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Objective

The importance of pulmonary rehabilitation (PR) in chronic obstructive pulmonary
disease (COPD) patients has already been demonstrated. It is known that COPD affects
the weakness of inspiratory muscle and patients with muscle weakness are suggested to
proceed with PR including inspiratory muscle training. The purpose of this study was to
evaluate the change in respiratory muscle strength of COPD patients who underwent PR
for more than 2 months, and to investigate factors to affect the effectiveness of
rehabilitation.

Method

A retrospective review was conducted on COPD patients from January 2015 to May 2019.
Patients who had 2 month hospital based PR or home based PR with initial education
session in a tertiary university hospital were included. They were referred to outpatient
department of rehabilitation medicine after hospital discharge, or were continuously
followed up through outpatient clinic. PR program consisted of aerobic exercise,
resistance exercise, breathing retraining, and secretion management. Inspiratory muscle
training was performed if necessary. The evaluation values include modified medical
research council dyspnea scale (mMMRC), CAT score, pulmonary function test results,
maximal inspiratory pressure (MIP), and maximal expiratory pressure (MEP) recorded
before and after the PR.

Results

The results of the evaluation values of all patients were described in table 1. The mMRC,
CAT score, MEP, and MEP% showed a significant improvement after 2 month PR. The
results of patients who started PR within one month after acute exacerbation (AE) and
who had stable outpatient clinic follow-up is described in table 2. While MIP, MIP%, MEP,
MEP%, FEV1, FEV1%, and FEV1/FVC were found to be increased significantly in AE group,
the mMRC, MEP, and MEP% showed improvement in stable group. When comparing the
changes in evaluation values after the PR between the two groups, the improvement in



FEV1, FEV1% and PCF were greater in the AE group than in the stable group. Table 3
shows the results of groups that consistently performed PR in hospital and groups that
performed home exercise with initial education session. In hospital PR group, significant
improvement was observed in mMRC, CAT score, MIP, MIP%, MEP, and MEP%, whereas
only FEV1% is increased significantly in home-based exercise group. When comparing the
changes in evaluation values between the two groups, the change in MIP and MIP% were
greater in the hospital PR group than in the home-based exercise group.

Conclusion

There was improvement in the assessment about clinical symptom (mMRC, CAT score)
after PR, but without respiratory muscle specific training, no significant change were seen
in MIP. Meanwhile, PR under the guidance and supervision of therapists at hospital has
had a significant impact on the improvement of respiratory muscle strength. We also
found that PR after AE of COPD influenced the improvement of respiratory muscle
strength as well as other values.

Table 1. Parameters of pre- and post-pulmonary rehabilitation of COPD patients

Evaluation value Pre Post A p

mMRC  (a=34) 266 @& 1.14) 232 & 120) 20.34 0.02%
CAT (n=43) 16.65 (= 7.20) 14.63 (= 6.85) 12,02 0.02%
MIP (n=46) 6743 (£ 30.05) 7050 (= 2727) 3.07 0.33
MIP% (n=46) 9518 (= 3841) 10023 (+ 3537) 5.05 0.27
MEP (n=46) 9522 (+ 3506) 10628 (+ 36.75) 11.06 e
MEP% (n=46) 8402 (+ 3163) 939 (= 32.00) 9.88 i
PCF (n=46) 31285 (£ 160.58) 28455 (+ 118.56) 12830 0.38
FEV1 (n=43) 1.09 (+ 0.40) 113 (= 0.44) 0.04 0.33
FEV1% (n=43) 4514 (£ 17.13) 4749 (& 19.25) 235 0.12
FEVI/FVC (n=43) 5158 (+ 1453) 526 (= 14.24) 1.02 0.12

A means (post — pre) values.

*means statistical significance.



Table 2. Comparison of parameters of pre- and post-pulmonary rehabilitation between acute exacerbation
of COPD and stable COPD

Acute exacerbation Stable
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A means (post — pre)} values.
p’: for comparison between two groups

*means statistical significance.

Table 3. Comparison of parameters of pre- and post-pulmonary rehabilitation between Hospital-based
pulmonary rehabilitation group and Home-based exercise group

Hospital PR Home-based exercise
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A means (post — pre) values.

p: for comparison between two groups

*means statistical significance.



