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The development of a rehabilitation program for cancer patients undergoing
chemotherapy and radiotherapy
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The objective of the study was to prepare the program of rehabilitation for

cancer patients undergoing chemotherapy/radiotherapy. The first, the effects of heat stimulation for
skeletal muscle were clarified using model rats as the assistant of muscle training. The second,
factors affecting muscle strength in cancer patients receiving chemotherapy/radiotherapy were
investigated. It was shown that fatigue was an important factor in patients with solid tumors, while
anemia was an important factor in patients with hematological malignancies. On the basis of these
results, a rehabilitation program with low-intensity exercise for cancer patients was suggested and
the effects of that were examined. Our program was effective for improving physical functions and
several symptoms when the program performed with high frequency: it might be become one of useful
treatment strategies for cancer patients undergoing chemotherapy/radiotherapy who cannot be adopted

with the usual rehabilitation.
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Performance Status
Parameter Total Solid tumoy  ematological
malignaney
(n=163) (n=74) (n=89)
Muscle strength (Kg) 22.1+114 21.1+108 23.0+118 0.202
Muscle thickness (mm) 149450 149+54 148448 0.475
Blood chemistry
Albumin (g/dD) 3.2+0.7 3.120.7 3.4+0.6 0.006
CRP (mg/dD) 23141 31445 1.6+3.7 0.023
Hemoglobin (g/dl) 9.8+2.0 10.3+2.1 9.6+2.0 0.013
CFS
Total 21.1+9.4 219+104 20.4+8.4 0.315
Physical 8.3t5.4 8.7£5.9 8.05.1 0.450
Affective 84455 83+3.0 84434 0.736
Cognitive 44434 4937 3.9+3.1 0.065
Pain (NRS) 28429 36135 23125 0.049
HADS
Total 13.346.2 13.1+6.7 135458 0.712
Anxiety 6.1+3.5 6.0+3.5 62434 0.790
Depression T1£3.7 7.1+3.9 T.213.5 0916
Total Solid tumor Hematological
malignancy
Parameter B P B ra B P
Age —0.167 0045 -0.046 0.739 -0.257 0014
BMI 0158 0.126 0.068 0.710 0.240 0.047
Muscle thickness 0152 0132 0003 0988 0236 0.050
Albumin 0015 0857 0021 0894 0043 0657
Hemoglobin 0210 0.011 0.147 0.356 0240 0012
CF3 -0.207 0.013 -0.355 0.018 -0.119 0237
R? 0.245 0.212 0.375
Parameters LF group HF group P value
(n=22) (n=22)
Age, years 684124 68.0=8.6 0.742
Sex, n (%) 0.365
Male 9 (30.1) 12 (54.5)
Female 13 (59.9) 10 (45.5)
BMLI, kg/m® 20728 21.5+4.0 0.589
Hemoglobin (g/dL) 10319 1032256 0.814
CRP (mg/dL) 16227 0.6+1.1 0.633
Albumin (g/dL) 3.6=0.6 3.520.5 0.588
Total protein 6.5=0.9 6.4+1.0 0.300
Lymphocytes 18+28 3.1+6.8 0.542
Cancer type. n (%0) 0.061
Lymphoma 12(81.8) 14(63.6)
Acute myeloid leukemia 1¢4.5) 7(319)
Acute Iymphoblastic leukemia 2(9.2) 0(0.0)
Multiple myeloma 0(0.0) 14.5)
Chronic myeloid leukemia 14.5) 00.0)
Days after hospitalization 92115 7.1%6.8 0.991
Days after chemotherapy 242116 1.03.9 0.813
Hospital stay, days 4432248 36.7£21.0 0.162
Disease duration, days 995.8+1733.1 33914515 0231
Intervention frequency, % 65.7£13.6 92.5+6.0 =0.001
Exercise intensity in LITH, % 220=82 22.5£10.5 0.948

CFS



LF group (n=22) HF group (n=22) Group=Time
Parameters Baseline Post-treatment ~ Change from  Within-group Baseline Post-treatment  Change from  Within-group P-value

(mean=5D) (mean=5D) baseline P-value (mean=5D) (mean+SD) baseline P-value

(mean=5D) (mean=5D)

HS, kef 21.5=8.5 21.1+7.8 -0.4=0.7 0.619 24.2+11.4 25.0+11.8 0.8=0.7 0.240 0.238
IKES, kgf 24.3+£13.7 21.5+12.9 -2.9+1.2 0.028 27.2+10.4 27.8+10.2 0.7+1.2 0.600 0.053
MT, mm 14.8+5.2 13.4=4.0 -1.4=0.6 0.025 15.9+6.0 15.3£5.6 -0.6=0.6 0.341 0.338
10MWT?, sec 8.8+2.7 8.6=2.7 -0.2=0.3 0.531 8.2+2.3 T.1%1.7 -1.2=0.4 0.003 0.067
TUGT?, sec 9.6+3.5 11.5+10.4 1.8=1.9 0.336 10.3+3.4 8.0+1.6 -2.2+1.7 0.210 0.123
PS 1.8=0.9 1.8=0.8 0.0=0.1 1.000 2.0=0.8 1.6+0.7 -0.5=0.1 0.001 0.014
FIM 120.2+7.2 121.7=4.1 1.5%2.5 0.545 112.9=16.4 121.8=5.5 9.0=2.5 0.001 0.045

LF: Low-frequency. HF: High-frequency. baseline: start date of rehabilitation. post-treatment: discharge. HS: Handgrip strength. IKES: Isometric knee extensor

strength.MT: Muscle thickness. 10MWT: 10-meter walk test. TUGT: Timed up and go test. PS: ECOG Performance status. FIM: Functional Independence
Measure. HADS: Hospital Anxiety and Depression Scale. a: HF n=20. b: LF n=17, HF n=20. c: LF n=14, HF=18.
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