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Abstract

Frailty is considered a high risk for falls, disability, hospitalization, and mortality in geriatric and certain chronic-disease populations. So, this study
was planned to determine the prevalence of frailty phenotype in Chronic obstructive pulmonary disease (COPD) patients. Methods. 70 stable COPD
patients were included in this study. Age, comorbidities (The FRAIL (Fatigue, Resistance, Ambulation, Illness, and Loss of weight) scale, BODE
index, and modified Medical Research Council dyspnea score (nMRC) were recorded. In addition, each patient performed the Six-minute walk test
(6-MWT) and underwent a pulmonary function test. Results. Frailty was detected in 37.3% of studied patients. However, 43.1% were classified as
pre-frail. The presence of frailty was not significantly associated with the age of studied patients (p = 0.7). Comorbidities were significantly associated
with frailty (p = 0.009). Also, the BODE index was significantly higher among patients with frailty (p < 0.001). Frailty was significantly associated
with forced expiratory volume in 1 second, residual lung volume/Total Lung Capacity, and GOLD (Global Initiative for Chronic Obstructive Lung
Disease) classification of COPD (p = 0.001; p = 0.003; p = 0.003 respectively). Frailty was significantly associated with 6-MWD and Borg scale
difference (Lowest 6-MWD, highest Borg scale difference were detected in frail patients (p = 0.008; p = 0.001). Conclusion. Frailty is frequent among
COPD patients. The presence of frailty is related to disease severity and functional impairment. Evaluation of frailty should be considered as a part
of COPD assessment in clinical practice.
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Pesome

B repuaTpuiecKoit Moy siiuy MallueHTOB ¢ HEKOTOPBIMU XPOHUYECKUMU 3a00JIEBAHUSIMU TTPU CTAPUECKOI aCTEHUN OTMEYAEeTCsT BBICOKUI PUCK
MaJeHUi, MHBAIMAN3ALMY, TOCIUTATM3aluU U cMepTu. Llenbio rcciaenoBaHusl sSIBUIach OLIEHKA PaclpoOCTPaHEHHOCTH ()eHOTUIA CTapyuecKoin
ACTEHUU Y TIAIIMEHTOB C XPOHMUYECKOU OOCTPYKTHBHOI OonesHbio jerkux (XOBJI). Meromsl. B mccrnenoBaHue ObLTM BKIIOUEHBI MAIMEHTHI
(n = 70) co crabuibHoit XOBJI, y KOTOPbIX PErUCTPUPOBATUCH BO3PACT, MH(MOPMALIMs O COMYTCTBYIOIIMX 3a00JIeBaHUIX, OLIEHKA MO LIKaJlaM
FRAIL (Fatigue, Resistance, Ambulation, Illness, and Loss of weight (ycTanocTb, yCTOMYMBOCTD, X01b0a, 60JIe3Hb 1 TTOTEPs1 Macchl TeJa)) ¥ mMRC
(The Modified Medical Research Council Dyspnea Scale — momuduipoBaHHas 1kana ofbliku CoBeTa MEIUIIMHCKIX MCCIIEIOBAaHU), a TAKXKe
nnzaekc BODE. Kpome Toro, y Kaxmaoro naieHTa npoBoAnIcs: 6-MUHYTHBII miaroBbii (6-MLT) u oueHuBanacek byHKLuMs Terkux. PesyabraTel.
V 37,3 % oGcnenoBaHHBIX BBISIBJIEHA CTap4YecKasi acTeHus1, coctosiHue eie 43,1 % kmaccubuImpoBaHO KakK OJIM3KOe K CTAPYECKON ACTCHUM.
3HaYMMOI1 CBSI3M CTapUYECKOIl aCTEHUHU C BO3PACTOM Y 00C/IeI0BaHHBIX NMALIMEHTOB He 0OHapyx)eHo (p = 0,7). CBsi3b MEXIy CTapYeCcKOi acTeHuel
Y COMYTCTBYIOLIMMU 3200JI€BaHUSIMM SIBJIsUIACh 3HaYUMOM (p = 0,009). Y manmeHToB co cTapyecKoii acTeHUei OTMEYeH 10CTOBEPHO 00Jiee BBICO-
kuit unnekc BODE (p < 0,001). IToka3aHo Takxke, 4YTO cTapyeckasi acTeHMs Oblla 3HAYMMO CBsI3aHa C MokKaszaressiMu oobemMa (hopcupoBaHHOTO
BbIIOXa 3a 1-10 CEKyHIY, OCTaTOYHOro oObema Jierkux / obieir emkocTu Jierkux u craaueit XOBJI cornacHo knaccudukauu GOLD (Global
Initiative for Chronic Obstructive Lung Disease — I'mobanbpHast mHUIIMAaTHUBA 110 quarHoctuke u teueHuto XOBJI) (p = 0,001; p = 0,003; p = 0,003
COOTBETCTBEHHO). Takxke BBIPAKEHHOCTh CTAPYECKOM acTeHWHU ObLIa B 3HAYMMOI CTerleHM cBsizaHa ¢ pesyibratom 6-MILT u pasHuiei mo
uikane bopra, npu 5ToM cambiii HU3KMii pesyabraT 6-MLILT 1 camast BeicOKast pa3Hulia 1o mikane bopra oGHapyKeHbl y MallueHTOB CO cTapye-
ckoit acrenueit (p = 0,008; p = 0,001 coorBeTcTBeHHO). 3akmovenue. Y manueHToB ¢ XOBJI yacto HabmomaeTCst OCNabIeHHOE COCTOSTHHE, YTO
CBSI3aHO CO CTEMEHbIO TSKeCTH 00J1e3HU U (DYHKLIMOHATBHBIMU HapylueHusiMU. [1pu o6cnenoBanuu naumeHToB ¢ XOBJI B KIMHUYECKOI TTPaKTH -
Ke HeO0OXOIMMO BKITIOUYATh OLIEHKY CTETIEHU CTapYeCKO aCTeHUN.

KuroueBbie ciioBa: crapueckasi acTeHUsI, XpoHUUYecKasi o0cTpyKTuBHast 6ose3Hb jierkux (XOBJI); mkana FRAIL; ¢peHOTHIT cTapyecKoil acTEHUU.
KondumkT uarepecoB. KoHOIMKT MHTEPECOB aBTOpaMU HE 3asiBJICH.

®unancuposanue. VccrnenoBanre MpoBOAMIOCH O€3 yUacTHsI CTIOHCOPOB.
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Chronic obstructive pulmonary disease (COPD) is the third
major cause of death, with significant clinical and economic
consequences [1]. COPD is a heterogeneous illness; some
COPD patients have characteristics that many do not (e. g.,
frequent exacerbations), which impact prognosis [2].

Frailty is a vulnerability syndrome caused by physiolog-
ic malfunction and deterioration. It is typically defined as a
greater susceptibility to adverse effects. In elderly and some
chronic-disease patients, frailty is linked with high mor-
bidity and death [3]. Frailty is frequently measured using
the Fried frailty phenotype 3. Individuals with respiratory
insufficiency are more prone to frailty [4]. Frailty is a po-
tential risk for non-completion of pulmonary rehabilitation
in COPD patients [5].

So, this study was planned to determine the prevalence
of frailty phenotype in COPD patients. Also, to verify
whether the frailty phenotype is linked with the severity
and functional assessment of COPD.

Methods

Stable COPD patients (n = 70) were included in this
cross-sectional study. COPD patients who attend the out-
patient clinic of the chest medicine department Mansoura
University was enrolled. The diagnosis and classifications
of COPD were built on Global Initiative for Chronic Ob-
structive Lung Disease (GOLD) guidelines (2021) [6]. This
study was performed within the essential ethics guidelines
of Mansoura institutional research board (code number:
R.22.01.1587).

Age, comorbidities (The FRAIL (Fatigue, Resistance,
Ambulation, Illness, and Loss of weight)) scale, BODE in-
dex, and modified Medical Research Council dyspnea score
(mMRC) were recorded. In addition, each patient per-
formed the Six-minute walk test (6-MWT) and underwent
a pulmonary function test.

Six-minute walk test. The Six-minute walk test
(6-MWT) was conducted according to the American Tho-
racic Society (ATS) guidelines [7]. Each patient was asked
to walk as far as possible in six minutes, during which pe-
ripheral oxygen saturation (SpO,) was recorded. Changes
in SpO, (ASpO,) throughout the 6-MWT were analyzed
by subtracting the measurements at baseline from those
instantly after walking 6 minutes [8]. Borg scale was also
detected at baseline and after 6 minutes.

Pulmonary function test. The lung function test was
completed corresponding to the ATS guidelines [9] and
measured forced vital capacity (FVC), forced expiratory
volume in one second (FEV)), the diffusion capacity of
the lung for carbon monoxide (DL_,) and RV/TLC. Each
one was stated as percentages of the predicted values (FVC,
FEV, DL_,, RV, RV/TLC, respectively).

co?

FRAIL scale [10]. The Fatigue, Resistance, Ambulation,
Ilinesses, and Loss of weight (FRAIL) scale was used to
assess frailty. It is a questionnaire with five self-report ques-
tions with potential replies of “yes” or “no”, with a point
value of 1 or 0 assigned to each. Persons were classed as
non-frail (0 points), pre-frail (1 or 2 points), or frail (1 or
2 points) (3 or more points).

BODE index [11]. An index determines the 4-year sur-
vival of COPD patients depending on BMI, FEV , level of
dyspnea (based on the Medical Research Council dyspnea
score), and exercise ability (6-minute walk distance). As the
score increases, the 4-year survival rate declines.

Statistical analysis. The acquired data was compiled,
tabulated, and statistically analyzed using SPSS version
16. Categorical data was displayed as a number (percent),
whereas continuous data was provided as a mean (SD) or
median (interquartile range) based on the findings of the
Shapiro — Wilk test, which was used to evaluate the assump-
tion of normal data distribution. The analysis of variance
(ANOVA) (normal distribution data) and Kruskal — Wallis
test (non-normal distribution data) were used to compare
three groups of frailty. Significant testing was done by using
the Chi-Square test or Fisher’s exact test for ordinal data.

Results

This study included 70 COPD patients (the mean age was
58 years old). Most of them were males (91.4%). GOLD
3 of airflow limitation and COPD group D were reported
in 54.3% and 35.3% respectively. In addition, 32.9% had
grade 3 of mMMRC. 49% of studied patients had hyperten-
sion and about 16% had diabetes Miletus (table 1).
Frailty was detected in 37.3% of studied patients. How-
ever, 43.1% were classified as pre-frail. The remaining

Table 1

Characteristics and functional assessment of studied
patients (n = 70)

Tabauua 1

Xapaxmepucmuka nayuenmoes u pe3yabmamol OUeHKU
dyuxuuonaivrozo cocmosinus (n = 70)

Age, years (n = 51) (mean 1SD) 58.7£8.7
Sex, n (%):
* males 64 (91.4)
+ females 6(8.6)
Comorbidity* (n = 51), n (%):
+ diabetes miletus 8 (15.7)
» hypertension 25 (49)
+ ischemic heart disease 4(7.8)

End of table 1 see page 597
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End of table 1. See the beginning on page 596

FEV, (mean £ SD), % 46.4 £ 16.2
FVC (mean £ SD), % 65.5+17.9
DL, (mean £ SD), % 70.4 £20.6

RVITLC, median (min/max)
mMRC, n (%):

1345 (39 - 273)

o0 5(7.1)
1 18 (25.7)
02 20 (28.6)
3 23 (32.9)
o4 4(5.7)
GOLD, n (%):
o1 3(43)
02 22 (31.4)
3 38 (54.3)
o4 7(10)
Frailty (n = 61), n (%):
*non 12 (19,6%)
+ prefrail 26 (43,1%)
+ frail 23 (37,3%)

Note: FEV, - Forced Expiratory Volume in 1 sec; FVC - Forced Vital Capacity; DL ., -
Diffusing capacity of the Lungs for carbon monoxide; RV - Residual lung Volume; TLC - Total
Lung Capacity; mMRC - modified Medical Research Council dyspnea score; GOLD - Global
Initiative for Chronic Obstructive Lung Disease; *, Not mutually exclusive.

TprmedaHme: * — He B3aMMOMCKIHOHaIOLLME.

19.6% did not have a frailty table 1. The presence of frailty
was not significantly associated with the age of studied
patients (p = 0.7). Comorbidities were significantly asso-
ciated with frailty (comorbidities were noticed in 73.9% of
patients had frailty and in 25% of patients without frailty;
p=0.009). Also, the BODE index was significantly higher

among patients with frailty (p < 0.001), table 2. Most of the
frail patients had group D COPD. However, most of the
non-frail patients had group A with borderline statistical
significance (p = 0.04), table 2.

As regards the association between frailty and pulmo-
nary function results of studied patients, frailty was signifi-
cantly associated with FEV , RV/TLC, and GOLD classifi-
cation of COPD (p = 0.001, 0.003, and 0.003 respectively).
Moreover, a non-significant association was detected with
DL, (p =0.2), table 3.

Frailty was significantly associated with 6-MWD and
Borg scale difference (Lowest 6-MWD, highest Borg scale
difference were detected in frail patients (p = 0.008, and
0.001). Although no statistically significant association was
detected with ASpO, (p = 0.08), the highest ASpO, was
detected in frail patients.

Discussion

Considerable heterogeneity of clinical presentation and
disease progression occurs within COPD. Although FEV,
insufficiently explains this heterogeneity, an obvious sub-
stitute has not appeared [2].

Frailty is considered a high risk for falls, debility, hospi-
talization, and death. Frailty has been thought identical to
comorbidity, and other physical attributes, but it is known
that it might have a biological origin and be a definite clin-
ical syndrome [3]. As a result of the contribution of frailty
with important health consequences in patients’ chronic
diseases, frailty could be an essential predictor in patients
with COPD [12].

Frailty was detected in 37.3% of patients in this study.
C.C.Kennedy et al. 12 found the prevalence of frailty in
COPD to be 6%. 25.6% of elderly COPD patients in
M.Maddocks et al. | 5] were frail. However, L. Lahousse et al.
[13], studied the association between COPD and frailty in
the elderly and found that the frailty prevalence was signifi-

Association between frailty and characteristics of studied patients;]illb(l ;5
Tabauua 2
Cea36 medxcdy ocaabaennocmoto u Opyeumu xapaxmepucmuxamu nayuenmos; n (%)
Nonffrail Prefrail ‘ Frail Slgniicance
| | | | o®
Age (mean * SD) 61.5£10 60.2+8 507 0.7+
Comorbidity:
. yes 3(25) 14 (53.8) 17 (73.9) 0.009* 93
*no 9(75) 12 (46.2) 6(26.1)
mMRC:
00-1 10 (83.3) 23 (88.4) 11 (47.8) 0.001** 14.3
2-4 2(16.7) 3(116) 12 (52.2)
COPD group:
‘A-B 10 (83.3) 13 (50) 10 (43.4) 0.04* 6.4
«C-D 2(16.7) 13 (50) 13 (56.6)
BODE index 1(0-6) 3(0-7) 6(1-9) < 0.001%

Note: mMRC - modified Medical Research Council dyspnea score; COPD - Chronic Obstructive Pulmonary Disease; *, ANOVA test; **, x? test; ***, Kruskal - Wallis test.
Mpumeyatve: * - kpuTepuit gucnepcnoHoro aHanusa ANOVA; ** — kputepuii X% *** - Tect Kpyckana-Yonnuca.
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‘ Non frail ‘ Prefrail
FEV, (mean £ SD), % 64.2 £14.6*° 493 +17.7°°
DL, (mean & SD), % 78.1£18.0 67.3£19.0
GOLD, n (%):
01-2 9(75) 13 (50)
°3-4 3 (25) 13 (50)

RVITLC, median (min/max)

6-MWD, median (min/max), m

1225 (11 - 142)
480 (150 - 540)
0(0-3)

128 (39 - 204)
390 (115 - 720)

ASp0, median (min/max), % 0.5(0-18)

Table 3
Association between frailty and pulmonary function of studied patients
Tabauua 3
Cés3b Mexncdy 0caa01eHHOCMBIO U YYHKUUETL Ae2KUX NAUUEHINO08
‘ ‘ Significance
Frail
| L
39.7 £14,0>¢ 0.001*
65.2£23.0 0.2
5(21.7) \ 0003 17
18 (78.3) |
152 (41 - 221) 0.003***
210 (105 - 600) 0.008***
2(0-12) 008"
7(1-9) 0.001++*

Borg scale difference 2(05-8) 3(2-9)

Note: FEV, - Forced Expiratory Volume in 1 sec; DL - Diffusing capacity of the Lungs for carbon monoxide; GOLD - Global Initiative for Chronic Obstructive Lung Disease; RV - Residual lung
Volume; TLC - Total Lung Capacity; 6-MWT - Six-Minute Walk Test, SpO, - peripheral oxygen saturation; *, ANOVA test, Similar superscripted letters indicate p value by Post hoc Bonferroni test

(;,p=0.05"°p=0.001;°p=0.1;° p=09); ™ xtest; ***, Kruskal - Wallis test.

TpumeyaHve: * - KpUTepUil AUCTIEPCHOHHONO aHanu3a (GykBbl B BEPXHEM MHEEKCE 0603HaYaI0T 3HaYEHVe p No anocTepuopHoMy kpuTepuio Bordepporn (* - p = 0,05;°-p=0,001;°-p=0,1;

I—p=0,9);, ** - kputepwit % ***, — Tect Kpyckana-Yonnuca.

cantly higher in participants with COPD (10.2%) compared
with participants without COPD (3.4%). The prevalence
of frailty was 57.8% in S.K. Park et al. [14]. The differenc-
es between research in frailty prevalence may be caused
by the different frailty measurements used and different
sample sizes.

In this study, frailty was significantly associated with
FEV,, RV/TLC, and GOLD classification of COPD.
Most of the frail patients had group D COPD L. Lahousse
et al. [13] alsodetect a higher prevalence of frailty in severe
airflow limitation, dyspnea, and frequent exacerbations.
Prevalence of frailty increased with age, GOLD stage,
MRC score, and age-adjusted comorbidity burden in
M.Maddocks et al. [5].

C.A.Vaz Fragoso et al. [4] concluded that frailty and
respiratory impairment are sharply associated with one
another and significantly increase the risk of death when
both are present. This strong association could be contrib-
uted to frailty and respiratory impairment shares risk factors
(tobacco use and aging) and mechanisms (inflammatory
cytokines and endocrine dysfunction) [15, 16].

Furthermore, the presence of frailty was not significant-
ly associated with the age of studied patients in this study.
N.Mittal et al. [17] studied the prevalence of frailty in pa-
tients with chronic lung diseases and found that patients in
the frail group did not vary from other patients (prefrail and
healthy) as regard comorbid conditions, age, and gender.
Frail patients in N. Mittal et al. [ 16] had higher self-reported
hospitalizations and falls, increased mortality, and lower
gait speeds. Similarly, frailty was significantly associated
with 6-MWD, Borg scale difference from 6-MWT, Co-
morbidities, and BODE index in this study.

In S.K. Park et al. [14], COPD patients who had
self-stated shortness of breath and comorbid diabetes were
more probable to be frail than those who did not.

Several of the changes that occur in the lungs as we age,
such as decreased lung function, increased gas trapping,

loss of lung elastic rebound, and expansion of the distal
air gaps, are also evident in COPD. COPD is two to three
times more common in adults over the age of 60 than in
younger age groups. COPD has long been thought to be
a form of accelerated lung aging. Many aging-related pro-
cesses are found in the lungs of COPD patients [18]. De-
spite this fact, the presence of frailty was not significantly
associated with the age of studied patients in this study.

This study has limitations. Such as a small sample size
and we used only one frailty assessment tool. Function-
al evaluation was only measured at our study’s baseline.
Further research on larger numbers of studied patients
with a follow-up of functional parameters and mortality
is recommended.

Conclusion

Frailty is frequent among COPD patients. The presence
of frailty is related to disease severity and functional im-
pairment.

Evaluation of frailty should be considered as a part of
COPD assessment in clinical practice.
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