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Abstract: Objective: To study the early diagnostic value of combined detection of miR-155 and miR-483-5p in chron-
ic obstructive pulmonary disease (COPD). Methods: Fifty-three patients with COPD were enrolled for this study as 
the study group. Another 50 healthy volunteers were enrolled as controls. The relative expression of miR-155 and 
miR-483-5p in the serum of subjects in the two groups was evaluated by qRT-PCR. Pearson correlation analysis 
was performed to analyze the association between miR-155 and miR-483-5p in the serum of the study group. The 
area under the curve (AUC) is used to compare the usefulness of miR-155 and miR-483-5p in diagnosing COPD 
and the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2018 was adopted to determine the COPD 
phases. Results: The expression of miR-155 was significantly lower in the control group than that in the study group 
(P<0.05), while the expression of miR-483-5p was significantly higher in the serum of the control group than that 
in the serum of the study group (P<0.05). Serum miR-155 level was significantly higher in patients during the acute 
phase than during the stable patients, while serum miR-483-5p level was significantly lower in patients during the 
acute phase than during the stable phase (P<0.05). Pearson correlation analysis found that the relative expression 
of miR-155 and miR-483-5p in the serum of the experimental group showed negative correlation (P=0.015). The 
area under the ROC curve of miR-155 and miR-483-5p to diagnose COPD was 0.880 and 0.712, respectively. For 
miR-155 in combination with miR-483-5p, the value was 0.945. Conclusion: The levels of miR-155 and miR-483-5p 
in the serum of patients with COPD can together serve as potential diagnostic markers for early COPD.

Keywords: miR-155, miR-483-5p, COPD, diagnosis

Introduction

Chronic obstructive pulmonary disease (COPD) 
is a common type of chronic lung disease with 
obstructive features. Causes of COPD include 
abnormalities in the alveoli and airways that 
are continually exposed to harmful particles in 
the air, leading to a variety of adverse reac-
tions, including chronic bronchitis and emphy-
sema, which are common presentations of 
COPD [1]. As a major disease that poses a 
threat to health and safety, the number of 
deaths reportedly caused by COPD was 3 mil-
lion in 2016, accounting for 5.2% of global mor-
tality [2]. In Asian countries, especially in China, 
more than 1 million people die from COPD each 
year, and the number of people disabled from it 
is as high as 5 million [3]. Pathological investi-
gations show [4] the incidence of COPD is as 
high as 9-10%, mostly in the middle-aged and 

elderly people aged over 40 years. Such high 
mortality and disability rates have a serious 
impact on the quality of life and safety of 
patients with COPD. Studies have shown that 
[5] COPD can be effectively prevented by early 
interventions. Undiagnosed early stage COPD, 
particularly in symptomatic patients, is likely to 
progress to more severe stages, with an in- 
creased impact on health related quality of life 
(HRQoL), healthcare costs [6, 7] and greater 
healthcare resource utilization [8]. Hence, early 
diagnosis is the key to reduce patient mortality 
resulting from COPD.

At present, the cause of COPD is still unclear. 
Most researchers believe that the occurrence 
of COPD is related to inflammatory responses, 
oxidative stress, immune mechanisms, genet-
ics, and environmental factors [6]. Recent stud-
ies have shown that [7] the occurrence and 
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development of COPD is closely related to 
molecular mechanisms. MicroRNAs (miRs) are 
gaining popularity in the field of research in 
recent years. miRs, expressed in a variety of 
plants and animals, are endogenous non-cod-
ing single-stranded RNA molecules with a 
length of approximately 22 nucleotides (nt) [8]. 
The downstream target mRNA can be degraded 
or inhibited by base pairing with the 3’ non-cod-
ing region of the target gene to regulate the 
mRNA [9]. As a typical multifunctional miR, miR-
155 is involved in the development of various 
tumors, such as lung cancer and gastric can-
cer. Compared with people who never smoke, 
studies have shown that [10] miR-155 is differ-
entially expressed in COPD patients. miR-483-
5p is a miR that has been closely associated 
with tumors in recent years. Studies have 
shown that [11] it is differentially expressed in 
various tumors, such as esophageal cancer 
and liver cancer, and compared with normal 
groups it has low expression in COPD patients 
according to a study by Shen et al. [12]. 
However, whether miR-155 and miR-483-5p 
can be used as diagnostic indicators is not 
clear, and currently there are no relevant diag-
nostic indicators for early-phase COPD.

Therefore, in this study, we investigated wheth-
er the levels of mir-155 and mir-483-5p in the 
serum of patients with COPD can serve as clini-
cal diagnostic indicators for COPD and aimed to 
provide a reference range for clinicians.

Materials and methods

In this study, we enrolled 53 patients with 
COPD, who were treated at our hospital from 
June 2016 to February 2017, as the study 
group, which comprised 32 males and 21 fe- 
males, with the average age being 60.32± 
6.35 years (range: 40-69 years). We recruited 
50 healthy volunteers who underwent physical 
examination at our hospital as controls. There 
were 25 males and 25 females with an average 
age of 59.83±5.29 years (range: 43-68 years) 
in the control group. The control group did not 
use antibiotics, vitamins and hormonal drugs, 

and they had normal limbs, and normal heart 
and lung function before the test. This study 
was approved by the ethics committee of the 
Hebei Province Hospital of Traditional Chinese 
Medicine. Patients and their families were 
informed and signed an informed consent. 

Criteria of inclusion and exclusion for patients 
with COPD

The inclusion criteria were as follows: all pa- 
tients were older than 40 years; and the 
patient’s clinical data was up to date. All pa- 
tients in the experimental group met the COPD 
diagnostic criteria of the Chinese Medical 
Association Respiratory Branch [13].

The exclusion criteria were as follows: patients 
with concomitant tumors, congenital defects in 
the immune system, other structural lesions in 
the lungs, abnormal heart, liver, and kidney 
function were excluded.

Main kits and instruments

Trizol extraction reagent (Invitrogen, USA, 
15596018), Mir-XTM miRNA qRT-PCR SYBR® 
Kit (TAKARA, Beijing, China, 638314), and miR-
155 and miR181a primers designed and syn-
thesized by Shanghai Shenggong Bioengi- 
neering Co., Ltd, as shown in Table 1, were 
used. Mx3000P PCR instrument (Agilent, USA), 
and ELx808 absorbance microplate reader 
(BIOTEK, USA) were also used.

Sample collection

Fasting venous blood samples, (~3-5 ml) was 
collected from patients in both the groups and 
centrifuged at 5000 rpm, at 4°C for 10 min-
utes. The upper serum layer of the blood was 
collected for subsequent experiments. The 
excess serum was stored in a freezer at -80°C 
for later use.

PCR detection

Total RNA was extracted from the serum using 
the Trizol extraction reagent. After extraction, 
the purity, concentration, and integrity of the 

Table 1. Primer sequence
Gene Upstream primer Downstream primer
miR-155 5’-TTAATGCTAATCGTGATAG-3’ 5’-ACCTGAGAGTAGACCAGA-3’
miR-483-5p 5’-AAGACGGGAGGAAAGAAGGGAG-3’ 5’-GTGCAGGGTCCGAGGTATTC-3’
U6 5’-CGCTTCGGCAGCACATATACTA-3’ 5’-CGCTTCGGCAGCACATATACTA-3’
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RNA were determined by a UV spectrophotom-
eter and gel electrophoresis. The extracted 
total RNA was reverse transcribed using a 
reverse transcription kit to obtain cDNA, and 
the procedure was carried out according to the 
reverse transcription kit manufacturer’s in- 
structions. Two-step PCR amplification was per-
formed using the Mx3000P PCR instrument 
and a PCR system with 12.5 μL SYBR Advantage 
Premix (2X), 0.5 μL ROX Dye (50X), 0.5 μL 
upstream and downstream primers, 2.0 μL 
cDNA, 0.5 μL miRNA-specific primer (10 μM), 
made up to a reaction volume of 25 μL with 
ddH2O. The PCR quantification protocol was as 
follows: denaturation at 95°C for 10 s, 95°C for 
5 s, 60°C for 20 s, for a total of 40 cycles. In 
this study, U6 was used as an internal refer-
ence, and the data was analyzed using 2-ΔΔt. 
Three replicate wells were set and the experi-
ment was performed three times.

Outcome measures

The relative expression of miR-155 and miR-
483-5p in the serum of the two groups and the 
relative expression of miR-155 and miR-483-
5p in the serum of the acute phase and stable 
phase of COPD were observed. Pearson corre-
lation analysis was used to evaluate the re- 

surement data was expressed as mean ± stan-
dard deviation (mean ± SD), and the measure-
ment data between the two groups in accor-
dance with the normal distribution was ana-
lyzed by the independent t test. The correlation 
between miR-155 and miR-483-5p levels in the 
serum was analyzed by the Pearson correlation 
coefficient, and ROC curve was used to assess 
the sensitivity, specificity and the area under 
curve. Statistically significant differences were 
set at P<0.05 (two-tailed).

Results

Comparison of baseline clinical data between 
the two groups

We analyzed the clinical data of the two groups 
and found that there was no statistical differ-
ence in gender, age, BMI, history of hyperten-
sion, and severity of diabetes between the two 
groups (P>0.05). There was a statistical differ-
ence in smoking history (P<0.05) (Table 2).

Expression of miR-155 and miR-483-5p in the 
serum of the two groups of patients

We detected the expression of miR-155 and 
miR-483-5p in the serum of the two groups by 

Table 2. Comparison of clinical data between two groups of pa-
tients [n (%)]

Factor Control group 
(n=50)

Experimental 
group (n=53) t/X2 value P value

Sex 1.121 0.290
    Male 25 (50.00) 32 (60.38)
    Female 25 (50.00) 21 (39.62)
Age (years) 59.83±5.29 60.32±6.35 0.424 0.672
BMI (kg/m2) 22.18±1.63 21.84±1.55 1.085 0.281
Smoking history 5.566 0.018
    Yes 30 (60.00) 43 (81.13)*
    No 20 (40.00) 10 (18.87)*
History of hypertension 1.165 0.280
    Yes 37 (74.00) 34 (64.15)
    No 13 (26.00) 19 (35.84)
Diabetes history 2.234 0.135
    Yes 20 (40.00) 29 (54.72)
    No 30 (60.00) 24 (45.28)
COPD stage
Acute stage 23 (43.40)
Stable period 30 (56.60)
Note: * indicates that there is a significant difference between the two groups 
(P<0.05).

lationship between miR-155 
and miR-483-5p in the serum 
of the study group. The area 
under the curve (AUC) is used 
to determine the usefulness 
of miR-155 and miR-483-5p 
in diagnosing COPD and their 
sensitivity, specificity, youden 
index and cut-off value. The 
Global Initiative for Chronic 
Obstructive Lung Disease 
(GOLD) 2018 was adopted to 
distinguish COPD phases [14]. 

Statistical methods

In this study, the collected 
data were statistically ana-
lyzed using the SPSS 20.0 
software package (Shanghai 
Beika), and the data were 
plotted using GraphPad Prism 
7 (Shanghai Beika), in which 
the enumeration data were 
expressed as “rate (%)” and 
represented with the help of 
the chi-square test. The mea-
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phase and stable phase

We divided the experimental group into acute 
phase patients and stable patients. The expres-
sion of miR-155 and miR-483-5p in the serum 
of the two groups was determined. The expres-
sion of miR-155 was significantly higher in the 
serum of the patients in the acute phase than 
in the serum of the patients in the stable phase, 
while the expression of miR-483-5p was signifi-
cantly lower in the serum of the patients in the 
acute phase than in the serum of the patients 
in the stable phase (P<0.05) (Table 4 and 
Figure 2).

Correlation analysis of miR-155 and miR-483-
5p in the experimental group

We used Pearson correlation analysis to ana-
lyze the expression of miR-155 and miR-483-
5p in the serum of the experimental group and 
found that it showed negative correlation (r=-
0.332, P=0.015) (Figure 3).

ROC curve analysis

We plotted the ROC curve for the expression of 
miR-155 and miR-483-5p in the serum from 
both groups and found that the area under the 
ROC curve of miR-155 was 0.880 (95% CI: 
0.808-0.953); sensitivity, 98.11%; specificity, 
75.47%; and the Youden index, 73.58%. The 
area under the ROC curve of miR-483-5p  
was 0.712 (95% CI: 0.609-0.814); sensitivity, 
71.70%; specificity, 75.47%; and Youden index, 
47.17%. The ROC curve area of miR-155 in com-
bination with miR-483-5p was 0.945 (95% CI: 
0.903-0.987); sensitivity, 84.90%; specificity, 
92.45%; and Youden index, 77.36% (Table 5 
and Figure 4).

Discussion

COPD is a respiratory disease characterized by 
airflow limitation that can be prevented and 

Table 3. Relative expression of miR-155 miR-483-5p 
in experimental and control groups
Group miR-155 miR-483-5p
Control group (n=50) 1.025±0.354 1.013±0.128
Experimental group (n=53) 1.581±0.422* 0.735±0.243*
t value 12.737 7.200
P value 0.000 0.000
Note: * indicates that there is a significant difference between the 
two groups (P<0.05).

Figure 1. Expression of miR-155 and miR-483-5p in 
the serum of two groups of patients was detected 
by qRT-PCR. Expression of miR-155 in the serum of 
the control group was significantly lower than in the 
study group. Expression of miR-483-5p in the serum 
of the control group was significantly higher than in 
the study group. *Difference between the two groups 
(P<0.05) was found to be statistically significant.

qRT-PCR. The expression of miR-155 in 
the serum of the control group was signifi-
cantly lower than that in the serum of the 
experimental group (P<0.05). The expres-
sion of miR-483-5p was significantly high-
er in the serum of the control group than 
in the serum of the experimental group 
(P<0.05) (Table 3 and Figure 1).

Expression of miR-155 and miR-483-
5p in the serum of patients with acute 



miR-155 and miR-483-5p are helpful for diagnosis of COPD

2351	 Int J Clin Exp Med 2020;13(4):2347-2354

treated. COPD airflow limitation is progressive, 
and is closely related to the enhancement of 
chronic inflammatory responses to inhaled par-
ticles and hazardous gases in the lungs. COPD 
mainly causes an inflammatory reaction, not 
only in the lungs, but may also affect various 
joints, as well as lead to psychological prob-
lems [15]. In recent years, survey statistics 
show that [16] more than 16 million people 
have COPD, and it is the fourth leading cause of 
death in the United States. In China the inci-
dence rate is as high as 8.2% in people over 40 
years old, which seriously affects the quality of 
life of patients [17]. However, the causes and 
mechanisms of COPD are still unclear. There is 
no good biological index for diagnosis of COPD, 
diagnosis is mainly made by presence of limit-
ed airflow [18]. Therefore, we hope to find a 
class of biological indicators which will serve as 
diagnostic indicators to provide a reference for 
clinicians.

With the development of molecular biology 
technology, research on the mechanism and 
development of COPD has become more and 
more comprehensive. As a novel molecule, 
miRs have received extensive attention. miRNA 
is an endogenous, non-coding, small molecule, 
single-stranded RNA, with high temporality, 
conservation and specificity. It can participate 
in the development of disease by specifically 
binding to the target gene of interest, and can 
also participate in the important processes of 
body cells such as proliferation, apoptosis, 
growth and tumor development [19]. miR-155 

Table 4. Relative expression of miR-155 miR-
483-5p in serum of acute and stable COPD 
patients
Group miR-155 miR-483-5p
Acute stage (n=23) 1.873±0.203 0.698±0.187
Stable period (n=30) 1.222±0.213* 0.903±0.171*
t value 11.253 4.154
P value 0.000 0.000
Note: * indicates that there is a significant difference be-
tween the two groups (P<0.05).

Figure 2. Expression of miR-155 and miR-483-5p in 
the serum of patients in the acute phase and stable 
phase was detected by qRT-PCR. The serum miR-155 
level in patients in the acute phase was significant-
ly higher than that in patients in the stable phase, 
while the serum miR-483-5p level in the acute phase 
patients was significantly lower than that in the sta-
ble phase patients, and the difference between the 
two groups (P<0.05) was found to be statistically sig-
nificant.

Figure 3. Correlation analysis of miR-155 and miR-
483-5p in patients in the study group showed a neg-
ative correlation (r=-0.332, P=0.015).
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is located in the third exon of BIC, a non-coding 
transcript of human chromosome 21, and stud-
ies have shown that [19] miR-155 has a role in 
tumor formation, inflammation, immunity, viral 
infections, and cardiovascular diseases. In this 
study, the expression of miR-155 was found to 
be significantly lower in the serum of the con-
trol group than in the study group. Literature 
shows that [20] LSP can increase the expres-
sion of miR-155 by inducing monocytes. 
Monocytes are important cells that secrete 
inflammatory factors and can promote the 
expression of TNF-α and IL-6, while the exacer-
bation of COPD is mainly related to the inflam-
matory mechanism. Therefore, we speculate 
that miR-155 is closely associated with the 
occurrence and development of COPD. The 
study by Kara M [21] reported that miR-155 is 
highly expressed in COPD patients, which is 
consistent with our findings. miR-483-5p has 

become a popular member of miR in recent 
years. Studies have shown that [22] miR-483-
5p is differentially expressed in various tumors, 
liver cancer, and glioblastoma. We found that 
the expression of miR-483-5p in serum of 
patients with COPD was significantly lower than 
that of the control group. The study showed 
[23] that miR-483-5p can target the regulation 
of ERK1 protein expression. The ERK1/2 path-
way induces the expression of inflammatory 
factors, which suggests that differential expres-
sion of miR-483-5p may be associated with the 
development of COPD.

Moreover, we analyzed the expression of miR-
155 and miR-483-5p in the serum of patients 
in the acute phase and stable phase in the 
study group, and found that the expression of 
miR-155 in the serum of patients in the stable 
phase was significantly lower than that in the 
acute phase, while the expression of miR-483-
5p in the serum of patients in the stable phase 
was significantly higher than that of patients in 
the acute phase, which indicated that the 
expression of miR-155 and miR-483-5p is 
associated with the progression of COPD. We 
also analyzed the correlation between the 
expression of miR-155 and miR-483-5p in the 
study group, and found a negative correlation. 
There may in fact be a regulatory relationship 
between them, which needs to be verified by 
further research. At the end of the study, we 
performed ROC curves on the expression of 
miR-155 and miR-483-5p, and found that the 
areas under the curve of miR-155 and miR-
483-5p were 0.880 and 0.712 respectively, 
and they were highly sensitive and specific. 
However, we found that the AUC was 0.945 
through combined detection, which was signifi-
cantly higher than that of the single detection. 
The sensitivity and specificity are also better 
than in single detection, thus indicating that 
combined detection has a good predictive 
value in the diagnosis of COPD.

In recent years, with the increasing incidence of 
COPD, the treatment of COPD has gradually 
received attention. Although no drugs can 

Table 5. ROC curve analysis data
Factor AUC Std. Error 95% CI of AUC Sensitivity % Specificity % Youden index Cut off
miR-155 0.880 0.037 0.808~0.953 98.11% 75.47% 73.58% 1.271
miR-483-5p 0.712 0.052 0.609~0.814 71.70% 75.47% 47.17% 0.628
miR-155/miR-483-5p 0.945 0.021 0.903~0.987 84.90% 92.45% 77.36% 0.978

Figure 4. ROC curve analysis. We analyzed the pa-
tient with ROC curve analysis. The area under the 
ROC curve of miR-155 was 0.880 (95% CI: 0.808-
0.953); sensitivity, 98.11%; specificity, 75.47%; and 
Jordan index, 73.58%. The area under the ROC curve 
of miR-483-5p was 0.712 (95% CI: 0.609-0.814); 
sensitivity, 71.70%; specificity, 75.47%; and Jordan 
index, 47.17%. The area under the ROC curve of miR-
155 in combination with miR-483-5p was 0.945 
(95% CI: 0.903-0.987); sensitivity, 84.90%; specific-
ity, 92.45%; and the Youden index, 77.36%.
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reverse the decline of lung function in COPD at 
present [24], the quality of life of patients has 
significantly improved through effective drug 
therapy. Moreover, studies have shown that 
[25] prevention along with timely detection and 
treatment of patients through early diagnosis 
can slow down their progress. We have demon-
strated through this experiment that the detec-
tion of miR-155 and miR-483-5p in the serum 
of patients has potential diagnostic value for 
COPD, but there are still some limitations of 
this study. First, we have a small sample size. 
Second, there is no comprehensive study of the 
mechanism of miR-155, miR-483-5p in COPD. 
We hope to increase our sample size in future 
studies, and improve basic research to explore 
the specific mechanism of miR-155 and miR-
483-5p in COPD, to verify the results of our 
study.

In this study, we detected the serum miR-155 
and miR-483-5p in normal people and COPD 
patients, and found significant differences. In 
conclusion, the combined detection of miR-155 
and miR-483-5p in the serum of patients with 
COPD can serve as a potential diagnostic mark-
er for early COPD.

Disclosure of conflict of interest

None.

Address correspondence to: Limei Geng, Depart- 
ment of Respiration, Hebei Province Hospital of 
Traditional Chinese Medicine, No. 389 Zhongshan 
East Road, Shijiazhuang 050011, Hebei, China. Tel: 
+86-0311-69095128; E-mail: bettermeg@163.com

References

[1]	 Pascoe S, Locantore N, Dransfield MT, Barnes 
NC and Pavord ID. Blood eosinophil counts, ex-
acerbations, and response to the addition of 
inhaled fluticasone furoate to vilanterol in pa-
tients with chronic obstructive pulmonary dis-
ease: a secondary analysis of data from two 
parallel randomised controlled trials. Lancet 
Respir Med 2015; 3: 435-442.

[2]	 Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto 
A, Barnes PJ, Bourbeau J, Celli BR, Chen R, De-
cramer M, Fabbri LM, Frith P, Halpin DM, López 
Varela MV, Nishimura M, Roche N, Rodriguez-
Roisin R, Sin DD, Singh D, Stockley R, Vestbo J, 
Wedzicha JA and Agustí A. Global strategy for 
the diagnosis, management, and prevention of 
chronic obstructive lung disease 2017 report. 
GOLD executive summary. Am J Respir Crit 
Care Med 2017; 195: 557-582.

[3]	 Wang C, Sun T, Huang Y, Humphries M, Bai L, 
Li L, Wang Q, Kho P, Firth R and D’andrea P. 
Eff﻿﻿icacy and safety of once-daily glycopyrroni-
um in predominantly Chinese patients with 
moderate-to-severe chronic obstructive pulmo-
nary disease: the GLOW7 study. Int J Chron 
Obstruct Pulmon Dis 2015; 10: 57-68.

[4]	 Qiao D, Lange C, Beaty TH, Crapo JD, Barnes 
KC, Bamshad M, Hersh CP, Morrow J, Pinto-
Plata VM, Marchetti N, Bueno R, Celli BR, Cri-
ner GJ, Silverman EK and Cho MH; Lung GO; 
NHLBI Exome Sequencing Project; COPDGene 
Investigators. Exome sequencing analysis in 
severe, early-onset chronic obstructive pulmo-
nary disease. Am J Respir Crit Care Med 2016; 
193: 1353-1363.

[5]	 Rennard SI and Drummond MB. Early chronic 
obstructive pulmonary disease: definition, as-
sessment, and prevention. Lancet 2015; 385: 
1778-1788.

[6]	 Barnes PJ. Inflammatory mechanisms in pa-
tients with chronic obstructive pulmonary dis-
ease. J Allergy Clin Immunol 2016; 138: 16-27.

[7]	 Wain LV, Shrine N, Miller S, Jackson VE, Ntalla 
I, Soler Artigas M, Billington CK, Kheirallah AK, 
Allen R, Cook JP, Probert K, Obeidat M, Bossé 
Y, Hao K, Postma DS, Paré PD, Ramasamy A; 
UK Brain Expression Consortium (UKBEC), 
Mägi R, Mihailov E, Reinmaa E, Melén E, 
O’Connell J, Frangou E, Delaneau O; OxGSK 
Consortium, Freeman C, Petkova D, McCarthy 
M, Sayers I, Deloukas P, Hubbard R, Pavord I, 
Hansell AL, Thomson NC, Zeggini E, Morris AP, 
Marchini J, Strachan DP, Tobin MD and Hall IP. 
Novel insights into the genetics of smoking be-
haviour, lung function, and chronic obstructive 
pulmonary disease (UK BiLEVE): a genetic as-
sociation study in UK Biobank. Lancet Respir 
Med 2015; 3: 769-781.

[8]	 Agarwal V, Bell GW, Nam JW and Bartel DP. 
Predicting effective microRNA target sites in 
mammalian mRNAs. Elife 2015; 4.

[9]	 Jonas S and Izaurralde E. Towards a molecular 
understanding of microRNA-mediated gene si-
lencing. Nat Rev Genet. 2015; 16: 421-33.

[10]	 De Smet E, Mestdagh P, Avila Cobos F, Blomme 
E, Provoost S, Maes T, Joos G, Brusselle G and 
Bracke K. MicroRNA-155 Deficiency Protects 
Mice from Smoke-Induced Inflammation. In: 
editors. D101. Mechanistic and translational 
studies in copd. American Thoracic Society; 
2018. pp. A7426-A7426.

[11]	 Li HY, Liu YC, Bai YH, Sun M, Wang L, Zhang XB 
and Cai B. SNP at miR-483-5p-binding site in 
the 3’-untranslated region of the BSG gene is 
associated with susceptibility to esophageal 
cancer in a Chinese population. Genet Mol Res 
2016; 15. 

[12]	 Shen Z, Tang W, Guo J and Sun S. miR-483-5p 
plays a protective role in chronic obstructive 

mailto:bettermeg@163.com


miR-155 and miR-483-5p are helpful for diagnosis of COPD

2354	 Int J Clin Exp Med 2020;13(4):2347-2354

pulmonary disease. Int J Mol Med 2017; 40: 
193-200.

[13]	 Wang L, He L, Tao Y, Sun L, Zheng H, Zheng Y, 
Shen Y, Liu S, Zhao Y and Wang Y. Evaluating a 
web-based coaching program using electronic 
health records for patients with chronic ob-
structive pulmonary disease in China: random-
ized controlled trial. J Med Internet Res 2017; 
19: e264.

[14]	 Tan WC, Bourbeau J, Aaron SD, Zhou G, Mal-
tais F, Hernandez P, Fitzgerald JM, Marciniuk 
DD, Walker BL and Sin DD. Global initiative for 
chronic obstructive lung disease 2017 classifi-
cation and lung function decline in chronic ob-
structive pulmonary disease. Am J Respir Crit 
Care Med 2018; 197: 670-673.

[15]	 Albrecht JS, Park Y, Hur P, Huang TY, Harris I, 
Netzer G, Lehmann SW, Langenberg P, 
Khokhar B, Wei YJ, Moyo P and Simoni-Wastila 
L. Adherence to maintenance medications 
among older adults with chronic obstructive 
pulmonary disease. The role of depression. 
Ann Am Thorac Soc 2016; 13: 1497-1504.

[16]	 Guirguis-Blake JM, Senger CA, Webber EM, 
Mularski RA and Whitlock EP. Screening for 
chronic obstructive pulmonary disease: evi-
dence report and systematic review for the US 
preventive services task force. JAMA 2016; 
315: 1378-1393.

[17]	 Chen X, Wang N, Chen Y, Xiao T, Fu C and Xu B. 
Costs of chronic obstructive pulmonary dis-
ease in urban areas of China: a cross-sectional 
study in four cities. Int J Chron Obstruct Pulm-
on Dis 2016; 11: 2625-2632.

[18]	 Celli BR, Decramer M, Wedzicha JA, Wilson KC, 
Agustí A, Criner GJ, MacNee W, Make BJ, Ren-
nard SI, Stockley RA, Vogelmeier C, Anzueto A, 
Au DH, Barnes PJ, Burgel PR, Calverley PM, Ca-
sanova C, Clini EM, Cooper CB, Coxson HO, 
Dusser DJ, Fabbri LM, Fahy B, Ferguson GT, 
Fisher A, Fletcher MJ, Hayot M, Hurst JR, Jones 
PW, Mahler DA, Maltais F, Mannino DM, Marti-
nez FJ, Miravitlles M, Meek PM, Papi A, Rabe 
KF, Roche N, Sciurba FC, Sethi S, Siafakas N, 
Sin DD, Soriano JB, Stoller JK, Tashkin DP, 
Troosters T, Verleden GM, Verschakelen J, Vest-
bo J, Walsh JW, Washko GR, Wise RA, Wouters 
EF and ZuWallack RL; ATS/ERS Task Force for 
COPD Research. An official American Thoracic 
Society/European Respiratory Society state-
ment: research questions in chronic obstruc-
tive pulmonary disease. Am J Respir Crit Care 
Med 2015; 191: e4-e27.

[19]	 Cheng CJ, Bahal R, Babar IA, Pincus Z, Barrera 
F, Liu C, Svoronos A, Braddock DT, Glazer PM, 
Engelman DM, Saltzman WM and Slack FJ. Mi-
croRNA silencing for cancer therapy targeted 
to the tumour microenvironment. Nature 
2015; 518: 107-10.

[20]	 Zhou H, Li Y and Wen J. The advanced study on 
mir-155. Progress in Modern Biomedicine 
2009; 9: 4778-4782.

[21]	 Kara M, Kirkil G and Kalemci S. Differential ex-
pression of microRNAs in chronic obstructive 
pulmonary disease. Adv Clin Exp Med 2016; 
25: 21-26.

[22]	 Tang S, Chen Y, Feng S, Yi T, Liu X, Li Q, Liu Z, 
Zhu C, Hu J, Yu X, Wang M, Cao G, Tang H, Bie 
C, Ma F, Tang H, Du G and Huang J. MiR-483-
5p promotes IGF-II transcription and is associ-
ated with poor prognosis of hepatocellular car-
cinoma. Oncotarget 2017; 8: 99871-99888.

[23]	 Song Q, Xu Y, Yang C, Chen Z, Jia C, Chen J, 
Zhang Y, Lai P, Fan X, Zhou X, Lin J, Li M, Ma W, 
Luo S and Bai X. miR-483-5p promotes inva-
sion and metastasis of lung adenocarcinoma 
by targeting RhoGDI1 and ALCAM. Cancer Res 
2014; 74: 3031-3042.

[24]	 Boucherat O, Morissette MC, Provencher S, 
Bonnet S and Maltais F. Bridging lung develop-
ment with chronic obstructive pulmonary dis-
ease. Relevance of developmental pathways in 
chronic obstructive pulmonary disease patho-
genesis. Am J Respir Crit Care Med 2016; 193: 
362-375.

[25]	 Rabe KF, Hurd S, Anzueto A, Barnes PJ, Buist 
SA, Calverley P, Fukuchi Y, Jenkins C, Rodri-
guez-Roisin R, van Weel C and Zielinski J; Glob-
al Initiative for Chronic Obstructive Lung  
Disease. Global strategy for the diagnosis, 
management, and prevention of chronic ob-
structive pulmonary disease: GOLD executive 
summary. Am J Respir Crit Care Med 2007; 
176: 532-555.


