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Objective: To evaluate the efficacy and safety of early pulmonary rehabilitation (PR) (ie, <3
days of hospitalization) in patients with acute exacerbation of chronic obstructive pulmonary
disease (AECOPD).

Methods: Embase, Web of Science, PubMed and Cochrane Library were searched from
their inception to 1 April 2021. Randomized controlled trials were included if they observed
the efficacy of early PR in AECOPD patients. Study selection, data extraction, risk of bias
and quality of evidence were assessed by two researchers independently. Assessment of the
risk of bias and eidence quality were evaluated by the Cochrane Collaboration’s tool and
Grading of Recommendations, Assessment, Development and Evaluation system,
respectively.

Results: Fourteen trials (829 participants) were identified. Significant improvement was
found in the 6-minute walk distance (6MWD; mean difference (MD): 69.64; 95% CI: 40.26
to 99.01; Z = 4.65, P < 0.0001, low quality). In the subgroup analysis, the exercise-training
group showed marked improvement (MD: 96.14; 95% CI: 20.24 to 172.04; Z = 2.48,
P = 0.001). The Saint George’s Respiratory Questionnaire (SGRQ) total score was low
(MD: —12.77; 95% CI: —16.03 to —9.50; Z = 7.67, P < 0.0001, moderate quality). Significant
effects were not found for the duration of hospital stay, quadriceps muscle strength or five
times sit to stand test. Only one serious adverse event was reported in experimental group,
which was not associated with early PR.

Conclusion: PR initiated <3 days of hospitalization may increase exercise capacity and
improve quality of life, but the results should be interpreted prudently and dialectically, and
the role of early PR in AECOPD needs further exploration.

Keywords: chronic obstructive pulmonary disease, acute exacerbation, pulmonary

rehabilitation, meta-analysis

Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive respiratory disease.
It carries a high prevalence and is associated with disability and mortality."> COPD
is a major public-health challenge facing society today.>*

An acute exacerbation of chronic obstructive pulmonary disease (AECOPD) is
defined as acute exacerbation of respiratory symptoms which results in additional
therapy.” AECOPD can influence disease progression as well as the prevalence of
hospitalization and readmission to hospital.**® More than 20% of AECOPD
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patients will be hospitalized again with the same diagnosis
within 30 days, which increases the economic burden of
patients significantly.” COPD exacerbations can accelerate
disease progression by contributing to a decline in lung
function of >25%.'° Moreover, the long-term prognosis of
severe COPD necessitating hospitalization is poor, with
5-year mortality of ~50%.'" Therefore, reducing the
impact of acute exacerbation and preventing its recurrence
is an important treatment goal of AECOPD.*'?

Systemic corticosteroids, antibiotics and short-acting
bronchodilators are the cornerstones of management of
COPD exacerbations. These agents can significantly
improve clinical symptoms, accelerate disease recovery,
and improve gas exchange.'*'* Although these drug thera-
pies are efficacious, the search for better interventions is
ongoing. In recent years, non-drug therapy has garnered
increasing attention.

Pulmonary rehabilitation (PR) is a comprehensive
intervention that include, but are not limited to, educa-
tion, exercise training, and behavior change,15 has shown
well-established benefits in patients with stable COPD.
PR is considered first-line nonpharmacologic treatment
for COPD.? Several studies have indicated that PR for
AECOPD patients is safe and efficacious, and can
improve clinical symptoms, exercise tolerance and qual-
ity of life (QoL).'®" It has been postulated that compre-
should be
immediately after acute exacerbation, which can increase

hensive PR  measures implemented
exercise capacity and QoL.'>*? Of relevant studies, ~57%
have been conducted during hospitalization, 42% of
which started within 48 h of hospital admission.*
However, the starting time of PR is in a wide range,
from admission to 2-3 weeks after discharge, which
hampered judgement of the exact time to initiate PR.*
Moreover, whether comprehensive PR'>** during hospi-
still

controversial.®** This controversy may be related to six

talization is safe and clinically effective is
main factors: (i) different PR strategies have different
effects;®* (ii) the time window for starting PR differs;*
(iii) the safety of initiating PR during hospitalization;®
(iv) insufficient support for medical equipment;®> (v)
potential comorbidity instability and the contentious
issue of using energy resources for exercise during early
illness; (vi) different outcomes and outcome measures are
used.>® Given the above considerations, we aimed to
explore the efficacy of early PR for AECOPD patients
<3 days of hospital admission to provide evidence for
clinical practice.

Materials and Methods

This review was conducted in strict accordance with the

Handbook for
37

Cochrane Systematic Reviews of
Interventions and Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)*®
guidelines. The protocol for this review has been regis-
tered in the International Prospective Register of
Systematic Reviews (PROSPERO) and the registry num-

ber is CRD42021242284.

Search Strategy

A literature search was conducted on 29 December 2020
on four databases (PubMed, Embase, Web of Science,
Cochrane Library) and the results were updated on
1 April 2021. To obtain comprehensive results, systematic
search strategies were formulated according to the char-
acteristics of each database. The detailed retrieval strate-
gies and steps are presented in the Supplementary
Materials Appendix 1. Furthermore, the reference lists of
the retrieved articles and relevant systematic reviews were
scanned manually for other potentially eligible studies.

Inclusion Criteria

Articles meeting all of the following criteria were
included: (i) the study population was AECOPD patients
(based on GOLD guidelines or expert consensus); (ii) the
intervention was PR'>>* (began <3 days of hospitaliza-
tion) and at least one of the following interventions was
included: exercise training, inspiratory-muscle training,
neuromuscular electrical stimulation, nutrition support
and self-management; (iii) the comparison was between
PR and control (ie, conventional therapy, standard care,
no treatment and sham exercise); (iv) the primary out-
comes were exercise tolerance (measured by the 6-min-
ute walk distance (6MWD)) and QoL (Saint George’s
Respiratory Questionnaire (SGRQ) total score); (v) the
secondary outcomes were the duration of hospital stay
(DoHS), quadriceps muscle strength (QMS), five times
sit to stand test (S5STS) and adverse events; (vi) the study
design was a randomized controlled trial (RCT).

Exclusion Criteria
The exclusion criteria were: (i) patients had AECOPD
combined with other chronic respiratory diseases (asthma,
pulmonary fibrosis, bronchiectasis); (ii) conference
abstracts, study protocols and grey literature; (iii) duplicate
@iv) was not RCTs

publications; study design
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(observational, cohort, retrospective as well as case control
studies).

Study Selection

Before the article was screened, we first selected 50 articles
for pre-screening, then determined the unified screening cri-
teria, and finally conducted formal screening. Same for data
extraction and assessment of risk of bias. Study selection was
conducted independently by D Zhang, L Wang, W Guo and
SY Lei in two phases to screen which articles were suitable.
First, duplicate and irrelevant studies were discarded after
examining the titles and abstracts. Then, the full-text of

potentially eligible studies was downloaded and reviewed
based on the inclusion and exclusion criteria stated above.
Disagreements were resolved by HL Zhang, who acted as an
arbiter. If there was still a dispute, our team members would
discuss it together and finally reach a consensus.
NoteExpress software was used for the study screening,

and record the reasons why studies were excluded.

Data Extraction

Data extraction was carried out independently by D Zhang
and XL Li from eligible studies using a standardized data-
extraction form. The latter was based on the title, author

™ rd Y
Records identified through Additional records identified
database searching through other sources
(n=3576) (=4
. ,/ . vy
I l I
r \
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Outcomes

SGRQ,
6MWD,
DoHS

DoHS,
6MWD

CG Group

Usual care

Usual care

Program of EG

Aerobic exercise

Zheng’s Supine Rehabilitation

Exercise

Frequency

Twice a day, I5

minutes each

time

Three times

a day, repeat each

action 15 to 20

times each time

Follow

Up

No

No

Duration

of PR

From the
third day of

admission

to discharge

From

the second

day of

admission

to 9 weeks

Age

EG66.8

+9.5
CG69.3

135

EG67.4

7.1

CGé68.3

6.8

Gender

(MIF)

EGY9/4
CG8/5

Patients

N
(EGICG)

26(13/13)

72(36/36)

Design

RCTs

2 arms

RCTs

2 arms

Country

Brazil

China

Table | (Continued).
First Author

Year

Knaut 2020°3

Lu 2020°*

Abbreviations: F, female; M, male; EG, experimental group; CG, control group; RCTs, randomized controlled trials; 6MWD, 6-minute walk distance; SGRQ, the Saint George’s Respiratory Questionnaire; 5 STS, five times sit to stand

test; DoHS, duration of hospital stay.

information, year of publication, country, experimental
design, participant characteristics (age, sex, sample size),
type and duration of intervention, comparators and out-
comes. The outcomes were collected at baseline (<3 days
of hospitalization) and before discharge. JS Li resolved
any disagreements.

Assessment of Risk of Bias

The Risk of Bias tool®” was used for quality assessment.
This tool contains seven items. Before the literature was
assessed, we would conduct a training session, then
D Zhang and XL Li would assess each study indepen-
dently to see if it had a “high”, “unclear” or “low” risk of
bias. If opinions differed, HL Zhang intervened until
a consensus was reached.

Statistical Analyses
Review Manager 5.3 (https://training.cochrane.org/online-

learning/core-software-cochrane-reviews/revman/) was

used for meta-analysis.”> The mean difference (MD) was
employed for continuous outcomes. The odds ratio (OR)
was used for dichotomous outcomes. The 95% confidence
interval (CI) was calculated for each outcome. If hetero-
geneity was absent (P > 0.1, I> < 50%), the fixed-effect
model was used for analyses, otherwise the random-effect
model was chosen. In order to reduce heterogeneity and
address potential confounding, we conducted a subgroup
analysis of 6MWD based on different interventions.
Sensitivity analysis was undertaken to estimate the consis-
tency of the results by removing each study separately.

Evidence Assessment

Grading of Recommendations, Assessment, Development
and Evaluation (GRADE)** was used to assess the quality
of evidence of primary outcomes. Five aspects were
focused upon: “risk of bias”, “inconsistency”, “indirect-
ness”, “imprecision”, and “publication bias”. The quality
of evidence was assessed as “high”, “moderate”, “low” or

“very low”.

Results

Identification of Studies

A total of 3580 articles were identified through manual
searching and electronic searching, of which 1226 were
duplicates. Fifty-one articles were considered potentially
eligible for further assessment after screening of the title
and abstract. After reading the full-text carefully, 37
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articles were excluded for the following reasons: (i) meet-
ing abstracts (n = 3), (ii) not RCTs (n = 2); (iii) study
1); (v)
inclusion of participants >3 days after AECOPD onset (n

protocol (n = 4); (iv) irrelevant outcomes (n =
= 27). A list of excluded literature studies and reasons for
exclusion are provided in the Supplementary Materials
Appendix 2. Finally, 14 studies were included in this
review. The process of study selection is shown as
Figure 1.

Study Characteristics

Fourteen RCTs*'>* from 2004 to 2020 in seven countries
were included in this review, of which 57.14% were pub-
lished in the previous 5 years. The sample size of the
experimental group and control group in the included
studies was 471 and 358, respectively, with the maximum
sample size being 94 and the minimum being 26. The
basic characteristics of included studies are shown in
Table 1.

Risk of Bias

All included studies were RCTs and had similar charac-
teristics of the study cohort at baseline, and only one
study®' blinded the study protocol from patients. Twelve

42-47.49-54 {dentified the method of allocation con-

studies
cealment, and the outcome assessment was blinded in six
studies.*?>43:525% A detailed assessment of risk of bias is

provided in Figure 2A and B.

A

Effects of Interventions
3.3.1 6-minute walk distance (6MWVD)

. . 43,45.46,48,53,54
Six studies™ > 7"

(319 participants) were included
in this part of the meta-analysis. Significant heterogeneity
was found (y° = 44.24, P <0.0001; I* = 89%), so a random-
effects model was employed. There was a remarkable
improvement on 6MWD (MD: 69.64; 95% CI: 40.26 to
99.01; Z =4.65, P <0.0001). In the subgroup analysis, the
improvement was more obvious in the exercise-training
group (MD: 96.14; 95% CI: 20.24 to 172.04; Z = 2.48,
P =0.01) (Figure 3). The quality of evidence for early PR
to improve 6MWD in AECOPD patients was low.

Saint George’s Respiratory Questionnaire (SGRQ)

. 434
Three studies®**>>3

(95 participants) were included in
this part of the meta-analysis. Significant heterogeneity
was not observed (X2 =149, P = 047, I> = 0%) and
a fixed-effects There
a significant treatment effect on the total score of
SGRQ (MD: -12.77; 95% CI: —16.03 to —9.50; Z =
7.67, P < 0.0001) (Figure 4). The quality of evidence
for early PR to reduce the total score of SGRQ in

AECOPD patients was moderate.

model was chosen. was

Duration of Hospital Stay (DoHYS)
Eight studies® #349:50-52-54

numerical data for DoHS and were included in this part

(434 participants) provided

of the meta-analysis. Significant heterogeneity was not
found (y* = 6.95, P = 0.43; I = 0%) and a fixed-effects

Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
0% 25% 50% 75% 100%
! Low risk of bias |:| Unclear risk of bias . High risk of bias
Figure 2 Continue.
International Journal of Chronic Obstructive Pulmonary Disease 2021:16 https: 3531
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B

Borges RC 2014

Greulich T 2014

@ @ | @ |Binding of participants and personnel (performance bias)
@ | ® | @ | Biinding of outcome assessment (detection bias)

He M 2015

~)
~)

Knaut C 2020

-~

Lopez Lopez L 2018

Lopez Lopez L 2019

Lopez Lopez L 2020

‘ ’ ’ . . . . . Allocation concealment (selection bias)

Lu H 2020

Oncii E 2017

Osadnik CR 2014

Tang CY 2012

~)
~)

Torres-Sanchez | 2017

. . . . . . . . . . . . . Random sequence generation (selection bias)

-~

Torres-Sanchez | 2018

~ 00 ® ® >
. . . . . . . . . . . . . . Incomplete outcome data (attrition bias)

. . . . . . . ‘ . ' . . . . Selective reporting (reporting bias)
® DSOS 6" 6066 6 ® otebas

~)
~)

Vermeeren MA 2004

Figure 2 (A) Risk of bias graph. (B) Risk of bias summary.

model was used. Early PR could not reduce the DoHS
(MD: 0.26; 95% CI: —0.08 to 0.61; Z = 1.49, P = 0.14)
(Figure 5).

Quadriceps Muscle Strength (QMS)
Three studies*'*7!
this part of the meta-analysis. Significant heterogeneity
was found (x* = 11.80, P = 0.003; I? = 83%) so a random-

(149 participants) were included in

effects model was chosen. There was no significant treat-
ment effect on QMS (MD: 17.54; 95% CI: —4.46 to 39.55;
Z =1.56, P = 0.12) (Figure 6).

Five Times Sit to Stand Test (5STS)

435032 (193 participants) were included in

Four studies
this part of the meta-analysis. Significant heterogeneity
was not observed (x2 =246, P = 0.48; I = 0%) so
a fixed-effects model was chosen. A positive influence
on reducing 5STS was not documented after PR (MD:
—3.83; 95% CI: -8.78 to 1.12; Z = 1.52, P = 0.13)

(Figure 7).

Quality of Evidence

The GRADE system was used to evaluate the evidence
level of 6MWD and SGRQ. The quality of evidence was
low for 6MWD, because of unclear allocation conceal-
ment, lack of blinding and high heterogeneity. The quality
of evidence was downgraded to moderate for SGRQ
because of lack of blinding or unclear allocation conceal-
ment. The detail of GRADE evaluation is shown in
Table 2.

Adverse Events
Only two of the included studies
events. Eight patients were involved in 15 adverse events

4244 reported adverse

related to PR. Only one patient had a serious adverse
event, and this patient had a history of atrial fibrillation.
Without medical intervention, the chest pain disappeared
and this patient continued to complete the remaining tasks.
Other events were nonserious and tolerable.

Sensitivity Analysis

Each article was removed individually and then sensi-
tivity analysis was conducted to ascertain the stability of
the results. There were no considerable changes among
most of the outcomes. However, a large change was
noted for QMS when one excluded®’
(Table 3).

study was

Discussion

Our systematic review was based on 14 RCTs involving
829 patients with AECOPD. The meta-analysis was
based on 13 RCTs with 791 patients. Compared with
the control group, for AECOPD patients, the early-PR
group had improved exercise endurance and QoL.
Serious adverse events related to early PR were not
observed.

https:
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Experimental

Study or Subgroup Mean SD_Total
1.1.1 All types of interventions

Borges RC 2014 160 61 15
Greulich T 2014 95.55 120.93 20
He M 2015 49 14.82 66
Knaut C 2020 48.1 18.12 30
Lu H 2020 140.5 92.53 36
Oncii E 2017 9.7 36.13 13
Subtotal (95% CI) 180

Control
Mean SD_Total Weight
11 83 14 5.8%
-5.12 115.74 20 3.9%
9.8 204 26 11.9%
30 39.3 30 11.2%
15.2 79.18 36 7.6%
50.5 34.43 13 9.5%
139  50.0%

Heterogeneity: Tau® = 1002.49; Chi? = 44.24, df = 5 (P < 0.00001); I> = 89%

Test for overall effect: Z = 4.65 (P < 0.00001)

1.1.2 Exercise training group

Borges RC 2014 160 61 15
Greulich T 2014 9555 120.93 20
Knaut C 2020 481 1812 30
Lu H 2020 1405 9253 36
Subtotal (95% ClI) 101

11 83 14 5.8%
-5.12 115.74 20  3.9%
30 393 30 11.2%
152 79.18 36 7.6%
100 28.5%

Heterogeneity: Tau® = 5384.21; Chi? = 43.92, df = 3 (P < 0.00001); I* = 93%

Test for overall effect: Z = 2.48 (P = 0.01)

1.1.3 Exercise training combined with inspiratory training group

He M 2015 49 14.82 66 9.8 20.4 26 11.9%
Subtotal (95% ClI) 66 26 11.9%
Heterogeneity: Not applicable

Test for overall effect: Z = 8.92 (P < 0.00001)

1.1.4 Neuromuscular electrical stimulation group

Oncii E 2017 96.7 36.13 13 505 34.43 13 9.5%
Subtotal (95% CI) 13 13 9.5%

Heterogeneity: Not applicable
Test for overall effect: Z = 3.34 (P = 0.0008)

Total (95% ClI) 360

278 100.0%

Heterogeneity: Tau? = 664.51; Chi = 88.48, df = 11 (P < 0.00001); I* = 88%

Test for overall effect: Z = 7.36 (P < 0.00001)

Test for subgroup differences: Chi? = 5.83, df =3 (P = 0.12), I = 48.6%

Figure 3 Experimental group versus control group, 6MWD.

Mean Difference
1V, Random, 95% ClI

Mean Difference

149.00 [95.68, 202.32]
100.67 [27.31, 174.03]
39.20 [30.58, 47.82]
18.10 [2.61, 33.59]
125.30 [85.52, 165.08]
46.20 [19.07, 73.33]
69.64 [40.26, 99.01]

149.00 [95.68, 202.32]
100.67 [27.31, 174.03]

18.10 [2.61, 33.59]
125.30 [85.52, 165.08]
96.14 [20.24, 172.04]

39.20 [30.58, 47.82]
39.20 [30.58, 47.82]

46.20 [19.07, 73.33)
46.20 [19.07, 73.33]

66.45 [48.75, 84.15]

IV. Random, 95% ClI
<&
e
)
<&
2
200 100 0 100 200

Favours [control] Favours [experimental]

Experimental Control Mean Difference Mean Difference

Study or Subgroup _Mean SD Total Mean SD_Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI

Borges RC 2014 -10.7 118 15 24 196 14 7.5% -8.30 [-20.18, 3.58] B

Greulich T 2014 -28.5 457 13 -14.8 4.77 13 82.6% -13.70[-17.29, -10.11] .

Knaut C 2020 -6.43 16.68 20 195 16.78 20  9.9% -8.38 [-18.75, 1.99] I

Total (95% CI) 48 47 100.0% -12.77 [-16.03, -9.50] L 4

Heterogeneity: Chi? = 1.49, df = 2 (P = 0.47); I = 0% f f y f

o -50 -25 0 25 50

Test for overall effect: Z = 7.67 (P < 0.00001) Favoursfexperimental] Favours[control]

Figure 4 Experimental group versus control group, SGRQ.
Experimental Control Mean Difference Mean Difference
r I Mean D Total Mean D Total Weight IV, Fix % Cl 1V, Fixed, 95% CI

Borges RC 2014 8 22 15 96 32 14 3.0% -1.60[-3.61,0.41] I

Greulich T 2014 8.58 3.81 20 8.63 6.16 20 1.2% -0.05[-3.22, 3.12]

Knaut C 2020 5 3.72 13 7 455 13 1.2% -2.00[-5.19, 1.19]

Lopez Lopez L 2018 9.73 3.51 27 9.21 3.18 12 24% 0.52[-1.71,2.75] T

Lopez Lopez L 2020 9.24 1.89 32 965 2.36 16 6.9% -0.41[-1.74,0.92] "

Lu H 2020 93 08 36 89 09 36 78.3% 0.40[0.01,0.79] L3

Osadnik CR 2014 49 7.16 45 43 7.82 45 1.3% 0.60[-2.50, 3.70]

Torres-Sanchez 1 2018 9.76 3.58 60 9.21 3.18 30 5.7% 0.55[-0.90, 2.00] -

Total (95% CI) 248 186 100.0% 0.26 [-0.08, 0.61] P

Heterogeneity: Chi? = 6.95, df = 7 (P = 0.43); I = 0% 4 2 5 2 j‘

Test for overall effect: Z = 1.49 (P = 0.14) Favours [experimental] Favours [control]
Figure 5 Experimental group versus control group, DoHS.
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Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight
Vermeeren MA 2004 3 8 20 2 9 23 41.0%
Torres-Sanchez 1 2017 10.47 33.12 29 -15.17 354 29 33.0%
Lopez Lopez L 2020 42.81 70.33 32 947 2163 16 26.0%
Total (95% Cl) 81 68 100.0%

Heterogeneity: Tau? = 300.84; Chi* = 11.80, df = 2 (P = 0.003); I> = 83%
Test for overall effect: Z = 1.56 (P = 0.12)

Figure 6 Experimental group versus control group, QMS.

Experimental Control

Greulich T 2014 =217 7.24 20 9.99 29.09 20

Lopez LopezL 2018  -11.55 17.41 27 -3.67 2481 12 10.3%
Lopez LopezL 2019 -10.75 17.51 44 -7.79 17.81 22 29.8%
Lopez Lopez L 2020 1 846 32 -01 13.68 16 45.7%
Total (95% Cl) 123 70 100.0%

Heterogeneity: Chi? = 2.46, df = 3 (P = 0.48); I? = 0%
Test for overall effect: Z = 1.52 (P = 0.13)

Figure 7 Experimental group versus control group, 5 STS.

As one of the most used methods to measure the
clinical outcome of COPD, the 6MWD has an important
role in evaluating exercise capacity as well as estimating
the prognosis response of COPD
patients.**>> In our review, the 6MWD in the early PR
group was longer than that in the control group, with an

and treatment

MD of 69.64 m, which exceeded the minimum clinically
important difference of 6 MWD by 54 m.>® However, the
quality of evidence was low, which should be inter-
preted prudently and dialectically. Compared with that
in previous studies, the 6MWD was longer in our study,
which may be related to the different time window for
starting PR. This result suggests that early PR has
potential for improving exercise tolerance.?’ In the sub-
group analysis, improvement in the 6MWD was more
remarkable in the exercise-training group, with an MD
of 96.14 m. This change demonstrates that, as the cor-
nerstone of PR, exercise training can improve exercise
endurance in terms of muscle function. High heteroge-
neity was found in the included studies, which may be
related to the type, intensity and duration of intervention
measures.

QoL measurements have become a vital outcome mea-
sure in COPD management.”’ SGRQ, as one of the indi-
cators for evaluating the QoL of patients, can reflect the
overall status of the patient.’® The higher the SGRQ score,
the worse is the QoL related to health. The total score of
SGRQ in the early-PR group was lower than that of the
control group, with an MD of —12.77 (95% CI, —16.03

Mean Difference
1V. Random. 95% CI Year

Mean Difference
IV, Random. 95% CI

1.00 [-4.08, 6.08] 2004

—

25.64 [8.00, 43.28] 2017
33.34 [6.77, 59.91] 2019

Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight 1V, Fixed, 95% CI

14.2% -12.16 [-25.30, 0.98]

-7.88 [-23.33, 7.57]

—

17.54 [-4.46, 39.55]

-100 -50 0 50 100
Favours [control] Favours [experimental]

Mean Difference
1V, Fixed, 95% CI

2.96 [-12.02, 6.10] —=—
-0.90 [-8.22, 6.42] —a—
-3.83 [8.78, 1.12] S o

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

to —9.50), and the quality of evidence was moderate.
Compared with previous studies, the total score of SGRQ
was lower.!”"'®?7 This result implies that PR initiated <3
days of hospitalization can improve the QoL of AECOPD
patients significantly.

The DoHS not only reflects disease severity directly, it
also indirectly reflects the efficacy of clinical interven-
tions. Eight articles focused on the DoHS as an outcome
measure. The DoHS in the PR group was longer than that
in the control group (MD = 0.26 days) so early PR did not
shorten the DoHS.

Often, patients with COPD have dysfunction and
atrophy of skeletal muscle, which not only severely
affects function of the lower limbs, it also affects
function of the respiratory muscles and aggravates
respiratory symptoms.”® 5STS and QMS are simple,
effective and portable clinical tools that are often
used to assess the function, balance and mobility of
the lower limbs in older patients.® The 5STS and
QMS of the early-PR group were greater compared
with those of the control group, and the MD of all
AECOPD patients included was —3.83 s and 17.54 N,
respectively. However, there was no significant
improvement in 5STS or QMS between the two
groups. When one study*' was excluded, the results
were reversed, which may have been related to differ-
ent interventions. Compared with nutritional support,
lower-limb muscle

exercise training can improve

strength significantly in a short time. Due to the small

https:

3534

Dove!

International Journal of Chronic Obstructive Pulmonary Disease 2021:16


https://www.dovepress.com
https://www.dovepress.com

Dove

Zhang et al

IMPORTANT
CRITICAL

o000
LOW
110
MODERATE

MD 69.64 higher (40.26

higher to 99.01 higher)

MD 12.77 lower (16.03
lower to 9.5 lower)

139
103

80
144

None
None

Not serious
Not serious

Not serious
Not serious

Serious ©
Not serious

Serious ?
Serious ?

Randomized
trials
Randomized
trials

6MWT
SGRQ

Notes: *lack of blinding and concealment of allocation are not clear. *High heterogeneity (1> >50%).

Abbreviations: Cl, Confidence interval; MD, Mean difference.

Table 2 Quality of Evidence

sample size of the included studies, this result needs to
be verified further.

Studies have focused more on the role of PR in
the QoL
AECOPD patients. The prevalence of mortality and

improving and exercise tolerance of
hospital readmission are convincing endpoints to
judge the efficacy of treatment methods. Studies have
shown that PR during hospitalization can reduce the
prevalence of hospital readmission, but cohort studies
have suggested that, for some patients, this approach
may increase the risk of future hospitalization.?
Healthcare facilities should provide early PR and pay
attention to its long-term effect in AECOPD patients,
and whether it can reduce the prevalence of hospital
readmission and mortality.

Our study had three main advantages compared with
previous studies. First, this is the first systematic review
to analyze the efficacy and safety of early PR started <3
days of hospitalization in patients with AECOPD.
Second, articles were from seven countries on four
continents, which reduces any regional bias. Third, we
used a combination of electronic retrieval and manual
retrieval without language restrictions, which reduced
the selection bias.

Our study had four main limitations in. First, evalua-
tion of the quality of each study based on Review
Manager 5.3 is a subjective process. Although the qual-
ity of each study was evaluated by two researchers
independently and checked by a third researcher, some
biases would have remained. Second, the studies we
included involved PR being initiated <3 days of hospital
admission; we did not compare the effects with studies
conducted >3 days after AECOPD. Third, the number of
studies that could undergo meta-analysis for each out-
come indicator was limited, so funnel plots were not
suitable, hence we could not fully assess publication
bias. Fourth, the effect of a single intervention for
early PR was not evaluated.

Conclusions

PR within three days of hospitalization may increase the
exercise capacity and improve the QoL of patients with
AECOPD. Our meta-analysis did not show that early PR
shortened the DoHS or improve the QMS and 5STS of
AECOPD patients. Only one serious adverse event was
reported in the experimental group, which was not associated
with early PR. Our meta-analysis demonstrates that early PR
during hospitalization is safe and efficacious, but the results
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Table 3 Results of Sensitivity Analysis

Outcomes Deletion Result

6MWD Oncii E 2017 ¥2=44.06, P<0.0001;1>=91% MD76.96; 95% Cl [41.13, 112.79]
Knaut C 2020 x2=34.12, P<0.0001;1>=88% MD86.50; 95% Cl [45.38, 127.61]
He M 2015 x2=43.98, P<0.0001;1>=91% MD83.66; 95% Cl [33.47, 133.86]
Greulich T 2014 x2=41.63, P<0.0001;1>=90% MDé66.34; 95% CI [35.68, 97.01]
Borges RC 2014 x2=28.05, P<0.0001;1>=86% MD55.45; 95% CI [29.10, 81.80]
Lu H 2020 ¥2=26.21, P<0.0001;1>=85% MD55.44; 95% CI [28.91, 81.97]

SGRQ Borges RC 2014 x2=0.90, P=0.34;1>=0% MD-13.13; 95% CI [-16.52, —9.74]
Greulich T 2014 x2=0, P=0.99;1>=0% MD-8.35; 95% CI [-16.16, —0.53]
Knaut C 2020 x2=0.73, P=0.39;1>=0% MD-13.25; 95% Cl [-16.69, —9.81]

DoHS Borges RC 2014 x2=3.55, P=0.74;1>=0% MD0.32; 95% Cl [-0.03, 0.68]
Greulich T 2014 12=6.92, P=0.33;*=13% MD0.27; 95% Cl [-0.08, 0.62]
Osadnik CR 2014 ¥2=6.91, P=0.33;1*=13% MDO0.26; 95% Cl [-0.09, 0.61]
Lu H 2020 ¥2=4.86, P=0.56;1*=0% MD-0.22; 95% CI [-0.97, 0.52]
Lopez Lopez L 2018 12=6.90, P=0.33; I’1*=13% MDO0.26; 95% CI [-0.09, 0.61]
Torres-Sanchez | 2018 %2=6.80, P=0.34;1>=12% MDO0.25; 95% CI [-0.11, 0.61]
Lopez Lopez L2020 x2=5.89, P=0.44;1*=0% MD0.31; 95% CI [-0.05,0.68]
Knaut C 2020 x2=5.00, P=0.54;1*=0% MDO0.29; 95% CI [-0.06, 0.64]

QMs Vermeeren MA 2004 12=0.22, P=0.64;1>=0% MD28; 95% CI [13.30,42.69]
Torres-Sanchez | 2018 x2=5.49, P=0.02;1*=82% MD14.43; 95% Cl [-16.80,45.67]
Lopez Lopez L 2019 %2=6.92, P=0.009;1>=86% MDI1.81; 95% CI [-12.15,35.78]

5 STS Greulich T 2014 x2=0.66, P=0.72;1>=0% MD-2.45; 95% CI [-7.79, 2.89]
Lopez Lopez L 2018 x2=2.17, P=0.34;1>=8% MD-3.36; 95% CI [-8.59, 1.86]
Lopez Lopez L 2019 x2=1.33, P=0.52;1>=0% MD-6.30; 95% CI [-13.01, 0.42]
Lopez Lopez L 2020 ¥2=2.41, P=0.30;*=17% MD-4.20; 95% CI [-10.10,1.71]

should be interpreted prudently and dialectically, and the role
of early PR in AECOPD needs further exploration.
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