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Objective: Chronic obstructive pulmonary disease (COPD) is often associated with sarco-
penia, and systemic inflammation is an underlying pathogenesis of COPD. In this study, the
effects of interleukin (IL)- 6 and IL-10 levels on sarcopenia in patients with COPD were
investigated.

Methods: Seventy-three patients (59 males and 14 females), aged 60-93 years old, who had
stable COPD (not including patients with advanced lung decline) were enrolled in this study.
The patients were classified according to four stages of lung function, based on the Global
Initiative for Chronic Obstructive Lung Disease 2018, and their symptoms were evaluated
using the COPD assessment test and mMRC dyspnea Scale. The skeletal muscle index (SMI)
was evaluated using a dual-energy X-ray absorptiometry test, and walking pace and handgrip
strength were measured to reflect muscle mass and function. The diagnosis of sarcopenia was
made according to the Asian Working Group for Sarcopenia and China guide recommenda-
tions. The inflammation biomarkers IL-6 and IL-10 were measured by enzyme-linked
immunosorbent assay. Albumin (Alb) was measured using the bromocresol green method.
Results: Twenty-eight patients (38.36%) were diagnosed with sarcopenia. IL-6 (r = —0.38,
P =0.001) and IL-10 (r = —0.38, P = 0.001) were negatively correlated with the SMI, while
the IL-10/IL-6 ratio had no correlation with sarcopenia. Multiple regression analysis showed
that age (OR = 1.11, P = 0.02) and IL-6 (OR = 1.07, P<0.05), had a strong correlation with
sarcopenia, while IL-10 was not statistically significant in sarcopenia. However, body mass
index (OR = 0.54, P = 0.002) had an opposite effect on muscle reduction.

Conclusion: The increase of IL-6 might be a factor associated with sarcopenia. However,
the relationship between IL-10 and sarcopenia is unclear.

Keywords: chronic obstructive pulmonary disease, sarcopenia, cytokine, interleukin-6,
interleukin-10

Introduction

Sarcopenia is a progressive disease characterized by systemic skeletal muscle loss,
and it is an important component of geriatric syndrome.' The risk factors include
age, long-term bed rest, inadequate nutrient intake, and intestinal dysfunction.'~
A significant reduction in muscle can jeopardize a person’s general safety and
reduce their quality of life’ by increasing the incidence rate of fractures and

disability. Sarcopenia can aggravate cardiovascular, respiratory, and endocrine
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diseases, increasing the mortality rate of those who also
have these diseases.” It has been found that chronic sys-
temic inflammation is closely related to the occurrence of
sarcopenia.’ It is known that elderly people with sarcope-
nia have increased levels of pro-inflammatory cytokines
and proteins.® Systemic inflammation associated with
chronic diseases can accelerate aging and muscle loss,
and higher levels of inflammatory factors such as inter-
leukin (IL)-6 and C-reactive protein will increase the risk
of muscle attenuation.” The mechanism may be related to
Frasca’s findings that inflammatory mediators can affect
muscle protein metabolism.® The treatment for sarcopenia
is currently based on aerobic exercise, but some studies
have shown that the use of drugs such as vitamin D and
omega-3 can attenuate the chronic low-grade inflammation
in patients with sarcopenia,’ but the significance of muscle
mass recovery is still unclear.

Chronic obstructive pulmonary disease (COPD) is
a persistent, obstructed-airway disease mainly character-
ized by progressive and irreversible dyspnea, and it is
directly related to sarcopenia.'® Tobacco smoking is an
independent risk factor for COPD, and smoking may
promote muscle breakdown and cause sarcopenia,'’'?
and patients with COPD often experience weight loss
and malnutrition. Studies have shown that body weight
is inversely proportional to length of hospitalization'?
and that patients with malnutrition have more acute
exacerbations and a poor prognosis.'* Malnutrition is
also known to promote the progression of sarcopenia,”
and albumin (Alb) is significantly related to nutrition
and can be used to predict nutritional levels."
Therefore, this study has chosen Alb to reflect the
patient’s nutritional status.

Chronic inflammation plays an important role in the
development of COPD. It not only acts in the acute
exacerbation phase but also plays a role in the stable
phase.'® The increase of systemic inflammation markers
can lead to decreased lung function.'® IL is a classification
of inflammatory mediator, regulating the occurrence and
progress of chronic inflammation. The role of IL in sarco-
penia is still under investigation, and this study investi-
gates the effect of IL on sarcopenia in patients with
COPD. To illustrate the problem, the following were
measured: the skeletal muscle index (SMI) to assess mus-
cle mass and diagnose sarcopenia; IL-6 and IL-10 to
reflect systemic inflammation; and lung function, which
can be used to reflect the degree of COPD, according to
the forced expiratory volume in the first second of

a forced exhalation (FEV1)% value. It was found that
the serum concentration of IL-6 and IL-10 and the sever-
ity of COPD are related to sarcopenia, and the levels of
IL-6 and IL-10 are directly proportional to the severity of
COPD.

Materials and Methods

Patient Population

Seventy-three patients with COPD were recruited for this
study between April 2017 and July 2018, after being
registered with the Department of Respiratory Medicine
of Shanxi Hospital of Integrated Traditional Chinese and
Western Medicine. The researchers explained the aims and
methodology of the study to the patients.

Inclusion Criteria

(1) patients (=60 years old) with a diagnosis of COPD,
according to the Global Initiative for Chronic Obstructive
Lung Disease (version 2018) stages, made at least three
years before joining the study; (2) patients with a good
self-care ability, meaning they can carry out daily life and
sports activities. The specific indicators are evaluated
based on the Barthel index and include independent eating,
bathing, grooming, dressing, going to the toilet, transfer
between beds and chairs, walking on flat ground, going up
and down stairs, and autonomous control of urine and
bowel, with a light dependence or no dependence score
(>60 points), at a stable stage.

Exclusion Criteria

(1) patients who were disabled and unable to give an
autonomous response or who showed some cognitive
abnormality; (2) patients with long-term (>2 months)'’
oral administration of corticosteroids (corticosteroids can
regulate metabolism in skeletal muscle by increasing pro-
tein breakdown and decreasing protein synthesis)'®; (3)
patients with diabetes; (4) patients with cardiac pacemaker
placement, myocardial infarction, cerebral hemorrhage,
acute cerebral infarction, or obvious sequelae of cerebral
infarction; (5) patients with inflammatory bowel disease,
obstructive sleep apnea syndrome, hyperthyroidism and
hypothyroidism, tumor, severe osteoarthritis, or an auto-
immune system disease; (6) patients with an acute exacer-
bation of COPD or those taking anti-infective drugs in the
month previous to the study; and (7) patients whose
experimental data was missing.
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Diagnosis of Sarcopenia
All enrolled patients completed the following
examinations:'” (O Pace measurement: the patient per-
forms a 4 m walking test to measure their pace. It is
intermittently measured two times, and the pace is aver-
aged. If the pace is >0.8 m/s; @ Grip force measurement:
the patient holds the grip to have their dominant handgrip
strength measured; a grip strength of >26 kg is normal for
a male and one of >18 kg is normal for a female; @) a dual
energy X-ray absorptiometry (DEXA) scan: a DEXA is
used to measure the appendicular skeletal muscle mass
(ASM) of the extremities. Accordingly, the four-limb
SMI, which is ASM/height?, should be an SMI <7.0 kg/
m? for males and an SMI <5.4 kg/m® for females.
Sarcopenia can be diagnosed using the data in two combi-
nations, either O+ @or @ + @).

In total, 73 patients (60-93 years old, 59 males and 14
females) completed the study. At the baseline assessment,
structured interviews were conducted, and the sociodemo-
graphic characteristics, COPD clinical history, and health
status of these patients were collected, including height,
weight (calculation of BMI), comorbidities, history of
smoking (smoking time, smoking quantity), history of
drinking (drinking time, alcohol consumption). This was
a cross-sectional study, and all the data were collected
during one interview with each participant. The study
protocol was approved by the Ethics Committee of the
Shanxi Hospital of Integrated Traditional Chinese and
Western Medicine and Shanxi Medical University.

Measurement of Pulmonary Function and

Quality of Life

The percentages of FEV1/the full forced vital capacity
(FVC) and FEV1% were recorded, and the patients were
graded. The modified Medical Research Council Dyspnea
Scale (mMRC) and the COPD Assessment Test (CAT)
questionnaire were used to assess the level of dyspnea
and quality of life. Among them, mMRC and CAT score
divided into groups below and above 2 and 10 points.

Measurement of Muscle Mass and

Function

In this study, a DEXA scan was used to measure the ASM
or the SMI. The method was selected based on the assess-
ment accuracy and the patient’s economic situation. Limb
muscle function was evaluated by a 4 m walking test and
handgrip force test.

Measurement of IL-6 and IL-10 and Alb

IL-6 and IL-10 are two cytokines that are partly released
into the blood to regulate immune and inflammatory reac-
tions. Therefore, plasma was used to measure these inter-
leukin levels.?® The patients gave 3 mL of peripheral
venous blood in the early morning on an empty stomach.
It was then centrifuged at room temperature (4000 rpm for
8 min), and the upper serum was stored in a refrigerator at
—80°C. After thawing, the IL-6 and IL-10 indicators were
determined, and IL-10/IL-6 was calculated to clarify the
proportional relationship between the two indicators.

The serum IL-6 and IL-10 contents were measured by
enzyme-linked immunosorbent assay (ELISA). A standard
curve was prepared according to the specification, and the
plasma to be tested was measured. The optical density
value was measured at a wavelength of 450 nm, using
a spectrophotometer (provided by the laboratory of Shanxi
Medical University) to calculate the serum IL-6 (ELSA
kit, Shanghai Xitang Biotechnology Co., Ltd.) and IL-10
(ELSA kit, Shanghai Xitang Biotechnology Co., Ltd.)
content.

The Alb content was measured using the bromocresol
green method (Alb kit, Kehua Biotechnology Co., Ltd.).
After the standard curve was prepared, the plasma Alb
level was measured. The optical density value was mea-
sured in 30 seconds at a wavelength of 630 nm, using an
automatic biochemical analyzer (Hitachi 7600-110, pro-
vided by Shanxi Hospital of Integrated Traditional Chinese
and Western Medicine) to obtain the Alb concentration.

Statistical Analyses

Statistical analyses were performed using SPSS software (ver-
sion 23.0). All data were expressed as means + SD or medians
with interquartile ranges. The Kolmogorov—Smirnov test was
used to analyze the normality of distribution. Continuous
variables were described as means + SD, and the Student’s
t-test was used for comparative analysis. A rank-sum test was
used to compare the parameters of non-normal distribution
data between the groups. Categorical variables were analyzed
using an x2 test and a #-test with 95% confidence intervals.
Pearson’s correlation and Spearman correlation analysis was
used to determine the relationships between walking pace, grip
strength, SMI and other clinical parameters, such as IL-6,IL-
10 and FEV1/FVC,CAT score. Multiple logistic regression
analysis, which was performed on all patients, was aimed to
find significant determinants of sarcopenia, and P < 0.05 was
deemed to indicate statistical significance.
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Results

Patient Characteristics

Table 1 gives details of the patients with stable COPD who
participated in the study. Of the 73 patients, 14 (19.2%) were
female, and 59 (80.8%) were male. Sarcopenia was diag-
nosed in 28 (38.36%) patients, with an average age of 76.46
+ 9.45 years. Of the 45 (61.64%) patients without sarcope-
nia, 39 were male, and 6 were female with an average age of
71.18 + 9.12 years. The patients with sarcopenia were sig-
nificantly older, had lower BMI values, and they had been
smokers for longer. The CAT score was higher in the sarco-
penia group (P < 0.05), and the difference was statistically
significant, indicating that the quality of life of COPD
patients with sarcopenia was worse than that of patients
without it. There were no significant differences in gender,
hypertension, arrhythmia, smoking quantity, cigarette grade,

Table | Baseline Characteristics of Study Subjects

duration of drinking, or alcohol consumption between
patients with and without sarcopenia.

Clinical Characteristics

Table 2 compares the group of patients with sarcopenia
with the group without sarcopenia. The pace of the
4 m walking test was measured, and the grip strength of
the electronic gripper, as well as the ASM of the extremi-
ties, and nutritional indicators, such as Alb, were
significantly lower in the group with sarcopenia than in
the non-sarcopenia group (P < 0.001). Since females have
a significantly lower SMI and grip strength, the patients
were separated again according to gender, and the compar-
ison of SMI and grip strength between those with and
without sarcopenia was carried out for the different gen-

ders. The grip strength and SMI of the sarcopenia group

Variable Sarcopenia (%) Without Sarcopenia Total n=73 tz P-value
n=28(38.36) (%) n=45(61.64)
Age (years) 76.46+9.45 71.18%9.12 73.21+9.54 2.38 0.02°
Sex 28 45 2.59 0.11
Male(%) 20(71.4) 39(86.7)
BMI(Kg/m?) 19.21£3.10 23.94+3.07 22.12+3.84 6.36 <0.001*
Comorbidities (%)
Hypertension 10(31.1) 14(35.7) 0.17 0.68
Tuberculosis 3(10.7) 2(4.4) 1.06 0.30
Arrhythmia 6(21.4) 7(15.6) 0.41 0.52
Infectious disease 0(0) 2(4.4) 1.28 0.26
Number of people drinking(%) 2(7.1) 9(20.9) 2.46 0.12
Drinking times(years) 50.00+14.14 31.67%19.69 35.00%19.62 1.23 0.25
Alcohol consumption (mL) 100.00+70.7 1 194.44+148.84 177.27+140.29 0.85 0.42
Number of people smoking(%) 17(60.7) 35(77.8) 52(71.23) 2.45 0.12
Smoking time(years) 42.12+13.87 34.17£11.20 36.77£12.58 222 0.03?
Smoking quantity/day(piece) 20.0(12.5-37.5) 30.0(20.0-40.0) 29.50(20.0-40.0) 1.62 0.11
mMRC score(%)
01 13(46.4) 28(62.2) 1.75 0.19
24 15(63.6) 17(37.8)
CAT score(%)
<10 6(21.4) 21(46.7) 4.72 0.03°
=10 22(78.6) 24(53.5)

Notes: The study subjects who were absent for more than |0 years were not included in the drinking group; Patients with pulmonary tuberculosis have been cured for
more than five years and currently do not need oral anti-tuberculosis drugs; *P<0.05 was statistically significant.
Abbreviations: BMI, body mass index; CAT score, COPD assessment test; mMRC, modified British Medical Research Council Respiratory Questionnaire.
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Table 2 Clinical Outcomes According to Presence or Absence of Sarcopenia
Variable Sarcopenia Without Sarcopenia Total tz P-value
Duration of the disease(years) 17.86+16.36 15.189.10 16.21+12.36 0.90 0.37
Pulmonary function
FEVI/FVC(%) 48.79(33.22-63.30) 58.64(48.75-64.50) 53.30(42.08-63.75) 2.06 0.04*
FEV1%(%) 44.99+18.46 51.91+17.82 49.26+18.25 1.59 0.12
Disease severity by GOLD(%)
| 1(3.6) 3(6.7) 4.21 0.24
2 9(32.1) 24(53.5)
3 12(42.9) 11(24.4)
4 6(21.4) 7(15.6)
Nutritional indicator
Alb(g/L) 32.25+5.10 37.03+4.51 35.20+5.26 4.19 <0.0017
Muscle strength
Walking speed (m/s) 0.58+0.25 0.88+0.34 0.77+0.34 4.11 <0.0017
Grip strength(kg) 22.46+8.39 31.90+7.39 28.28+9.01 5.04 <0.001%
Muscle composition
ASM(Kg) 14.63+3.64 22.4243.61 19.43+5.24 8.93 <0.001%
SMI(Kg/m?) 5.35%1.12 7.80+0.96 6.86x1.57 9.96 <0.001%
Comparison of grip strength and SMI for different gender
Male
Grip strength(kg) 25.52+7.9 33.8+5.9 28.28+9.01 4.54 <0.001*
SMI(Kg/m?) 5.79+0.91 7.99+0.85 6.86x1.57 9.20 <0.001%
Female
Grip strength(kg) 14.84+3.05 19.58+2.29 28.28+9.01 3.19 0.01*
SMI(Kg/m?) 4.24+0.8 6.56+0.67 6.86x1.57 5.73 <0.001°
Inflammatory biomarkers
IL-6(pg/mL) 26.30£10.70 18.69+11.19 21.61x11.54 2.78 0.005%
IL-10(pg/mL) 9.54+7.17 6.94£3.03 7.94£5.15 2.15 0.04*
IL-10/1L-6 0.45+0.41 0.8I1+l.61 0.68+1.30 1.19 0.15

Notes: GOLD grades are based on the 2018 GOLD Global Chronic Obstructive Pulmonary Disease Initiative, and the specific content is classification of airflow limitation
severity in COPD (based on post-bronchodilator FEVI):GOLDI| -mild-FEV1280% predicted; GOLD2-moderate-50%<FEV|<80% predicted; GOLD3-severe
-30%<FEV1<50% predicted; GOLD4-very severe-FEV|<30%predicted; P<0.05 was statistically significant.

Abbreviations: FEVI/FVC, FEV1% measured after inhalation of bronchodilators; ASM, appendicular skeletal muscle mass; SMI, skeletal muscle index; Alb, albumin; IL-6,

interleukin-6; IL- 10, interleukin-10.

was significantly lower, regardless of gender (P < 0.05).
A comparison of the clinical indicators related to COPD
shows that FEV1/FVC was lower, and the difference was
statistically significant (P < 0.05). There were no statisti-
cally significant differences between the two groups in
terms of the time of disease and grade of lung function.
The expression of pro-inflammatory factor IL-6 and anti-
inflammatory factor IL-10 was significantly higher in the
serum of COPD patients with sarcopenia than in the non-
sarcopenia group, but the IL-10/IL-6 ratio showed no
significant difference between the two groups.

The Correlation Between SMI and
Inflammation Indicators

To further study the correlation between the different
indexes and sarcopenia in Tables 1 and 2, a Pearson
correlation test was performed. Tables 3 and 4 shows
that the walking pace, grip strength, and SMI have
strong positive correlations. Age and IL-10 are signifi-
cantly negatively correlated with walking pace, handgrip
strength, and SMI (P < 0.05). However, IL-6 is only
negatively correlated with SMI (P < 0.01), and weakly
correlated with grip strength and pace (Figure 1).
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Table 3 Correlation Between Sarcopenia Indicators and Inflammatory Mediators

Variable Walking Pace(m/s) Grip Strength(Kg) SMI(Kg/m?)

r P-value r P-value r P-value
Age —0.50 <0.001* —0.12 0.31 -0.27 0.02*
Smoking time(years) —0.05 0.74 -0.27 0.05 —0.20 0.16
BMI 0.39 0.001* 0.46 <0.001* 0.76 <0.001*
Alb(g/L) 0.20 0.09 0.40 0.001* 0.47 <0.001*
FEVI/FVC 0.36 0.002* 0.31 0.008* 0.32 0.006*
FEV1% 0.28 0.02* 0.24 0.04 0.29 0.01*
CAT score —-0.16 0.17 -0.27 0.02* —0.15 0.20
IL-6(pg/mL) —0.01 0.93 —0.20 0.08 —0.38 0.001*
IL-10(pg/mL) —0.26 0.03* —-0.23 <0.05° —0.38 0.001*
IL-10/IL-6 —0.03 0.78 0.10 0.42 0.16 0.19
Walking pace(m/s) - - 0.64 <0.001* 0.58 <0.001*
Grip strength(Kg) 0.64 <0.001* - - 0.72 <0.001*

Notes: CAT score, self-assessment test for COPD patients; *P<0.05 was statistically significant.
Abbreviations: FEVI/FVC, FEV1% measured after inhalation of bronchodilators; Alb, albumin; IL-6, interleukin-6; IL-10, Interleukin-10; SMI, skeletal muscle index; FEVI,

forced expiratory volume in the first second; FVC, forced vital capacity.

Table 4 Correlation Between SMI and Age-Corrected IL-6, IL-
10 Levels, IL-10/IL-6

SMI(Kg/m?)
r P-value
IL-6(pg/mL) -0.42 <0.001?
IL-10(pg/mL) -0.34 0.004*
IL-10/IL-6 0.21 0.08

Note: *P<0.05 was statistically significant.
Abbreviations: IL-6, interleukin-6; IL-10, interleukin-10; SMI, skeletal muscle
index.

Pulmonary function indexes (FEVI/FVC, FEV1%),
BMI, and serum Alb concentration were positively cor-
related with walking pace, grip strength, and SMI (P <
0.05). There was also a significant negative correlation
between the CAT score and grip strength (P < 0.05), but
the correlation between IL-10/IL-6 ratio and SMI was
weak. There was no significant correlation between
smoking time and walking pace, grip strength, and
SMI. In order to exclude the influence of age on serum
IL-6 and IL-10, the levels of IL-6 and IL-10 were
adjusted for age, and the correlation with SMI was
analyzed again. And the conclusion was the same as

before (P < 0.05) (Tables 3 and 4).

Factors Related to Sarcopenia in Patients
with COPD

Clinical data including inflammatory factors, clinical

characteristics and indicators of patients were collected.

The variables that are indistinguishable between the two
groups were eliminated as confounding variables, and
the indicators with statistical differences between the
groups were subjected to multiple linear regression ana-
lysis. The number of smokers was not included in the
regression analysis because the number of smokers did
not match the number of participants in the regression
analysis. Finally, SPSS software was used to clarify the
stability and goodness of fit of the model. Variables
including age, BMI, CAT score, Alb level, FEV1/FVC,
IL-6 and IL-10 levels were analyzed in the multivariate
unconditional logistic regression analysis. Multivariate
unconditional logistic regression analysis showed that
age (OR = 1.11, P = 0.02) and IL-6 (OR = 1.07, P <
0.05) were closely associated with the incidence of
sarcopenia. In other words, with the increase of age
and IL-6, the incidence of sarcopenia increases, while
the level of IL-6 has a weaker effect. Meanwhile, BMI
(OR = 0.54, P = 0.002) were related to preventing
muscle loss (Table 5). In addition, the CAT score and
serum Alb content has no significant effect on the inci-
dence of sarcopenia.

Discussion

This study found that COPD patients with sarcopenia
have greater circulating levels of IL-6 and IL-10 when
compared to those without. IL-6, IL-10, and age have
a negative correlation trend with SMI. Pulmonary func-
tion indexes FEV1/FVC, FEV1%, BMI, and nutritional
index serum Alb are positively correlated with SMI. In
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Figure | Correlation between IL-6, IL-10 content,IL-10/IL-6 ratio and SM.

addition, the incidence of sarcopenia increases with age
and IL-6 levels. On the contrary, increases in BMI is
related to a decrease in the incidence of sarcopenia.
However, the IL-10/IL-6 ratio is not significantly asso-
ciated with sarcopenia.

Table 5 Analysis of Risk Factors for Sarcopenia

Sarcopenia is a progressive skeletal muscle disorder
which involves the accelerated loss of muscle mass and
function, and it is clearly associated with increasing age.*
Similarly, age is often listed as a risk factor for COPD."’
In addition to age, gender is also considered to be one of

Variable Partial Regression Coefficient (b) | Standard Error (SE) Wald Df P-value OR 95% ClI

Age 0.11 0.05 5.15 | 0.02* 111 1.01-1.23
BMI(Kg/m?) —0.63 0.20 9.49 | 0.002* 0.54 0.36-0.80
CAT score 0.12 0.82 0.02 | 0.89 1.12 0.23-5.58
Alb(g/L) —-0.19 0.10 3.52 | 0.06 0.82 0.67-1.01
FEVI/FVC —0.03 0.04 0.65 | 0.41 0.97 0.90-1.04
IL-6 0.07 0.04 4.04 | <0.05* 1.07 1.01-1.12
IL-10 0.11 0.10 1.15 I 0.28 1.12 0.92-1.35

Notes: The method of statistical analysis was multivariate unconditional logistic regression analysis; FEVI/FVC measured after inhalation of bronchodilators; CAT score,

self-assessment test for COPD patients; *P<0.05 was statistically significant.
Abbreviations: Alb, albumin; IL-6, interleukin-6; IL-10, interleukin-10.
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the factors affecting the progression of COPD.'® However,
Foreman found that the prevalence of COPD is almost
equal in men and women,>' and it has been found that
while gender can affect the prevalence of sarcopenia, the
gender differences are also influenced by age.”? In this
study, patients in the sarcopenia group were significantly
older than those in the non-sarcopenia group, but there was
no significant difference between the sexes.

At present, it is recognized that the pathogenesis of
COPD is related to systemic or local chronic inflamma-
tion. Continuous low-grade inflammation affects airway
epithelial cell damage and repair.>® IL-6 and IL-10 play
an indispensable role in the occurrence and progression of
inflammation, and it has been shown that serum IL-6
levels in patients with COPD are higher than in healthy
adults.'®** Muscle reduction in elderly patients with
COPD is a common complication. In this study, the pro-
portion of patients with COPD and sarcopenia accounted
for 38.36% of the total number of patients, indicating that
sarcopenia is very common in patients with COPD, and
activity tolerance is reduced due to muscle loss. It is
currently believed that chronic low-grade inflammation is
closely related to the occurrence of muscle loss,” and Byun
et al*® found that muscle reduction is related to inflamma-
tory mediators, such as tumor necrosis factor-o levels.

The contracting skeletal muscle may synthesize and
release IL-6,%° but it is dependent on the intensity and
duration of the exercise. In order to increase the con-
centration of IL-6 in the blood, it is necessary to parti-
cipate in long-term exercise involving a significant
muscle mass in the contractile activity.”” IL-6 increases
caused by short-term strenuous exercise will also rapidly
decrease.”® However, the patients in this study were all
elderly people who were retired, did not participate in
high-intensity long-term exercise, and did not perform
pulmonary rehabilitation exercise therapy. Therefore, the
effect of exercise on IL-6 in the two groups of patients
included in the study can be ruled out. In this study, in
patients with COPD with sarcopenia, the serum IL-6
concentration was significantly higher than that in nor-
mal muscle patients, and it was negatively correlated
with the SMI. IL-6 has a two-way effect on skeletal
muscle. It is an important muscle cell molecule released
during skeletal muscle movement, promoting muscle
fiber metabolism and regeneration.”® However, when
IL-6 activates cells with a trans-signaling pathway, it
has a pro-inflammatory effect,>® which is also involved
in the induction of chronic inflammation in patients with

COPD. Xia et al*® found that pro-inflammatory factors,
such as IL-6, may be involved in promoting skeletal
muscle proteolytic activation and insulin resistance,
both of which are important factors for muscle atrophy.
At the same time, elevated plasma levels of pro-
inflammatory factors, such as IL-6, may increase the
formation of reactive oxygen species (ROS), which
may further promote muscle protein hydrolysis by acti-
vating the ubiquitin-proteasome system forkhead box
O3a-mediated pathway,®' but the current mechanism is
still uncertain. Haddad et al’> found that long-term
chronic low levels of IL-6 may induce the down-
regulation of ribosomal S6 kinase, signal transducer
and activator of transcription proteins, and other myo-
cyte growth factor phosphorylation, thereby affecting
myocyte atrophy. The data from this study suggest that
the increase of IL-6 has a significant relationship with
sarcopenia, but whether IL-6 is the cause of muscle
atrophy still needs to be verified.

This study also found that the concentration of IL-10 in
patients with COPD and sarcopenia was significantly higher
than that in normal patients. Studies have shown that the
nuclear factor kappa-light chain enhancer (NF-«kB) expres-
sion of activated B cells is enhanced in mice knocking out the
IL-10 gene,* while NF-kB binds to the IL-10 promoter and
enhances transcription of the IL-10 gene.** In addition, NF-
kB can also induce ubiquitin-protecasome pathway
activation,” which specifically recognizes muscle protein
and hydrolyzes it. This is an important pathway for skeletal
muscle atrophy and myocyte apoptosis. Katherine®® and
other studies have found that increased plasma levels of IL-
10 are associated with increased female fat mass and may
increase the incidence of metabolic syndrome. In obesity and
insulin resistance, growth hormone secretion is reduced,
resulting in reduced muscle weight and strength.’’
However, IL-10 increases with IL-6 during the inflammation

38
process,

so it is necessary to use the IL-10/IL-6 ratio to
indicate whether IL-10 concentration is associated with sar-
copenia alone. This study found no significant correlation
between the IL-10/IL-6 ratio and SMI, and multiple logistic
regression shows that IL-10 concentration has no relationship
with the occurrence of sarcopenia, so the association between
IL-10 and sarcopenia needs further study.

One of the main causes of sarcopenia is malnutrition,
which can be caused by reduced nutrient intake, increased
catabolism, and reduced intestinal absorption. This study
found that the BMI and Alb concentrations in patients with
COPD and sarcopenia were significantly different from those
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in the normal muscle group, and is positively correlated with
SMI. The decrease of BMI were significantly associated with
the progression of sarcopenia. According to Table 5, the
relationship between albumin concentration and sarcopenia
cannot be shown, the result might be related to the sample
size included in the trial. Inflammatory mediators can affect
many aspects of nutrient intake and absorption. Martinez

1° and other studies have found that the secretion of

et a
interleukin in the blood of patients with anorexia is signifi-
cantly increased, indicating that increased interleukin can
promote anorexia. Further studies have found that inflamma-
tory factors, such as IL-6, can promote the release of leptin,
reduce the intake of patients, inhibit the synthesis of fat cells,
increase energy metabolism, and cause muscle atrophy.*’
Pro-inflammatory cytokines, such as IL-6, have the effects
of reducing protein synthesis and promoting protein
hydrolysis,*' thereby affecting muscle synthesis and metabo-
lism and promoting muscle fiber reduction and muscle atro-
phy. IL-6
decomposition, and metabolism of nutrients by regulating

In addition, can affect the absorption,
the secretion of hormones such as glucagon, cholecystokinin,
and adrenocorticotropic hormone.*' Therefore, IL-6 can also
influence sarcopenia by affecting nutrition and metabolism.

Smoking is the most important risk factor for COPD,
and some studies have found a link between cigarette
smoke and muscle loss. According to Robison et al,'
cigarette smoke can cause calcium ion (Ca®") reduction
in muscle fibers and abnormal Ca®" signaling through
various mechanisms, thereby accelerating myocyte
death. Cigarette smoke also promotes the production of
ROS, induces the activation of NF-xB, promotes the
degradation of muscle proteins by the proteasome, and
promotes muscle atrophy.'? Therefore, although the spe-
cific mechanism of smoking-induced muscle atrophy is
not fully understood, it appears to be one of the risk
factors for muscle atrophy. This study found that
patients with COPD and sarcopenia had smoked for
significantly longer than patients without sarcopenia,
but the correlation was not clear. The longer a patient
has smoked, the more likely it is that they will have
changed the number of cigarettes they smoke a day, as
well as the brand and grade of tobacco they smoke.
These factors would all have affected the correlation
between smoking and muscle atrophy in this experi-
ment. Thus, more data concerning patients’ smoking
habits need to be collected so that further clinical

research can be carried out.

Conclusion

Sarcopenia is a common complication of COPD. The
concentrations of IL-6 in patients with COPD and sarco-
penia were significantly higher than those with only
COPD, and they were negatively correlated with the ske-
letal muscle index of the extremities, which is related to an
increased incidence of sarcopenia. Therefore, high inflam-
matory mediator concentrations and chronic persistent
inflammation can be strongly linked to sarcopenia.
However, since the role of IL-10 in sarcopenia is not yet
clear, further studies should be conducted.
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