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Background: In this study, we aimed to assess the clinical utility of detection of plasma microRINAs
(miRNAs) in the diagnosis of pulmonary nodules.

Methods: Fifty-seven patients with pulmonary nodules who had undergone surgery were enrolled
in our study from July 2016 to July 2017 at Sun Yat-sen University Cancer Center. We measured the
expression levels of 12 miRNAs (miRNNA-17, -146a, -200b, -182, -155, -221, -205, -126, -7, -21, -145, and
miRINA-210) in plasma samples of 57 patients, including 15 benign pulmonary nodules patients and 42
malignant pulmonary nodules patients. The levels of these miRNAs were detected by Real-time quantitative
polymerase chain reaction (RT-PCR). The receiver operating characteristic (ROC) curve was used to assess
the diagnostic performance of plasma miRNAs for non-small cell lung cancer (NSCLC).

Results: The expression levels of plasma miRNA-17, -146a, -200b, -182, -155, -221, -205, -126, -7,
-21, -145, and miRNA-210 are not associated with gender, age, pTNM stage, differentiation grade. The
levels of miRNA-17, -146a, -200b, -182, -221, -205, -7, -21, -145, and miRNA-210 in NSCLC patients
are significantly higher than those in benign pulmonary nodules patients (P<0.05). However, there are no
significant differences for the expression levels of miRNA-155 and miRNA-126. For diagnosing NSCLC,
the sensitivity and specificity was 66.7% and 80.0% for miRNA-17, 54.8% and 86.7% for miRNA-146a,
64.3% and 86.7% for miRNA-200b, 83.3% and 73.3% for miRNA-182, 54.8% and 80.0% for miRNA-221,
73.8% and 80.0% for miRNA-205, 78.6% and 73.3% for miRNA-7, 78.6% and 60.0% for miRNA-21,
78.6% and 73.3% for miRNA-145, 76.2% and 73.3 % for miRNNA-210.

Conclusions: Plasma miRNAs (miRNA-17, -146a, -200b, -182, -221, -205, -7, -21, -145, and
miRNA-210) have relatively high sensitivity and specificity for the diagnosis of NSCLC. These plasma

miRNAs may be the potential biomarkers for early diagnosis of lung cancer.
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Introduction

Based on new cancer data from China, lung cancer has the
highest morbidity and mortality (1). Lung cancer is also
the most prevalent cause of cancer-related death in the
world (2). Although many lung cancer risk factors have
been confirmed, such as age (3) and smoking history (4),
among others, the prognosis of lung cancer is still poor,
and the 5-year overall survival is approximately 15% (5).
According to previous research, the 5-year overall survival
of advanced lung cancer is approximately 6%. However,
it is approximately 82% for early-stage lung cancer.
Furthermore, only 10~15% of new lung cancer patients
have clinical early-stage lung cancer. Therefore, the
early diagnosis of lung cancer is important for improving
prognosis. Additionally, it is important to find new methods
to help improve the early diagnostic rate of lung cancer.

In recent years, liquid biopsy has emerged as a new
detection technique, that can be applied to the diagnosis
and monitoring of tumors (6). Moreover, microRNAs
(miRNAs) are an important component of this technique.
miRNAs are small, single-stranded, endogenous non-
coding RNAs (7). More than 6,000 miRNAs have been
discovered, and approximately half of them are human-
related (8). They can promote or prevent tumor progression
and metastasis, such as the function of proto-oncogenes
and tumor suppressor genes. In recent years, some studies
have shown that the expression of some miRNAs, such
as miRNA-21 and miRNA-155 is upregulated in tumors.
However, some miRNAs exhibit the opposite pattern, such
as miRNA-34 and miRNA-145. This situation implies that
it is helpful for us to detect the miRNA content to estimate
the nature of the pulmonary nodules. At present, the tumor
markers for lung cancer, which are used clinically, are
carcinoembryonic antigen (CEA), cytokeratio-19 fragments
(Cyfra21-1), neuron-specific enolase (NSE), squamous cell
carcinoma antigen (SCCA) and so on. These tumor markers
play a certain role in the diagnosis of lung cancer, but their
specificity and sensitivity are not enough. Furthermore,
these tumor markers are not elevated in many early lung
cancer patients. Therefore, it is imperative to find new
molecular biomarkers to help diagnose early-stage lung
cancer. Additionally, miRNA can steadily exist in human
plasma, express specifically in some tumors, and are not
degraded easily by RNA enzymes, which make miRNA a
potential new molecular biomarker (9).

After the first miRNA (miRNA let-7) was found, more
than 300 miRNAs have been identified and considered to
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be related to human tumors. The role of miRNAs in the
diagnosis of lung cancer has been only partly explored
previously. Some studies have revealed that miRNAs play an
important role in the development, progression, diagnosis,
treatment, and prognosis of lung cancer. Following a lot
of previous studies which have demonstrated the value of
miRNAs for diagnosing pulmonary nodules (10-13), we
measured 12 miRNAs (miRNA-17, -146a, -200b, -182,
-155, 221, -205, -126, -7, -21, -145, and miRNA-210) in
this study. The purpose of this study was to investigate the
difference in the expression of miRNAs between benign
pulmonary nodules and malignant pulmonary nodules and
explored the role of plasma miRNAs in the diagnosis of
pulmonary nodules.

Methods
Patient selection

The study was approved by the Ethics Committee of Sun
Yat-sen University Cancer Center (No. B2017-050) and
written informed consent was obtained from all patients.
In this retrospective study, we collected people who were
diagnosed with a pulmonary nodule by thoracic computed
tomography (CT) and were scheduled to receive surgery
from July 2016 to July 2017 at Sun Yat-sen University
Cancer Center. In this study, patients were enrolled
following the eligibility criteria: (I) all of the patients were
diagnosed with a pulmonary nodule by CT before the
surgery; (II) all of the patients had pathologically confirmed
stage 0-II non-small cell lung cancer (NSCLC) or benign
lung disease according to the International Association for
the Study of Lung Cancer (7" version); and (IIT) all of the
patients had complete clinicopathologic information. The
exclusion criteria in this study were as follows: (I) patients
received neoadjuvant therapy, including radiotherapy,
chemotherapy, or chemoradiotherapy; (II) patients had a
second primary tumor; (III) patients were not pathologically
confirmed after surgery; and (IV) patients had stage III or
IV lung cancer. Finally, 57 patients were included in our
study. The flow was shown in Figure 1.

Detection procedure

We drew approximately 5 mL of venous blood from all
patients before the operation. We spun these samples in
a centrifuge and obtained plasma. Then, the plasma was
immediately stored at -80 °C. The MiRNeasy Serum/
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Figure 1 Screening graph for 74 patients with pulmonary nodules

at Sun Yat-sen University Cancer Center.

Table 1 All patient characteristics

Characteristic Number Proportion (%)
Pathologic type
Benign 15 26.3
Malignant 42 73.7
Gender
Men 26 45.6
Women 31 54.4
Age
<60 32 56.1
>60 25 43.9

Plasma Kit (Qiagen, Germany) was used to extract the
total RNA from the plasma (200 pL). The Omniscript RT
Kit (Qiagen, Germany) was used to accomplish reverse
transcription (RT) reactions. The levers of miRNAs
were detected by real-time quantitative polymerase chain
reaction (RT-PCR) using the SYBR Green Mix (Qiagen,
Cat No. 208054). The relative miRNA expression was

22 method. In order to eliminate

calculated using the 2
the bias during sample storage or RNA isolation, the cel-

miR-39 was chosen as the inner control.
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Statistical analysis

Difference in the plasma miRNA levels between
NSCLC group and benign pulmonary nodules group
was evaluated by Mann-Whitney U test and z-test.
T-test, analysis of variance, Mann-Whitney U test, and
Kruskal-Wallis test were used to evaluate the relationship
between the expression levels of the plasma miRNAs and
clinicopathologic characteristics. We used the receiver
operating characteristic (ROC) curve to assess the efficacy
of plasma miRNAs in the diagnosis of NSCLC. We used
the Shapiro-Wilk test for the test for normal distribution.
When the data was not normally distributed, we used the
Wilcoxon rank-sum test to analyze data. T test was used for
univariate analysis when the data was normally distributed.
However, for multiple sets of measurement data, using
analysis of variance. Results were Logl0 transformed
for analysis because of the magnitude of miRNA levels
measured. Statistical analyses were performed using SPSS
software version 21 (SPSS Inc., Chicago, IL). P values <0.05
was considered statistically significant.

Results
Patient characteristics

Fifty-seven patients were enrolled in this study, including
15 benign pulmonary nodules patients and 42 malignant
pulmonary nodules patients; 26 men and 31 women;
32 patients age <60 and 25 patients age >60. Their median
age was 59 years (range from 43 to 81 years). Among the
42 NSCLC patients, 20 men and 22 women were included.
This included twenty-one patients age <60 and 21 patients
age >60. The age of the NSCLC patients ranged from
43-77 years (median 60.5 years). Other characteristics are
shown in Tables 1 and 2.

Association of the expression of miRNAs with clinical
characteristics

As is shown in Table 3, we used the T test, Mann-Whitney
U test, analysis of variance, and Kruskal-Wallis test to
analyze the connection between the expression of the
miRNAs and the clinical characteristics in 42 NSCLC
patients. The results show that the miRNA expression
(miRNA-17, -146a, -200b, -182, -155, -221, -205, -126, -7,
-21, -145, -210) in NSCLC was not associated with gender,
age, pTNM stage and differentiation grade.
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Table 2 NSCLC patient characteristics

Characteristic Number Proportion (%)
Gender
Men 20 47.6
Women 22 52.4
Age
<60 21 50.0
>60 21 50.0
pTNM stage
la 29 69.0
Ib 10 23.8
I 3 7.1
Differentiation grade
Poor 7 16.7
Moderate 25 59.5
Well 10 23.8

NSCLC, non-small cell lung cancer.

The expression of 12 miRNAs

Fifty-seven patients were divided into two groups according
to the characteristics of their pulmonary nodule (benign
or malignant). The #-test and Mann-Whitney U test were
used to compare the differences in the expression of the
miRNAs of the two groups (NSCLC group and benign
pulmonary nodules group). The results are listed in
Table 4, which indicate that the expression levels of plasma
miRNA-17, -146a, -200b, -182, -221, -205, -7, -21, -145,
and miRNA-210 in NSCLC patients are significantly
higher than those in the benign pulmonary nodules patients
(P<0.05). However, for miRNNA-155 and miRNA-126, there
was not a significant difference between these two groups,
the P values are 0.075 and 0.055, respectively.

The role of plasma miRNAs in the diagnosis of pulmonary
nodules

We evaluated the value of the miRNA spectrum in the
diagnosis of pulmonary nodules using the ROC curve. As
shown in Table 5, the sensitivity and specificity were 66.7%
and 80.0% for miRINA-17, 54.8% and 86.7% for miRNA-
146a, 64.3% and 86.7% for miRNA-200b, 83.3% and
73.3% for miRINA-182, 54.8% and 80.0% for miRNA-221,
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73.8% and 80.0% for miRNA-205, 78.6% and 73.3% for
miRNA-7, 78.6% and 60.0% for miRNA-21, 78.6% and
73.3% for miRINA-145, 76.2% and 73.3% for miRINA-210,
respectively. The ROC curve of the 10 miRNAs is show in
Figure 2. 'To sum up, the plasma miRNA-17, -146a, -200b,
-182, -221, -205, -7, -21, -145, and miRNA-210 have a
relatively high sensitivity (54.8-83.3%) and specificity
(60.0-86.7%) for the diagnosis of NSCLC.

Discussion

Lung cancer is the most common cause of cancer-related
death in the world (14). The prognosis of lung cancer is
still poor despite the advances in cancer treatments over
the past decades. Late diagnosis of NSCLC is one of the
most important reasons. Hence, new methods are urgently
needed to diagnose early lung cancer. Previous studies
indicate that miRNAs may be the potential diagnostic
biomarkers of lung cancer (13,15).

In this study, our results revealed that the expression
levels of miRNAs in NSCLC patients were not related
to other clinical and pathologic features. The available
literature shows different conclusions in this respect. For
example, Zhang er 4l. identified that the expression level
of miRNA-221 was not relevant to the TNM stage (16).
However, Yin et /. found that the expression level of
miRNA-221 was correlated with the TNM stage (17). The
relationship between the clinicopathological characteristics
of NSCLC patients and the expression of miRNAs need be
explored further.

We discovered that there were significant differences in
the expression of the miRNAs between NSCLC patients
and benign pulmonary nodules patients (miRNA-17, -146a,
-200b, -182, -221, -205, -7, -21, -145 and miRNA-210
except miRNA-155, miRNA-126). The expressions of
miRNA-17 (18), -182 (19,20), -221 (16,17), -21 (21,22),
-210 (23) were significantly higher in NSCLC patients
compared with that of benign pulmonary nodules, which
confirmed the previous research. The expression of
miRNA-146a was increased and downregulated in a variety
of carcinomas (24), while miRNA-146a expression was
increased in NSCLC patients in our study compared with
that of nonmalignant disease. Han er #/. demonstrated
that miRNA-200b expression was upregulated in bladder
urothelial carcinoma (25). However, it was downregulated
in liver cancer and renal cell carcinoma (26,27). We
found that it was upregulated in NSCLC. The research
concerning the expression level of miRNA-200b in lung
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Table 3 Correlation of clinicopathologic characteristics with miRINAs expressions in NSCLC

miRNA-17 miRNA-146a miRNA-200b
Characteristics Number
M (Q25-Q75)  T/ZHIF P M(Q25-Q75) T/Z/HF P M(Q25-Q75) &x+s T/Z/HIF P
Gender -0.290° 0.772 -0.151% 0.880 -0.957% 0.339
Men 20  8.736 (8.130-9.061) 8.295 (7.572-8.659) 6.392 (5.977-6.965)
Women 22 8.592 (8.293-8.966) 8.079 (7.784-8.921) 5.905 (5.366-7.009)
Age -0.164* 0.870 -0.164* 0.870 0.877° 0.386
<60 21 8.567 (8.349-9.019) 8.130 (7.678-8.751) 6.329+1.423
>60 21 8.668 (8.243-9.048) 8.396 (7.750-8.813) 5.961+1.294
pTNM stage -0.639" 0.523 -0.748" 0.454 -0.869° 0.390
la 29  8.620 (8.156-8.918) 8.130 (7.658-8.639) 6.023+1.453
b/l 13 8.668 (8.335-9.264) 8.396 (7.852-9.046) 6.418+1.116
Differentiation 0.151° 0.927 0.427° 0.808 3.333° 0.189
grade
Poor 7 8.814(8.303-9.193) 8.484 (7.885-8.969) 6.199 (5.430-6.984)
Moderate 25  8.567 (8.309-9.003) 8.068 (7.700-8.619) 5.974 (5.489-6.481)
Well 10 8.598 (8.182-9.094) 8.295 (7.641-9.011) 6.919 (5.959-7.799)
Characteristics \ miRNA-182 miRNA-155 miRNA-221
(cont’) M(Q25-Q75) T/Z/HF P M (Q25-Q75)&7+s T/ZZH/F P M (Q25-Q75) &7+s T/ZHF P
Gender -0.365" 0.715 -0.491* 0.623 -0.428" 0.669
Men 20  6.961 (6.598-7.273) 7.420 (6.694-8.461) 8.677 (7.756-8.923)
Women 22 6.736 (6.606-7.568) 7.223 (6.785-8.682) 8.313 (7.996-8.885)
Age -0.667° 0.505 1.258° 0.216 -0.314° 0.753
<60 21 6.985 (6.624-7.642) 7.769+1.177 8.405 (7.847-8.817)
>60 21 6.739 (6.597-7.192) 7.317+1.151 8.433 (8.039-9.024)
pTNM stage -0.911% 0.362 -1.393° 0.171 -1.072°  0.290
la 29  6.754 (6.579-7.255) 7.376+1.239 8.281+0.939
Ib/1l 13 7.049 (6.700-7.407) 7.915+0.946 8.594+0.709
Differentiation 2.394° 0.302 4.070° 0.131 0.114°  0.893
grade
Poor 7 7.146 (6.756-7.364) 8.297 (7.362-8.749) 8.483+0.786
Moderate 25  6.719 (6.559-7.192) 7.025 (6.622-8.243) 8.324:0.948
Well 10 6.961 (6.729-8.021) 8.333 (7.199-8.947) 8.437+0.824
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miRNA-205 miRNA-126 mIiRNA-7
Characteristics
(cont’) mber M(Q25-Q75) T/ZH/F P M(Q25-Q75) & s T/ZH/F P M (Q25-Q75) T/Z/HIF P
Gender -0.290* 0.772 -0.378" 0.706 -0.881* 0.378
Men 20  6.785 (6.507-7.099) 8.855 (8.244-9.140) 7.423 (6.917-7.598)
Women 22 6.789 (6.544-7.588) 8.555 (8.343-9.350) 7.208 (6.934-7.812)
Age -0.868" 0.385 0.259° 0.797 -0.994°* 0.320
<60 21 6.950 (6.471-7.559) 8.754+0.696 7.405 (6.974-8.045)
>60 21 6.775 (6.601-7.019) 8.693+0.823 7.243 (6.830-7.538)
pTNM stage -1.156* 0.248 -1.196° 0.239 -0.639* 0.523
la 29  6.765 (6.471-7.184) 8.631+0.798 7.314 (6.764-7.538)
b/l 13 7.009 (6.706-7.334) 8.930+0.620 7.292 (7.113-7.885)
Differentiation 2.299°  0.317 0.235° 0.792 0.519° 0.771
grade
Poor 7 7.076 (6.566-7.498) 8.809+0.633 7.292 (7.130-7.615)
Moderate 25  6.747 (6.462-7.019) 8.657+0.821 7.310 (6.822-7.538)
Well 10 7.029 (6.737-7.877) 8.830+0.700 7.387 (6.999-8.142)
Cheracteristics miRNA-21 miRNA-145 miRNA-210
(cont)) M (Q25-Q75) T/Z/H/F M (Q25-Q75) & ¥+s T/Z/H/F P XS T/ZHF P
Gender -0.076* 0.940 0.000° 1.000 0.543° 0.590
Men 20 9.039 (8.165-9.295) 7.957+0.866 7.450+1.134
Women 22 8.730 (8.584-9.511) 7.957+0.807 7.270+1.023
Age 0.000°  1.000 0.475° 0.638 0.773° 0.436
<60 21 8.863 (8.506-9.382) 8.018+0.837 7.486+1.109
>60 21 9.025 (8.548-9.467) 7.896+0.830 7.226+1.035
pTNM stage -0.884° 0.377 -1.309° 0.198 -0.734° 0.467
la 29  8.829 (8.366-9.284) 7.846+0.867 7.274+1.154
b/ 13 9.025 (8.600-9.691) 8.204+0.693 7.537+0.859
Differentiation 0.174°  0.917 2.935° 0.231 0.307° 0.738
grade
Poor 7 9.065 (8.559-9.672) 8.258 (8.049-8.590) 7.464+1.134
Moderate 25  8.829 (8.536-9.284) 7.795 (7.462-8.216) 7.249+1.114
Well 10 8.798 (7.925-9.550) 8.169 (7.744-8.695) 7.545+0.972

2 Z-value of Mann-Whitney U, °, T-value of t-test, °, H-value of Kruskal-Wallis test, ¢, F-value of analysis of variance. For t-test or analysis
of variance, data are x+s, for Wilcoxon rank-sum test, data are M (Q25-Q75). P<0.05 was considered statistically significant. NSCLC, non-
small cell lung cancer.
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Table 4 The expression of miRNAs of patients with pulmonary nodules [M (Q25-Q75) & %]

miRNA Lung benign disease NSCLC T/Z2 P

miRNA-17 8.158 (7.845-8.436) 8.644 (8.293-8.976) -2.410° 0.016
miRNA-146a 7.724 (7.049-8.037) 8.192 (7.710-8.736) -2.419° 0.016
miRNA-200b 5.464 (4.301-5.874) 6.252 (5.552-6.978) -2.374° 0.018
miRNA-182 6.358 (5.910-6.606) 6.808 (6.606-7.308) -2.736° 0.006
miRNA-155 6.908+1.129 7.543+1.172 -1.817° 0.075
miRNA-221 7.963 (7.107-8.310) 8.419 (7.911-8.888) -2.138° 0.032
miRNA-205 6.413 (5.201-6.598) 6.789 (6.544-7.193) -2.519° 0.012
miRNA-126 8.291+0.677 8.723x0.753 -1.957° 0.055
miRNA-7 6.517 (6.218-7.079) 7.312 (6.934-7.644) -2.682° 0.007
miRNA-21 8.490 (7.752-8.949) 8.924 (8.545-9.344) -1.994° 0.046
miRNA-145 7.508 (7.179-7.810) 7.986 (7.684-8.415) -2.392° 0.017
miRNA-210 6.610 (5.925-7.097) 7.304 (6.978-8.070) -2.429° 0.015

2 Z-value of Mann-Whitney U; °, T-value of t-test. For t-test, data are x+s, for Wilcoxon rank-sum test, data are M (Q25-Q75). NSCLC,

non-small cell lung cancer.

Table 5 The role of miRNAs in the diagnosis of pulmonary nodules

miRNA AUC Sensitivity Specificity Cutoff value 95% ClI P

miRNA-17 0.711 0.667 0.800 8.4409 0.556-0.866 0.016
miRNA-146a 0.712 0.548 0.867 8.1205 0.564-0.860 0.016
miRNA-200b 0.708 0.643 0.867 5.9422 0.542-0.873 0.018
miRNA-182 0.740 0.833 0.733 6.5131 0.579-0.900 0.006
miRNA-155 0.675 0.619 0.733 7.1789 0.512-0.837 0.046
miRNA-221 0.687 0.548 0.800 8.3328 0.529-0.845 0.032
miRNA-205 0.721 0.738 0.800 6.6171 0.550-0.891 0.012
miRNA-126 0.706 0.810 0.600 8.2524 0.549-0.864 0.018
miRNA-7 0.735 0.786 0.733 6.8765 0.570-0.900 0.007
miRNA-21 0.675 0.786 0.600 8.5045 0.519-0.831 0.046
miRNA-145 0.710 0.786 0.733 7.6327 0.546-0.873 0.017
miRNA-210 0.713 0.762 0.733 6.9496 0.547-0.879 0.015

AUC, area under the curve; Cl, confidence interval.

cancer was inadequate and it was upregulated in NSCLC
in our study. Xiong et a/. reported that miRNA-7 was
downregulated in NSCLC (28), while Ye ez a/. revealed
that miRNA-145 was also downregulated in NSCLC (29).
These results and our conclusions were inconsistent. More
samples are needed to verify this phenomenon in the future.
While for miRNA-155 and miRNA-126, there was not a
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significant difference between NSCLC group and benign
pulmonary nodules group, the P values are 0.075 and
0.055, respectively. Their P values are closed to the 0.05,
especially miRNA-126 (P=0.055). Maybe due to the small
sample size.

We used ROC curves to determine the diagnostic value
of 10 miRNAs (miRNA-17, -146a, -200b, -182, -221, -205,
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Figure 2 The ROC curves of 10 miRNAs. ROC, receiver operating characteristic.

-7, -21, -145, -210) for lung nodules. A number of studies
have determined that miRNAs may be potential molecular
biomarkers for early carcinoma including lung cancer
(15,30). Zhang et al. demonstrated that plasma miRNA-145
and miRNA-21 can be used as potential biomarkers for
diagnosing lung cancer. The sensitivity and specificity
of miRNA-145 were 80.6% and 89.2%, and 77.5% and
85.5% for miRNA-21, respectively (31). Sromek ez al.
found that the combination of miRNA-9, -16, -205, and
-486 can serve as potential NSCLC biomarkers with 80%
sensitivity and 95% specificity (32). In the present study,
the miRNAs have a relatively high sensitivity (54.8-83.3%)
and specificity (60.0-86.7%) for the diagnosis of NSCLC.
Currently, growing numbers of lung nodule patients have
been discovered because of the increasingly widespread use
of low-dose spiral computed tomography (LDSCT) and
CT. However, the specificity of LDSCT/CT is limited, and
false positive rate is relatively high (33). Additionally, our
results reveal that, with the help of LDSCT/CT, miRNAs
can provide an auxiliary diagnosis of lung nodules. Based
on previous literatures, cancer-associated miRNAs played
crucial roles in tumorigenesis and may be as diagnostic and
prognostic biomarkers in cancer, including carcinoma of
lungs (9,34). As a new latent molecular biomarker, miRNA
has its advantages: non-invasion, easy sample management,
cost-effectiveness, which make it may influence the future
diagnostic method of lung cancer. This study focused on
12 miRNAs and selected 10 miRNAs which contribute to
produce the prediction in distinguishing lung carcinoma
patients from benign subjects according to the result.
This pilot study provided the theory foundation for the
development of the research—the role of plasma miRNAs

© Journal of Thoracic Disease. All rights reserved.
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in early diagnosis of lung cancer.

"This study has several limitations, our data was collected
retrospectively and a single team. This approach may lead
to a selection bias. Furthermore, was the small sample
size, which may be the reason for no difference between
the NSCLC group and benign pulmonary nodules
group for the levels of miRNA-155 and miRNA-126.
Designing a prospective study with a large sample size in
the future, conducting combined diagnosis of miRNAs and
constructing a risk score model would be more valuable.

In summary, 10 miRNAs (miRNA-17, -146a, -200b,
-182, -221, -205, -7, -21, -145, -210) were found that they
had relatively high diagnostic efficacy to discriminate the
nature of pulmonary nodules. Understanding miRINAs have
the potential to become novel non-invasive biomarkers
for the diagnosis of early-stage lung cancer, and as the
complementary of LDSCT screening procedure. MiRNAs
may contribute to the development of diagnostic techniques
for early-stage lung cancer in the future.
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