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Abstract

Introduction: peripheral muscle dysfunction satellite of chronic obstructive pulmonary disease (COPD) has emerged
in recent years as a major factor which limits patients' ability to exercise.

Methods: This study is a case-control investigation of the associations between COPD and muscle dysfunction. Cases
and control subjects were recruited to evaluate their body composition using bioelectrical impedance (BIA). Quadriceps
strength and endurance tests were performed. Dyspnoea was estimated by the mMRC scale.

The patients were redirected from the department of pulmonary diseases of Batna, Algeria.

The healthy subjects were volunteers without any lung, heart or systemic diseases or handicap in physical effort.

Results: 175 patients with stable COPD (9 female and 166 male) aged between 40-86 years, mean FEV1 52 + 21% and
175 age-and-sex-matched healthy subjects (FEV1: 91+ 9%) were included in this study. The cigarette consumption was
35 (20) pack/years in COPD patients vs 15 (15) pack/years in healthy subjects. The classification of airflow limitation
showed that 19.43% of patients were classified GOLD I, 30.29% (GOLD II), 33.71% (GOLD III), and 16.57% (GOLD IV).
22. 85% of COPD patients were classified in (category A) ,17.14% (category B) ,16.57% (category C) and 43.42%
(category D). fat-free mass index (FFMI) was 19.3 (1.6) kg/m? in COPD patients vs 18 (4.7) kg/m? in controls.
Quadriceps strength was 109.27 (42.8) Nm in COPD patients vs 141.6 (15) Nm in healthy subjects. The quadriceps
endurance was 3.75 (1.14) min in patients vs 16.6 (15) min in controls.

Conclusion: This study supports the idea that skeletal muscle mass, quadriceps strength and endurance, were adversely
affected in patients with COPD.
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1. Introduction

Muscle dysfunction in COPD is associated with a poor prognosis, and high health costs. The purpose of this study was
to assess and compare BMI, fat-free mass index (FFMI), peripheral muscle strength and endurance, between patients
with COPD and healthy subjects.
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2. Material and Methods

Stable COPD patients and healthy subjects were recruited to evaluate their muscle function (masse, strength, and
endurance). Patients were redirected from the department of pulmonary diseases, Batna, Algeria. Healthy subjects were
volunteers without any lung, heart or systemic diseases or handicap in physical effort.

Pulmonary function testing was performed with a spirometer (Sibelmed; Datospir 120). Body mass index (BMI),
peripheral muscle mass and body composition were assessed by bioelectrical impedance analysis (BIA) (Tanita 418).
Dyspnea was evaluated using the Modified Medical Research Council (mMRC) scale. Right quadriceps strength was
measured using a computerized dynamometer, and it was repeated three times and the mean value in Newtons (N) was
recorded. Quadriceps endurance was evaluated by the dynamic test by measuring the duration which patients can
repeat stretch relaxation movements of the leg at a rate of 10 movements per minute and at a load equivalent to 30 or
40% of maximal strength. All assessments were performed in COPD patients and healthy subjects.

3. Results
Table 1 Characteristics of study population (COPD and healthy subjects

Healthy subjects | COPD P
Subject (n) 175 175
Age (years) 68 (9) 67 (9)
Sex (male/female) 166:9 166:9
Smoking (pack/years) | 15 (15) 35 (20) 0.0012
FEV1 (%) 91(9) 53 (21) <0.0001
BMI (kg/m?2) 24.00 (3.23) 21,32 (4.10) | <0.0001
FFMI (kg/m?) 19.3 (1.6) 18 (4.7) <0.001
MMRC (0-4) 0+1 2+1 <0.001

Demographic characteristics (age and sex) of patients with COPD and healthy subjects were similar. The cigarette
consumption was significantly higher in COPD patients compared with controls (p= 0.0012). FEV1 values of patients
were significantly lower than those of healthy subjects (p = 0.0001), and dyspnea levels (p = 0.001) were significantly
higher in COPD patients than in controls. There was also statistically significant difference in BMI and FFMI values (p <
0.0001 and p < 0.001 respectively) in COPD compared to healthy subjects. (tablel).

Table 2 Classification of COPD patients

Results

Air flow limitation Classification GOLDI: 19.43%
GOLDII: 30.29%
GOLDIII: 33.71%

GOLD IV: 16.57%

Symptoms/risk of exacerbation Classification | A: 22.85%
B:17.14%
C:16.57%
D: 43.42%

The classification of airflow limitation according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
criteria [1] showed that COPD stages was GOLDI:19,43%, GOLDII:30,29%, GOLDIII:33,71%, and GOLDIV: 16,57%.
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Classification of symptoms/risk of exacerbation was found that 22.85% of COPD patients were classified in (category
A) ,17.14% (category B) ,16.57% (category C) and 43.42% (category D) (Table 2)

Table 3 Muscle assessment in COPD patients and healthy subjects

Healthy Subjects | COPD P
Muscle mass (rightleg) (Kg) | 7.75(1.17) 7.01(1.25) 0.0001
Muscle mass (right arm) (Kg) | 2.56(0.56) 2.33(0.65) 0.0001
Quadriceps strength (Nm) 141.6 (15) 109.27 (42.8) | 0.019
Quadriceps endurance (min) | 16.6 (15) 3.75(1.14) 0.0001

A significative difference was found in peripheral muscle mass (P< 0.0001), quadriceps strength (P< 0.019), and
quadriceps endurance (P< 0.0001) between COPD patients and controls.

4. Discussion

The interest in the assessment of muscle dysfunction (strength and endurance) in COPD patients is mainly due to its
considerable clinical impact on exercise tolerance [2,3], quality of life [4], and survival [5,6]. Excellent synthetic works
concerning muscle dysfunction in COPD patients have been published in literature [7,8,9]. The main goal of our study is
to confirm muscle dysfunction in COPD patient compared to healthy controls. Our results showed a significant decrease
(P <0.0001) of the of peripheral muscle mass, estimated by impedancemetry in COPD compared to healthy subjects.
Furthermore, peripheral muscular atrophy is associated with COPD in approximately 30% of cases, even in those who
have a normal overall weight [10,11]. However, impedancemetry currently appears to be the method of choice for
measuring body composition in COPD given its ease, speed and reproducibility, but its results must be interpreted with
caution in cases of right heart failure with salt and water retention (10). This frequency increases with functional
severity [12]. As for the significant differences in BMI and FFMI as well as segmental muscle mass found in our patients
compared to controls were noted also in the Malaguti et al study [13]. On the other hand, as noted in the current study
Kutukcu et al [14] were also noted a significant difference in dyspnea severity evaluated by mMRC scale in COPD
patients compared to healthy subjects.

A decrease in quadriceps strength of 23% (P =0.019) was found in COPD patients compared with controls was objective
in our study. Bernard and al [15] showed a reduction of 27% in quadriceps strength it was much higher than that of
scapular girdle muscles in COPD compared to healthy controls. Similar findings have been demonstrated in other
literature studies [16,17,18].

As for the dynamic endurance of our patients is reduced by 77% (p=0,0001) compared to controls, several other
comparative studies have shown a decrease of dynamic endurance from 32% to 77% this wide range is related to the
diversity of measurement methods used [19,20,21].

5. Conclusion

Muscle dysfunction in COPD is characterised by atrophy, and weakness. These muscle changes influence exercise
tolerance and daily life activities. Currently, muscle strengthening and exercise retraining as part of a pulmonary
rehabilitation program constitute the cornerstone for improving muscle dysfunction and consequently the quality of
life of COPD patients.
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