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Physical exercise for quality of life of patients undergoing
hematopoietic stem cell transplantation: A Meta-analysis

LI Yuan, YE Hongfang, ZHANG Xinyue
(Department of Hematology, Nanjing Drum Tower Hospital, Affiliated Hospital, Nanjing University Medical School, Nanjing 210008, China,)

Abstract Objective: To explore the effects of physical exercise for quality of life of patients undergoing hematopoietic stem
cell transplantation (HSCT) through Meta-analysis. Methods: Randomized controlled trials (RCTs) of physical
exercise on quality of life were searched in databases including Cochrane Library, PubMed, Web of Science,
Elsevier, CBM, CNKI, Wanfang Data. After two researchers evaluated the literature quality, Review Manager 5.3
was used to perform the Mata-analysis. Results: Eight RCTs were retrieved and considered as eligible. According
to the meta-analysis which concluded by RCTs using the European Organization for Research and Treatment

of Cancer Quality of Life Questionnaire (EORTC-QLQ-C30), physical exercise could significantly improve
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global quality of life (WMD=5.63, 95% CI: 2.42 to 8.83), P<0.001), physical functioning, emotional functioning,
cognitive functioning (WMD=4.55 95% CI: 2.78 to 6.32), P<0.001) and general symptoms (WMD=-4.55,
95% CI: —6.26 to —2.84, P<0.01). Conclusion: Physical exercise could effectively improve quality of life in HSCT

survivors and provide a theoretical basis for the practice of HSCT patients’ exercise intervention in the future.
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Figure 1 Forest plot of exercise intervention for global quality of life domain
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Baumann2010 575 214 24 452 233 25 8.5% 12.30[-0.22, 24.82) g
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Test for overall effect: Z = 2.36 (P = 0.02)
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Figure 2 Forest plot of exercise intervention for global quality of life domain in different time points
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i % Cl IV, Fixed, 95% Cl
1.2.1 physical functioning
Baumann2010 616 227 24 487 247 25 1.8% 1290(-0.37,26.17) e
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Wiskemann 2011 738 223 40 713 196 40 37%  250[-6.70, 11.70] ———
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Subtotal (95% Cl) 229 229 13.4%  1.67 [3.17,6.51) -
Heterogeneity: Chi* = 4.27, df = 6 (P = 0.64); I’ = 0%
Test for overall effect: Z = 0.68 (P = 0.50)
Total (95% Cl) 1145 1146 100.0%  4.55[2.78, 6.32) <
Heterogeneity: Chi* = 25.14, df = 34 (P = 0.86); I* = 0% _2*0 -To o 1*0 2*0
Test for overall effect: Z = 5.04 (P < 0.00001) L NN
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Figure 3 Forest plot of exercise intervention for functioning domains
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Table 3 Meta-analysis of exercise intervention for symptomatic domains
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WAL *IEtAL Mean Difference Mean Difference

—Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% Cl|

1.3.1 fatigue

Baumann2010 51 233 24 613 266 25 1.5% -10.30 [-24.29, 3.69] — |

Hacker2011 236 13.9 8 46.9 24.1 9 0.9% -23.30 [-41.76, -4.84] —

Hacker2017 418 249 33 435 269 34 1.9% -1.70 [-14.11,10.71]

Jarden2009 50.3 24.6 17 588 26 17 1.0% -8.50 [-25.51, 8.51]

Knols 2011 316 221 57 383 20 57 4.9% -6.70 [-14.44,104) — |

Wiskemann 2011 66.4 27.4 40 60.8 29.2 40 1.9% 5.60 [-6.81, 18.01]

Subtotal (95% CI) 179 182 12.0% -5.75[-10.68, -0.83] i

Heterogeneity: Chi* = 7.66, df = 5 (P = 0.18); I = 35%
Test for overall effect: Z = 2.29 (P = 0.02)

1.3.2 nausea and vomiting

Baumann2010 26.4 335 24 306 295 25 0.9% -4.20[-21.90, 13.50] ¥

Hacker2011 0 0 8 19 56 9 Not estimable

Hacker2017 17.7 29.7 33 103 193 34 2.0% 7.40 [-4.63, 19.43] L&
Jarden2009 14.7 16.5 17 2451 313 17 1.0% -9.81[-26.63,7.01] *

Knols 2011 3.7 99 57 6.5 134 57 15.6% -2.80 [-7.13, 1.53] G I

Wiskemann 2011 27.1 28.2 40 19.2 266 40 2.0% 7.90 [-4.11, 19.91] S == %
Subtotal (95% CI) 179 182 21.7% -1.24 [-4.92, 2.43)

Heterogeneity: Chi* = 5.81, df =4 (P = 0.21), F =31%
Test for overall effect: Z = 0.66 (P = 0.51)

Heterogeneity: Chi? = 3.31, df = 4 (P = 0.51); I = 0%
Test for overall effect: Z = 3.06 (P = 0.002)

Total (95% Cl) 1432 1456 100.0% -4.55 [-6.26, -2.84]
Heterogeneity: Chi* = 37.81, df = 44 (P = 0.73); I = 0% t t

+

-10 - 5 10
Test for overall effect: Z = 5.22 (P < 0.00001) N "y
Test for subaroun differences: Chi* = 9.38. df = 7 (P = 0.23). I = 25.4% 7’}:” j ﬁ!}'ﬁfﬂ *IJ j X\T,Uﬁiﬂ

B4 iz 30 TR R SR A 2R R

Figure 4 Forest plot of exercise intervention for symptom domains

1.3.3 pain
Baumann2010 33.3 29.2 24 403 2838 25 1.1%  -7.00 [-23.25, 9.25]
Hacker2011 18.8 20.8 8 352 3638 9  0.4% -16.40[-44.43, 11.63]
Hacker2017 253 31.8 33 348 337 34 1.2%  -9.50[-25.19, 6.19]
Jarden2009 235 27 17 36.3 284 17  0.8% -12.80[-31.43, 5.83]
Knols 2011 17.8 271 57 26.8 284 57  28% -9.00[19.19,1.19) ¥~
Wiskemann 2011 25 31.8 40 358 289 40 1.6% -10.80 [-24.12, 2.52] T
Subtotal (95% CI) 179 182 8.0% -9.92[-15.97,-3.36 -
Heterogeneity: Chi* = 0.47, df = 5 (P = 0.99); I = 0%
Test for overall effect: Z = 3.21 (P = 0.001)
1.3.4 dyspnea
Baumann2010 299 287 24 398 3338 25 1.0%  -9.90 [-27.43, 7.63]
Hacker2011 125 173 8 185 242 9 0.7% -6.00 [-25.84, 13.84]
Hacker2017 20.2 288 33 216 2538 34 1.7% -1.40[-14.51,11.71]
Jarden2009 235 283 17 333 373 17 0.6% -9.80[-32.06, 12.46]
Knols 2011 21.8 246 57 292 23 57 3.8% -7.40 [-16.14, 1.34] |
Wiskemann 2011 30 259 40 333 311 40 1.9%  -3.30[-15.84, 9.24]
Subtotal (95% CI) 179 182 9.7% -5.84 [-11.34, -0.34] e
Heterogeneity: Chi* = 1.05, df =5 (P = 0.96); I’ = 0%
Test for overall effect: Z = 2.08 (P = 0.04)
1.3.5 sleep disturbance
Baumann2010 46 36.1 24 398 315 25 0.8% 6.20[-12.80, 25.20]
Hacker2011 25 236 8 185 176 9 07% 6.50[-13.49, 26.49]
Hacker2017 374 389 33 39.2 371 34 0.9% -1.80[-20.01,16.41]
Jarden2009 216 26.6 17 412 323 17 07% -19.60[-39.49,029) ¥
Knols 2011 23 274 57 315 308 57 26% -850[-19.20,2200 ¥
Wiskemann 2011 30.8 324 40 358 315 40 1.5%  -5.00[-19.00, 9.00]
Subtotal (95% Cl) 179 182 7.2% -4.92[-11.29, 1.45] ——cai——
Heterogeneity: Chi* = 5.20, df =5 (P = 0.39); I* = 4%
Test for overall effect: Z = 1.51 (P = 0.13)
1.3.6 loss of appetite
Baumann2010 483 352 24 452 339 25 0.8% 3.10[-16.26, 22.46]
Hacker2011 125 173 8 185 242 9 07% -6.00[-25.84, 13.84]
Hacker2017 222 33 33 284 359 34 1.1% -6.20(-22.70, 10.30)
Jarden2009 39.2 338 17 60.8 33.8 17 06% -2160[-44.32,1.12) ¥~
Knols 2011 86 17.2 57 107 221 57 5.5% -2.10[-9.37,5.17] 2
Wiskemann 2011 31.7 354 40 425 377 40 1.1% -10.80 [-26.83, 5.23]
Subtotal (95% Cl) 179 182 9.8%  -4.56 [-10.01, 0.89] e
Heterogeneity: Chi* = 3.84, df = 5 (P = 0.57); P = 0%
Test for overall effect: Z = 1.64 (P = 0.10)
1.3.7 constipation
Baumann2010 59 13 24 7.5 206 25 32% -1.60[-11.21,8.01] . =
Hacker2011 42 118 8 0 0 9 Not estimable
Hacker2017 8.1 221 33 9.8 193 34 3.0%  -1.70 [-11.65, 8.25]
Jarden2009 39 111 17 137 29 17 1.3%  -9.80 [-24.56, 4.96]
Knols 2011 46 17 57 7.7 168 57 7.6% -3.10 [-9.30, 3.10] = =
Wiskemann 2011 42 17.2 40 58 149 40 5.9% -1.60 [-8.65, 5.45] e T T
Subtotal (95% Cl) 179 182 20.9%  -2.68 [-6.42, 1.05] i
Heterogeneity: Chi* = 1.09, df = 4 (P = 0.90); I = 0%
Test for overall effect: Z = 1.41 (P = 0.16)
1.3.8 diarrhoea
Baumann2010 345 393 24 419 365 25 0.6% -7.40[-28.66, 13.86]
Hacker2011 0 0 8 111 236 9 Not estimable
Hacker2017 10.1 17.6 33 118 271 34 25% -1.70[-12.61,9.21]
Jarden2009 196 29 17 412 301 17 0.7% -21.60[-4147,-1.73) ¥
Knols 2011 86 183 57 185 246 57  46% -9.90(-17.86,-194) ¥
Wiskemann 2011 108 25.5 40 183 27.2 40 22%  -7.50[-19.05, 4.05]
Subtotal (95% Cl) 179 182 10.7% -8.18 [-13.42, -2.94) e
>
5 0
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