), recurrence (Morishita et al., 2020), and mortality (Morishita et al., 2020; Arem et al., 2015).
Importantly, this protective association is largely independent of major confounders (such as body mass index
or smoking status) (Moore et al., 2016) and is potentially dose-response dependent, with a benefit threshold
for mortality at approximately 3-5 times the minimum World Health Organization-determined dose and no
excess risk at 10+ times the minimum dose (Arem et al., 2015). In fact, the first proof-of-concept biological
evidence for a protective association between physical exercise (even at very high doses) and cancer was
reported as early as in 1944 by Rush and Kline in albino mice with fibrosarcoma (Rusch et al., 1944). These
visionary scientists showed that forced exercise applied for 2 or 16 hours/day delayed tumour growth rate by
~34% and ~25%, respectively, compared to controls (Rusch et al., 1944). Since then, a growing number of
studies has attempted to identify the mechanisms underlying the potential antitumorigenic effects of exercise
or physical activity.

The stimulation of immune function is a strong candidate to explain the potential anticancer effects of both
acute and regular exercise (Rusch et al., 1944). Notably, the muscle modulates immune function through the
release of ‘myokines’, such as interleukin (IL)6 and mainly IL7 and IL15. These signalling moieties can
stimulate lymphocyte mobilization to tumours (IL6) or improve the proliferation and homeostasis of a major
immune effector against tumours, CD8* T lymphocytes (IL7 and IL15) (Rusch et al., 1944). Furthermore,
during each acute exercise session (e.g., cycle-ergometer exercise at moderate-high intensities for up to 1
hour) and the subsequent post-exercise window (a few hours) adrenaline-stimulated immune effectors with
a strong cytotoxic effect against nascent tumours [natural killer (NK) cells and the aforementioned CD8* T
lymphocytes] are released in high amounts (i.e., two or threefold higher compared to baseline) to the
bloodstream(Rusch et al., 1944). These exercise-primed immune subsets are potentially able to infiltrate
(‘heat’) tumours, at least after the accumulation of repeated acute bouts of exercise — that is, with reqular
exercise (Rusch et al., 1944).

According to scientific evidence, physical exercise is beneficial for people with cancer. As such, we believe
that launching a new scientific journal solely focused on this field is always good news. Especially to attempt
answering the numerous questions that remain open. These include, among numerous other unsolved
issues: adequate identification and reporting of potential adverse effects of exercise interventions (as it is
done in pharma trials); how to implement exercise interventions in oldest old patients (i.e., those aged 80
years and above, who unfortunately represent the ‘great forgotten’ population segment in the medical
literature); or how to close the gap between preclinical evidence (where exercise delays tumour growth in
many animal models, including in the context of aggressive cancers) and the real clinical world (where
exercise is unlikely to delay the growth of very aggressive malignancies). Furthermore, the biological
mechanisms behind the potential exercise effects in the fascinating tumour microenvironment — a
heterogeneous and continuously evolving universe of tumour and nontumor cells, including both
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immunosuppressive and anticancer effectors — are awaiting to be studied in depth, including at the granular
(single-cell) level. The task ahead is enormous.
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Cancer survivors, Psychology, Sport medicine.
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