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Prevalence and clinical impact of frailty 2
in COPD: a systematic review and meta-
analysis
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Abstract

Background Frailty has been increasingly identified as a risk factor of adverse outcomes in chronic obstructive
pulmonary disease (COPD). The prevalence and impact of frailty on health outcomes in people with COPD require
clarification.

Methods PubMed, Embase, The Cochrane Library and Web of Science (January 1, 2002, to July 1, 2022) were
comprehensively searched to identify studies related to frailty and COPD. Comparisons were made between people
who did and did not have frailty for pulmonary function, dyspnea severity, 6-minute walking distance, activities of
daily life, and mortality.

Results Twenty studies (9 cross-sectional, 10 cohort studies,1 clinical trial) from Europe (9), Asia (6), and North and
South America (4), Oceania (1) involving 11, 620 participants were included. The prevalence of frailty was 32.07% (95%
confidence interval (Cl) 26.64-37.49) with a range of 6.43-71.70% based on the frailty tool used. People with frailty
had lower predicted forced expiratory volume in the first second (mean difference —5.06%; 95%CI -6.70 to -3.42%),
shorter 6-minute walking distance (mean difference —90.23 m; 95%Cl -124.70 to -55.76), poorer activities of daily life
(standardized mean difference —0.99; 95%Cl -1.35 to -0.62), higher CAT(COPD Assessment Test) score(mean difference
6.2; 95%Cl 4.43 to 7.96) and mMRC (modified Medical Research Council) grade (mean difference 0.93; 95%Cl 0.85 to
1.02) compared with those who did not (P<0.001 for all). Meta-analysis showed that frailty was associated with an
increased risk of long-term all-cause mortality (HR 1.68; 95% CI 1.37-2.05; /*=0%, P<0.001).

Conclusion Frailty is prevalent in people with COPD and linked with negative clinical outcomes including pulmonary
function, dyspnea severity, exercise capacity, quality of life and mortality.
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Introduction

Frailty is a complex geriatric syndrome characterized by
a decline in physiological capacity across several organ
systems, accompanied by an increased risk of adverse
outcomes including falls, delirium, disability, hospitaliza-
tion, and mortality in older adults [1]. The Fried frailty
phenotype(FFP) [2], clinical frailty scale (CES) [3], the
Hospital Frailty Risk Score (HFRS) [4] and the frailty
index are usually used to evaluate the frailty of older
persons.

Frailty can predict the negative prognosis of several
chronic diseases, such as chronic kidney disease [5],
lower extremity peripheral artery disease [6], atrial fibril-
lation [7] and heart failure [8]. However, the relation-
ship between frailty and chronic obstructive pulmonary
disease (COPD) are needed to further clarify. Frailty is
common in individuals with COPD. Patients with COPD
appear to have an increased risk of presenting frailty.
Marengoni et al. [9] found that the pooled prevalence of
frailty in individuals with COPD was 19% and patients
with COPD had two-fold increased risk of frailty compar-
ing those without COPD. Previous studies indicated that
frailty appears to have a negative impact upon clinical
outcomes related to function and health [10-13]. Frailty
was associated with longer-duration hospitalization,
poorer quality of life and higher risk of readmission in
patients with COPD [10, 14], but the real clinical impact
has not yet been explicitly quantified. Significantly, frailty
status in older adults can be improved by the targeted
interventions [15]. Further understanding of the relation-
ship between the frailty and COPD may guide the com-
prehensive management of patients with COPD. In this
study, therefore, we aim to conduct a systematic review
with meta-analysis to quantify the impacts of frailty upon
health outcomes.

Methods

We performed a systematic review following the
Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines 2020
[16]. The protocol for this review was registered in
PROSPERO(CRD42022369111).

Search strategy and inclusion and exclusion criteria

PubMed, Embase, The Cochrane Library and Web of
Science were searched for studies using the following
free-text and subject heading terms: ‘Pulmonary Dis-
ease, ‘Chronic Obstructive Bronchitis, ‘chronic obstruc-
tive pulmonary disease, ‘COPD; ‘Chronic Obstructive
Airway Disease, ‘Chronic Obstructive Lung Disease,
‘emphysema; ‘bronchitis’ AND ‘frail elderly; ‘frail; ‘frailty’
(Additional Table 1). The most used model to assess
the frailty-the phenotype model was developed by Fried
et al. in 2001 [2]. Recognition of frailty is becoming
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increasingly important in recent years. Therefore, the
search period was from the January 1, 2002, to July 1,
2022.

The inclusion criteria were: (1) articles in English; (2)
the design was a cross-sectional, case-control, prospec-
tive, or retrospective cohort study or clinical trial in
humans; (3) studies must have been conducted on adults
with COPD;(4) patients had a definite diagnosis of frailty,
defined according to any criteria provided it was stated in
the methodology; (5) studies that provided comparative
data between people with COPD who did and did not
have frailty, as follows: (a) pulmonary function measured
by spirometry (e.g. FEV1% predicted); (b) dyspnea sever-
ity including CAT(COPD Assessment Test) and mMRC
(modified Medical Research Council) grade; (c) physi-
cal function, derived from common clinical assessment
including six minutes walking test (6MWT) and activities
of daily living(ADL); (d)hospital readmission, acute exac-
erbation and all-cause mortality.

Articles were excluded if they: (1) did not investigate
the aims of the review; (2) were not original (e.g. edito-
rial, review, congress abstract); (3) if frailty was assessed
only with a single symptom or measure (e.g. only gait
speed or grip strength); and (4) was a duplicate.

Quality assessment

We used the tool from the Newcastle-Ottawa Scale
(NOS) for cohort studies [17] and Agency for Healthcare
Research and Quality (AHRQ) scale for cross-sectional
studies [18]. For cohort studies, scores>7 were consid-
ered a low risk of bias; 5 to 7, a moderate risk; and <5,
a high risk. Each cross-sectional study was scored as fol-
lows: 0-3, low quality; 4-7, medium quality; and 8-11,
high quality. The Cochrane Collaboration’s tool for
assessing risk of bias was used for randomized controlled
trials [19]. Studies with high risk of bias in at least one of
the six areas were assumed to have an overall high risk of
bias. Two authors (L.W. and X.Z.) independently exam-
ined the sources of bias of the included studies and any
disagreement was resolved through discussion. A third
author (X. L.) was consulted when consensus was not
achieved.

Data extraction and study outcomes

Data from the different studies was extracted in a pre-
specified spreadsheet in Microsoft Excel. The extracted
data elements consisted of (1) name of first author, pub-
lication year; (2) design type of study; (3) the sample set-
tings and size; (4) the characteristics of the population,
including gender, age, and smoking status; (5) assess-
ment of frailty; (6) number of frailty and non-frailty; (7)
the data of hospital readmission, acute exacerbation, and
mortality. (8) FEV1% predicted, 6MWT distance, ADL,
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CAT score, mMRC grade, means (and standard devia-
tion) were extracted.

Statistical analysis

Where individual studies reported different measure-
ments of frailty, if able to be determined, the most ‘con-
ventional’ type was used. If the studies provide the
continuous outcome data as median and interquartile
range, we converted the median and interquartile range
to mean and standard deviation [20, 21]. Clinical out-
come data from studies comparing people with COPD
who did and did not have frailty were meta-analyzed via
Stata version 17(Stata Corporation, College Station, TX,
USA). Continuous outcome data evaluated using homog-
enous metrics were summarized as mean differences,
while data arising from heterogenous metrics were sum-
marized as standardized mean differences (SMDs) and
95% confidence intervals (CI). The impact of frailty on
mortality was summarized by pooling the fully adjusted
hazard ratio (HR) with 95% CI using a random effect
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(DerSimonian-Laird) model. Statistical heterogene-
ity was quantified by using the ? statistic (values<25%
considered low, 50-75% moderate, and >75% high). If
moderate or substantial heterogeneity was identified, we
used random effects models to pool outcomes. Other-
wise, a fixed effects model was used. Publication bias was
assessed with the funnel plots and Egger tests. Two-tailed
P values of <0.05 were considered statistically significant.

Results

Description of included studies

A flow diagram detailing the literature search is pro-
vided in Fig. 1. Of the 1301 abstracts identified during the
search, 118 were selected for full-text reading, and 1183
were excluded because they did not relevant to the topic
of the review. After reading the full text, twenty articles
involving 11, 620 participants were included in the final
review. Of these, 10 were observational cohort studies, 9
adopted a cross-sectional design, and one was a random-
ized clinical trial. Characteristics of included studies are

g Records identified through database searching
= (n =1691)
...2_ Pubmed= 327, Embase= 704, Cochrane= 11, Web of
= science=649
()
2 l
Records after duplicates removed
(n=1301)
2 Studies were excluded:
T Casereports, Letter, Meta-
o 3 analysis, Review . Conference
S
A Relevant articles for ful » Ngﬁ !r;etzrl:gd
text review (n= 1183)
(n =118)
-Does not fuffill study aims(n=74)
-Duplicate data or article(n=4)
v from same study population
> . - -Not in English language(n=4)
= Studies included in -Not an original article (n=10)
% Qualitative synthesis " -No clear definition of frailty(n=3)
ﬁ (n =20) -Repeated measuring frailty at
different time points(n=2)
-Data unavailable(n=1)
(n =98)
o] - )
= Stu|q|e§ md”dﬁd n Atticles were excluded because
% qualitative synt'eSIs of low quality scores(NOS<5)
2 (meta-analysis) (n =0)
= (n =20)

Fig. 1 Flow diagram of the study selection process
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presented in Table 1. These studies were conducted dur-
ing a diverse range of populations, including nine studies
from Europe, six from Asia, four from North and South
America and one from Oceania.

Quality of included studies

The details of the quality assessment are shown in Addi-
tional Tables 2, 3 and 4. The quality assessment showed
that of the 20 studies included, one article [22] was of low
quality and 6 articles [23-28] were medium quality; the
remaining articles were all rated as high quality.

Methods used to assess frailty

For frailty evaluation, 10 studies [10, 11, 13, 23-25, 29—
32](50%) used the criteria of FFP; frailty was also mea-
sured by using other measurements, such as the Timed
“Up and Go”(TUG) test [22](1, 5%) the comprehensive
geriatric assessment (CGA) [26](1, 5%), frailty index
[26, 30, 33](3, 15%), Frailty Staging System [34](1,5%),
the Kihon Checklist [27, 28](2,10%), FRAIL Scale [35]
(1,5%), the Reported Edmonton Frailty Scale(REFS) [14]
(1,5%) and HERS [12](1,5%). One study used six criteria
including weight loss, physical activity, mobility, hearing,
strength for physical frailty, and anxiety/depression to
assess frailty [36].

Frailty prevalence

The prevalence of frailty ranged from 6.43 to 71.70%
based on the frailty tool used. Overall frailty prevalence
was 32.07% (95% CI 26.64-37.49; Fig. 2). The high sta-
tistical heterogeneity in this analysis (?=98.12%) meant
that individual study weighting was uniform (range
3.91-5.45%). Visual examination of asymmetrical fun-
nel plots suggested publication bias (Additional Fig. 1),
and Egger’s test indicated strong evidence of publica-
tion bias detected in the meta-analysis of prevalence of
frailty(Z=5.57,P<0.01). Trim-and-fill analysis was per-
formed to show the effect of the publication bias. The
pooled estimate value was 26.60% (95% CI, 20.37-34.74;
P<0.001; random-effects model), which did not alter the
significance of the results. The funnel plot after trimming
is provided in Additional Fig. 7.

Impact of frailty on clinical outcomes

Data from 15 studies [10, 11, 13, 14, 22-27, 29, 32, 33, 35,
36] involving 4,122 participants meta-analyzed showed
that those with frailty presented poorer FEV1% predicted
than those without frailty [mean difference —5.06%
(95%CI -6.70 to -3.42%); I*=36.94%, Fig. 3A].

Data from 10 studies [11, 22-24, 26, 27, 29, 32, 33, 35]
involving 2,392 participants were available for meta-
analysis of CAT score, showing that those with frailty
presented higher CAT score than those without frailty
[mean difference 6.20(95%CI 4.43 to 7.96); I>=84.95%,
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Fig. 3B]. Similarly, the meta-analysis of mMRC grade
from nine studies [11, 13, 23-26, 29, 33, 35] showed that
having frailty was associated with higher mMRC grade
[mean difference 0.93(95%CI 0.85 to 1.02; >=0.00%,
Fig. 3C].

Seven studies evaluated the association between frailty
status and 6-minute waking test [13, 22—26, 33]. Frailty
was associated with shorter 6MWD [mean difference
—90.23 m (95%CI -124.70 to -55.76); I?=83.92%, Fig. 4A].
Four studies involving 2,430 participants reported data
on activities of daily living via the Katz Activities of Daily
Living [11, 33], Lawton scale [11, 24, 33], Barthel index
[12]. Having frailty was associated with poorer ADL
[SMD —0.99 (95%CI -1.35 to -0.62); I’=86.74%, Fig. 4B].

The overall pooled analysis of the 7 studies [10, 11, 13,
30, 31, 33, 34]demonstrated a 1.68-fold increase in the
risk of long-term all-cause mortality for frail patients
(95% CI 1.37-2.05; P<0.0001) compared with non-frail
patients (Fig. 5). No significant heterogeneity among the
7 studies was observed (P=0.60, I>=0.00%). The results
of the funnel plot suggested little publication bias for the
above analyses of frailty upon clinical outcomes (Addi-
tional Figs. 2—-6).

A summary of findings related to the rehospitalization
and acute exacerbation is presented in Table 2; Quanti-
tative meta-analysis was not possible due to lack of suf-
ficient data. Compared with non-frail individuals, those
with frailty tend to have heightened risk of rehospitaliza-
tion [10, 11, 30]. Only two studies examined acute exac-
erbation risks for frailty COPD patients. Of them, Halon
et al. [30] found that frailty increased the risk of hospi-
talized exacerbation and community exacerbation adjust-
ing for FEV1. On the contrary, the other study showed
that the frailty measured by FFP was not associated with
COPD exacerbations [13].

Discussion

This meta-analysis evaluated the impact of frailty on
health outcomes related to pulmonary function, symp-
tom burden, physical function, and risk of mortality in
patients with COPD. The quality of included most studies
was grouped in terms of moderate to low risk of bias. The
main finding of our meta-analysis is that frailty is asso-
ciated with reduced FEV1% predicted, higher CAT score
and mMRC grade, shorter six minutes walking distance
(6MWD) and poorer ADL; patients with COPD and
frailty had a higher risk of long-term all-cause mortal-
ity. Therefore, frailty is a prospective predictor in the risk
classification of COPD.

In this review, the proportion of patients with COPD
and frailty ranged from 6.43 to 71.70%. However, frailty
prevalence in most studies ranged from 20 to 50%.
Frailty has been estimated as occurring in up to 19% of
people with stable COPD [9] in previous study and more
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Ushida 2022 14.05[ 12.88, 15.21] 5.45
Overall @ 32.07 [ 26.64, 37.49]
Heterogeneity: T° = 140.18, I* = 98.12%, H’ = 53.16
Testof 6 =0:z=11.59, p = 0.00

20 40 60 80
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Fig. 2 Prevalence of frailty in chronic obstructive pulmonary disease. Cl, confidence interval; ES, effect size (prevalence%)

than 50% of patients with acute exacerbations of COPD
(AECOPD) [14]. The difference in the prevalence of
frailty may be due to the heterogeneity of frailty assess-
ment tools and the severity of COPD.

The pathophysiological mechanism of frailty is mul-
tidimensional including higher chronic inflammation,
immune activation, dysregulation of the musculoskel-
etal and endocrine systems and higher level of oxidative
stress [37]. A growing evidence supports the contribu-
tion of chronic inflammation and immune system dys-
function to frailty [38, 39]. Inflammation may accelerate
the catabolism of skeletal muscle and adipose tissue,
inducing the muscle weakness and weight loss that are
symbols of frailty [40]. Patients with COPD also show
signs of chronic inflammation; higher levels of systemic
proinflammation biomarkers are associated with poorer
outcomes [41]. Frailty patients often have decline in the
ability to cough and weak cough diminishes the ability of
airway clearance. In COPD patients, weak cough is asso-
ciated with increased two-year mortality after a sched-
uled extubation [42].

Although there is no consensus on which frailty mea-
sures are most suitable for patients with COPD at pres-
ent. FFP is still a widely accepted reference model [43].
This was further confirmed in 50% of the included stud-
ies where the FFP was used as the measurement [10,

11, 13, 23-25, 29-32]. However, the participants in the
above studies focused on the community-based popula-
tion and stable outpatients with COPD. For patients with
advanced and critical lung disease, FFP has proven lim-
ited utility [44]. HFRS [12] and REFS [14] were used to
predict the outcome of patients with AECOPD in pre-
vious studies. Frailty measured by REFS can predict the
risk of early hospital readmission in patients hospitalized
for AECOPD [14]. HERS was associated with prolonged
hospitalization, but had poor predictive performance of
mortality after adjusting for covariates [12]. It is reason-
able to consider using various tools for different health
status of COPD to evaluate the effect of frailty on out-
comes in clinical practice.

Frailty is an increasingly recognized and potential
therapeutic risk factor in acute exacerbations of chronic
airway diseases [45]. If physical frailty is present, com-
prehensive and multicomponent interventions except for
respiratory drug therapy seem necessary. Rehabilitation
serves as an important component of the management
of COPD. Pulmonary rehabilitation (PR) can significantly
improve a range of clinical outcomes in frail patients with
COPD, including symptom burden (mMRC grade and
CAT score), exercise performance, physical activity level
and health status in the short term [29]. For frail COPD
patients with chronic respiratory failure, these benefits
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A Effect of frailty on pulmonary function(FEV1% predicted value)

Frailty Non-frailty Mean Difference Weight
Study Total Mean SD Total Mean SD with 95% CI (%)
Maddocks 2016 209 463 201 607 501 212 - -3.80[ -7.09, -0.51] 11.26
Bernabeu-Mora 2017 57 504 161 46 545 138 — -4.10([ -9.97, 1.77] 566
Kusunose 2017 17 609 206 62 716 199 —=—- -10.70 [ -21.46, 0.06] 2.09
Gale 2018 143 53 18 377 60 19 - -7.00[-10.61, -3.39] 10.32
Medina-Mirapeix 2018 12 43 138 125 509 166 —®&— -7.90(-17.61, 1.81] 251
Kennedy 2019 57 235 8 829 267 104 E 3 -3.20[ -5.95, -0.45] 13.02
Dias 2020 77 463 209 76 536 171 —a— -7.30[-13.36, -1.24] 5.41
Yee 2020 64 369 145 216 474 153 —— -10.50 [ -14.72, -6.28] 8.72
Gephine 2021 19 30 9 25 36 16 —— -6.00[-14.03, 2.03] 3.48
Finamore 2021 38 60 15 15 52 15 —— 8.00[ -0.96, 16.96] 2.88
Park 2021 148 7669 16.92 269 80.14 13.14 - 345 -6.38, -0.52] 12.43
Luo 2021 154 704 198 155 758 177 —— -540[ -9.59, -1.21] 8.79
Naval 2021 31 428 105 96 462 124 —- -340([ -8.25, 145] 7.36
Kagiali 2022 20 53.16 2129 28 55.92 26.36 = -2.76 [ -16.76, 11.24] 1.29
Scarlata 2021 7 68 226 79 755 185 —— -7.50[-14.08, -0.92] 4.77
Overall <& 506 -6.70, -3.42)
Heterogeneity: 1° = 3.41, I* = 36.94%, H* = 1.59
Testof 6 =0: z=-6.04, p = 0.00
-20 -10 0 10 20
Frailty Non-frailty
B Effect of frailty on CAT score
Frailty Non-frailty Mean Difference ~ Weight
Study Total Mean SD Total Mean SD with 95% Cl (%)
Finamore 2021 38 158 6.1 15 159 4.2 —*— -0.10[-3.47, 3.27] 8.89
Kagiali 2022 20 2225 8.04 28 1521 7.81 ———— 7.04[ 250, 11.58] 7.04
Luo 2021 154 109 6.7 155 54 52 -l 5.50([ 4.16, 6.84] 12.23
Gale 2018 143 28 6 377 18 74 M- 10.00[ 864, 11.36] 12.20
Kusunose 2017 17 1562 91 62 64 5.1 —l— 8.80[ 5.50, 12.10] 9.01
Maddocks 2016 209 25 79 607 193 79 E 570 4.46, 6.94] 1235
Medina-Mirapeix 2018 12 184 93 125 138 T —— 460([ 0.33, 8.87] 743
Naval 2021 31 234 65 96 16.2 8 —— 7.20[ 4.10, 10.30] 9.35
Dias 2020 77 198 94 76 109 85 —l— 8.90[ 6.06, 11.74] 9.81
Scarlata 2021 71 148 47 79 111 59 —- 3.70[ 1.98, 5.42] 11.69
Overall R 6.20[ 4.43, 7.96)
Heterogeneity: T° = 6.17, I = 84.95%, H* = 6.64
Testof 6 =0:z=6.88, p=0.00
t 0 : 10
Non-frailty Frailty
C Effect of frailty on mMRC score
Frailty Non-frailty Mean Difference  Weight
Study Total Mean SD Total Mean SD with 95% CI (%)
Maddocks 2016 209 4 9 607 3.1 1 | 0.90[ 0.75, 1.05] 29.45
Gale 2018 143 3 15 377 2 15 —— 1.00[ 0.71, 1.29] 8.30
Dias 2020 77 33 15 76 22 .9 —a— 1.10[ 0.71, 1.49] 4.49
Yee 2020 64 26 1 216 1.8 11 —— 0.80[ 0.50, 1.10] 7.65
Luo 2021 154 24 T 155 14 T O 1.00[ 0.84, 1.16] 28.41
Naval 2021 31 29 7 96 1.9 T — 1.00[ 0.72, 1.28] 8.62
Gephine 2021 19 34 9 25 3 9 S 0.40[-0.14, 0.94] 240
Kagiali 2022 20 265 138 28 164 128 ——— 1.01[ 0.25, 1.77] 1.20
Scarlata 2021 71 155 101 79 67 .66 — 0.88[ 0.61, 1.15] 9.46
Overall 4 0.93[ 0.85, 1.02]
Heterogeneity: 1° = 0.00, I* = 0.00%, H* = 1.00
Test of 6 = 0: z=22.00, p = 0.00
T T )

-1 0 1
Non-frailty Frailty
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Fig. 3 Impact of frailty on pulmonary function and dyspnea severity in individuals with COPD. COPD, chronic obstructive pulmonary disease; CAT, COPD
Assessment Test; mMRC, modified Medical Research Council
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A Effect of frailty on 6MWD

Frailty Non-frailty Mean Difference Weight
Study Total Mean SD Total Mean SD with 95% CI (%)
Gale 2018 143 244 113 377 366 113 . = -122.00 [ -143.75, -100.25] 16.95
Yee 2020 64 257.3 1149 216 355.6 102.9 - -98.30 [ -127.79, -68.81] 16.04
Finamore 2021 38 3914 518 15 388.2 77 —— 3.20[ -32.53, 38.93] 15.21
Naval 2021 31 2615 1422 96 364.3 105.3 —— -102.80 [ -149.46, -56.14] 13.64
Gephine 2021 19 197 175 25 288 116 —— -91.00 [ -177.06, -4.94] 8.52
Kagiali 2022 20 376.8 97.31 28 50466 5499 —— -127.86 [ -171.13, -84.59] 14.13
Scarlata 2021 71 320 126 79 413 81 —— -93.00 [ -126.57, -59.43] 15.51
Overall -~ -90.23 [ -124.70, -55.76)
Heterogeneity: 1° = 1701.72, I = 83.92%, H* = 6.22
Testof 6=0:2=-5.13, p=0.00

200  -100 0 100
Frailty  Non-frailty

B Effect of frailty on ADL assessment

Frailty Non-frailty Std. mean difference  Weight
Study Total Mean SD Total Mean SD with 95% ClI (%)
Luo 2021 154 34 22 155 56 71— -1.35[-1.60, -1.10] 26.32
Naval 2021 31 53 22 9 71 13 —— -1.15[-1.58, -0.72] 21.11
Scarlata 2021 71 558 .55 79 592 .27 —F— -0.80[-1.13, -0.47] 23.92
Ushida 2022 217 31 33.7 1,627 56 36.8 = B -0.69[-0.83, -0.54] 28.65
Overall e -0.99 [ -1.35, -0.62]
Heterogeneity: 1° = 0.11, I* = 86.74%, H* = 7.54
Testof 8=0:z=-5.34, p=0.00

45 1 -5 0 5
Frailty Non-frailty

Fig.4 Impact of frailty on 6MWD and ADL in individuals with COPD. COPD, chronic obstructive pulmonary disease;6MWD, six minutes walking distance;

ADL, activities of daily living

HR Weight

Study with95% Cl (%)
Kennedy 2019 - 1.40[0.97, 2.01] 30.95
Luo 2021 & 254[1.01, 6.37] 4.79
Galizia 2011 —u— 1.80[1.28, 2.53] 34.90
Yee 2020 - 0.89[0.33, 2.41] 4.08
Hanlon 2022 —— 1.80[1.10, 2.95] 16.65
Lahousse 2016 2.43[0.99, 5.97] 5.01
Scarlata 2021 L 2.10[0.73, 6.04] 3.62
Overall > 1.68[1.37, 2.05]
Heterogeneity: I* = 0.00%, H* = 1.00
Testof 6 =0:z=5.05, p=0.00

12 1 2 4

Fig. 5 Impact of frailty on mortality in individuals with COPD. COPD, chronic obstructive pulmonary disease
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Table 2 Clinical impact of the frailty in rehospitalization and
acute exacerbation

Frailty Compared with
measurement individuals with COPD
without frailty
frailty
Rehospitalization FFP Higher risk [10, 11, 301/
N.d [13]
HFRS N.d [12]
Acute exacerbation FFP Higher risk [30] /N.d [13]

COPD Chronic obstructive pulmonary disease, FFP Fried frailty phenotype,
HFRS Hospital Frailty Risk Score, N.d not significant difference

were maintained more than 6 months after the end of PR
[46]. Physical frailty was not a barrier for benefiting from
the intervention. Indeed, physical frailty can be reversed
from PR intervention at least partially. After rehabilita-
tion, more than half of previously frail patients improved
their frailty status [46]. Future research studies are
needed to determine the most effective PR program and
the effect in frail patients with COPD in the long term.

The results of our meta-analysis highlight that frailty
evaluation may improve risk stratification in patients
with COPD. Comprehensive geriatric assessment is
proven beneficial to the management of frail patients,
which increases possibility of being alive and returning
homes after an emergency admission to hospital [47].
Frailty is common in patients with COPD and associated
with poorer clinical outcomes. Clinicians should stratify
patients according to their frailty status and take timely
interventions, which may reverse the frailty status and
improve the prognosis of patients with COPD especially
in the older adults. Notably, clinicians should be aware of
the importance of PR for frail patients with COPD.

There are several limitations that should be noted.
First, although this review had included studies to inves-
tigate the prevalence of frailty in COPD, the funnel plot
suggested the publication bias. After correction of the
publication bias by the trim-and-fill method, the pooled
estimate value (26.60%) was slightly lower than the
original 32.07%, whereas the difference remained statis-
tically significant. Secondly, different studies used differ-
ent measures of frailty. The inadequate and inconsistent
definition of frail status may affect the predictive value of
frailty. Thirdly, the follow-up time ranged from 90 days
to 12 years, with most of studies focused on the long-
term mortality. Therefore, no further analysis was made
to investigate the impact of frailty on short-term mortal-
ity. Future studies are warranted to investigate the corre-
lation between frailty and AECOPD. Finally, this review
was unable to elucidate the direct relationship between
frailty and readmission and acute exacerbation due to a
lack of data.

Page 10 of 12

Conclusion

Frailty is prevalent in people with COPD and negatively
impacts clinical outcomes. Assessment of the frailty sta-
tus of patients with COPD can potentially guide clini-
cal management of this population. Patients living with
COPD and frailty may benefit from some interventions
such as pulmonary rehabilitation.

Abbreviations
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