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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI
1 Peak VO2
Koufaki 2002 [22] 54 63 18 02 49 15 3.2% 6.60 [2.79,10.42] —_——
Kouidi 2009 [25] 48 37 30 02 26 29 340% 500 [337.663] -
Kouidi 2010 [24] 554 49 24 023 379 20 13.6% 5.77 [3.20, 8.34] =
Quzouni 2009 [26] 4.4 53 19 02 34 14 102% 460 [1.62 7.56] —
Painter (Normal Hf) 2002 [27] 1.6 934 13 -049 467 12 27% 1.65 [-407,7.37] ——
Painter (Usual Hf) 2002 [27] 301 1078 10 037 723 13 1.5% 264 [-5.11.10.36] e
Petraki 2008 [29] 46 6.1 18 =1.1 48 18 72% 5.70 [2.17,9.23] ——
Roboredo 2011 [29) 32 T 1z 29 . 12 29% 6.10 [0.50.11.70] [
van Vilsteren 2005 [30] 276 88 53 013 108 43 56% 263 [-1.37,6.63] —_——
Subtotal (95%CI) 1987 176 B3B% 498 [395, 6.02] ’
Heterogeneity Tau?=0.00; Chi?=4.40, df=8 (P=0.82) ; F=0%
Test for overall effect: 7=9.43 (P<0.00001)
2 Max V02
Deligiannis 1899 [19] T 7 30 4] 6 30 8.3% 7.00([3.70, 10.30] —_——
Goldberg 1983 [21] 4 9 14 4] 8 1 20.0% 4.00 [-2.69. 10.68] e —
Goldberg 1986 [20] 175 ic |13 B B 2 0.8% 9.80 [-0.89, 20.45] = = =
Kouidi 1997 [23] 6.4 76 20 0243 N 5.1% 6.60 [241, 10.76] E "o
Subtotal (95% CI) 77 64  16:2%  6.64 [4.28 899] L 2
Heterogeneity: Tau?=0.00; Chi*=0.98, df=3 (P=0.81) ; P=0%
Test for overall effect: Z=5.52 (P<0000001)
Total (95% CI) 274 240 1000%  5.25 [4.30.6.20] *

Heterogeneity: Tau?=0.00; Chi?=6 97, df=12 (P=0.86) ; 2=0%
Test for overall effect: Z=1085 (P<0.00001)

Test for subgroup differances: Chi#=1.59, df=1 (P=021) ,F=369%
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Favours Favours
[Control]l  [experimental]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dobsak 2012 (31] 52 44 1 -08 68 10 234% 6.00 [1.05, 10.95] nat
Giannaki 2013 [32] 115 184 15 6.1 o 137% 5.40 [-4.82, 15.82] o
Hristea 2016 [7] 2418 1332 10 9575 2137 11 8.3% 29.93 [14.84,45.02] —
Koh 2010(33) -8 20 15 ) 25 15 7.5% -6.00 [1.62, 7.56] VS N
Quzouni 2009 (26] -4 55 19 -0.1 58 14 255% -1.10 [0.18, 80.2] -
Song 2012 [34] 79 99 20 -2 91 20 215% 10.00 [4.1.15.89] -
Total (95%CI) 90 77 1000% 7.39 [2.26,12512] L

Heterogeneity:Tau?=22.78; Chi*=14.41, df=5 (P=0.01) ; F=65%
Test for overall effect: Z=2.82 (P=0.005)
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI
Cheema 2007 [35] 167 405 20 -29 258 24 83% 12.60 [-093,40.13] H-
DePaul 2002 [36] 33 457 15 34 867 14 14% -0.10 [-51.06 5086] e
Hristea 2016 [7] -2389 12189 7 6223 13468 9 0.2% -86.17 [-211.90, 3956] ——t——7—
Koh 201033] 63 8y 14 21 144 16 05% 4200 [-44.95, 12897) ———
Malagoni 2008 [37] 49 18 13 -1 76 7 05% 47.00 [-3895, 13295] ———
Manfredini 2015 [38] 50 101 28 -2 115 26 14% 5200 [-591,10991] T
Pellizzaro 2013 [39] 308 9 14 05 8.1 14 873% 31.30 [24.96 37.64) .
Wu 2014 [40) 33 138 22 19 122 33 08% 51.00 [1393 11597]
Total (95%CI) 143 143 1000% 3015 [24.22 36.07] []
HeterogeneityTau*=0.00; Chi*=695, df=7 (p=043) : I*=0% L~ TR

Test for overall effect: Z=0.97 (P<0.000031)

V)

-50 -25 0 25 50
Favours Favours
[Controll  [experimental]l

o J dzd yYthizd J

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C|
Cheema 2007 [35) 01 05 20 01 04 24 6.3% 0.00 [-0.27,0.274] e
Dobsak 2012 [31] 021 03 11 -008 031 10 68% 029 [003, 0.55] =
Frey 1989 [41] 0.1 0.3 5 0 01 6 62% 0.10 [-0.17,0.37] ——
Hristea 2016 [7) -005 052 7 0 04 9 22% -0.05 [-052, 042] -
Parsons 2004 [42) 0 03 6 -008 023 7 54% 001 [-0.21,037] —p—
Reboredo 2010 [43] 04 08 M e e W 12% 020 [-043,083] e —
van Vilsteren 2005 [30] 006 02 53 0 02 43 720% 008 [-002 0.14]
Total (95%C1) 13 110 1000% 0.07 [-001,0.14]

Heterogeneity:Tau?=0.00; Chi*=3.49, df=6 (P=0.75) ; P=0%

Test for overall effect: Z=2.15 (P=0.003)

=50 =25 0 25: ‘B0
Favours Favours
[Controll  [experimentall

Yamagata et al. Renal Replacement Therapy (2019) 5:28
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Intervention  Control
Study or Subgroup Year (n) (n) ES (95% CI) Weight
| | A | | S BNl B E SR FEA # | A A I I N EFEE NS =R FSE
DePaul et al. 2002 20 18 —0.100 (—46.276, 46.076) 4.60
Cheema et al. 2007 24 25 19.600 (0.022, 39.178) 25.58
Koh et al. 2010 14 a8 42.000 (-58.042, 142.042) 0.98
Koh et al. 2010 14 a8 ‘ 28.000 (—79.501, 135.501) 0.85
Dobsak et al. 2012 11 5 —i—.— 70.800 (-0.925, 142.525) 1.91
Dobsak et al. 2012 M 5 ——.— 40.200 (—24.197, 104.597) 2.36
Pellizzaro et al. 2013 M 7 —+.— 64.600 (—26.743, 155.943) 147
Pellizzaro et al. 2013 14 7 ——‘— 30.100 (—47.140, 107.340) 1.64
Esteve Simo et al. 2014 14 26 : -+ 109.900 (—19.310, 239.110) 0.59
Wuetal 2014 32 33 -+ 51.000 (—8.593, 110.593) 2.76
Matsufuji et al. 2015 6 11 — 37.700 (-23.627, 99.027) 261
Groussard et al. 2015 10 a8 : 64.000 (38.180, 89.820) 14.71
Hristea et al. 2016 7 9 : > 86.200 (-61.132, 233.532) 0.45
Thompson et al. 2016 8 2.67 : + 47.700 (—122.147, 217.547) 0.34
Thompson et al. 2016 7 2.67 I -+ 63.500 (-80.911, 207.911) 047
Thompson et al. 2016 8 2.67 I * 51.000 (—99.668, 201.668) 0.43
Samara et al. 2016 15 12 -:—._ 111.500 (24.369, 198.631) 1.29
Roxo et al. 2016 20 20 ——-— 25.600 (—30.070, 81.270) 3.16
Schardong et al. 2017 11 10 e e 12.780 (—78.056, 103.616) 1.19
Manfredini et al. 2017 104 123 36.000 (7.688, 64.312) 12.23
Fuzari et al. 2018 8 8 — 17.750 (—46.366, 81.866) 2.38
Medeiros er al. 2018 12 12 20.140 (—3.004, 43.284) 18.30
Overall (l-squared = 0.0%, p = 0.635) 33.641 (23.740, 43.542) 100.00
NOTE: Weights are from random effects analysis i
1 | | |
-250 -150 -50 0 50 150

Favours usual care

Favours exercise training
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95% CI (23.74, 43.54),

P<0.001

Clarkson MJ et al. Am J Physiol Renal Physiol. 2019 May 1;316(5):F856-F872.
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Intervention Control

Study or Subgroup Year (n) (n) ES (95% CI) Weight
= . ="
Intradialytic 1 -
DePaul et al. 2002 20 18 L —0.100 (—46.276, 46.076) 7.08
Cheema et al. 2007 24 25 19.600 (0.022, 39.178) 39.38
Koh et al. 2010 14 8 42.000 (~58.042, 142.042) 1.51
Dobsak et al. 2012 11 5 e 70.800 (~0.925, 142.525) 293
Dobsak st al. 2012 11 5 —_—— 40.200 (—24.197, 104.597) 3.64
Pellizzaro et al. 2013 11 7 ———— 64.600 (—26.743, 155.943) 1.81
Pellizzaro et al. 2013 14 7 —t 30.100 (—47.140, 107.340) 253
Esteve Simoetal. 2014 14 26 ————— 109.500(-19.310,239.110)  0.90
Wu etal. 2014 32 33 . 51.000 (~8.593, 110.593) 425 =R dZIS tQ G H q- G dzq- L er
Matsufuji et al. 2015 6 1 - 37.700 (—23.627, 99.027) 401
Groussard et al. 2015 10 8 64.000 (38.180, 89.820) 22,64
Hristea et al. 2016 7 9 86.200 (—61.132, 233.532) 0.70
Thompson st al. 2016 8 267 e 47.700 (—122.147,217.547) 052
Thompson et al. 2016 7 2,67 - 63.500 (-80.911, 207.911) 0.72
Thompson et al. 2016 8 2,67 - 51.000 (—99.668, 201.668) 0.66
Roxo et al. 2016 20 20 — -— 25.600 (~30.070, 81.270) 487
Schardong et al. 2017 11 10 —— 12.780 (~78.056, 103.616) 1.83
Subtotal (l-squared = 0.0%, p = 0.642) 9 36.110 (23.824, 48.396) 100.00
. 1 =
Interdialytic '
Koh et al. 2010 14 8 28.000 (~79.501, 135.501) 294
Samara et al. 2016 15 12 111.500 (24.369, 198.631) 444
Manfredini et al. 2017 104 123 36.000 (7.688, 64.312) 35.56 | .
Fuzari et al. 2018 8 8 17.750 (~46.366, 81.866) 8.06 I J_ )I H C{ G) dZ qH L dﬁqr J_
Medsiros er al. 2018 12 12 20.140 (3.004, 43.284) 49.00
Subtotal (-squared = 8.3%, p = 0.359) 29,878 (11.308, 48.448) 100.00

Overall (I-squared = 0.0%, p = 0.635) 33.641 (23.740, 43.542)

NOTE: Weights are from random effects analysis

| | 11 | |
-250 -150 -50 O 50 150 250

Favours control group Favours exercise training

Clarkson MJ et al. Am J Physiol Renal Physiol. 2019 May 1;316(5):F856-F872.
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Experimental
tudy or Subqri Mean

1.1.1 exercise duration< 3months

Leehey et al (2008) 6 weeks 1 3378
Toyama et al. (2010 8.2 1555
Baria et al (2014) 36 875
Aoike etal(2015) 35 1278
Wan Craenenbroeck et al. (2015) 1.1 1374
Leehey el al. (2016) 12 weeks 08 1776
Subtotal (95% CI)

Heterogeneity. Chi*= 216, df= 5 (P=0.83), F=0%
Test for overall effect Z= 2.25 (P=0.02)

1.1.2 3<exercise duration<<6months

Leehey el al (2008 ) 24 weeks -5 3143
Headley etal(2012) 24 weeks 1 1957
Howden et al. (2015) 6 months 05 917
Greenwood et al.(2015) 6 months. 0.3 1237
Miele etal. { 2017) 54 1672

Subtotal (95% CI)
Heterogeneity. Chi*= 0.75, df = 4 (P =0.94), F=0%
Test for overall effect Z= 0.33 (P= 0.74)

1.1.3 6<exercise duration<12months

Hiraki etal 2017) -1.9 1116
Headley et al {2012 ) 48 weeks 1 1914
Howden et al. (2015) 12 months 18 976
Greenwood et al. (2015) 12 months 37 1621
Leehey et al.(2016) 52 weeks <19 1937
Kiuchi etal. (2017) 8.9 1194

Subtotal (95% CI)
Heterogeneity: Chi*= 15,31, df= 5 (P = 0.009); F= 67%
Test for overall effect Z=1.59 (P=0.11)

Total (95% CI
Heterogeneity. Chi* = 20,49, df= 16 (P = 0.20); F= 22%
Test for overall effect Z= 2.34 (P= 0.02)

10
36

25

262

Control
n

-1
-33
-18
14
-0.4
-33

1238

898
1453
1284
1419
1917

-6 825
51 1584
05 1079
075
1476

¥

18

-16 1256
2724
10886
-48 1951
-31 2025
-45 907

@

02

Testfor subaroun differences: Chi*= 2.26. df= 2 (P=0.3D. F=11.6%

4
9
9

15

n

18

76

267

SH d O dzdnusd2HY W

N=421

S A

Mean Difference Mean Difference
| Weight IV, Fixs | Year IV, Fix ]
06% 12.00[1581,39.81] 2009
38%  11.50(0.22,22.78] 2010
40% 54015531633 2014
55%  4.904.43,14.23) 2015 -~y
64% 1.50(7.16,10.16] 2015 -1
29%  4201864,17.04] 2016
23.4% 5.22 [0.68,9.77] L 4
08% 1.00[-2365, 25865 2009
13% -410[2351,15.31] 2012
226% 000463463 2015 -+
20%  230[1316,17.76] 2015
58%  360F550,12.70) 2017
325%  0.65[-320,451]
62%  -0.3019.10,8.50] 2007 b
12% -4.00(-24.00,16.00] 2012
212%  -2006.77,2.77] 2015 —=r
18%  8.5018.00,2500] 2015
25% 1.20[12.60,15.00] 2016
11.2%  13.40(6.83,19.97] 2017 —
44.1% 269 0,62, 6.00] »
100.0%  2.62[0.42,4.82) *
-60 -25 25 50

Favours [experimental]l Favours [control]

L0

m
n

.14 Exi uration <C6 months
Leehey etal (2009 ) 24 weeks

"3 16
Leehey et al.(2009) 6 weeks 132 13
Headley etal (2012) 24 weeks 1163 169
Headley et al. (2014) 1245 159
Van Craenenbroeck et al. (2015) 132 16
Aoike et al.(2015) 187 7.3
Leahey et al. (2016) 12 weeks 139 22

Subtotal (95% CI)

7
7
10 1224
25 1284

19

136
156

13

14 1268

14
96

134

Heterogeneity: Tau™= 38.43; Chi*=12.98, df= 6 (P= 0.04) F= 54%

Test for overall effect Z=2.14 (P = 0.03)

3.1.2 Exercise duration 3»6 months

Headley et al (2012 ) 48 weeks M77 11
Howden et al. (2015) 12 months. 129 16
Howden et al. (2015) § months 130 17
Greenwood et al.(2015 ) 6 months. 1313 108
Greenwood et al.(2015) 12 months 1332 14.6
Leehey et al.(2016) 52 weeks 135 18
Kiuchi et al. (2017) 12 26

Subtotal (95% CI)

10
36
36

8

8
14
20

1238
139
142

1323

1271
131
116

Heterogeneity: Tau®= 6,14, Ch*=7.96, df= 6 (P= 0.24) F=25%

Test for overall effect 7= 2.44 (P=0.01)

Total (95% CI)

Heterogeneity: Tau*= 1317, Chi*= 2312, df= 13 (P = 0.04), F= 44%

Test for overall effect Z= 3.25 (P = 0.001)

Testfor subaroup differences: Chi*= 0.48.df= 1 (P=0.49). F= 0%

h
1.1 <6 months

Headley et al (2012) 24 weeks 319 74
Baria et al (2014) 307 55
Headley et al. (2014) 345 78
Van Craenenbroeck et al. (2015) ny &7
Aoike et al (2015) 314 39
Leehey et al. (2016) 12 weeks 363 6.1
Miele etal. (2017) 345 78
Subtotal (95% CI)

Heterogeneity. Chi* = 2.04, df= 6 (P = 0.92); F= 0%
Testfor overall effect Z= 065 (P=052)

9.1.2 >6 months

Headley et al. (2012 ) 48 weeks 302 56
Greenwood etal (2015 12months 2491 347
Greenwood etal (2015) 6months 2585 383
Howden et al. (2015) 12 months. 319 73
Howden et al. (2015) 6 months 38 72
Leehey et al (2016) 52 weeks 36 6

Subtotal (95% CI)
Heterogeneity. Chi*= 2.50, df= 5 (P = 0.78), "= 0%
Test for overall effect Z= 2.83 (P = 0.005)

Total (95% C)
Heterogeneity. Chi*=7.19, df= 12 (P = 0.85), F= 0%
Testfor overall effect Z = 2.41 (P = 0.02)

229

Testfor subaroup differences: Chi*=2.64.dr=1(P=0.10).F=621%

Zhang L et al. BMC Nephrol. 2019 Oct 29;20(1):398.
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Mean Difference

235

237

53% -23.00(3583,-10.17] 2009
18% -2400[4851,051) 2009
41%  -510121.16,8.98) 2012
55% -300116.39,859] 2014
77%  1.0018.93,10.93] 2015
149%  -810[13.21,-299) 2015
39% 5.00(-10.67,20.67) 2016
431%  7.21[13.82,-0.59]
52%  -510(19.15,6.05 2012
81% -10.00 [1862,-1.38] 2015
77% -12.00(2188,-212) 2015
36% -1.00(17.24,15.24) 2015
43%  61018.51,20.71) 2015
55% 4.0018.57,16.57) 2016
215% -4.005.61,-2.39] 2017
56.9%  4.55[8.20,-0.90]
100.0% -5.61[-8.99,-2.23)

Or

Mean Difference

*

50

.15 25 50
Favours [experimental] Favours [control]

32%
89%
48%
94%
14.0%
8.2%

-220$8.22,382)
0.70(2.91, 4.31)
-1.70$6.58,318)
1.0014.51,251)
0.70£2.18,358]
-1.10-4.86, 2.66)
-1.7046.58,3.18)
-0.49[-1.96,0.99]

2012
2014
2014
2015
2015
2016
2017
53.2%

43%
95%
79%
9.2%

-3.4018.58,1.78)
-4.09-7.58,-0.60]
-2.9316.74,088)
-1.50 £5.04, 2.04)
95% -1.40(4.89,200)
64% -0.40 465,385
46.8% -2.27(:384,0.70)

2012
2015
2015
2015
2015
2016

100.0% -1.32[-2.39,.0.25)

-20

-1

Favours [exp

10 20
erimental] Favours [control]
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Exercise Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Ci IV. Random, 95% CI
1 Paired
Mustata, Int Urol Nephrol 2011 [25] 32 3 10 -06 24 10 137% 380 [1.426.18) -
Van Craenenbroeck, AJKD 2015 [27] 58 36 19 -08 34 21 143% 660 [4.42.8.78] —_—
Howden, CJASN 2013 [5501] 28 43 36 -04 49 36 144% 320 [1.07,5.33] ——
Subtotal (95% CI) 65 67 424% 454 [244 664] -
Heterogeneity: Tau*=2.15; Chi*=5.33, df=2 (P=0.07) : P=63%
Test for overall effect: Z=4.24 (P<0.0001)
2 Unpaired
Aoike, Int Urol Nephrol 2015 [19] 26.1 7 14 242 7 15 7.2% 1.90 [-3.23,7.03]
Baria, NDT 2014 [23] 278 62 10 271 52 9 72% 0.70 [-443 583] S
Greenwood, AJKD 2011 [20] 23 53 8 162 5 10 7.8% 6.80 [1.99,11.61] ——
Headley, AJKD 2014 [28] 212 T3 25 VI5 &7 @2} 98% 3.70 [-0.18,7.58] —_—
Headley, Med & Sciin Sports & Ex 2012 [26) 195 46 10 17 31 10 108% 250 [-0.94, 5.94] —
Leehey, Am J Nephrol 2016 [24] 124 27 14 127 32 18 14.7% -0.30 [-2.35,1.75] —afpe—
Subtotal (95% CI) 81 83 576% 219 [0.07 4.30] —
Heterogeneity; Tau?=3.08; Chi*=9.32, df=5 (P=0.10) ; F=46% -
Test for overall effect: Z=2.02 (P=0.04)
Total (95% CI) 146 150 1000% = 323 [1.45,502] -
Heterogeneity: Tau?=4.54; Chi’=24 .40,

df=8 (P=0.002) : P=67% -10 -5 0 5 10

Test for overall effect: Z=3.56 (P=0.0004) Favours Favours
Test for subgroup differences: Chi*=2.40, [Control] [Exercise]

df=1 (P=0.12) , P=583%
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Test for overall effect: Z= 2.58 (P = 0.010) Favours Control Favours Exercise

Chen G et al. Ren Fail. 2019 Nov;41(1):408-418.
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