DOI: https://doi.org/10.2298/SARH190724111I

UDC: 616.24-036.1:615.8(497.11)"2015/2018; 616.24-036.1

ORIGINAL ARTICLE / OPUTUHAJTHN PA[]

The influence of pulmonary rehabilitation on the
exacerbations of chronic obstructive pulmonary
disease in Serbia

Miroslav Ili¢"?, Ivan Kopitovi¢'?, Danijela Kuhajda'?, Biljana Zvezdin'2, Nensi Lali¢'?, Sanja Hromis'?,
Aleksandra Vulin'?
'Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia;

2University of Novi Sad, Medical Faculty Novi Sad, Novi Sad, Serbia;
*Institute for Cardiovascular Diseases of Vojvodina, Sremska Kamenica, Serbia

SUMMARY

Introduction/Objective The chronic obstructive pulmonary disease (COPD) exacerbations have a major
impact on outcomes of COPD patients. Pulmonary rehabilitation (PR) interrupts the vicious circle caused
by exacerbations. It has not been widely implemented as standard of COPD treatment yet.

The aim of study was to examine the effectiveness of PR in prevention of exacerbations.

Method The prospective observation study included stable COPD patients between January 2015 and
December 2018. The effects of PR on exacerbation rates were evaluated using univariate and multivariate
logistic regression analysis, taking into account age, comorbidity, vaccination status (against seasonal
flu), body mass index (BMI).

Results Study included 1,674 patients (956 males, age 65.93 + 8.45, current or ex-smokers 94.9%; 21 >
BMI 1,406 patients, 84%, FEV, < 80% 1,448 patients, 86.5%). The PR rate was 48.1%. There was signifi-
cant difference in PR status with respect to age (p = 0.020), comorbidities (p = 0.015), FEV, (p < 0.001),
respiratory symptoms using COPD assessment test (CAT) score (p < 0.001), vaccination against seasonal
flu (p < 0.001). Exacerbations occurred more frequently in non-PR patients (415 (51.6%) vs. 641 (73.7%),
p < 0.001). In multivariate analysis, PR (RR 0.421; 95% Cl (0.307-0.577); p < 0.001) and BMI = 21kg/m?
(RR 0.605; 95% Cl (0.380-0.965); p = 0.035) were independent protective factors and CAT score >10 (RR
2.375;95% Cl (1.720-3.280); p < 0.001) and FEV, < 80% (RR 2.021; 95% Cl (1.303-3.134); p = 0.002) were
independent risk factors from exacerbations.

Conclusion Patients who successfully completed PR treatment had significantly less frequent exacerba-
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tions compared to patients that not pass through PR program.
Keywords: AECOPD; COPD; CAT score; pulmonary rehabilitation

INTRODUCTION

The acute exacerbations of chronic obstructive
pulmonary disease (AECOPD) are challenging
for all physicians. After exacerbation, patient is
at increased risk of re-exacerbation and hos-
pitalization [1, 2]. Since there is no solid evi-
dence that any intervention decreases chronic
obstructive pulmonary disease (COPD) mor-
tality, treatment of COPD has two goals. First
is the control of symptoms, second is reduction
and prevention of COPD exacerbations [3].

The main non-pharmacologic COPD ther-
apy is the pulmonary rehabilitation (PR). PR
reduces dyspnea and fatigue and improves
psychological status of patients. It is evidence-
based program that helps improve the well-
being of patients. There are many national to
worldwide guidelines [Global Initiative for
Chronic Obstructive Lung Disease, American
Thoracic society (ATS), and European respira-
tory society (ERS)], which recommend PR for
COPD (Evidence Level A) [4, 5, 6].

The PR is one of the most cost-effective
therapies for COPD. Despite this fact and the

recommendations of the international and na-
tional guidelines, PR has not yet become well-
recognized standard of care of COPD and also
because a lack of medical staff specifically qual-
ified in PR (physiotherapist, pulmonologist) in
Europe [7, 8]. In addition, many patients had
denied taking the PR programs.

The PR effects among COPD patients have
been demonstrated in most of the studies com-
ing from developed countries as opposed to
developing or undeveloped countries where
there has not been much research regarding
this issue. Serbia is among these countries,
where there has been no research on the effects
of PR on COPD exacerbations, since 2007 [9].
This problem continues to be a great burden on
the health care system budget because of other
outlays. This study has risen from the need for
continued education in COPD patients and the
medical community regarding PR.

The aim of this study was to examine the
frequency and effectiveness of the PR among
COPD patients in Serbia. In addition, we exam-
ined the influence of patient related factors and
PR on reducing COPD exacerbations.
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METHODS

Prospective cohort study was conducted over four years
and it included consecutive ambulatory patients with
COPD (January 2015 - December 2018), at the Polyclinic
department of the Institute for Pulmonary Diseases of
Vojvodina (IPDV) in Sremska Kamenica, Serbia. We col-
lected basic demographics data and medical histories of the
patients with an established COPD diagnosis. The criteria
for being included in the study were patient aged over 40,
COPD diagnosis (based on a post-bronchodilator FEV /
FVC ratio of < 0.70) at least once a year.

The patients were divided into two groups according
to PR status and followed during a one-year study. The
demographic data included sex, age, smoking habits (packs
per year), and body mass index (BMI). PR was conducted
at the Polyclinic department of IPDV. Status of PR, COPD
assessment test (CAT), spirometry test (forced expiratory
volume in first second, FEV), six-minute walking distance
(6MWD), comorbidity and vaccination against seasonal flu
were obtained from the patient files and medical history at
IPDV, but also as given by the patient. Exclusion criteria
were active tuberculosis, cancer, unstable cardiovascular
diseases, neurological and musculoskeletal disorders, pa-
tients who passed away or did not finish the PR course.

Every outpatient had the PR course according to the
ATS-ERS statement and recommendations [5]. The
course lasted three weeks, one to three times per year.
The 60-minute exercise session was conducted every day,
consisted of aerobic and muscle strength training for upper
and lower extremities [10]. The patients were also advised
to exercise at least twice a week on their own after finishing
PR program. Physiotherapists were previously instructed
to homogenize the type and duration of all activities.

The study encompassed a once-per-year monitoring of
each patient. The major outcomes were moderate and/or
severe exacerbations during the one-year follow up. Mod-
erate exacerbation requires treatment with systemic corti-
costeroids or antibiotics; severe requires hospitalization or
evaluation in the emergency department [11].

All research procedures and patients were in accordance
with the standards of the Committee on ethics as well as in
accordance with good clinical practices and declarations
of the Helsinki committee and its later amendments or
comparable ethical standards. The research was approved
by the IPDV Ethics Committee.

Descriptive statistics were generated for all study vari-
ables, including mean and standard deviation for continu-
ous variables and relative frequencies for categorical vari-
ables. The y* test was used to determine whether there was
a significant difference between the expected frequencies
and the observed frequencies in one or more categories.
The predictive values of evaluated variables for COPD ex-
acerbations were evaluated with univariate and multivari-
ate logistic regression analysis. All univariate statistically
significant predictors were included in multivariate logistic
regression analysis. All probability values were calculated
by assuming a two-tailed o value of 0.05 with confidence
intervals at the 95% level. All statistical analyses were
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performed with SPSS for Windows version 17 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

The study included 1,674 patients (956 males, age
65.93 £ 8.45, current or ex-smokers 94.9%, packs-years
44.31 + 25.09). The average duration of COPD was
7.54 £ 5.32 years (range 1-38 years). The average BMI
was 27.24 + 4.89 (range 16.8-41.3), 268 patients had BMI
below 21 (16%). Most of the patients, according to FEV ,
were in stages 2—4 (1,448; 86.5%), every second was stage
2, every third in stage 3 (Table 1).

A total of 804 patients (48.1%) completed PR course,
minimum once per year (Table 2). Exactly 33 (4.1%) pa-
tients dropped out the PR due to comorbidities (heart
failure, locomotor disability). Unfortunately, 14 patients
passed away in both group (seven in both groups, PR and
non-PR); five due to severe exacerbation with respiratory
failure, one due to pneumonia, four due to heart failure,
five at home.

There were 1,473 patients with comorbidities; the most
frequent were arterial hypertension (n = 1,241; 74.1%),
ischemic heart disease (n = 432; 25.8%), diabetes mellitus
(n =357;21.3%) and arrhythmia (n = 363; 19.2%). One
comorbidity was present in 596 patients (35.6%), two in
474 (28.3%) and three or more in 366 (21.8%). There were
238 (14.3%) patients without comorbidities (Table 2).

Patients aged under 65 years [420 (52.2%) vs. 384
(47.8%); p = 0.020], those with comorbidities [721 (50.2%)
vs. 715 (49.8%); p = 0.015], patients with FEV > 80%
[144 (63.7%) vs. 82 (36.3%); p < 0.001], patients with
CAT <10 [344 (51.3 vs. 332 (48.7%); p < 0.001], those vac-
cinated against seasonal flu [301 (57.6%) vs. 222 (42.4%);
p < 0.001] and those walked less than 350 m on 6MWD
[210 (66.2%) vs. 108 (33.8%); p = 0.035] were more often
treated with PR (Table 2). There was no statistically signifi-
cant difference in the frequency of PR implementation ac-
cording to the sex, smoking status, BMI categories, number
of previous exacerbation, and number of comorbidities.

During the previous year (prior to entering the study),
1,402 patients (83.7%) had COPD exacerbations. After one
year of monitoring, 1,056 patients (63.08%) had exacerba-
tions. Exacerbations more frequently occurred in patients
who were not treated with PR compared to those who had
undergone PR [641 (73.7%) vs. 415 (51.6%), p < 0.001]. Pa-
tients who passed the PR program had less frequent COPD
exacerbations among all analyzed categories of age, pres-
ence of comorbidities, categories of BMI, immunization
against seasonal flu, and results of 6MWD test (p < 0.01)
(Table 2).

In a univariate analysis, significant protective factors
against exacerbations were PR, BMI > 21 kg/m?, and vacci-
nation, while significant risk factors were smoking, number
of previous exacerbations > 2, CAT score > 10, and FEV,
< 80%. In multivariate analysis, PR and BMI > 21 kg/m?
were independent protective factors and CAT score > 10,
FEV, < 80%, and number of previous exacerbations > 2
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Table 1. Patient characteristics, pulmonary rehabilitation, and acute exacerbation of chronic obstructive pulmonary disease
L Pulmonary rehabilitation

Characteristic n (%) p

Yes (804) No (870)
Male 956 (57.1) 443 (46.6) 513 (53.4) 0.268
Female 718 (42.9) 360 (50.2) 358 (49.8)
Age < 65 804 (48.1) 420 (52.2) 384 (47.8) 0.020
Age = 65 870(51.9) 384 (44.1) 486 (55.9)
Non-smoker 84 (5.1) 38 (45.2) 46 (54.8) 0.740
Smoker and ex smoker 1590 (94.9) 766 (48.2) 824 (51.8)
BMI* = 21 1406 (84) 685 (48.7) 721(51.3) 0.363
BMI < 21 268 (16) 119 (44.4) 149 (55.6)
Comorbidities 1436 (85.7) 721 (50.2) 715 (49.8) 0.015
Without comorbidity 238(14.3) 83 (34.9) 155 (65.1)
CMBD* - one 596 (35.6) 285 (47.9) 311 (52.1) 0.612
CMBD - two 474 (28.3) 233 (49.3) 241 (50.7)
CMBD = three 366 (21.8) 193 (52.3) 173 (47.7)
FEV * > 80% 226 (13.5) 144 (63.7) 82 (36.3) < 0.001
FEV, <80% 1448 (86.5) 660 (45.6) 788 (54.4)
CAT* =10 998 (59.6) 460 (46.1) 538(53.9) < 0.001
CAT< 10 676 (40.4) 344 (51.3) 332(48.7)
Number of patients with previous exacerbations >2 (n = 1,402) 298 (17.8) 137 (45.9) 161 (54.1) 0.615
Number of patients with previous exacerbations < 2 1104 (65.9) 520 (47.1) 584 (52.9)
6MWD* > 350 m 1356 (81.9) 594 (43.8) 762 (56.2) 0.035
6MWD < 350 m 318(18.1) 210 (66.2) 108 (33.8)
Vaccination 523 (31.2) 301 (57.6) 222 (42.4) < 0.001
Vaccination — no 1151 (68.8) 493 (42.8) 658 (57.2)

BMI - body mass index; CMBD - comorbidity; FEV1 - forced expiratory volume in the first second; CAT - chronic obstructive pulmonary disease assessment test;

6MWD - six-minute walking distance

Table 2. Frequency of chronic obstructive pulmonary disease* exac-
erbations in several patient groups according to pulmonary rehabili-

tation* status

Pulmonary

Characteristic n (%) rehabilitation p

Yes (804) | No (870)
AECOPD* 1056 415 (51.6) | 641 (73.7) | <0.001
Moderate 758 (71.8) | 334 (44.8) | 424 (55.2)
Severe 51(4.8) | 28(55.6) | 23(44.4)
?:;2:;‘;:“ and 247 (234) | 53(22.6) | 194 (77.8)
None 618 (100) | 389 (48.4) | 229 (26.3) | < 0.001
Age < 65 528 (50) | 228 (54.5) | 300 (77.7) | < 0.001
Age = 65 528 (50) | 187 (48.8) | 341(70) | <0.001
Non-smoker 63 (5.9) 29(73.3) | 34(73.9) 0.332
Smoker and ex smoker | 993 (94.1) | 386 (50.4) | 607 (73.6) | < 0.001
BMI* > 21 868 (82.2) | 362 (52.8) | 506 (70.2) | < 0.001
BMI < 21 188 (17.8) | 53(44.5) | 135(90.6) | < 0.001
Comorbidity 942 (89.2) | 394 (55.8) | 548 (75.2) | <0.001
Comorbidity no 114 (10.8) | 21(24.1) | 93(61.2) | <0.001
FEV1 = 80% 139(13.2) | 60(41.6) | 79(96.3) | <0.001
FEV1 < 80% 917 (86.8) | 355(53.7) | 602 (76.4) | < 0.001
CAT =10 595 (56.4) | 199 (43.3) | 396 (73.6) | < 0.001
CAT< 10 461 (43.6) | 216 (62.8) | 245(73.8) | 0.018
6MWD* > 350 m 855 (80.9) | 302 (42.5) | 553 (85.6) | < 0.001
6MWD < 350 m 201 (18.1) | 113 (53.8) | 88(81.5) | <0.001
Vaccination yes 300 (28.4) | 157 (52.3) | 143 (64.7) | 0.008
Vaccination no 756 (71.6) | 258 (52.6) | 498 (75.1) | < 0.001

AECOPD - acute exacerbation of chronic obstructive pulmonary disease;
BMI - body mass index; FEV, - forced expiratory volume in the first second;
CAT - chronic obstructive pulmonary disease assessment test;

6MWD - six-minute walking distance
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Table 3. Predictors of chronic obstructive pulmonary disease* exac-
erbations according to logistic regression analysis

Univariate analysis RR 95% Cl p
Pulmonary rehabilitation 0.409 | 0.305-0.547 | < 0.001
Age = 65 0.880 | 0.662-1.170 | 0.379
Smoking (previous and actual) 2.204 | 1.182-4.111 | 0.013
BMI* > 21 kg/m? 0.513 | 0.334-0.788 | 0.002
Comorbidities 1.340 | 0.872-2.058 | 0.182
FEV * <80% 3.101 | 2.071-4.645 | < 0.001
CAT*score = 10 3.380 | 2.512-4.549 | < 0.001
Number of previous exacerbations >2 | 5.928 | 3.404-10.324 | < 0.001
6MWD* 1.169 | 0.768-1.574 | 0.294
Vaccination 0.737 | 0.550-0.987 | 0.040
Multivariate analysis

Pulmonary rehabilitation 0.421 | 0.307-0.577 | < 0.001
BMI* > 21 kg/m? 0.605 | 0.380-0.965 | 0.035
FEV * <80% 2.021 | 1.303-3.134 | 0.002
CAT* score = 10 2.375 | 1.720-3.280 | < 0.001
Number of previous exacerbations >2 | 4.222 | 2.372-7.514 | < 0.001

FEV, - forced expiratory volume in the first second;

CAT - chronic obstructive pulmonary disease assessment test;
BMI - body mass index; 6MWD - six-minute walking distance
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were independent risk factors from exacerbations, while
vaccination (p = 0.086) was not (Table 3).

DISCUSSION

The results of this study demonstrated that COPD pa-
tients receiving PR experienced significant reduction in
COPD exacerbations compared to non-PR patients dur-
ing one year follow up. The observed effects were more
pronounced in patients with comorbidities, low BMI,
CAT 2 10, and vaccination against seasonal flu.

A Cochrane meta-analysis by Puhan et al. [12] has
shown the results of 20 studies regarding the efficacy of
the PR in reducing the AECOPD. In our study, the effects
on AECOPD were comparable to other studies. Schuler et
al. [13] on 383 COPD patients noted a decreased number
of exacerbations (moderate and severe) one year after PR.
Katajisto and Laitinen [14] showed the decreasing of hos-
pitalization due to exacerbation after PR, but the study was
limited by small number of patients. Seymour et al. [15]
analyzed 60 patients, the proportion of patients that ex-
perienced an exacerbation in previous period resulting in
an unplanned hospital attendance was 57% in the non-PR
group and 27% in those receiving PR. Meta-analysis from
Moore et al. [16] showed that results from randomized
controlled trials suggest PR reduces AECOPD rehospital-
ization but results from the cohort studies did not. This
was probably caused by varying standard of PR programs
and the heterogeneous groups of COPD patients.

Compared to our study, Hassan et al. [17] demonstrated
similar results in number of comorbidities (85%). Crisafulli
et al. [18] showed that every second patient, from 2,962
patients, had at least one comorbidity, while in our study,
it was 35.6%. Two years later, 2010, Crisafulli et al. [19]
demonstrated reducing AECOPD among moderate and
severe COPD patients with comorbidities (316 patients)
after having completed the outpatient exercise-training
program, which we confirmed. Franssen and Rochester
[20] had similar results in 2014. Carreiro et al. [21] showed
there is no association between the number of comorbidi-
ties and PR outcomes, a finding that we also observed.

There is a great variety of duration in PR programs
worldwide, 3-9 weeks (4, 5, 22], Crisafulli et al. [19] used
three-week PR duration per course, just like we did in our
study. Houchen-Wolloff et al. [23] had the similar number
of patients (823; 54.3% out of 1,515) who had completed
PR. In many developed countries (United Kingdom, Can-
ada, Sweden) only 0.4-1.2% of all COPD patients have
access to PR [24, 25, 26]. But also, many of the patients
refuse to take the PR programs. IPDV started with outpa-
tient PR courses in 2014. Our study showed that younger
patients (< 65), patients without respiratory symptoms and
better FEV above 80%, who are active, are more likely to
accept PR programs in order to improve their health status
and avoid sick leave. Similarly, patients with comorbidities
and those vaccinated against seasonal flu are more familiar
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with the problems that carry exacerbations and are more
likely to accept interventions that reduce the risk, as Ilic et
al. [27] showed. Mihaltan et al. [28] recently showed that
physical activity levels were low in his study that com-
prised 2,190 patients (multinational COPD cohort, which
also included Serbia). Our patients, who are less mobile
(under 350 m of 6MWD), probably wanted to improve
their strength and daily activities with PR that Garrod
et al. [29] proved in their study. After PR program, there
were significant improvements in reduction of AECOPD
among patients both younger and older, BMI < 21 and
> 21, CAT < 10 and > 10, patients who could walk < 350
m and = 350 m of 6MWD.

This study has some limitations. First not all COPD pa-
tients were given the option of PR, as, unfortunately, some
specialist did not explain the true value of PR or did not say
anything to their patients. Also, many physicians, on the
primary health care level, did not know about PR program
for COPD. Second limitation is related to observational
study design. As this was not a randomized controlled trial
the baseline group were unbalanced. Nevertheless, the PR
turned to be significant negative predictor of exacerbations
when adjusted for confounding factors. Third, there were
probably varying criteria for hospitalization or observation
in the emergency room at health institutions. Despite these
limitations, to our knowledge, this is a first longitudinal
study investigating PR effects in exacerbations of COPD
in this region (Southeastern Europe — Western Balkans).
We believe our study is important as it underlines that in
resource-limited settings there is a great area for improve-
ment in COPD care using low-cost interventions such as PR.

CONCLUSION

Patients who successfully completed the PR treatment had
significantly less frequent COPD exacerbations compared
to patients that do not pass through PR program. Multivari-
able analyses confirmed that CAT score > 10, FEV, < 80%
and number of previous exacerbations > 2 were indepen-
dent risk factors, while PR program and BMI > 21 were
independent protective factors from COPD exacerbations.
From the aforementioned, the study demonstrates that
there is a great need for consistent information and educa-
tion of all COPD patients and physicians with emphasis
on prevention of exacerbation and progression of disease.
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YTuuaj pecnupatopHe pexabunutauumje Ha nojasy ersauep6baumja XxpoHU4He

oncTpyKktusHe 6onectn nnyha y Cpbuju

Mupocnas Vinuh'2, Wean Konutosuh'?, lanujena Kyxajoa'? bumbaHa 3se3guH'?, HeHen Jlanuh'? Carba Xpomu'2,

AnekcaHgpa Bynun'?

"MHcTuTyT 33 nnyhHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja;

2Ynneep3uTet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja;
SVHCTUTYT 3a KapAnoBacKynapHe 6onectn Bojsogute, Cpemcka Kamennua, Cpbuja

CAXETAK

YBopa/Lwm Er3aliep6aLyje XpoHYHe OncTpyKTMBHE 6onect
nnyha (XOBM) umajy Benuku yTuuaj Ha Tok 6onectu. MNnyhHa pe-
xabunutaumja (MP) Nnpekmaa 3a4apaHu Kpyr ycnes noHaBsbaHMX
ersatep6auuja. MehyTtim, MNP jowu yBeK Huije LUMPOKO 3aXuBena
Kao CTaHfapAHW Aeo Tepanuje.

Linm papa je 6uo pa ce ytBpau edpektnBHOCT MNPy cnpeyaBary
ersauepbauyja.

Mertop pocnekTBHa oncepBaLiMoHa CTyAuja je yKibyuumna cTa-
6unHe 6onecHuke ca XOBIT (jaHyap 2015 - feriembap 2018) y INo-
NINKNVHWYKO] cry»k6m HcTTyTa 3a nnyhHe 6onectr BojsogyHe,
Cpemcka KameHuua. Mose3aHocT NP u er3auep6aumja XOBIT, kao
11 CTapOCTW, HAEKCa TenecHe mace (BMI), komopbuanTeTa, BaKLy-
Havuje NPOTMNB Ce30HCKOT rpuna, NCNUTUBAHA je y YHBapUjaHT-
HOj 1 MyNTNBAPWjaHTHOj NOTUCTUYKOj PErPECMOHOj aHANM3N.
Pesyntartu Cryauja je obyxsatuna 1674 6onecHuka (956 myLiKa-
paua, ctapocTu 65,93 + 8,45, 94,9% nyluaya 1 GMBLUMX MyLLAYa;
21 = BMI 1406 6onecHuka, 84%; FEV, < 80% 1448 bonecHuka,
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86,5%). YTBphHeHa je 3HauajHa pa3nuka y MNP cTatycy y ogHo-
cy Ha cTapocT (p = 0,020), komopbuguTtete (p = 0,015), FEV,
(p < 0,001), pecnupatopHe cumnTome KopuihereM ynuTHrKa
XOBI (CAT) (p < 0,001), BakumHauujy (p < 0,001). Ersauepbauuje
cy ce yewhe jaBrbane kof 6onecHuKa Koju Hucy 6vnu Ha MNP
[415 (51,6%) vs. 641 (73,7%), p < 0,001]. Y mynTnBapujaHTHOj
aHanu3y, He3aBMCHN NPOTEKTUBHW NPEANKTOPY NojaBe er3a-
Lepbauuje 6unu cy nnyhHa pexabunutauuja [RR 0,421; 95%
C1(0,307-0,577); p < 0,001] u BMI = 21 kg/m? (RR 0,605; 95% ClI
(0,380-0,965); p = 0,035). He3aBucHM GpakTopy pU3iMKa 3a Noja-
By er3auepbauuja cy 6unm CAT > 10 [RR 2,375; 95% CI (1,720-
3,280); p < 0,001] v FEV, < 80% [RR 2,021; 95% CI (1,303-3,134);
p=0,002].

3akmyuak bonecHmum Koju cy ycnewwHo 3aspumnu MNP umanu
Cy 3HauajHO Matbe ersavepbauuja y nopehemy ca bonecHmLma
Koju Hucy 6vnm Ha MP.

KmpyuHe peuun: AECOPD; COPD; CAT ckop; nnyhHa pexabunu-
Tauuja
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