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group A and 2,093.0 steps/day (range = 571.6-3,251.6
steps/day) in group B (P = 0.90). However, the median
duration of hospitalization of group A was significantly
longer than that of group B: 101.0 days (range = 78-170
days) vs. 71.0 days (range = 60-95 days) (P < 0.0001).

The estimated correlation coefficients between mean
daily steps and duration of hospitalization were —0.71 (P =
0.0071) in group A and 0.09 (P = 0.77) in group B (Figure
1A and 1B); negative correlation was observed only for
group A.

The influences of toxicities on the mean daily steps and
the duration of hospitalization are also summarized in
Table 2. Five of 13 patients in group A developed “severe”
acute GVHD, but none in group B. Infections occurred in
all group A and 9/13 of group B. CMV reactivation was
observed in 7/13 patients in both groups. These adverse
events did not affect either the mean daily steps or the
duration of hospitalization in each group.
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Fig 1. Relationship between mean daily steps at class 10,000

and duration of hospitalization in patients of (A) group A (n = 13)
and (B) group B (n = 13). The degree of physical activity had
negative correlation with the duration of hospitalization in group
A (r = —.71; P = .0071), whereas there was no association in
group B (r = .09; P = .77).
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DISCUSSION

In this study, the degree of physical activity at class 10,000
showed a negative correlation with the duration of hospi-
talization in allo-HSCT patients with myeloablative condi-
tioning regimens regardless of any complications, such as
the development of severe acute GVHD, infections, and
CMV reactivation. Therefore, patients who maintained a
greater degree of physical activity through rehabilitation
from an early stage after allo-HSCT might shorten the
length of hospital stay after allo-HSCT.

Recently, a variety of rehabilitation programs have been
performed to prevent allo-HSCT patients from both phys-
ical and psychological deconditioning. Six weeks of aerobic
training with a treadmill showed a significant improvement
in maximal physical performance and walking distance; and
significantly lowered heart rate and lactate concentration.”
The multimodal intervention, including ergometer train-
ing, resistance training, relaxation, and psychoeducation,
was also reported to improve fatigue, QOL, and psycholog-
ical well-being, as well as the maximal physical perfor-
mance.'!'> However, the efficacy of rehabilitation was
evaluated only from a view point of physical and/or psycho-
logical improvements, which would not necessarily lead to
overall benefits for allo-HSCT treatments, as stated in the
previous studies. In this study, we have provided evidence
that the intervention of early rehabilitation may be clinically
useful to shorten the duration of hospitalization for allo-
HSCT patients.

In allo-HSCT patients, the clinical problems originated
mainly from their inactive conditions in the class 10,000
bioclean room. Therefore, the rehabilitation program
should be initiated at an earlier stage after allo-HSCT to
secure physical activity. Hence, we performed our programs
at class 10,000 for allo-HSCT patients as soon as we
confirmed neutrophil engraftment. The amount of physical
activity was monitored by the Lifecorder. Based on the
monitored steps, the target daily steps were reset for each
patient on a weekly basis. The patients were instructed to
satisfy the target daily steps to secure physical activity.

In addition, we focused on the duration of hospitalization
after allo-HSCT to evaluate the beneficial association with
the amount that physical activity was improved by early
rehabilitation. The clinical efficacy of early rehabilitation
has also been confirmed in postoperative and stroke pa-
tients not only by improved functional abilities, but also
shortened duration of hospitalization.'2%2>-?7 In this
study, increased physical activity through early rehabilita-
tion prevented deconditioning and shortened the duration
of hospitalization after allo-HSCT among patients with
myeloablative conditioning regimens. Such a shortened
hospital stay would reflect a favorable long-term prognosis
of allo-HSCT patients with early return to normal life.

Moreover, although patients with myeloablative condi-
tioning regimens showed an higher ratio of “severe” acute
GVHD, which often causes muscle weakness and fatigue
than those with nonmyeloablative conditioning regimens,
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Table 2. Influences of Toxicities on Mean Daily Steps and Duration of Hospitalization

Group A Group B
No. of Duration of No. of Duration of
Patients Mean Daily Steps Hospitalization Patients Mean Daily Steps Hospitalization

Acute GVHD

Severe 5 1674.9 (1018.4-2526.8) 103.0 (97-148) 0 — —

Not severe 8 2140.1 (301.8-3444.7) 99.0 (78-170) 18 2093.0 (571.6-3251.6) 71.0 (60-95)

P .16 .38 NA NA
Infections

Positive 13 1710.4 (301.8-3444.7) 101.0(78-170) 9 2453.7 (571.6-3251.6) 75.0 (60-95)

Negative 0 — — 4 1747.8 (1132.5-3217.9) 66.0 (64-69)

P NA NA .99 14
CMV reactivation

Positive 7 1674.9 (301.8-3444.7) 107.0 (95-170) 7 1402.5 (665.4-2526.8) 67.0 (60-78)

Negative 6 1721.8 (1152.1-3443.5) 97.0 (78-148) 6 2944.6 (571.6-3251.6) 75.5 (64-95)

P .52 .13 .28 10

Abbreviations: GVHD, graft-versus-host disease; CMV, cytomegalovirus; NA, not assessed.
they secured similar levels of physical activity. This early REFERENCES

rehabilitation might also reduce the incidence of physical
deconditioning due to severe acute GVHD.

A relationship between physical activity and hospitaliza-
tion duration was not observed in patients with nonmyeloa-
blative conditioning regimens. One reason may be that their
hospital stays are generally shorter than those of patients
with myeloablative conditioning regimens, as the reduced
intensity of chemotherapy with or without TBI did not
necessarily affect their overall status. Therefore, these pa-
tients may maintain a degree of physical activity and
conditions at class 10,000; they would not fall into decon-
ditioning. No deconditioning would hinder their clinically
scheduled hospital discharge.

There are some limitations of this study First, only the
mean daily steps were employed as a parameter of im-
proved physical activity level due to early rehabilitation. We
should have evaluated not only the daily steps but also the
daily time and intensity of rehabilitation, which seem to be
longer and greater in patients with nonmyeloablative con-
ditioning regimens. Second, we could have simply corre-
lated the mean daily steps and the duration of hospitaliza-
tion, with a limited ability. to infer a causal relationship
between the two parameters. Third, our retrospective study
had a small sample size. To confirm the efficacy of early
rehabilitation after allo-HSCT, further prospective ran-
domized studies are necessary to make causal inferences.

In conclusion, the increased amount of physical activity
by early rehabilitation after allo-HSCT at class 10,000 was
an independent, favorable prognostic factor shortening the
duration of hospitalization among patients with myeloabla-
tive conditioning regimens.
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