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Effectiveness of Physical Exercise in Patients Undergoing Allogeneic Hematopoietic Stem Cell
Transplantation

Lim, Su Jin' - Lee, So Young? - Oh, Euigeum’
"Yonsei University College of Nursing, Gangneung; Chung-Ang University Red Cross College of Nursing, Seoul, Korea

Purpose: To summarize and review the methodological quality of the evidence from trials examining the effectiveness of physical ex-
ercise in patients undergoing allogeneic hematopoietic stem cell transplantation (Allo-HSCT). Methods: Six randomized clinical tri-
als (RCTs) were identified, reviewed for substantive results, and assessed for methodological quality. Results: Six trials met all meth-
odological criteria on the modified Jadad score above 3 out of 5 points. Failure to blind the outcome assessor, and failure to describe
the method of blinding of outcome assessor appropriately were the most prevalent methodological shortcomings. Various exercise
modalities have been applied, differing in content, frequency; intensity, and duration. Positive results have been observed in part for a
diverse set of outcomes, including physical and psychological performance. Conclusion: The trials reviewed in this study were of
moderate methodological quality. They suggest that exercise in patients undergoing Allo-HSCT may be safe and feasible, and in part
patients benefit from increased physical performance both during and after transplantation. Future RCTs should use larger samples,
appropriate comparison groups, and a standard of outcome measures, and examine what kind of exercise intervention (aerobic vs. re-
sistance vs. combined) is the most effective for Allo-HSCT patients. It would be necessary to define contraindication for exercise to
guarantee its safety.

Key Words: Exercise, Exercise Therapy, Hematopoietic Stem Cell Transplantation, Quality of Life
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Literature search
Database: CINAHL, OVID, EMBASE, and The Cochrane Library
Limits: English-language article only

Y
‘ Search results combined (n=421) ‘

Y
‘ Article screened on basis of title & abstract ‘

Excluded (n=386)
Multiple publications: 34
Y Not related to HSCT: 352

Include (n=35)

Y
‘ Manuscript review & application of inclusion criteria

Y

Excluded (n=17)
Not an exercise intervention: 6
Not randomized clinical trial: 5
Abstract only: 3
Outcome for treatment related symptom: 1
Inappropriate evaluation timing: 1

Y Drug was used simultaneously: 1

Include (n=18)

Exclude on type of HSCT (n=11)
Autologous: 7
Allogeneic + Autologous: 4

A

Y
‘ Included in systematic review for allogeneic HSCT (n=7) ‘

—»‘ Exclude: duplicated data (n=1) ‘

' v

‘ Aerobic & resistance exercise (n=4) ‘ ‘ Walking & stretching (n=2)

Fig. 1. Flow diagram for trial identification and selection HSCT.
HSCT =hematopoietic stem cell transplantation.
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Table 1. Methodological Quality Assessment for Each Included Study:
Modified Jadad Scale

Score 1) 2) 3 4 5 6

Aerobic and resistance exercise

Jarden, 2009 35 1 0 A i 0 O

Wiskemann, 2010 35 1 0 A1 i 0 O

Shelton, 2009 3% 1 0 A 1 0 O

San Juan, 2008 3% 1 0 A 1 0 O
Walking and stretching

DeFor, 2007 56 1 1 1 1 1 0

Mello, 2003 35 1 0 A1 i 0 O

1) Was the study described as randomized (1=yes; 0=n0)?, 2) Was the out-
come assessment described as blinded (1=yes; 0=n0)?, 3) Was there a de-
scription of withdrawals and dropouts (1=yes; 0=n0)?, 4) Was the method
of randomization well-described and appropriate (1=yes; 0=n0)?, 5) Was
the method of blinding of the assessment of outcomes well-described and
appropriate (1=yes; 0=no)?, 6) Deduct 1 point if methods for randomization
OR blinding were inappropriate.
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Table 2. Randomized Controlled Trials in Patients undergoing Allogeneic Hematopoietic Transplantation
Article Population Pat|en? c_har- _Durat|on_ of Irensity Place_ of Completl|on of Physical Psychological Result
acteristics intervention exercise exercise performance  performance
Aerobic and resistance exercise
Jarden,  Total 42 Adult  4-6 weeks Aerobic: 15-30 Hospital 17/21 (81%) VO2 max EORTC-QLQ- VO2 max: 1T, C|
2009 min, daily Muscle strength C30 Stair test: | less |
|21 Stair test FACT-An  Muscle strength:
C 21 Resistance: 3 days HADS I1,Cl
weekly
Wiske-  Total 105 Adult 1. Home 1-4 Aerobic: 20-40 min -~ Home 33/40 (83%) 6 MWT, Maximal MFI Physical function-
mann, weeks 3-5 days weekly Hospital: voluntary EORTC QLQ- ing, Fatigue, An-
2011 |52 2. During During ad- strength (Elbow, C30 ger: Improved in |
C53 admission Resistance: 2 mission shoulder, hip, HADS 6-min walk: |1,
3. 6-8 weeks after  days weekly knee) POMS Strength, lower
discharge NCCN dis-  extremities: Im-
tress proved in |
Shelton,  Total 61 Adutt 4 weeks Aerobic: 20-30 Physical Supervised  50-foot fast walk BFI 50-foot fast walk:
2009 min, 3 days therapy gym 26 (87%)  6-min walk Supervised faster
Supervised weekly in cancer Self Forward reach 6-min walk: Su-
30 center 27 (87%)  Repeated sit-to- pervised T, Self?
Self 31 Resistance: stand, Uniped
3 days weekly
San Total 16 Children 8 weeks 90-120 min, Hospital 7/8: >70%  VO2 max CHIP-CE/CRF VO2 max: I
Juan, 3 days weekly 1/8:50%  TUG, TUDS test, TUDS, TUG: I
2008 18 6 RM test 6 RM test: 11
C8 Comfort, Resil-
ience: 11
Walking and stretching
Defor, Total 100 Adult From day of Hospital: 15 min, Hospital,  Predischarge: Karnofsky score Karnofsky score:
2007 admission to twice a day home >X5/wk: 68%, C more| among
|51 day 100 After discharge: >10 min: 86% the subset of
C49 posttransplant 30 min, once a Postdischarge: older and less fit
day >X5/wk: 62%, patients
>10 min: 82%
Mello, Total 18 Adult 6 weeks from 40 min, daily Hospital Not reported  Muscle strength Muscle strength
2003 engraftment Accelerated test test: 11 in 6
19 speed, time weeks after
C9 engraftment

|=intervention group; C=control group; EORTC-QLQ-C30=European Organization for Research and Treatment of Cancer Quality of Life Questionnaire; FACT-
An=Functional Assessment of Cancer therapy-Anemia scale; HADS =Hospital Anxiety and Depression Scale; 6MWT = 6-minute walk test; MFI=Multidimensional
Fatigue Index; POMS = Profile of Mood States; NCCN =National Comprehensive Cancer Network; TUDS=Timed Up and Down Stairs; TUG=Time Up and Go;
6 RM test=six repetition maximum; CHIP-CE/CRF = Child’s Health and lliness Profile-Child Edition/Cancer Related Fatigue.
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