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ABSTRACT

Allogeneic hematopoietic stem cell transplantation (bone marrow transplantation) is a
curative treatment for refractory hematopoietic tumors such as leukemia and lymphoma.
Various complications are known in transplantation because many drugs are used over a
long period of time and the immune system remains weakened. These acute and chronic
complications tend to reduce quality of life because they force behavioral restrictions.

The importance of rehabilitation based on exercise therapy has been suggested in

order to reduce complications after transplantation and improve the quality of life.
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However, the impact of aggressive rehabilitation on post-transplant vital prognosis and
quality of life remains unproven.

In this research project, detailed data on prognosis, complications, and quality of life
are combined with a database on rehabilitation. Once proven effective, the goal is to
popularize rehabilitation in transplant treatment and incorporate it into standard care.
This retrospective cohort study aims to illustrate the precise epidemiology of social
reintegration later after allo-HSCT and determine its predictive indicators. We enrolled
56 patients, and social reintegration was attained in 40 patients (71%) at 2 years post-
HSCT. Reintegration failure markedly correlated with inferior performance status and
concurrent chronic graft-versus-host disease. In non-reintegrated patients, the physical
function at discharge measured by the 6-min walking distance (6MWD) was markedly
decreased. In the multivariate risk analyses, sex (female; odds ratio (OR) 0.07; 95%
confidence interval (CI) : 0.01-0.54; p=0.01) , HCT-CI (=2; OR 0.10; 95%CTI: 0.01-
0.84; p=0.03) , and change in 6MWD (per 5% increase; OR 1.47; 95%CI: 1.01-2.13;
p=0.04) were significant predictors of later social reintegration. This study suggests that
a multidisciplinary strategy including rehabilitation is essential, especially for patients
with poor predictive markers at an early phase, and suitable rehabilitation programs
to prevent a decline in exercise tolerance should be considered to improve social

reintegration and overall QOL in patients after allo-HSCT.
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Patient background, treatment and physical function during hospitalization

2. 1 BEOEH
BF IR 12, 83 A0 B % AVB AL 51T 72,
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Variables N =56 (%)

Social reintegration

Y (N=40) N (N=16) P

Pre-HSCT characteristics

Sex Male/Female 42 (75%) /14 (25%) 33 (83%) 17 (17%) 9 (56%) /7 (44%) 0.04*
Age,y ) median (range) 435 (17-60) 43.0 (17-60) 47.5 (31-60) 043
BMI, kg/m? mean (range) 22.0 (16.0-33.2) 21.9 (16.0-33.2) 22.2 (16.1-31.1) 0.68
PS 0-1/2-4 54 (96%) 12 (4%) 38 (95%) /12 (5%) 16 (100%) /0 (0%) 0.67
HCT-CI 0-1/2- 45 (80%) /11 (20%) 35 (88%) /5 (12%) 10 (63%) /6 (37%) 0.04*
Diagnosis AML 19 (34%) 15 (38%) 4 (25%) 0.81
MDS 9 (16%) 6 (15%) 3 (19%)
ALL 17 (30%) 12 (30%) 5 (31%)
ML 11 (20%) 7 (17%) 4 (25%)
Stem cell source Rel-BM 6 (10%) 4 (10%) 2 (12%) 0.55
Rel-PB 21 (38%) 13 (32%) 8 (50%)
UR-BM 7 (13%) 6 (15%) 1 (6%)
CB 22 (39%) 17 (43%) 5 (32%)
Disease status CR/nCR 42 (75%) 114 (25%) 31 (78%) 19 (22%) 11 (69%) /5 (31%) 0.49
Conditioning MAC/RIC 39 (70%) 117 (30%) 27 (68%) /13 (32%) 12 (75%) /4 (25%) 0.58
Post-HSCT characteristics
aGVHD all/Gr2-4 30 (54%) /22 (40%) 23 (58%) /16 (40%) 7 (43%) 16 (38%) 0.86
Neut engraft, d median (range) 21.0 (11-140) 195 (11-57) 25.0 (19-140) 0.62
Variables at discharge
Hospitalized period, d median (range) 69.0 (32-149) 64.0 (32-149) 72.0 (33-126) 0.34
BMI, kg/m? mean (range) 20.1 (15.4-30.7) 20.1 (16.0-30.7) 19.9 (15.4-26.5) 0.55
PS 0-1/2-4 52 (93%) 14 (7%) 39 (98%) /11 (2%) 13 (81%) /3 (19%) 0.06
Hgb, g/dL. mean (range) 9.4 (6.8-14.7) 9.6 (6.8-14.7) 8.8 (7.0-11.6) 0.1
TP, g/dL mean (range) 5.8 (4.3-7.2) 6.5 (4.3-7.2) 6.6 (4.5-6.6) 0.56
Alb, g/dL mean (range) 36 (26-4.8) 3.7 (2.6-4.8) 35 (3.1-39) 04
CRP, mg/dl mean (range) 0.5 (0.0-4.3) 0.3 (0.0-4.3) 0.1 (0.0-0.3) 0.86

Abbreviations: Y; yes, N; no, HSCT; hematopoietic stem cell transplantation, BMI; body mass index, PS; performance
status, HCT-CI; hematopoietic cell transplantation comorbidity index, AML; acute myeloid leukemia, MDS; myelodysplastic
syndrome, ALL; acute lymphoblastic leukemia, ML; malignant lymphoma, Rel; related, UR; unrelated, BM; bone marrow,
PB; peripheral blood, CB; cord blood, CR; complete remission, nCR; nonCR, MAC; myeloablative conditioning, RIC;
reduced intensity conditioning, aGVHD; acute graft-versus-host disease, Gr; grade, Neut; neutrophil, Hgb; hemoglobin, TP;
serum total protein, Alb; serum albumin, and CRP; C-reactive protein.
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# 2 Patient status at 2 years after allo-HSCT
. Total Social reintegration
Variables N =56 (%) Y (N=40) N (N=16) P
BMI, kg/m® mean (range) 217 (16.7-31.6) 216 (16.7-31.6) 21.6 (18.1-26.8) 0.97
PS 0-1/2-4 48 (86%) /18 (14%) 40 (100%) /0 (0%) 8 (50%) /8 (50%) <0.01*
¢GVHD Y 28 (50%) 16 (40%) 12 (75%) <0.01%*
Hgb, g/dL. mean (range) 12.7 (6.9-17.5) 12.7 (10.4-17.5) 115 (6.9-15.4) 0.09
TP, g/dL mean (range) 6.6 (5.3-7.6) 6.6 (5.6-7.6) 6.4 (5.3-7.5) 0.34
Alb, g/dL mean (range) 4.1 (3.1-5.1) 4.1 (3.6-5.1) 39 (3.1-4.6) 0.12
CRP,mg/dl  mean (range) 0.3 (0.0-0.6) 0.3 (0.0-0.6) 0.1 (0.0-0.3) 0.15

Abbreviations: cGVHD; chronic GVHD. Others are shown in 3% 1. *indicates statistically significant.
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% 3 Uni-and multi-variate analyses of patients’ factors affecting social reintegration

Variables Univariate Multivariate
OR (95%CT) p OR (95%CT) p
Pre- and post-HSCT characteristics
Sex Female 0.27 (0.76-0.98) 0.04* 0.07 (0.01-0.54) 0.01*
Age 40 y or over 0.61 (0.18-2.10) 0.43
BMI < mean 0.75 (0.19-2.95) 0.68
PS 2-4 0.11 (0.01-1.16) 0.67
HCT-CI 2- 0.23 (0.60-0.94) 0.04* 0.10 (0.01-0.84) 0.03*
Diagnosis AML 1.00 (reference)
MDS 0.76 (0.16-3.51) 0.73
ALL 0.94 (0.26-3.30) 0.92
ML 0.63 (0.15-2.56) 0.52
Stem cell source Rel-BM 1.00 (reference)
Rel-PB 2.64 (0.29-23.9) 0.38
UR-BM 0.48 (0.14-1.57) 0.22
CBT 1.62 (0.47-5.55) 0.43
Disease status nCR 0.63 (0.17-2.32) 0.49
Conditioning MAC 0.69 (0.18-2.56) 0.58
aGVHD Gr2-4 1.11 (0.33-3.66) 0.86
Variables at discharge
Hospitalized period > median 0.65 (0.26-1.60) 0.34
BMI < mean 1.42 (0.44-4.56) 0.55
PS 2-4 0.42 (0.16-1.06) 0.06 0.65 (0.02-19.3) 0.80
Hgb < mean 0.37 (0.10-1.28) 0.10 0.27 (0.04-1.83) 0.18
TP < mean 0.56 (0.16-1.91) 0.35
Alb < mean 0.40 (0.12-1.36) 0.14 0.57 (0.11-3.03) 0.51
CRP < mean 0.86 (0.26-2.76) 0.79
Evaluation for physical function at discharge
KES (per 0.5Nm/kg change) 1.33 (0.87-2.01) 0.17
AKES (per 5% change) 1.00 (0.90-1.09) 0.96 0.94 (0.80-1.10) 0.46
6MWD (per 5m change) 1.04 (1.00-1.08) 0.02*
ASMWD (per 5% change) 1.28 (1.03-1.58) 0.02* 1.47 (1.01-2.15) 0.04*

Abbreviations: OR; odds ratio, CI; confidence interval. KES; knee extensor strength, and 6MWD; 6-minute walking distance.
Aindicates difference between pre- and post-HSCT. Others are shown in 1.
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