Supplement S3. Results of pairwise meta-analysis

1. FEVI (L)

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean S0 Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% ClI ABCDEFG
1.1.1 MAN+ROC vs. Sham+ROC
Moll 2008 118 062 18 128 6% 17 0.0% -010[30.05 2954 7790900080
Zanotti 2012 113 04 10 09 04 10 1000% 023 [012 058 —t @r00000
Subtotal (95% CI) 28 27 1000%  0.23[0.12,0.58] -
Heterageneity: Tau®=0.00; Chi®=0.00, df=1 {P=0.98); F= 0%
Testfor averall effect Z=1.28 (P =0.20y
1.1.2 MAS+ROC vs. ROC
Kurzaj 2013 14 026 20 14 0F 10 486%  0.00[0.45 045 T2 @008
Zhuang 2017 2801 009 35 1569 0256 35 51.4% 1.331.24,1.47) ] T 008
Subtotal (95% CI) 55 45 100.0%  0.68 [-0.62, 1.99]
Heterageneity: Taw? = 0.86; ChiF= 32,66, df= 1 (P < 0.000013; F= 87%
Testfor averall effect Z=1.03 (P = 0.30y
1.1.3 ACU+ROC vs. ROC
Guo 2017 12 057 100 106 053 100 345% (014 [0.01, 029 - @7727000
Huang 2018 1886 0531 34 2216 0638 34 208%  -0.33 [0.50,-0.08] —— 1777008
Zhang 2020 185 079 45 157 026 45 3I60% 0.28 [0.17, 0.39] L 1772720080
Subtotal (95% CI) 179 179 100.0%  0.05 [-0.24, 0.34] -
Heterageneity; Tau® = 0L06; ChiF= 18,66, df= 2 (P = 0.0001%; 7= 39%
Testfor overall effect Z2=0.35(F=073)
1.1.4 TUHROC vs. ROC
Chen 2006 1419 0853 15 1.333 0798 16 A7%  0.00[0.54,072 e 77727008
Zhang 2005 16 029 31 15 039 32 788%  010}0.07 027 @2272000
Zhang 2015 1417 0951 40 1.331 0785 40 154%  0.00[0.30,0.47] 7770808
Subtotal (95% CI) 86 87 100.0%  0.10 [-0.05, 0.25]
Heterageneity: Tau®=0.00; Chi#=0.01, df= 2 {P=1.00); F= 0%
Test for overall effect £=1.26(F=0.21)
1.1.5 MANP+ROC vs. MECP+ROC
YWang 2009 2 074 GO0 248 074 GO 1000% -0.48[074,-0.22 t 117772008
Subtotal (95% CI) 60 60 100.0% -0.48 [-0.74,-0.22]

Heterageneity: Mot applicable
Test for overall effect £=3.55 (F=0.0004)

Test far subaroup differences: Chi*=17.05, df=4 (P = 0003, F=76.9%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

1] 1

Favours [experimental] Favours [control]



2.FVC (L)

Experimental Control
Study or Subagroup  Mean 50 Total Mean SO Total

Mean Difference
Weight 1V, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

Risk of Bias

1.3.1 MAN+ROC vs. Sham+R0OC

Moll 2008 236 0493 18 266 092 17
Zanotti 2012 2.05 0.6 1m0 1.79 0.8 10
Subtotal (95% CI} 28 27

Heterogeneity: Tau®= 0.06; Chi*=1.589, df=1 {F=021), F=37%
Test for overall effect: Z=0.08 (P=0.94)

1.3.2 ACU+ROC vs. ROC

Zhang 2020 258 041 45 225 034 44
Subtotal (95% Cl) 45 45
Heterageneity: Mot applicable

Testfor overall effect: Z= 416 (P = 0.0001)

1.3.3 TUHROC vs. ROC

Chen 2006 2628 09N 15 2362 0758 14
Zhang 2015 2625 09N 40 2361 0728 40
Subtotal (95% CI} 55 55

Heterogeneity: Tau®=0.00; Chi®= 000, df=1{F=1.00); F=0%
Testfor overall effect. Z=1.65(P=010)

1.3.4 MANP+ROC vs. MECP+ROC

Wang 2008 306 078 B0 345 074 B0
Subtotal (95% Cl) 60 60
Heterageneity: Mot applicable

Test for overall effect: Z=2.79 (P =0.005)

Testfor subgroup differences; Chi®= 2093, df=3 (P=0.0001), F=857%

Risk of bias legend

(A)Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

-0.30 0,91, 0.3
0.26 [-0.36, 0.58]
0.02 [-0.57, 0.53]

0.33[0.17, 0.49]
0.33 [0.17, 0.49]

0.27 [-0.34, 0.57]
0.26 [-0.10, 0.53]
0.26 [-0.05, 0.58]

-0.39 [-0.66,-0.172]
0.39 [0.66,-0.12]
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3. FEVI/FVC (%)

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI ABCDEFG
1.5.1 MAN+ROC vs. Sham+ROC
Moll 2008 4889 1288 18 4588 1666 17 100.0%  3.01 [6.90,12.97] —_t 77900000
Subtotal (95% CI) 12 17 100.0%  3.01 [6.90, 12.92]
Heterogeneity: Mot applicable
Testfor overall effect Z= 0,60 (P = 0.54)
1.5.2 MAS+ROC vs. ROC
Zhuang 2017 8054 060 35 G054 0B 35 100.0% 20.00[15.45, 24 54] i T2 7000
Subtotal (95% CI) 35 35 100.0% 20.00 [15.46, 24.54]
Heterogeneity: Mot applicable
Testfor averall effect: Z=8.63 (F = 0.00001)
1.5.3 ACU+ROC vs. ROC
Guo 2017 46.9 1361 100 5171 154 100 328%  -4.81 [8.84,-0.75] —a— @2272000
Huang 2018 62100 B711 34 60081 6085 34 367%  2.02[1.03,5.06 T 1727000
Zhang 2020 BOGGE 1148 45 5554 1054 45 31.4% 5472 [0.87, 9.97] —u— T2 7000
Subtotal (95% CI) 179 179 100.0%  0.84 [-4.60, 6.27] -
Heteragenaity: Tau?= 19.16; Chi*= 12.02, df= 2 (P = 0.002); F= 83%
Testfor averall effect: Z=0.30 (F = 0.76)
1.5.4 TUI+ROC vs. ROC
Chen 2008 5457 1125 15 &G06 9B2 15 116% 397 [3.52, 11.46] N e 1727008
Zhang 2005 B1.4 665 21 598 708 327 S68%  1.60[1.79 499 - @72270080
Zhang 2015 5466 1116 40 505 0852 40 31E%  4.05[0.48 859 —— 1727000
Subtotal (95% CI) 26 87 100.0%  2.65[0.10, 5.20] >

Heterogeneity: Tau®= 0.00; Chi®= 0.85, df= 2 (P = 0.65); F= 0%

Testfor overall effect £= 2.03 (F=0.04)

Testfor subgroup differences: Chi®= 46,92, df= 3 (P = 0.00001), 7= 93.6%

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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4. 6MWD (m)

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subaroup __ Mean  SD Total Mean  SD Total \Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFG
1.6.1 MAN+ROC vs. Sham+ROC
Zanatti 2012 3695 80 10 3047 966 10 100.0% E4.80[F12.94, 14254) —t 100000
Subtotal (95% CI) 10 10 100.0% 64.80 [-12.94, 142.54] ~
Heterogeneity: Mot applicable
Testfor overall effect Z=1.62 (P=0.10)
1.6.2 MAS+ROC vs. ROC
Kurzaj 2013 387 736 20 2625 888 10 100.0%  56.20 [-8.18,120.59] —t 7272727000
Subtotal (95% CI) 20 10 100.0% 56.20 [-8.18, 120.58] 1
Heterogeneity: Mot applicahle
Testfar overall effect Z=1.71 (P = 0.08)
1.6.3 ACU+ROC vs. ROC
Huang 2018 38438 2108 34 370 2374 34 100.0% 14.38 [3.71, 25.05] ! 22272000
Subtotal {95% CI) 34 34 100.0% 1438 [3.71, 25.05]
Heterageneity: Nat applicable
Test for overall effect Z= 2.64 (P = 0.008)
1.6.4 TUIROC vs. ROC
Chen 2006 389.73 7215 15 34665 6923 15 16.8%  43.08 [7.52, 83.69] B B — 222
Mo 2016 4484 G28 29 3805 456 28 40.3%  67.90(39.48, 96.37 —a— 722
Zhang 2005 398 5333 31 3632 5077 32 42.9% 34.80 [7.76, B1.84] —— @22
Subtotal (95% CI) 75 75 100.0%  49.53 [27.05, 72.00] -
Heterogeneity: Tau*=116.16; Chi®*=2.81, df= 2 (P = 0.25); 7= 28%
Test for overall effect £=4.32 (P = 0.0001)
1.6.5 FRF+ROC vs. ROC
Huang 201 7 30231 5905 20 26623 48952 30 100.0%  36.08 [5.45 B3.71] t @272720080
Subtotal {95% CI) 29 30 100.0%  36.08 [8.45, 63.71]

Heterogeneity: Mot applicahle
Testfor overall effect Z= 2,596 (P = 0.01)

Testfor subgroup differences; Chif=10.83, df=4 {P=003), F=E631%

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D} Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

00 50 0 &0 100

Favours [experimental] Favours [control]



5. TER (respiratory symptom)

Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI ABCDEFG
1.7.1 ACU+ROC vs. ROC
Gao 2017a 28 30 22 30 10.0% 1.27 [1.01,1.61] = @27
Gao 2017¢c 28 30 24 o 13.5% 117 [0.895,1.43] ™ @27
Liu 2004 J&11] G4 54 B3 35.3% 1.0 [0.897,1.23] - 22
Hiong 2020 a8 &l a0 B0 37 1% 116 [1.03,1.31] i 22
Subtotal (95% CI) 184 183 100.0% 1.14 [1.06, 1.23] 4
Total events 174 1a0
Heterogeneity: Tau®= 0.00; Chi*= 146, df=3 (P = 0.69) F=0%
Testfor overall effect: £=3.55 (F= 0.0004)
1.7.2 TURROC vs. ROC
Chen 2006 13 15 12 15  226% 1.08 [0.79,1.48] 22
Zhang 2005 26 33 26 33 IT % 1.00[0.78,1.28] @27
Zhang 2015 34 40 28 40 40.2% 1.21 [0.95,1.465] 22
Subtotal (95% CI) 83 88 100.0% 1.10 [0.94, 1.28]
Total events T3 a3
Heterogeneity: Tau®= 0.00; Chi*=1.21, df= 2 (P=0.54) F=0%
Testfor overall effect: Z=1.23 (F=0.242)
1.7.3 FRF+ROC vs. ROC
Gong 2012 17 30 8 30 100.0% 213[1.08, 416 i @r272720080
Subtotal (95% CI) 30 30 100.0% 213 [1.09, 4.16]
Total events 17 a
Heterogeneity: Mot applicable
Testfor overall effect: £=2.20 (F=0.03)
1.7.4 MAS+ROC vs. ROC
Zhuang 2017 34 35 29 35 100.0% 147 [1.00,1.38] ! 777000
Subtotal (95% CI) 35 35 100.0% 1.17 [1.00, 1.38]
Total events 3 24

Heterogeneity: Mot applicable

Testfor overall effect: £=1.94 (F = 0.09)

Testfor subgroup differences: Chif= 360, df=3 (P =031}, F=16.6%

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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6. Sputum secretion (mL)

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random. 95% Cl ABCDEFG
1.10.1 ACU+ROC vs. ROC
Gao 2017h 255 28 30 303 21 30 304% -4.80 [6.05, -3.55] = ®@7727000
*iong 2020 248 24 G0 306 27 B0 5T1% -5.70 [-6.61,-4.79] [ ] 127172008
Zhao 2017 245 38 29 3893 38 29 125% -4.90 [-6.76, -2.84] - 127772008
Subtotal (95% Cl) 119 119 100.0%  -5.31 [-6.00, 4.52] '
Heteragenaity: Tau®= 0.00; Chi*=1.60, df= 2 (P = 0.45); F= 0%
Testfor overall effect Z=15.08 (P < 0.000013
1.10.2 MANP+ROC vs .MECP+ROC
YWang 2009 20 79 B0 451 85 B0 100.0% -2510[28.04,-22.16] ! 177000
Subtotal (95% CI) 60 60 100.0% -25.10 [-28.04, -22.16]

Heterogeneity: Mot applicable
Test for overall effect 2= 16.75 (P = 0.00001}

Testfor subgroup differences: Chi*= 16529 df=1(F = 0.00001), F=99.4%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

20 0 0 10 20
Favours [experimental] Favours [control]



7. SpO2 (%)

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% CI ABCDEFG
1.11.1 ACU+ROC vs. ROC
Gao 2017h 7.3 41 30 833 64 30 326%  4.00[1.28 677 —a— ®@222000
Zhao 2017 98.3 511 29 953 411 29 331%  3.00 [0.61,5.39] —a— 1227000
Subtotal (95% Cl) 59 50 G57%  3.44 [1.64,5.23] -

Heterogeneity, Tau®=0.00; Chi®=0.28, df=1 {P =059, F= 0%
Test for overall effect £=3.75 (F = 0.000Z)

1.11.2 MANP+ROC vs .MECP+ROC

Wang 2009 91.2 38 G0 962 25 G0 34.3% -500[-6.15,-3.85] -
Subtotal (95% CI) 60 60 34.3% -5.00[-6.15,-3.85] . 4
Heterageneity: Mot applicable

Testfor overall effect £=128.51 (P = 0.00001)

Total (95% CI) 119 119 100.0%  0.58 [-5.88, 7.05] —-?-—
L 1

?et?:’ugeneiwl:l T;u’tzzm .EE;;;)?;:DEEE‘;E, df=2 (P =0.00001}); *=97% —1=D '5 |'J é 150
estfor averall effect Z=10. =0 .

Testfor subgroup diferences: Ghi*= 60,16, df= 1 (P < 0.00001), = 98.3% Favours [experimental] Favours [control
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

2772788068




8. PaO2 (mmHg)

Study or Subgroup

1.12.1 ACU+ROC vs. ROC

Gao 20174
Gao 2017h
Gao 2017c
Liu 2004

Zhao 2017

Subtotal (95% CI)

Test for overall effect. £=6.22 (P = 0.00001)

Experimental Control Mean Difference Mean Difference Risk of Bias
Mean SD Total Mean _ SD Total Weight IV. Random. 95% CI IV. Random. 95% CI ABCDEFG
8678 8908 30 BTG 759 30 19.9% 19.42[15.19, 23.65) —— @r772000
808 514 30 B534 553 30 213% 1546 [12.76,18.16] —— ®@r2000
808 216 30 7138 124 30 231% 042853 10.31] - @27272000
BE.78 1865 B4 B2Z56 1695 B3 155%  B.22[0.03 12.41] —— 7777000
807 5324 29 B524 563 29 21.2% 15465 [12.66, 18.26] —— 7272720080
183 182 100.0% 13.38 [9.16, 17.60] .
Heterogeneity: Tau® = 18.84: Chi= 40.27, df= 4 (P < 0.00001); F= 82%
20 0 a0 10 20

Testfor subgroup differences: Mot applicable

Risk of bias legend
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)
(C) Blinding of participanis and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental]l Favours [control]



9. PaCO2 (mmHg)

Experimental Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
1.13.1 ACU+ROC vs. ROC

a0 2017a 5093 743 30 BE38 69 30 202% -1545[19.08,-11.87] —=— @27272000
a0 2017h 5757 542 30 6535 691 30 216%  -7.78[10.92,-4.54] —=— @27272000
Gao 201 7e 5038 BB7 30 5847 483 30 221%  -B.04 [11.00,-5.08] - @r2727000
Liu 2004 4388 162 B4 4845 1683 B3 1408%  -4.57[10.14,1.00] — 127272000
Zhaa 2017 5747 552 29 6525 .00 29 21.3%  -7.78[11.03,-4.53] —=— 127272908
Subtotal {95% Clj 183 182 100.0%  -8.91[-12.00, 5.72] <

Heterogeneity: Tau®= 9.69; Chi*=16.09, df=4 (P=0.003), F=75%

Testfor overall effect 2= 548 (P = 0.00001)

Testfor subgroup differences: Mot applicahle

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)
(Fy Selective reporting (repaorting bias)

(G) Other bias

20 10 0 10 20
Favours [experimental] Favours [control]



10. Sa02 (%)

Experimental Control
Study or Subgroup  Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

1.14.1 ACU+ROC vs. ROC

Gano2017a 96 3 an 89 B 0 461%
Gao2017c 3.2 1.1 0 8r3 272 0 53.9%
Subtotal (95% CI) 60 60 100.0%

Heterogeneity, Tau®= 6.70; Chi®=8.39, df=1 (P =0.004), F= 33%
Test for overall effect: £= 4 68 (F = 0.00001)

Testfor subgroup differences: Mot applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

7.00 [4.60, 9.40]
10.90 [9.80, 12.00]
9.10 [5.29, 12.91]

Mean Difference Risk of Bias
IV, Random. 95% CI ABCDEFG
- 7272000
u @21727000
L
200 1o 0 10 20

Favours [experimental] Favours [control]



11. Adverse events (incidence)

Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI ABCDEFG
1.16.1 MAN+ROC vs. Sham+ROC
Maskew-VWarzechowska 2019 1] 149 a 18 Mot estimahle
Mall 2008 2 17 4 17 100.0% 05010011, 2.38] —.—
Zanotti 2012 0 10 0 10 Mot estimahble
Subtotal {95% CI) 46 46 100.0% 0.50 [0.11, 2.38] -
Total events 2 4
Heterogeneity: Mot applicable
Testfor averall effect: 2= 0.87 (P = 0.38)
1.16.2 Manual chest technigue+ROC vs. ROC
Cross 2012 15 186 0 186 100.0%  31.00([1.87,514.32] i 17700060
Subtotal (95% CI) 186 186 100.0%  31.00 [1.87,514.32]
Total events 15 0
Heterageneity: Mot applicable
Testfor overall effect Z= 240 (P=0.02)
1.16.3 MAS+ROC vs. ROC
Engel 2016 2 B 0 15 100.0%  ©.89[0.48, 165.55) —t 7070000
Subtotal (95% CI) & 15 100.0% 8.89 [0.48, 165.55] =
Tatal events 2 a
Heterogeneity: Mot applicable
Testfor overall effect Z=1 46 (F=0.14)
1.16.4 TURROC vs. ROC
Mo 2016 0 29 o 28 Mot estimahle 122720060
Subtotal (95% CI) 28 28 Not estimable
Total events 1] a
Heterogeneity: Mot applicable
Test for averall effect: Mat applicable

0.002 o1 1 10 500

F imental] F trol
Testfor subgroup diferences: Chi*= 7.68, df= 2 (F = 0.03), F= 74.0% avours [experimental] Favours [control

Risk of bias legend

(A) Random seguence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias



