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Abstract

Study aim: This study aimed to determine how pulmonary rehabilitation following exacerbations of COPD affected
hospitalizations and other significant patient outcomes.

Method: PRISMA criteria were followed in the conduct of this systematic review study. Randomized controlled studies
that compare pulmonary rehabilitation versus conventional community care for acute exacerbations of COPD. We
looked for relevant studies in the electronic databases MEDLINE, Embase, and Cochrane. We looked through databases
to find studies conducted between 2004 and 2024.

Result and conclusion: In this systematic review analysis, four randomized controlled trials were taken into account.
In one trial, participants started either inpatient or outpatient rehabilitation programs; in another, they underwent
inpatient pulmonary rehabilitation starting two to eight days after being admitted to the hospital; and in a third, they
underwent outpatient rehabilitation after receiving inpatient therapy for an exacerbation. Participants in two studies
received very extensive pulmonary rehabilitation, while those in one study had intensive pulmonary rehabilitation.
Readmissions to hospitals were reported in two studies. For these two studies, the median follow-up period was eight
months. The findings of these studies showed that pulmonary rehabilitation reduced hospital readmissions.

Keywords: Impacts; Pulmonary Rehabilitation; Chronic Obstructive Pulmonary Disease; Patient Outcomes; Quality Of
Life.

1. Introduction

Based on previous iterations of this systematic review and the trials it included, the American and European Respiratory
Society have published clinical guidelines and documents that include positive recommendations for pulmonary
rehabilitation following exacerbations of COPD (1). Recent research, however, suggests that post-exacerbation
rehabilitation might not always be successful. Furthermore, there have been worries that pulmonary rehabilitation
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might not be safe just after COPD flare-ups. Therefore, by evaluating the efficacy and safety of pulmonary rehabilitation
following COPD exacerbations, we want to update our earlier systematic review.

Both individuals and healthcare systems in developed and developing nations bear a significant health impact from
COPD exacerbations and hospitalizations (2). According to Aaron et al. (3), the most frequent cause of hospitalization
and mortality for people with COPD is acute exacerbations. Furthermore, compared to the healthy population,
individuals with COPD have reported lower health-related quality of life, which is further hampered by acute and
recurrent exacerbations (4). Patients run the risk of dying young and experiencing ongoing flare-ups that necessitate
hospitalization (3). Re-hospitalization rates are approximately 60% (5), and mortality rates in the year after a
hospitalization are approximately 35% (6).

Because pulmonary rehabilitation incorporates a number of interventions that are known to improve health status and
prognosis, including physical exercise, quitting smoking, self-management education, medication optimization, and
psychological and social support, it may be crucial to peri-exacerbation management (7).

This study sought to determine how pulmonary rehabilitation following exacerbations of COPD affected hospitalizations
and other significant patient outcomes.
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Figure 1 PRISMA consort chart of studies selection

This systematic review study was conducted according to PRISMA guidelines (Fig 1). Randomized controlled trials that
contrast traditional community treatment with pulmonary rehabilitation during acute exacerbations of COPD. We
included published data, and full-text research. Participants with COPD following inpatient or outpatient treatment for
an acute exacerbation were included in the studies that our search focused on. Research participants had to have COPD
in order to be eligible for this review.
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Patients who have received acute care for a COPD exacerbation can participate in any inpatient or outpatient pulmonary
rehabilitation program that includes physical activity, either strength or endurance, or both. Within three weeks of the
start of exacerbation treatment, or soon thereafter, the rehabilitation program must become underway. Because
guideline recommendations do not specify when a program qualifies as rehabilitation based on the quantity or kind of
exercise sessions, we did not apply a criterion for the minimum number of exercise sessions to be included in the review.
Additional elements of rehabilitation programs could include breathing exercises, food guidance, psychological
assistance, and self-management education.

We searched electronic databases (MEDLINE, Embase and Cochrane) for eligible studies. Databases were searched for
studies in the period from 2004 to 2024. In addition to reviewing the reference lists of the primary studies and review
articles that were included, we also contacted subject-matter experts to inquire about further published and
unpublished research.

The titles and abstracts of every citation that was found were evaluated independently by two review authors. After
recording their decisions, review authors compared them to decide whether to reject or order the full-text paper. With
careful consideration of the inclusion/exclusion criteria, we reached a compromise to settle disputes. After reviewing
the whole texts of all possibly eligible publications, three authors decided whether or not to include each study based
on the previously mentioned inclusion and exclusion criteria. Once more, we used consensus to settle disputes while
paying careful attention to the inclusion/exclusion criteria. All studies that did not meet all of the requirements were
eliminated, and their bibliographic information and the reasons for their exclusion were noted.

3. Result and discussion

Four randomized controlled trials (8-11) were considered in this systematic review analysis. Participants began either
inpatient or outpatient rehabilitation programs in one study (8), inpatient pulmonary rehabilitation within two to eight
days of hospital admission in another (9), and outpatient rehabilitation following inpatient treatment for an
exacerbation in a third study (10). In two trials, participants underwent fairly substantial pulmonary rehabilitation
(8,9), whereas in one research, individuals underwent intensive pulmonary rehabilitation (10).

Two studies provided information on readmissions to hospitals (8,10). The median follow-up length for these two
investigations was eight months. According to the results of these research, pulmonary rehabilitation decreased
readmissions to hospitals.

Among patients who had finished PR in the previous 12 months, according the Carr et al. trial. (8) Additionally, Carr et
al. wanted to pinpoint problems that may influence the planning of more extensive multicenter trials of this treatment
strategy. They postulated that QOL may be enhanced by a shortened PR regimen in comparison to standard therapy
(11,12). The repeat-PR program only produced improvements in the CRQ's dyspnea domain after excluding participants
who had a second COPD during the follow-up period.

The causes of limited benefits include; the timing of PR after COPD, the prevalence of moderate rather than severe
COPDs, the completion of a PR program within the previous 12 months, insufficient statistical power, the different
effects of COPD on the intervention and control groups, which resulted in between-group differences after
randomization, or an unsuccessful repeat PR program. Despite these factors, their study, Carr et al. showed that in
subjects who did not develop another COPD within three months, a shortened PR program, started after COPD that was
primarily of moderate severity, produced clinically significant improvements in certain QOL domains and a significant
decrease in dyspnea during daily living activities (8).

Previous research on PR after COPD has shown statistically significant improvements in many QOL dimensions, which
contrasts with the Carr et al. study (11,12). The discrepancy between Carr et al. results of increases that were often too
small to be statistically significant and these previous research may be due to major variations in their sample
populations. First, prior findings on the benefits of PR had shown that the COPD was severe enough to necessitate
hospitalization (13,14). Second, participants who were recruited in the preceding research either had undergone PR
more than 12 months prior to the exacerbation or were oblivious to it (13,14).

The Eaton et al. study (9) assessed the impact of early inpatient-outpatient pulmonary rehabilitation on acute health-
care utilization for patients with COPD who were admitted with an acute exacerbation. They found that early inpatient-
outpatient rehabilitation was safe, feasible, and linked to non-significant trends toward shorter hospital stays, time to
readmission, and COPD-related readmissions.
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When community pulmonary rehabilitation was started within 10 days of discharge after an exacerbation, a randomized
controlled research found that the rehabilitation group's exercise capacity and HRQL improved clinically significantly.
(11) As a secondary outcome measure, acute healthcare use decreased; the rehabilitation group experienced 30% fewer
readmissions and a trend toward fewer inpatient days than the standard care group, although the difference was not
statistically significant. Due to the small number of participants the authors suggested doing bigger randomized
investigations. Additionally, even though therapy started "early,” the study ignored the possibility of further benefits
from rehabilitation starting at the time of admission.

More than twice as many patients were randomized in Eaton et al. trial (9) as in the one conducted by Man et al.28, and
comparable levels of readmission and inpatient day reductions were shown, even though the results, like those of Man
etal. (11) did not approach statistical significance. The fact that the trends were in the same direction may provide some
encouragement. Additionally, after a month, readmissions between groups shifted in favor of the rehabilitation group.
Given the nature and duration of the intervention, such disparity is conceivable from a scientific standpoint. The
divergence was significantly higher for attendees, as were the disparities in other outcome measures, which further
boosts confidence in the validity of the observed differences.

Given their well-established high rates of readmission and acute health care usage, it makes sense to target inpatients
experiencing exacerbations of COPD. According to a previously published cost-utility analysis, pulmonary rehabilitation
was both economical and beneficial to the health service for individuals with clinically stable COPD (15). The majority
of COPD costs are attributed to acute health care consumption, therefore any intervention that might even slightly lower
readmission rates and hospital stays would be highly desirable. The most significant gains may be anticipated during
the critical first few weeks and months after admission. Although the current study's 3-month follow-up was very brief,
it was ethically unacceptable to surpass the typical waiting period for rehabilitation. The benefits would have been
expected to last for a longer time, and a longer follow-up might have shown even more disparity (16,17).

The "seamless transition" from inpatient rehabilitation to the outpatient treatment was a key element of the Eaton et
al. study. As previously mentioned, there is a good reason for this. Physical activity is linked to a lower risk of admission,
and individuals with COPD are noticeably inactive during and one month after an exacerbation (18,19). Improvements
in functional ability and HRQL were shown in a randomized study of a 10-day inpatient rehabilitation program followed
by six months of home training; however, the impact on acute health care utilization was not disclosed (13). Due to a
lack of funding, inpatient stays longer than those necessary to treat the exacerbation itself are prohibitive in the majority
of nations. The benefits of rehabilitation will naturally increase with the addition of an inpatient component, which
highlights the significance of early mobilization and activity maintenance.

According to a study by Seymour et al., pulmonary rehabilitation given soon after an acute exacerbation of COPD is
linked to a lower incidence of re-exacerbations that necessitate hospital admission or attendance during the next three
months. Their earlier research demonstrated that this type of therapy was linked to improved exercise ability and
quality of life (11). Extending these findings, their 2010 study finds that PEPR increases quadriceps muscle strength,
which may, at least partially, account for the observed increase in exercise capacity.

Despite being in line with other research, Seymour et al.'s (10) hospital readmission rate was lower than what they
found in their own earlier study (11). Patients with more severe COPD may have been less inclined to participate,
especially those who were new to pulmonary rehabilitation, even though there was no intention to recruit less severe
patients. Unlike their previous research, the Seymour et al.'s (10) study found no change in emergency department
attendances that did not require admission .

The Saymour et al. study is unable to conclusively state whether the shift in healthcare utilization was caused by
physiological or psychological changes brought about by the PEPR program. It is evident that during the reporting
period, the majority of the patients in the PEPR group interacted with medical personnel on a regular basis. Similar to
their study, a meta-analysis of less heterogeneous randomized controlled trials found a pooled OR for readmission of
0.13 (20). A combination of inpatient, outpatient, and home-based PEPR therapies were included in this meta-analysis;
surprisingly, the latter did not show a decrease in read missions.

4. Conclusion

For individuals with COPD who have had an exacerbation, pulmonary rehabilitation is a safe strategy that enhances
quality of life and exercise capability. However, it is unclear why there are different effects on hospital readmissions and
mortality. Future research should examine if the impact of rehabilitation following COPD exacerbations is influenced by
the scope of the program and how it is organized within particular healthcare systems.
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