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Purpose: This study aimed L evaluate the efficacy of high-frequency chest wall oscillation for sputum expectoration and hospital

length of stay in patients with acute exacerbations of chronic obstructive pulmonary discase. The improvements in pulmonary function

and oxygenation were also investigated.

Patients and Methods: This systematic review and meta-analysis followed the Preferred Reporting Items for Systematic
Review and Meta-analyses (PRISMA) guidelines. Automated literature database searches were conducted from the earliest records
to March 31, 2022. The methodological quality of the included studies was assessed using the Cochrane Risk of Bias tool (RoB 2.0),
and meta-analysis software (RevMan 5.4) was used to analyze the data.

Results: From 5439 identified articles, 13 studies (with 756 patients) were included in this meta-analysis. Compared o other airway clearance
techniques, HFCWO significantly increased expectorated sputum volume by 6.18 mL (95% CL: 1.71 to 10.64; I* = §7%), shortened hospital
stay by 437 days (93% CL: =770 to ~1.05; ' = 84%). However, FEV, (%), Pa0s, and PaC0, did not improve significantly.

Conclusion: AECOPD patients may benefit from HFCWO therapy, HFCWO enables AECOPD patients to excrete more spufum and
shorten their hospital stays. However, due to heterogeneity among the included research, these results should be interpreted with caution.
Keywords: acute exacerbation of chronic obstructive pulmonary disease, AECOPD, high-frequency chest wall oscillation, HFCWO),
sputum expectoration, length of hospital stay
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METHODS

Search Strategy

Cochrane Library, Excerpta Medica Database (Embase), PubMed, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), China National Knowledge Infrastructure (CNKI), Airiti Library, and the National Digital Library
of Theses and Dissertations in Taiwan were searched from their inception to March 2022 to identify publications of
interest. The search terms were keywords, Medical Subject Heading (MeSH) terms, and suitable variants of COPD and

HECWO. Searches were conducted with a combination of terms using Boolean logical operators (AND/OR) as follows:

“pulmonary disease, chronic obstructive” [MeSH] OR “Lung Diseases, Obstructive” [MESH] OR “Pulmonary
Emphysema” [MESH] OR “Chronic obstructive pulmonary disease” OR “COPD” OR “Acute Exacerbation of chronic
obstructive pulmonary disease” OR “AECOPD” OR “Chronic obstructive pulmonary disease exacerbations™ OR
“Exacerbation” AND “chest wall oscillation” [MeSH] OR “High-frequency chest wall oscillation” OR “HFCWO” OR
“pulmonary rehabilitation” OR “Chest physiotherapy” OR “physiotherapy intervention.”
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Identification

Identification of studies via databases and registers

Records (n = 5439) identified
from*:

PubMed (n = 4218)

Cochrane (n = 402)

Embase (n = 715)

CINAHL (n = 50)

CNKI (n = 19)

Chinese database (n = 30)

Hand searching (n = 5)

Screening

i

Records screened
(n=5181)

Reports sought for retrieval
(n =53)

Records removed before

screening (N = 258)

+ Records marked as duplicate by
automation tools (n = 220 )

+* Records marked as duplicate by
manual (n = 38)

Records excluded
(n = 5128)

v

Reports assessed for eligibility
(N =47)

A

Reports not retrieved
(n=6)

v

L

Studies included in review

(n=13)
Reports of included studies
(n=13)

Material and Methods

This systematic review and meta-analysis adhered to the Preferred Reporting Items for Systematic Review and Meta-
analyses (PRISMA) statement (the full checklist is given in Supplementary Table 1: PRISMA 2009 checklist).®

Reports excluded (n = 34):

* Population not COPD or AE
COPD (n = 10)

- Intervention not HFCWOQO (n = 10)

« Animal study (n = 1}

= Non-RCT (n = 7)

- Review (n = 3)

» Non-Chinese or English (n = 1)

= Qutpatient (n = 2)
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Quality Assessment

The risk of bias 1n the studies was evaluated using the revised Cochrane risk of bias tool for randomized trials (RoB 2),
which includes five domains; randomization process, deviations from intended interventions, missing outcome data,
measurement of the outcome, and selection of the reported result,” We rated each domain as “low”, “some concerns”, or
“high" and determined the overall ROB for each study based on the highest risk attributed to any one domain, All studies
were independently reviewed by two reviewers, When the two reviewers had opposing opinions, a third researcher was

brought into the discussion to assist in reaching a consensus.
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Risk of bias domains

RESULT

£ Cochrane
fRaR/E e T B
(RoB 2.0) 81ty 1
MATFEN A

j =]
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Domains:

D1: Bias arising from the randomization process. . High

D2: Bias due to deviations from intended intervention.

D3: Bias due to missing outcome data. ! Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result . Low

Bias arising from the randomization process
Bias due to deviations from intended...

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result
Overall risk of bias

0% 10% 20% 30% A40% 50% 60% 70% 80% 90% 100!

B Low risk O Some concerns B High risk

Figure 2 Quality assessment of bias using Cochrane Collaboration 2.0.
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HFCWO Control Mean Difference Mean Difference
P 1 A. Day 1
Duan 2019" 48.09 8.38 43 39.37 9.14 43 17.1% 8.72 [5.01, 12.43) ”
Huang 2013" 4397 9.62 30 347 10.56 30 15.5% 9.27 [4.16, 14.38] N
Li 2017 * 94, T 1% 17 2.6 15 16.7% -2.60 [-6.71, 1.51] LI P
Xie 2017 42 98 40 342 9.7 40 16.5% 10.00 [5.73, 14.27] e
Subtotal (95% CI) 128 128 65.8% 6.31[0.31, 12.30] ‘

Heterogeneity: Tau? = 32.59; Chi? = 23.78, df = 3 (P < 0.0001); I* = 87%

Test for overall effect: Z = 2.0

1.1.5B. Day 5

Tan 2020" 3545 863 33 3458 983 36 164% 0.87 [-3.49, 5.23] i

Wang 2021" 48.05 623 42 3746 7.76 42 17.8%  10.59[7.58, 13.60)] ==
Subtotal (95% Cl) 75 78 34.2%  5.86 [-3.66, 15.38] ———
Heterogeneity: Tau? = 43.59; Chi* = 12,94, df = 1 (P = 0.0003); I = 92%

Test for overall effect: Z = 1.21 (P = 0.23)

Total (95% Cl) 203 206 100.0%  6.18 [1.71, 10.64] B
Heterogeneity: Tau? = 26.70; Chi? = 37.34, df = 5 (P < 0.00001); I2 = 87% _2*0 - 1’0 4 1*0 2*0

Test for overall effect: Z = 2.71 (P = 0.007)

> ' Favours [control] Favours [HFCWO]
Test for subgroup differences: Chi? = 0.01, df =1 (P =0.94), I?= 0%

Figure 3 Forest plot of HFCWO vs control group treatment time, outcome: Sputum expectoration.
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Experimental Control Mean Difference Mean Difference
: & 1 : m. 95% ClI

1.2.1 HFCWO Vs Mechanlcal vibration

Duan 2019" 4809 838 43 3937 914 43 171%  8.72[5.01,12.43] =S S
Huang 2013" 4397 962 30 347 1056 30 155%  9.27 [4.16, 14.38]

Li 2017 91 77 156 117 26 15 167%  -260[-6.71, 1.51] ——

Xie 2017 442 98 40 342 97 40 16.5%  10.00 [5.73, 14.27] —
Subtotal (95% CI) 128 128 65.8%  6.31[0.31, 12.30] —l

Heterogeneity: Tau? = 32.59; Chi? = 23.78, df = 3 (P < 0.0001); I? = 87%
Test for overall effect: 2 = 2.06 (P = 0.04)

1.2.2 HFCWO vs Conventional therapy

Wang 2021 4805 623 42 3746 7.76 42 17.8%  10.59 [7.58, 13.60] <
Subtotal (95% CI) 42 42 17.8% 10.59 [7.58, 13.60] -

Heterogeneity: Not applicable
Test for overall effect: Z = 6.90 (P < 0.00001)

1.2.3 HFCWO vs OPEP

Tan 2020" 3545 863 33 3458 983 36 164% 087 [-349 523 =
Subtotal (95% CI) 33 36 16.4%  0.87 [-3.49, 5.23] —~i—

Heterogeneity: Not applicable
Test for overall effect: Z = 0.39 (P = 0.70)

otal (95% ; .18 [1.71, 10.

Total (95% Cl) 203 206 100.0% 6.18 [1.71, 10.64] "'
Heterogeneity: Tau? = 26.70; Chi? = 37.34, df = 5 (P < 0.00001); I? = 87% - 1 " 5 x 5 1:0
Test for overall effect: £ = 2.7 (P = 0.007) Favours [control] Favours [HEGWO]

Test for subgroup differences: Chi*=13.06, df =2 (P = 0.001), I = 84.7%

Figure 4 Forest plot of HFCWO vs mechanical vibration, conventional, and OPEP, outcome: Sputum expectoration (mL).
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HFCWO Control Mean Difference Mean Difference
D Total Mean SD Total Weight V. Random. 95% CI v, Rgl?ﬁ_m. 95% CI

Li 2017 15.3 2 15 163 2.7 15  30.9% -1.00 [-2.70, 0.70]
Li 2020" 121 3.4 38 16.2 4.3 32 30.5%  -4.10 [-5.94, -2.26]
Liu 2014" 21 13 17 26 10 18 12.0%  -5.00 [-12.72, 2.72] —
Zhang 2019* 10.54 3.14 24 18.87 6.13 20 26.6% -8.33[-11.30, -5.36] o
Total (95% CI) 94 85 100.0%  -4.37 [-7.70, -1.05] o
Heterogeneity: Tau® = B.55; Chi* = 18.98, df = 3 (P = 0.0003); I* = 84% “2’,0 _1’0 5 1’0 2’0
Test for overall effect: Z = 2.58 (P = 0.010) Favours [HFCWO] Favours [control]

Figure § Forest plot of HFCWO versus control group, outcome: Hospital stay (days).

HFCWO Control Mean Difference Mean Difference
—Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% Cl IV, R 2% Cl
2.1.1 HFCWOQO vs OPEP
Tan 2020" 7.3 4.6 33 7.4 6.6 36 23.6% -0.10 [-2.77, 2.57]
Subtotal (95% CI) a3 36 23.6% -0.10 [-2.77, 2.57]

Heterogeneity: Mot applicable
Test for overall effect: Z = 0.07 (P = 0.94)

2.1.2 HFCWO vs Conventional therapy
Chakravorty 2011 42,07 15.38 11 42.01 1596 11 10.8% 0.06 [-13.04, 13.16]

Goktalay 2013° 33 10.53 25 33 11.05 25 19.6% 0.00 [-5.98, 5.98]
OQuyang 2020 47.05 3.62 38 37.21 205 36 24.6% 9.84 [8.51, 11.17] =
Zhang 20197 4735 9.35 24 39.24 6.33 20 21.4% 8.11 [3.45, 12.77] T
Subtotal (95% CI) 98 92 76.4% 5.96 [1.08, 10.84] -

Heterogeneity: Tau? = 16.22; Chi? = 12.05, df = 3 (P = 0.007); 12 = 75%
Test for overall effect: Z = 2.40 (P = 0.02)

Total (95% CI) 131 128 100.0% 4.13 [-1.61, 9.88] P
Heterogeneity: Tau? = 34.51; Chi*? = 50.40, df =4 (P < 0.00001); |17 = 92% _2'0 _,[0 0 1'0 2‘0
Test for overall effect: Z =141 (P = 0.16) Favours [control] Favours [HFCWO]

Test for subgroup differences: Chi2 = 4 57, df =1 (P =0.03), 2=78.1%

Figure & Forest plot of HFCWWO wversus control group, outcome: FEVY| (%).
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4 1.1 HFCWO s OPEP

Tan 2020"" 1.9 1.9 33 4.5 2.1 36 22.4%
Subtotal (95% CI) 33 36 22.4%
Hetaerogeneity: Not applicable

Test for overall effect: Z = 5.40 (P < 0.00001?

412 -HECWO vs Conventional therapy

Goktalay 2013" 683 9.11 25 61 14.06 25 18.2%
Li 202 83.5 6.2 38 79.9 6.5 32 21.5%
Ouyang 2020~ 88.57 6.91 38 78.51 4.85 36 21.7%
Zhang 20197’ 89 .46 9.58 24 78.13 16.98 20 16.2%
Subtotal (95% CI) 125 113 T7.6%

Heterogeneity: Tau®™ = 15.12; Chi"== 13.11, df = 3 (P = 0.004); I = 77%
Test for overall effect: Z = 2.83 (P = 0.005)

Total (95% CI) 158 149 100.0%

Heterogeneity: Tau® = 47.08; Chi® = 92.69, df = 4 (P < 0.00001); I = 96%
Test for overall effect: Z = 1.40 (2 =0.16)
Test for subgroup differences: Chi® = 14.90, df = 1 (P = 0.0001), I = 93.3%

Tan 2020 -0.6 1.8 33 -5.3 2.2 36 20.6%
Subtotal (95% CI) 33 36 20.6%
Heterogeneity: Not applicable

Test for overall effect: Z = 9.74 (B = 0.00001)

4.224drECWO vs Conventional therapy

Goktalay 2013" a6 7.24 25 46 9.26 25 19.4%
Li 2020 50.2 58 38 52.6 5.5 32 20.3%
Ouyang 20207 42.35 5.21 38 55.39 526 36 20.3%
Znang 20197 43.54 7.24 24 5498 874 20 19.3%
Subtotal (95% CI) 125 113 79.4%

Heterogeneity: Tau* = 42 .63, Chi* = 47 .63, df = 3 (P < 0.00001): I" = 94%
Test for overall effect: Z = 1.99 (P = 0.05)

Total (95% CI) 158 149 100.0%
Heterogeneity: Tau® = 84.99; Chi" = 223 .13, df = 4 (P < 0.00001): I" = 98%
Test for overall effect: Z = 1.04, =

Test for subgroup er :Chi* = 11.16, df = 1 (P = 0.0008), I” = 91.0%
C
HFCwWwWO Control
—Studyv or Subgroup Mean SD Total Mean SD Total Waeight IV, Random. 95% CJ|

Duan 2019 97.35 2.45 43 9563 2.25 43 10.1%
Goktalay 2013" 90 4.63 25 90 5.15 2s 1.4%
Huang 2013" 97.49 0.97 30 95.88 1.03 30 38.9%
Li 2017 96 & 15 94.1 0.9 15 10.5%
Xie 2017 o7.8 1.2 40 95.8 1.1 40 39.2%
Total (95% CI) 153 153 100.0%
Heterogeneity: Tau® = 0.00; Chi* = 2.89, df = 4 (P = 0.58); 1" = 0%

?

M.-n Dlﬂ’.r.nc.

-2.60 [-3.54.
-2.60 [-3.54,

-1.66]
-1.66]

z.oo (-4.57. 8571
60 [0.61. 6.59]

10. oe [7-35. 12.77]
1133 [2.96. 19. 70]
6.59 [2.02, 11.16]

4.57 [-1.81, 10.96]

=& EEHEEEL (Total up):

Mean Difference

Al

< b

IV, Random., 95% C1
-
*
—e
e
g
S ———
i
=
20 10 10 Y

20
Favours [control] Favours [HFCWO]

Mean Difference
. 95% C1

0.00 [-4.61. 4.61)
-2.40 [-5.05, 0.25]
-13.04 [-15.43, -10.65]
-11.44 [-16.24, -6 64]
-6.76 [-13.42, -0.10]

-4.38 [-12.60, 3.84]

Mean Difference

L2

1V, Randg
—e
et
——
g
———

——— .

-20 -10 o 10 20
Favours [HFCWO] Favours [control]

Mean Difference
IV, Random. 95% C1

1.72 [0.73, 2.71]
0.00 [-2.71. 2.71]
1.61 [1.10,
1.90 [0.93,
2.00 [1.50,

2.12)
2.87]
2.50]

1.78 [1.47, 2.10]

—
-
—_—
-

*

Test for overall effect: Z = 11.07 (P < 0.000012

-10

Favours [control]

Figure 7 Foresc plor of HFCWO versus control group, outcome: ABGs (A) PaO, (mmHg) (B) PaCO, (mmHg) () SpO, (%6).

o =3
Favours [HFCWO]
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= IRBMEFRE LS (Total up)
AVEBAG SR ?

| FAl HzviE

HFCWO Control Mean Difference Mean Difference
Goktalay 2013’ 304 0.88 25 328 0.89 25 3. 5% {)24[073 025] T
Tan 2020¢ 06 06 33 3 05 36 336%  070[044,096] L
Wang 2021" 153 037 42 265 042 42 339% -1.12[-1.29,-0.95) '
Total (95% ) 100 103 1000%  -0.22[151, 1.07] N
Heterogeneity: Tau? = 1.28; Chi* = 132.60, df = 2 (P < 0,00001); I* = 98% :1 ‘2 0 é "4
Test for overal effect: 2= 0.34 (P = 074) Favours (HFCWO] Favours [control

Figure 8 Forest plot of HFCWO versus control group, outcome: Dyspnea assessment.
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(Heterogeneity) ?

HFCWO Control Mean Differance Mean Difference

J bg 3 i anc 2 andom, 95% CI|
1.1. T AL Day 1
Duan 2019'° 482.09 2.28 43 29.37 9.14 43 17.1% 872 [5.01, 12.43]
Huang 2013' 43.97 9.62 30 34.7 10.56 30 15.5% 9.27 [4.16, 14.38]
Li 2017 9.1 7.7 15 11.7 2.6 15 18.7% S0 [-6.71, 1.51] S
Xie 2017 44.2 2.8 40 34.2 .7 40 15.5% 10 00 [5.73, 14.27] = = —
Subtotal (95% CI) 128 128 65.8% 6.31 [0.31, 12.30] ——ceniii——
Hataroganaity: Tauw® = 32.59; Chi* = 23.78, df = 3 (P = 0.0001); I7 = B7%
Test for overall effect: £ = 2.06 (F = 0.04)
1.1.5 B. Day 5
Tan 2020°° 35.45 8.63 33 34.58 2.83 36 18.4% 0.87 [-3.49, 5.23] =
WWang 2021 48.05 B6.23 42 37.46 7.76 42 17.8% 10.59 [7.58, 13.60] =
Subtotal {(95% CI) 75 78 34.2% 5.86 [-3.66, 15.38] e R e
Heatarogeneity: Tau® = 43 .59, Chi* = 12.894, df = 1 (F = 0.0003}; I = 92%
Test for overall effect: £ = 1.21 (F = 0.23)
Total (95% CI) 203 206 1D0.0% 6.18 [1.71, 10.64] et
Heaterogeneity: Tauw® = 28.70; Chi*= 37.234, df = 5 (F = 0.00001k ¥ = 87% l _2'0 _1'0 o 1'0 \
Test for overall effect: Z = 2.71 (F = 0.007) Favours [control]  Fawvours [HFCWO]
Test for subgroup differences: Chi® = 0,01, df = 1 (P = 0.94), I = 0%

Figure 3 Forest plot of HFCWYY O vs contrel group treatment time, cutcome] Sputum expectoration.
Experimantal Control Mean Difference Mean Differance
“a Tl IV, Random, 95% CI|

1.Z2.1 HFCWO vs Mochanical vibration

Duan Z2079™ 48.09 B.38 43 39.37 @.14 43 17.1% B.72 [5.01, 12.43]
Huang 20137 4397 9.62 30 34.7 10.56 30 15.5% 827 [4.16, 14.38] =
Li 2017 9.1 7.7 1S 11.7 2.6 15 16.7% -2.60 [-6.71, 1.51] [

0.

Xie 2017 44.2 2.8 <40 34.2 2.7 40 16.5% 1 00 [5.73. 14.27]

Subtotal (95% CI1) 1z8 128 65.8% 6.31 [0.31, 12.30] e ——
Heterogeneity: Tau? = 32.59; Chi® = 23.78, df = 3 (P < 0.0001); 1" = 87%
Tes=st for overall effect: Z = 2,06 (P = 0.04)

1.2.2 HFCWO vs Conventional therapy

Wang 2021 48.05 6.23 42 37.46 T.76 42 17.8% 10.59 [7.58,. 13.60] =
Subtotal (95% CI) az az 17.8% 10.59 [7.58, 13.60] —li—
Heterogeneity: Not applicable

Test for overall effect: Z = 6.90 (P <= 0.00001)

1.2.3 HFCWO vs OFEP

Tan 2020 35.45 8B.63 33 34.58 9.83 36 16.4% 0.87 [-3.49, 5.23] =

Subtotal (95% CI) 33 36 16.4% 0.87 [-3.49, 5.23] et —
Heterogeneity: Not applicable

Test for overall effect: Z = 0.39 (P = 0.70)

Total (95% CI) 203 206 DO, 0" 6.18 [1.71. 10.64] e ——
Heterogeneity: Tau* = 26.70; Chi* = 37.34, df = 5 (F = 0.00001); B7 % _1'0 _'5 o ul ‘E'O
Test for overall effect: Z = 2.71 (P = 0.007) Fawvours [control] Fawvours [HFGWO]

Test for subgroup differences: Chi* = 13.06,. df = 2 (P = 0.001). I" = 84.7%

Figure 4 Foresc plor of HFCWWO vs mechanical vibration. conventional. and OPEP. outcome: Sputum expectoration (mL}).
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(Heterogeneity) ?

HFCWO Control Mean Difference Mean Difference
v, m, 95%Cl
Li 2017 15.3 2 15 163 27 15 30.9% -1.00 [-2.70, 0.70) i
Li 2020" 121 34 38 16.2 4.3 32 30.5% -4.10[-5.94, -2.26) -
Liu 2014" 21 13 17 26 10 18 120% -5.00[-12.72, 2.72] ¥
Zhang 2019* 10.54 3.14 24 18.87 6.13 20 26.6% -8.33[-11.30, -5.36) .
Total (95% CI) 94 85 100.0% -4.37[-7.70, -1.05] <~

Heterogeneity: Tau? = 8.55; Chi? = 18.98, df = 3 (P = 0.0003);(I* = 84% \ ) : ;

-20 -10 0 10 20
Test for overall effect: Z = 2.58 (P = 0.010) Favours [HFCWO] Favours [control]

Figure 5 Forest plot of HFCWO versus control group, outcome:|Hospital stay (days)

HFCWO Control Mean Difference Mean thference

2.1.1 HFCWO vs OPEP
Tan 2020 73 48 33 74 6.6 36 236% -0.10 [-2.77, 2.57]

Subtotal (95% CI) 33 36 23.6% -0.10 [-2.77, 2.57]

Heterogeneity: Not applicable

Test for overall effect: Z2 = 0.07 (P = 0.84)

2.1.2 HFCWO vs Conventional therapy

Chakravorty 2011 42.07 15.28 11 42.01 15.96 11 10.8% 0.06 [-13.04, 13.16] = 1=
Goktalay 2013° 33 10.53 25 33 11.08 25 19.6% 0.00 [-5.98, 5.98] N R

Quyang 2020* 47.05 3.62 38 37.21 2.05 36 24 6% 9.84 [8.51, 11.17] -
Zhang 2019* 47.35 9.35 24 39.24 6.33 20 21.4% 8.11 [3.45, 12.77) T
Subtotal (95% CI) o8 92 76.4% 5.96 [1.08, 10.84] -
Heterogeneity: Tau®* = 16,22, Chi* = 12.05, df = 3 (P = 0.007); I? = 75%

Test for overall effect: Z2 = 2.40 (P = 0.02)

Total (25% CI) 131 % 4.13 [-1.61, 9.88] R
Heterogeneity: Tau? = 34.51; Chi® = 50.40, df = 4 (P < 0. oooon| 17 =982% | S0 49 o 15 20
Test for overall effect: Z = 1.41 (P = 0.16) Favours [control] Favours [HECWO]

Test for subgroup differences: Chi* = 4.57, df = 1 (P = 0.03), I =78.1%

Figure 6 Forest plot of HFCWO versus contrel group, outcome: FEV, (%).




HFCWwWO Control
Total M 1

4.1.1 HFCWO vs OFPEP
Tan 1.9 1.9 33 4.5 2.1 36
Subtotal (95% CI) 33 36
Hetarogeneity: Not applicable
Test for overall effect: Z = 5.40 (P < 0.00001)
4.1.2 HFCWO vs Conventional therapy
Goktalay 2013" 63 9.11 25 61 14.06 25
Li 2020 83.5 6.2 38 79.9 6.5 32
Ouyang 2020 88.57 6.91 38 78.51 4.85 36
Zhang 20197 89.46 9.58 24 78.13 16.98 20
Subtotal (95% CI1) 125 113

22.4%
22.4%

18.2%
21.5%
21.7%
16.2%
T7.-6%

Heterogeneity: Tau® = 15.12; Chi® = 13.11. df = 3 (P = 0.004): I = 77%

Test for overall effect: Z = 2.83 (P = 0.005)

Total (95% CI) 158

149

100.0%

Heterogeneity: Tau® = 47.08; Chi® = 92.69, df = 4 (P < 0.00001); I = 96%

Test for overall effect: Z = 1. 40 (P = 0.16)

Test for subgroup differences: Chi* = 14.90, df = 1 (P = 0.0001). I = 93.3%
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4.2.1 HFCWO vs OPEP
Tan 2020 -0.6 1.8 33 -5.3 2.2 36 20.6% 4.70 [3.75. 5.65) -4
Subtotal (95% CI) 33 36 20.6% 4.70 [3.75, 5.65] L J
Heterogeneity: Not applicable
Test for overall effect: Z = 9.74 (P = 0.00001)
4.2.2 HFCWO vs Conventional therapy
Gokialay 201346 7.2 =25 46 9.26 25 19.4% 0.00 [-4.61. 4.61) =
Li 2020 50.2 5.8 38 52.6 5.5 32 20.3% ~2.40 [-5.05, 0.25] S |
Ouyang 20207 42.35 S5.21 38 55.39 S5.26 36 20.3% -13.04 [-15.43, -10.65]) -
Znang 20197 43.54 7.24 24 5498 8.74 20 19.3% -11.44 [-16.24, -6.64]) =
Subtotal (95% CI) 125 113 79.4% -6.76 [-13.42, -0.10] —e—
Heterogeneity: Tau® = 42.53; Chi” = 47 63, df = 3 (P <= 0.00001): I" = 949%
Test for overall effect: Z = 1 .9)
Total (95% CI) 158 149 100.0% -4.38 [-12.60, 3.84) |

Heterogeneity: Tau® = 84.99; Chi" = 223 .13, df = 4 (P < 0.00001): I" = 98%

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Chi* = 11.16, df = 1 (P = 0.0008), I" = 91.0%

C
HFCWwWO Control
COUD N 2
Duan 2019 97.35 2.45 43 9563 2.25 43
Goktalay 2013 90 4.63 25 20 S5.15 25
Huang 2013 97 .49 0.97 30 9s5.88 1.03 30
Li 2017 96 o> 15 a94.1 0.9 15
Xie 2017 97.8 1.2 40 95.8 1.1 40
Total (95% CI1) 153 153
Heterogeneity: Tau® = 0.00; Chi* = 2.89_df = 4 (P = 0.58); 1" = 0%

Test for overall effect: Z = 11.0
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Figure 7 Foresc plor of HFCWO versus control group, outcome: ABGs (A) PaO, (mmHg) (B) PaCO, (mmHg) () SpO., (%6).
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Heterogeneity) ?

HFCWO Control Mean Difference Mean Difference
Goktalay 2013° 3. 04 0.88 25 3. 28 0.89 25 32, 5% <, 24 [ -0.73, 0. 25] —ur
Tan 2020° 06 06 33 13 05 36 336%  0.70[0.44,0.96) b
Wang 2021* 153 037 42 265 042 42 339% -1.12[-1.29,-0.95] *
Total (95% Cl) 100 103 100.0%  -0.22[-1.51,1.07] *

-4 2 0 2 4
Favours [HFCWO] Favours [control]

Heterogeneity: Tau? = 1.28; Chi® = 132.60, df = 2 (P < 0.00001){ I* = 98%
Test for overall effect: Z = 0.34 (P = 0.74)

Figure 8 Forest plot of HFCWO versus control group, outcome: Dyspnea assessment.
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