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Physically “fit” for allogeneic stem cell transplant?
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Current standards for evaluation of patient eligibility for hemato-
poietic cell transplant (HCT) include comorbidity assessment and
provider-rated performance status. However, these assessments
provide a relatively narrow view of a patient’s health status. With
the increasing number of older adults receiving allogeneic HCT,
there is an increased awareness of the importance of frailty and
functionality prior to allogeneic HCT [1]. Ten to 33% of older adults
are found to be frail prior to undergoing HCT [2–4]. In studies
inclusive of all adults or younger adults, frailty is seen in 36% and
26%, respectively, prior to HCT, demonstrating that frailty is not
limited to older adults [4, 5]. Frail adults have been shown to have
decreased overall survival (OS), increased non-relapse mortality
(NRM), and increased toxicities posttransplant [2–4, 6]. A major
component of frailty includes an evaluation of impairments in
instrumental activities of daily living (IADLs), activities required
for individuals to live independently in the community. Older
adults who have impairments in IADLs prior to HCT have been
shown have decreased OS posttransplant at single institution
studies, although this was not seen in a multicenter retrospective
study [3, 7, 8].
While independence in IADLs is often used as a marker of

physical function, both objective and patient-reported measures
of physical function may provide an additional perspective of a
patient’s health status. Patient-reported physical function prior to
HCT has been shown to predict for OS and NRM [9, 10]. However,
the impact of objective measures of physical function in
prognostication is less clear. In one prior report by Jones et al.,
over 400 patients completed a 6min Walk Test (6MWT) prior to
HCT, and while this was a significant univariate predictor of clinical
outcomes, it did not provide prognostic information beyond
performance status and other markers [11]. Other objective
measures of physical function studied specifically in older adult
HCT recipients include gait speed and Timed Up and Go (TUG),
both of which predict functional decline in community-dwelling
older adults [12]. Gait speed has also shown to be important
predictor of OS in this vulnerable population of HCT recipients,
whereas there are mixed reports of the predictive ability of TUG
on posttransplant survival [3, 5, 7, 13]. The optimal evaluation of
physical function prior to HCT remains an area of uncertainty.
In this issue of the journal, Mishra et al. report on objective and

patient-reported physical function in adult recipients of allogeneic
HCT [14]. Objective measures of physical function included wrist
actigraphy (a wearable device) and 6MWT; subjective patient-
reported physical activity was measured by the International
Physical Activity Questionnaire (IPAQ), which generates an
estimate of the patients’ metabolic equivalent of task units. In

this pilot study of 47 patients with median age 60 (range 24–75),
these measures were performed prior to HCT, and 6MWT and
IPAQ were also performed at prespecified timepoints post-HCT.
Measures of physical function were analyzed in association with
post-HCT outcomes.
There are some important methodologic lessons to be learned

from this study. First, measuring physical function pre-HCT was
reasonably feasible. The completion rate of baseline testing is
reported as 100% (47/47 patients), although of 50 patients
enrolled, two were ineligible for HCT and one did not complete
baseline testing so was excluded; as well, an additional 27
patients screen failed for the study due to inability to complete
baseline testing prior to HCT. Measuring physical function was
more challenging in the post-HCT period (completion rate of all
timepoints 60% and 45% for IPAQ and 6MWT, respectively). No
significant predictors of assessment completion were found,
including by age or performance status. Second, measures of
objective and patient-reported physical function had only limited
correlation. By wrist actigraphy, the majority of patients’ time
pre-HCT was spent in light or moderate activity, with no patients
demonstrating vigorous or very vigorous activity. However, by
IPAQ, the majority of patients reported moderate activity, with
21% reporting vigorous activity. Thus, this study suggests that
patients overestimate their level of physical activity, and in fact
are actually quite sedentary pre-HCT. Future work in this field
should continue to evaluate both objective and patient-reported
measures of physical function, since these appear to provide
different and potentially complementary information.
When looking at the ability of pre-HCT physical function

measures to predict post-HCT outcomes, the authors found no
association of either subjective or patient-reported measures with
OS or NRM. With respect to patient-reported physical function, this
finding is discordant with the current literature [9, 10], which is
likely driven by the small cohort of this study and potentially the
specific measures of physical function utilized. However, with
respect to objective physical function, results of this study are
consistent with a prior study examining the predictive ability of
6MWT, in which baseline 6MWT was not an independent predictor
of survival [11]. Findings in the general adult HCT population may
also vary from findings in studies focused in older adult or frail
recipients of HCT. Additional measures of physical function may
be needed to better understand pretransplant fitness in a younger
population.
A notable positive finding in this study was the impact of early

post-HCT objective physical function. Both a shorter 6MWT
distance at day 30 post-HCT, as well as a greater decrease in
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6MWT distance from baseline to day 30, were associated with
inferior OS. Careful interpretation of this finding is required, to
avoid assuming that this association is causal. Inferior function
post-HCT is likely correlated with inferior outcomes, but this may
be confounded by factors that affect both, such as pre-HCT
reserve or resilience, toxicity during HCT, early GVHD, or other
factors. Post-HCT physical function may therefore be best viewed
as a summary measure of several factors that can identify patients
at high risk for poor outcome, and potentially allow provision of
additional resources for these patients (if shown to be beneficial).
More work is needed to understand whether day 30 post-HCT
physical function can be viewed specifically as a target outcome,
where interventions to improve it may also be associated with
improved OS.
Targeting physical function might be best achieved using

exercise. However, a multicenter study assessing the impact of a
self-directed exercise program did not demonstrate either improved
survival or increased patient-reported physical activity [15], so more
work is also needed to understand how best to improve physical
function. We look forward to future work characterizing the utility of
physical function, both self-reported and objectively measured, as a
prognostic marker as well as a target for alternative types of exercise
programs. Given the impact of the COVID-19 pandemic on social
isolation and the resultant increased use of technology, we predict
that wearable monitors and app-based reporting of physical activity
will be the way of the future in this field.
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