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Letter to Editor
Allogeneic bone marrow transplantation (alloBMT) is a highly

intensive form of treatment for people with haematological cancer.
Given its intensity and potential short and long term complications,
there are significant risks of physical and psychological morbidity
following treatment [1]. Several studies have identified that the side
effects of an alloBMT can be long term and include physical
impairments such as muscle weakness and reduced endurance;
persistent symptoms such as fatigue; and poor health-related quality of
life (HRQoL) [2,3]. Whilst the side effects observed in allogeneic and
autologous BMT are similar, those experienced following an alloBMT
are more numerous and severe due to prolonged hospital length of stay
and greater risk of debilitating long-term complications such as graft-
versus-host-disease [1,4]. The survival rate for patients treated with
alloBMT is increasing [5] and therefore as this chronic disease
population increases in size, there is awareness of the need to focus on
prevention of long-term morbidity and addressing patient survivorship
needs.

Exercise is a non-pharmacological treatment with potential benefit
for people with cancer [6] and there is growing interest in the potential
efficacy of exercise training to improve patient outcomes for those
undergoing BMT. In other cancer populations, such as breast and
prostate cancer, there is a large body of strong evidence supporting the
efficacy of exercise training [6]. Specifically in alloBMT, there is a
relatively small number of studies to date [7], although these also
suggest that structured exercise training is safe and may be associated
with improvements in fatigue and HRQoL [7]. The majority of studies
have focused on structured exercise training, including a combination
of aerobic and resistance training, following completion of BMT [7].
We believe there is a need to extend the scope of exercise delivery to
focus on 1) a broader perspective of physical activity behaviour and 2)
widen the delivery of exercise intervention to commence as early as
possible pre-BMT and continue both during and after hospitalisation.

There are a number of rationales for our call to expand the scope of
exercise in this patient population. Firstly, patients present to BMT
with reduced muscle strength, exercise capacity and HRQoL when
compared to the healthy population [3]. The ability therefore to
maximise their health status before the insult of treatment is preferred.
Evidence is beginning to emerge with trends supporting the use of
“prehabilitation” in other cancers such as lung [8] and colorectal
cancer demonstrating that training patients before surgery appears to
translate in improved post-treatment outcomes [9]. There has been
very little work specifically investigating the role of isolated exercise
training in the pre-alloBMT phase to determine the impact of
prehabilitation in alloBMT. However, a trial by Wiskemann and
colleagues in 2011, investigated the use of exercise prior to, during and
after transplantation in 105 patients undergoing alloBMT. The exercise

group had significant improvements in fatigue, exercise capacity and
psychological distress compared to usual care control [10].
Interestingly, in this study there was a trend between improved survival
in those with higher baseline fitness levels before transplant [11]. The
recent study by Wingard and colleagues however did not find an
association between pre-BMT exercise levels and survival in a cohort
of 310 patients treated with alloBMT [12]. There is a need to continue
this research, and include long-term outcomes such as survival.

We cannot ignore the fact that most people being worked up for
alloBMT do not meet the minimum levels of physical activity for
health [13]. In addition to structured exercise training in the pre-BMT
phase, a focus is required on changing physical activity behaviour for
patients. We know from rehabilitation in other patient settings, such as
pulmonary rehabilitation for chronic lung disease, that exercise
training alone rarely translates to increased physical activity levels and
a change in behaviour and therefore we cannot assume that exercise
training alone will be sufficient for our patient group [14].
Interventions should aim to improve physical activity behaviours prior
to treatment, so that patients are self-empowered to improve their own
health and reduce the risk of negative secondary effects following
alloBMT. Based on available evidence to date, it appears these patients
benefit more from demonstrated or supervised exercise rather than
self-directed programs [15]. Perhaps the best way to achieve
behavioural change is to apply novel exercise approaches such as
technology (activity devices, smart phone apps, telehealth) focused
around education, training and enablement from the behavioural
change wheel framework to implement exercise as part of routine life
in people being prepared for and treated with alloBMT [16]. We wait
with anticipation as the next generation of evidence around the
optimal use of exercise training and behaviour change is generated to
best maximise our patients’ outcomes.
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