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Background: Pulmonary and activation-regulated chemokine (PARC) also named CC-
chemokine ligand 18 (CCL18) is a lung-predominant inflammatory protein that is found in
serum. The relationship of PARC/CCL18 with the chronic obstructive pulmonary disease
(COPD) is not fully understood. The aim of the present study is to analyze the expression of
PARC/CCL18 in COPD.

Methods: Ninety-cight hospitalized COPD patients and 60 healthy volunteers from
January 2019 to December 2019 were recruited in this retrospective study. Gender, age,
height, weight, disease duration, smoking status, blood cell classification and count, length of
hospital stay (LOS), symptom score, including COPD Assessment Test (CAT) score, mod-
ified British Medical Research Council (mMRC) score, lung function and therapy were
recorded and serum PARC/CCL18 was analyzed by ELISA. The correlation between symp-
tom score, blood cell classification and count, CRP, lung function parameters and serum
levels of PARC/CCL18 and ROC curves of PARC/CCL18 levels and inhaled corticosteroids
(ICS) were accessed.

Results: It was found that serum PARC/CCLI18 level in hospitalized COPD population was
significantly higher than that in healthy people (p=0.003). COPD patients with emphysema
had significantly higher serum level of PARC/CCLI18 than those without emphysema
(p=0.049). Total lung capacity (TLC) and residual volume (RV)/TLC had positive correlation
with serum level of PARC/CCL18 (p=0.001, 0.020, respectively). Furthermore, serum
PARC/CCL18 level was predictive for the application ICS (p=0.003) and related to
C-reactive protein (p <0.0001) in hospitalized COPD patients.

Conclusion: PARC/CCL18 is associated with the severity of inflammation and emphysema
in COPD. Furthermore, PARC/CCL18 is a predictor of ICS application in the treatment of
hospitalized COPD patients.
PARC/CCL18, COPD, inflammation, inhaled

Keywords: pulmonary function,

corticosteroids

Background

Chronic obstructive pulmonary disease (COPD) is a severe chronic disease affect-
ing over 170 million people' and responsible for over 3 million deaths each year
globally,? which has had a great impact on the stress on the health burden world-
wide. In this setting, reliable and reproducible biomarkers play a key role in the
management of COPD.? Based on the characteristics of rapid acquisition and easy
standardization, blood is the most attractive organ for obtaining biomarkers.
However, its application may be limited in pulmonary diseases because most
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serum proteins are secreted by the bone marrow, the liver
and other non-pulmonary organs. Fortunately, pulmonary
and activation-regulated chemokine (PARC), which also
named CC-chemokine ligand 18 (CCL18), is a 7-kD pro-
tein secreted in the lungs predominantly and a member of
the CC chemokine family containing two-disulfide bonds
(Cys10-Cys34 and Cys11-Cys50).*>

Chemokines play a crucial part in inflammation and
immunity by regulating the movement of leukocytes.®
PARC/CCL18 also has chemotactic activity toward
human naive T cells without doubt.*’ Besides, it also
attracts Th2 cells, B cells, immature dendritic cells, NK
cells, basophils, bone marrow progenitor cells, fibroblasts
and so on.¥ 12 Although, indeed, the exact biological func-
tion of PARC/CCLI18 is unclear, serum levels are elevated
in acute coronary syndromes, idiopathic pulmonary fibro-
sis and childhood acute lymphoblastic leukemia.'* ">
However, the relationship of PARC/CCLI18 with COPD
is currently unknown'® while early studies indicated the
lung tissue express PARC/CCL18 highly and constitu-
tively in humans.®'”

Evaluated by forced expiratory volume in one second
(FEV1), forced vital capacity (FVC) and the FEV1 to FVC
ratio (FEV1/FVC), lung function is an impersonal indica-
tor of general respiratory health and a significant long-term
predictor in COPD patients.'®** There were some studies
got promising data and draw the conclusion that serum
PARC/CCL18 level was significantly associated with
reduced body mass index (BMI), airflow obstruction, dys-
pnea, acute exacerbations and health outcomes.>>>* There
was also a genome-wide association study of lung function
phenotypes in a founder population provided an evidence
of the associations of PARC/CCL18 with FEV1/FVC and
indicated PARC/CCLI18 is involved in anti-microbial
immunity in airway mucosa and to contribute to lung
function phenotypes in healthy, unselected subjects.®

As far as we know, the data directly discussing the
relationship of PARC/CCL18 with lung function and ther-
apy in COPD is limited. ICS application in COPD is
controversial. It reduces inflammation in the airways but
also increases the risk of pulmonary infection, and oro-
pharynx fungal infection.’’2° Therefore, our aim is to
examine the level of serum PARC/CCL18 in COPD
patients and in normal population and analyze the associa-
tion between serum PARC/CCL18 and clinical symptoms,
pulmonary function, blood cell classification and counting,
therapy in COPD, comprehensively. To achieve this end,
from COPD patients and healthy

serum samples

volunteers were collected. The correlations between
serum PARC/CCL18 and relevant test results were
studied.

Methods

Study Cohort and Clinical Parameters
The study was approved by the Ethics Committee of
Shanghai Tenth People’s Hospital (No. 20KT75). All
experiments performed in this study are in accordance
with the approved ethical standards and the volunteers’
informed consents were obtained. COPD patients in
Department of Respiratory Medicine of Shanghai Tenth
People’s Hospital from January 2019 to December 2019
were recruited in this retrospective study. The subject’s
COPD diagnosis was based on the ratio of post-
bronchodilator FEV1 to FVC <0.70 according to the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guideline standards. Exclusion criteria: asthma,
tuberculosis, pneumonia or other site infection; connective
tissue disease, arthritis, inflammatory bowel disease; com-
plicated with malignant tumor; coronary artery disease;
lack of PARC/CCLI18 data. COPD Assessment Test
(CAT) and modified British Medical Research Council
(mMRC) scores were used to assess the symptom severity
of patients. All the patients were diagnosed with, assessed,
treated and followed by occupational respiratory physi-
cians and clinical, laboratory, lung function, therapy were
systematically recorded in the Computerized Patient
Record System (CPRS) at the hospital. We also enrolled
60 healthy volunteers between 35 and 60 yrs old at random
who underwent routine physical examination in our hospi-
tal and serum samples were collected for healthy control.
COPD patients’ data of clinical, blood cell classification,
lung function and therapy were obtained from CPRS. The
flow chart of this study is shown in Figure 1.

Systematic Assessment of COPD

Gender, age, height, weight, disease duration, smoking sta-
tus, length of hospital stay (LOS), lung function, therapy, and
symptom scores, including CAT score, mMRC score were
recorded. Disease onset was defined as the time when first
diagnosed as COPD, and the time from disease onset to blood
samples collected were defined as the disease duration. Pack-
years of smoking was the number of packets smoked per day
times the number of years. CT images were reconstructed at
5.00 mm section thickness in 10 mm intervals and a change
of low-density area showed in lung window, CT value
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Figure | The flowchart of this study.

decreased (about —910HU), vascular texture became thinner,
sparse and number reduced were defined as emphysema. The
treatment for patients was decided by the attending physi-
cians and was not particularly limited. This study focused on
the treatment of inhaled corticosteroids (ICS). The guidelines
for ICS application are 1) hospitalization for acute exacerba-
tions of COPD; 2) moderately acute exacerbations of COPD
greater than 1 time per year; 3) eosinophils greater than
100 per microliter. Paired serum sample, lung function
were performed and collected both at the time of registration.
All participants rested in a quiet condition for 30 min before
lung function tests. Lung function was measured by pulmon-
ary function meter (Sensormedics Inc.) before and after
inhalation of short-acting 3 agonist (salbutamol). Total lung
capacity (TLC), residual volume (RV), forced expiratory
volume in the 1st second (FEV1), forced vital capacity
(FVC), peak expiratory flow (PEF), carbon monoxide diffu-
sion capacity (DLCO) and vital capacity (VC) were mea-
sured. Lung function results were staged based on GOLD
(Global Initiative for Obstructive Lung Disease) guideline.
GOLD stage I (FEV1, > 80% predicted), II (FEV1, 50-80%
predicted), III (FEV1, 30-50% predicted), or IV (FEVI1<
30% predicted) of COPD.*°

Human-PARC/CCLI8 ELISA

Blood was centrifuged at 4000rpm for 5 minutes to separate
the supernatant and serum samples were stored at —80°C until
assayed. Serum PARC/CCL18 was analyzed by enzyme
immunoassay (RayBio®™ Human PARC ELISA Kit, USA)
using serum diluted by 400 times according to the results of

Multiple linear regression

Logistic regression

the preliminary experiment and the experiment was carried
out in strict accordance with the experimental protocol.
Serum samples from 60 healthy controls were also measured.

Statistical Analyses

All analyses were performed by SPSS version 21 (SPSS Inc.
Chicago, IL) and GraphPad Prism6 (GraphPad Software, San
Diego, USA). Independent sample #-test and Pearson’s chi-
square test were used to assess the baseline parameters and to
evaluate the differences between the groups appropriately.
Mann—Whitney test was used to assess the differences of
PARC levels between COPD patients and healthy control,
emphysema and non-emphysema, ICS and non-ICS applica-
tion group. ANOVA statistics was used to evaluate the differ-
ences between multiple groups. Pearson correlation analysis
was used to assess the correlation. Multiple linear regression
was performed assessing the association between PARC and
independent variables. Logistic regression was used to assess
the predicted ability of PARC on ICS application. Receiver
operating characteristic curve (ROC curve) was used to assess
the predictive accuracy of ICS application. All tests were two-
sided and p < 0.05 was considered to be significant.

Results

Demographic and Clinical Variables

98 COPD patients and 60 healthy individuals were
included in this study. Table 1 shows the clinical charac-
teristics of the subjects. Males were more dominant among
COPD patients (79.59%). Mean serum concentration of
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Table | Clinical Characteristics of the Subjects

COPD Healthy Control p value
(n=98) (n=60)
Age (yrs) 71.48+8.60 63.31x7.78 -
Male, n (%)/ 78 (79.59%) 32 (53.33%) -
Female
Disease duration 10.10+8.66 - -
(rrs)
Pack-years 26.78 19.54+24.17 -
+18.58
Current smoker 17 (17.35%) 14 (23.33%) -
(%)
LOS (days) 7.3613.24 - -
CAT (score) 25.07+6.40 - -
mMRC (score) 2.69+0.97 - -
BMI (kg/m?) 23.00+3.98 22.78+3.75 -
COPD severity, - -
GOLD
Mild, | 18 (18.37%)
Moderate, Il 21 (21.43%)
Serve, Il 40 (40.82%)
Very serve, IV 19 (19.39%)
PARC, ng/mL 162.56 85.09+5.97 0.003
+14.44

Notes: Analyzed by Mann—-Whitney test. Data are presented as mean * SD, or
number. — means data lacking or not applicable. Bold text means p<0.05.
Abbreviations: COPD, chronic obstructive pulmonary disease; yrs, years; LOS,
length of hospital stay; CAT, COPD Assessment Test; mMRC, modified British
Medical Research Council; BMI, body mass index; PARC, pulmonary and activation-
regulated chemokine.

PARC/CCL18 in COPD patients was 162.56+£14.44 ng/
mL, while that was 85.094+5.97 ng/mL in healthy control,
and p value of Mann—Whitney test between them was
0.003 (Figure 2).

Serum PARC/CCLI8 and Clinical
Features

As Table 1 shows, of the 98 COPD patients, average
disease duration and LOS were 10.10+8.66 years and
7.36+£3.24 days, respectively. Mean CAT and mMRC
scores were 25.07£6.40 and 2.69+0.97, respectively.
Figure 3 shows the relationship between clinical features
and serum levels of PARC/CCL18. According to mMRC
score, samples were divided into 4 groups (score=1, 2, 3,
4, respectively), and there were statistically significant

differences in serum levels of PARC/CCL18 between the
4 groups (p=0.010, Figure 3B). A similar method was used
for GOLD (Figure 3A), and there was no difference
between the four groups (Grade I, II, III, IV, respectively,
p=0.451). There were statistically significant positive rela-
tionships between CAT score (Figure 3C, r=0.26,
p=0.010), disease duration (Figure 3D, r=0.27, p=0.016)
and serum levels of PARC/CCLI18. The correlation
between LOS (Figure 3E, r=0.13, p=0.206), BMI (Figure
3F, r=0.18, p=0.084) and serum levels of PARC/CCL18

were not statistically significant, respectively.

Serum PARC/CCLI8 and Blood Test
Figure 4 shows the relationship between white blood cells
(WBC), hemoglobin (Hb), platelet (PIt), neutrophils (Neut),
neutrophil ratio (Neut%), C-reactive protein (CRP) and
serum PARC/CCLI18 level, respectively. There were positive
relationships between CRP (r=0.48, p<0.0001) and serum
PARC/CCLI18 values. There were no relationships between
Neut% (r=0.24, p=0.017), Hb (=0.3, p=0.027), WBC
(r=0.14, p=0.170), Plt (r=0.10, p=0.305), Neut (r=0.20,
p=0.046) and serum PARC/CCLI18.

Serum PARC/CCLI8 and Lung Function

Ninety-eight recruited patients were divided into emphysema
group and non-emphysema group according to lung CT
results. As Figure 5 shows, PARC/CCL18 levels were higher
in the emphysema patients than non-emphysema patients in
COPD (184.4 vs 117.0 ng/mL, p=0.048). Consistently,
PARC/CCL18 levels were significantly associated with
TLC (r=0.46, p=0.001) and RV/TLC (1=0.34, p=0.020).
Compared with non-emphysema group, there were more
males (57 vs 21, p<0.0001), and higher pack-years (29.07
vs 14.26, p=0.008), mMRC scores (2.85 vs 2.41, p=0.025),
CAT scores (26.41 vs 22.79, p=0.005), RV (2.72 vs 1.91,
p=0.019), TLV (5.01 vs 4.06, p=0.012) and RV/TLV (0.55 vs
0.48, p=0.044) in emphysema group (Table 2).

Then, a multiple linear regression was performed with
PARC as dependent and emphysema, gender, CAT, mMRC,
RV, TLC, RV/TLC as independent variables. Using multiple
linear regression we estimated emphysema, gender, CAT,
mMRC, RV, TLC, RV/TLC to identify clinical indicators
independently predictive of PARC levels. In our analysis,
emphysema (p=0.654), gender (p=0.564), CAT (p=0.782),
mMRC (p=0.979), RV (p=0.296), TLC (p=0.657), RV/TLC
(p=0.409) were not predictive of PARC levels.
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Figure 2 Comparison of serum PARC/CCLI18 concentration in COPD patients and healthy control. The central horizontal line on each box represents the average, the
error bars 5% and 95%. P-values derived from the t-test. **Means p<0.01l.

Abbreviations: PARC, pulmonary and activation-regulated chemokine; CCL-18, chemokine (C-C moitif) ligand 18; COPD, chronic obstructive pulmonary disease.

Serum PARC/CCLI8 and ICS Application
Patients were divided into ICS group and non-ICS group
according to whether they used ICS after admission. Table 3
shows the clinical characteristics of subjects in the two
groups. There were no significant differences in gender,
disease duration, pack-years, whether giving up smoking,
CAT score, mMRC score, GOLD stage, WBC, Hb, Plt,
Neut, Eos and CRP between the two groups. Furthermore,

there were also no significant differences in emphysematous
severity evaluated by RV, TLC and RV/TLC. Conversely, in
the ICS group, age (73.32 vs 68.36, p=0.001), LOS (8.00 vs
6.48, p=0.020), serum PARC/CCL18 concentration (209.70
vs 91.30, p<0.0001) were significantly higher, and BMI
(22.30 vs 23.99, p=0.036) was lower than in the non-ICS
group. To assess the predicted ability of PARC on ICS
application, logistic regression with ICS application as
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Figure 3 Comparison of serum PARC/CCLI8 concentration in different Grade (A) and with different mMRC scores (B) of COPD patients. Relationship between CAT (C),
disease duration (D), LOS (E), BMI (F) and serum PARC concentration, respectively. The central horizontal line on each box represents the average, the error bars 5% and
95%, p-values derived from the t-test in (A) and (B). **Means p<0.01. The line in (C) to (F) represents the regression line of correlation analysis, Pearson correlation
coefficients of r-values and p-values were shown at the top right of the picture.

Abbreviations: COPD, chronic obstructive pulmonary disease; yrs, years; LOS, length of hospital stay; CAT, COPD Assessment Test; mMRC, modified British Medical
Research Council; BMI, body mass index; PARC, pulmonary and activation-regulated chemokine.
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Abbreviations: PARC, pulmonary and activation-regulated chemokine; WBC, white blood cells; Hb, hemoglobin; Plt, blood platelet; Neut, neutrophil granulocyte; Eos,
eosinophilic granulocyte; CRP, C-reactive protein.
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Abbreviations: PARC, pulmonary and activation-regulated chemokine; RV, residual volume; TLC, total lung capacity.

https:

1292

Dove!

International Journal of Chronic Obstructive Pulmonary Disease 2021:16


https://www.dovepress.com
https://www.dovepress.com

Dove

Duan et al

Table 2 Clinical Characteristics of COPD Patients with
Emphysema and Not

Emphysema Non- p value
(n=61) Emphysema
(n=37)

Age (yrs) 70.48+1.02 73.15£1.46 0.127
Male, n (%)/ 57 (93.44%) 21 (56.76%) <0.0001
Female
Disease 9.94+1.02 10.36x1.62 0.814
duration (yrs)
Pack-years 29.07+3.33 14.26+2.85 0.008
Current smoker | 8 (13.11%) 9 (24.32%) 0.155
(%)
LOS (days) 7.734+0.45 6.74£0.41 0.136
CAT (score) 26.41+0.81 22.79+0.88 0.005
mMRC (score) 2.85+0.122 2.410.16 0.025
BMI (kg/m?) 22.54+0.48 23.79+0. 70 0.131
COPD severity,
GOLD

Mild, | 6 (9.84%) 9 (24.32%) 0.053

Moderate, I 12 (19.67%) 3 (8.11%) 0.123

Serve, llI 30 (49.18%) 19 (51.35%) 0.835

Very serve, IV | 13 (21.31%) 6 (16.22%) 0.536
WBC (/mL) 8.51+0.52 8.85+0.66 0.685
Hb (g/L) 132.1+2.04 127.9£3.19 0.248
Plt (/mL) 224.9+9.88 217.9£12.97 0.668
Neut (/mL) 6.39£0.51 6.09+£0.57 0.706
Eos (/mL) 0.16+0.02 0.20+0.03 0.221
CRP (mg/L) 33.27+6.03 34.35+7.47 0912
FEVI (L) 1.24+0.14 1.35£0.21 0.669
FvC 2.15£0.17 1.95£0.21 0.470
RV (L) 2.72+0.21 1.910.15 0.019
TLC (L) 5.01+0.22 4.06+0.25 0.012
RV/TLC 0.55+0.02 0.48+0.02 0.044
PARC, ng/mL 184.4+19.86 117.0+15.99 0.049

Notes: Analyzed by Student’s t-test, Mann—Whitney test or chi-square test. Data are
presented as mean + SD, number (with percentage in parentheses). Bold text means
p<0.05.

Abbreviations: COPD, chronic obstructive pulmonary disease; yrs, years; LOS,
length of hospital stay; CAT, COPD Assessment Test; mMRC, modified British
Medical Research Council; BMI, body mass index; WBC, white blood cells; Hb,
hemoglobin; Plt, blood platelet; Neut, neutrophil granulocyte; Eos, eosinophilic
granulocyte; CRP, C-reactive protein; RY, residual volume; TLC, total lung capacity;
PARC, pulmonary and activation-regulated chemokine.

outcome and PARC, age, LOS and BMI as independent
variables were carried out. The results showed that PARC
level was an independent risk factor of ICS application
(OR=1.092, 95% CI (1.009-1.192), p=0.049). Multivariate
logistic regression of factors associated with ICS applica-
tion is shown in Table 4. A ROC curve was then used to
determine the cutoff value for serum levels of PARC/
CCL18 that detect the ICS application. The area under the
curve was 0.73, and the cutoff value was 81.71 ng/mL, the
sensitivity was 0.719, and the specificity was 0.68 (p value
=0.003) (Figure 6).

Discussion

In this retrospective study, 98 COPD patients and 60
healthy volunteers were recruited. Relationships between
serum PARC/CCL18 levels and clinical features, blood
cell count, CRP, lung functions and ICS application were
discussed in patients with COPD. We found that serum
PARC/CCL18 level in COPD population was significantly
higher than that in healthy people (162.56 vs 85.09 ng/mL,
p=0.003). There was a positive correlation between PARC/
CCL18 and CRP (p<0.0001), which represents the
patients’ inflammatory severity. COPD patients were then
classified into emphysema and non-emphysema group
according to the CT report. Patients in the emphysema
group had significantly higher serum levels of PARC/
CCL18 than those in the non-emphysema group (184.4
vs 117.0 ng/mL, p=0.049). TLC and RV/TLC were linear
positive correlation with serum levels of PARC/CCL18
(p=0.001, 0.020, respectively). These results show a clear
relationship between serum PARC/CCLI18 levels and
with COPD.
Furthermore, serum PARC/CCLI18 levels were predictive
for the application of ICS (p=0.003). The area under the
curve was 0.73, and the cutoff value was 81.71 ng/mL,

severity of emphysema in patients

which means when 81.71 ng/mL was selected as the
critical point, serum PARC higher than 81.71 ng/mL had
a certain reference value for ICS use in hospitalized COPD
patients.

PARC/CCL18 1is expressed by dendritic cells and
macrophages and can be highly induced by inflammatory
stimuli®' and there are a lot of evidences that PARC/
CCL18 is associated with human diseases, especially
lung diseases.’* % For example, it has been shown that
PARC/CCLI18 induces lung fibroblasts to synthesize col-
lagen, thereby promoting fibrosis and deterioration of lung
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Table 3 Clinical Characteristics of COPD Patients with ICS and
Not

Table 4 Multivariate Logistic Regression of Factors Associated
with ICS Application

ICS Non-ICS p value
(n=59) (n=39)
Age (yrs) 73.32%1.13 68.36x1.12 0.001
Male, n (%)/Female 52 (88.14%) 31 (79.49%) 0.244
Disease duration (yrs) | 11.18+1.25 8.62%1.15 0.148
Pack-years 17.34 29.21+28.49 0.067
+20.16
Current smoker (%) Il (18.64%) 6 (15.38%) 0.677
LOS (days) 8.000+0.47 6.49+£0.37 0.020
CAT (score) 25.84+0.94 24.00+0.71 0.148
mMRC (score) 2.80+0.13 2.52+0.14 0.146
BMI (kg/m?) 22.30+0.50 23.9940.62 0.036
COPD severity,
GOLD
Mild, | 13 (22.03%) 6 (15.38%) 0.415
Moderate, Il 16 (27.11%) 9 (23.08%) 0.65
Serve, Il 18 (30.51%) 17 (43.59%) 0.186
Very serve, IV 12 (20.34%) 7 (17.95%) 0.770
WBC (/mL) 8.05£0.53 8.83£0.63 0.691
Hb (g/L) 131.0+2.25 130.0+2.80 0.780
Plt (/mL) 211.2+9.36 237.8+13.20 0.094
Neut (/mL) 6.33£0.50 6.21+0.61 0.885
Eos (/mL) 0.18+0.02 0.17+0.03 0.735
CRP (mg/L) 39.95+7.22 24.96+4.7 0.114
FEVI 1.3320.12 1.30+0.14 0.849
FvC 2.10£0.14 2.02+0.16 0.696
RV (L) 2.55+0.28 2.27+0.13 0.441
TLC (L) 4.63+0.31 4.46+0.21 0.680
RV/TLC 0.54+0.02 0.51£0.02 0.392
PARC, ng/mL 209.7 91.30+8.7 0.003
£21.21

Notes: Analyzed by Student’s t-test, Mann—Whitney test or chi-square test. Data
are presented as mean * SD, number (with percentage in parentheses). Bold text
means p<0.05.

Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled
corticosteroids; yrs, years; LOS, length of hospital stay; CAT, COPD
Assessment Test; mMRC, modified British Medical Research Council; BMI,
body mass index; WBC, white blood cells; Hb, hemoglobin; Plt, blood platelet;
Neut, neutrophil granulocyte; Eos, eosinophilic granulocyte; CRP, C-reactive
protein; RV, residual volume; TLC, total lung capacity; PARC, pulmonary and
activation-regulated chemokine.

Variables OR (95% CI) p value
Age (yrs) 0.991 (0.981-1.002) 0.051
LOS (days) 1.048 (0.843—1.304) 0.671
BMI (kg/m?) 0.898 (0.761-1.058) 0.199
PARC, ng/mL 1.092 (1.009-1.192) 0.049

Note: Bold text means p<0.05.
Abbreviations: OR, odds ratio; Cl, confidence interval; LOS, length of hospital
stay; BMI, body mass index; PARC, pulmonary and activation-regulated chemokine.

function.®® Recent studies have found that PARC/CCLI18
plays an important role in the pathogenesis of COPD and
is associated with the onset, progression, and severity of
COPD.**>? Kelly et al*® found that, compared with
healthy population, serum PARC/CCLI18 level in COPD
patients was significantly higher, and serum PARC/CCL18
expression was significantly enhanced in COPD patients in
the acute exacerbation phase. This study also showed that
the serum PARC/CCLI18 level of hospitalized COPD
patients was higher than that of healthy people, which is
consistent with the above research results.

In recent years, studies*' have shown that CRP concen-
tration in patients with COPD is significantly higher than that
in healthy controls. Consistent with previous study,** this
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Figure 6 ROC curve analysis of PARC/CCLI8 for ICS application.
Abbreviation: AUC, area under the curve.
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study reported that serum PARC/CCL18 presents significant
associations with CRP of the COPD patients. It suggests that
PARC/CCL18 may also be highly correlated with the sever-
ity of inflammation in the body. When the body is in the state
of acute infection, CRP is synthesized and secreted by hepa-
tocytes in large quantities under the stimulation of inflam-
matory factor IL-6,* bind to and adhere to the surface of
pathogens, start the immune phagocytosis of the body, and
induce the production of complement to participate in the
body’s immunity, kill pathogens.

Lung function is a long-term predictor of mortality and
morbidity in COPD."® %2 In a genome-wide association study,
PARC/CCL18 was found involved in lung function
phenotypes.”® In the present study, we found that PARC/
CCL18 levels were higher in COPD patients with emphysema
than in those without emphysema (p<0.05) and the major
correlation of PARC/CCLI18 with pulmonary function was
TLC and RV/TLC, which could be highly influenced by air-
way remodeling. RV increases with the increase of the thick-
ness of the airway wall or the decrease of the lumen diameter
of the middle airway. Meanwhile, TLC also increases with the
increase of RV. A cross-sectional study of COPD patients
reported an association between elevated serum PARC/
CCL18 levels and reduced FEV1.* However, there were no
obvious correlation between PARC/CCL18 level and FEV1,
FEV1%, PEF, DLCO observed in this study. These results
imply that PARC/CCLI18 is not significantly associated with
airflow obstruction and diffusion capacity, but is strongly
associated with changes in lung volume in COPD.

ICS reduce inflammation in the airways. However,
unlike in asthma, their use in COPD is controversial.*>*
Currently, there is no research on the relationship between
ICS and PARC/CCLI1S8. In the present study, PARC/
CCL18 levels were higher in COPD patients applied ICS
than those not. Multivariate logistic regression showed
PARC/CCL18 was associated with ICS application and
ROC curves draw a conclusion that serum PARC/CCL18
levels were predictive for the application of ICS.

We verified the increased expression of PARC/CCL18
in the serum of hospitalized COPD patients. For the first
time, PARC/CCL18 level was found to predict the appli-
cation of ICS in hospitalized COPD patients. This study
also has some limitations. This study is a retrospective
study at a single institute and the study size was small.
The second limitation is lack of long-term follow-up data
and survival analysis. The diagnostic value of serum

PARC/CCLI18 level in COPD should be further explored
by expanding the sample size and a prospective cohort
study is needed in the future.

Conclusions

In conclusion, PARC/CCL18 is significantly increased in
COPD and show positive correlation with severity of
inflammation and emphysema. This study also demon-
strated that PARC/CCL18 is a predictor of ICS application
in hospitalized COPD patients. Thus, measuring serum
PARC/CCL18 levels may help the COPD patients’
management.
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