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Introduction

Lung cancer is the most common malignant tumor in the 
world, which seriously threatens the health of people health. 
It the highest global age-standardized incidence rate (ASIR) 

and age-standardized mortality rate (ASMR) according to 

the Global Cancer Report 2016, with 2.1 million new cases 

and 1.8 million deaths occurring annually (1). The overall 

5-year survival rate for lung cancer is only 18.6%, which is 
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primarily due to the fact that most patients are diagnosed at 
a late stage and miss the optimal time for treatment.

At present, screening methods for early lung cancer 
detection include low dose spiral CT (LDCT) and the serum 
tumor biomarkers method. The most widely used method 
is LDCT screening, which has high sensitivity (93.8%). 
However, this method has low specificity and a high false 
positive rate, which leads to excessive medical treatment. 
Furthermore, its price and radiation damage may prevent 
it from becoming a routine method for early lung cancer 
screening (2). According to the DANTE tests conducted in 
Europe (3), for early-stage lung cancer patients, LDCT may 
facilitate a significantly lower-than-expected mortality rate. 
In recent years, the detection of autoantibodies in blood 
molecular markers has gradually revealed its value for early 
lung cancer screening. Autoantibody detection combined 
with CT examination can increase the specificity to 95.8%, 
which greatly reduces the false positive rate, highlighting 
the potential of autoantibodies as an auxiliary examination 
for early diagnosis (4). Seven serum autoantibodies (P53, 
PGP9.5, SOX2, GAGE7, GBU4-5, MAGE, and CACE) 
were detected in this experiment to verify the value of 
autoantibodies in early lung cancer diagnosis, and to explore 
its potential use as an auxiliary method of early lung cancer 
diagnosis. Also, we tried to figure it out whether seven 
autoantibodies can be a method for accuracy diagnosis. 
In different pathological classification of lung cancer, 
some autoantibodies may can play an important role in 
distinguish. On the other hand, some autoantibodies have 
shown the potential to bet therapeutic targets.

We present the following article in accordance with the 
STARD reporting checklist (available at https://dx.doi.
org/10.21037/jtd-21-835).

Methods

General data

A total of 370 patients admitted to the Department of 
Thoracic Surgery at the First Affiliated Hospital of Suzhou 
University from 2017 to 2019 were included in this study. 
All subjects were diagnosed with pulmonary nodule that 
could be a malignant one and received surgical treatment. 
Healthy people were not our projects According to the routine 
pathology results, 305 patients were diagnosed with lung 
cancer, while 65 patients were benign lesions patients. Of 
the 370 patients, 153 were men and 217 were women. Also,  

162 subjects were over 60 years of age, and 208 subjects 
were under the age of 60. There were 63 smokers, while 
the remaining 307 subjects had no smoking history. Of 
the 305 lung cancer patients, 267 were diagnosed with 
adenocarcinoma, including 97 adenocarcinomas in situ, 
three minimally invasive adenocarcinomas, and 167 invasive 
pulmonary adenocarcinomas. Moreover, there were  
23 squamous cell carcinoma patients, 5 complex cancers,  
5 large cell carcinomas, and 4 small cell carcinomas. TNM 
staging: I period in 285 cases, II period in 17 cases, III period 
in 1 case, and IV period in 2 cases. 

Inclusion/exclusion criteria 

Patients with lung nodules detected by high-resolution chest 
CT, which were highly suspected of being lung cancer based 
on clinical experience, were eligible for inclusion in this study. 
The exclusion criteria were as follows: (I) patients with distant 
metastasis after PET-CT detection; (II) those unable to accept 
surgery; (III) those who refused to accept serological detection 
of autoantibodies to lung cancer; and (IV) patients lacking 
clear pathological types and clinical TNM stages.

Collections and processing

Serum from 5 mL fasting blood was collected in the normal 
serum tube. The serum was separated after centrifugation 
and completed within 8 hours. If more than 8 hours passed, 
the serum should be stored at 2–8 ℃. The concentrations 
of the seven autoantibodies (P53, PGP9.5, SOX2, GAGE7, 
GBU4-5, MAGEA1, and CAGE) were determined by 
enzyme linked immunosorbent assay (ELISA). The 
autoantibody detection kit was purchased from Hangzhou 
Kai Paul Biotechnology Co., Ltd.

The positive criteria 

The positive criteria for individual autoantibodies and the 
seven autoantibodies combined were P53 ≥13.1 U/mL,  
PGP5.3 ≥11.1 U/mL, SOX2 ≥10.3 U/mL, GAGE7  
≥14.4 U/mL, GBU4-5 ≥7.0 U/mL, MAGE ≥11.9 U/mL,  
CAGE ≥7.2 U/mL according to the reference values 
provided by the manufacturer. The positive criterion of the 
combined test as that if any of the seven autoantibodies was 
positive, then the combined test can be considered positive. 
However, the combined test results were negative when all 
seven autoantibodies were negative.

https://dx.doi.org/10.21037/jtd-21-835
https://dx.doi.org/10.21037/jtd-21-835
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Statistical processing 

Statistical analysis was performed using SPSS24.0. All indicators 
were tested for normality using the Kolmogorov-Smirnov 
test, and the results showed that all of the indicators were in 
accordance with the non-normal distribution. Measurement 
data were expressed as median (Quartile) [M (p25, p75)]. The 
Mann-Whitney U test was used to compare the differences in 
expression levels between the two groups. The Kruskal-Wallis 
H test was used for intergroup comparisons; if the results 
exhibited differences, the Nemenyi test was used to further 
infer the difference between the two groups. The diagnostic 
efficacy of single autoantibody detection and combined 
detection was compared by constructing ROC (receiver 
operating characteristic) curves. Comparison of the positive 
rate between groups was performed using the chi-square test, 
corrected chi-square test, and Fisher exact probability method. 
P<0.05 indicated a statistical difference, and P<0.01 signified a 
significant statistical difference.

Ethical statement

The study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). The study was approved by 
First Affiliated Hospital of Soochow University ethics and 
informed consent was taken from all the patients. 

Results

Comparison of autoantibodies between lung cancer group 
and benign lesions group 

The expression levels of the seven autoantibodies in the 
lung cancer group (P53, PGP9.5, SOX2, GAGE7, GBU4-5,  
MAGEA1, and CAGE) were higher than those of the 

benign lesions control group, and the results were 
statistically different (P<0.05). In the lung cancer group, the 
levels of SOX2, GAGE7, MAGEA1, and CAGE exhibited 
significant statistical differences (P<0.01). The specific 
values are shown in Table 1.

Comparison of the expression levels of the seven 
autoantibodies among different pathological types 

The 305 patients in lung cancer group were divided into 
the following groups according to their pathological types: 
an adenocarcinoma group [267], a squamous cell carcinoma 
group [23], and a non-adenocarcinoma non-squamous cell 
group [15]. The Kruskal-Wallis H tests results showed that 
all seven lung cancer autoantibodies were not statistically 
different in these three groups (P>0.05). The specific values 
are shown in Table 2. 

Next, the adenocarcinoma group was further divided 
into adenocarcinoma in situ [97] and invasive pulmonary 
adenocarcinoma [167] groups. Since there were only 
three patients were diagnosed with minimally invasive 
adenocarcinoma, they were not included in the statistical 
analysis. Based on the Mann-Whitney U test, seven lung 
cancer autoantibodies were not statistically different 
in the adenocarcinoma in situ and invasive pulmonary 
adenocarcinoma groups (P>0.05). The specific values are 
shown in Table 3.

Evaluation of the diagnostic efficacy of autoantibodies in 
lung cancer detection 

The seven autoantibodies and combined tests were 
used as test variables. The sensitivity was ordinate, 
and reciprocal of the specificity was abscissa. We then 

Table 1 Expression of 7 autoantibodies in lung cancer group and benign lesion group 

Antibody Lung cancer group Benign lesion group Z P 

P53 2.8 (0.7, 16.3) 1.2 (0.3, 14.6) −2.456 0.014

PGP9.5 0.5 (0.2, 1.4) 0.4 (0.1, 0.8) −2.437 0.015

SOX2 2.4 (1.1, 7.0) 1.4 (0.8, 2.9) −3.082 0.002

GAGE7 2.2 (1.0, 5.4) 1.7 (0.6, 2.7) −2.747 0.006

GBU4-5 0.8 (0.3, 3.9) 0.5 (0.2, 1.4) −2.133 0.033

MAGEA1 0.4 (0.2, 1.6) 0.3 (0.1, 0.7) −2.863 0.004

CAGE 0.4 (0.2, 1.6) 0.3 (0.1, 0.6) −3.109 0.002
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constructed ROC curves to analyze the diagnostic efficacy 
of autoantibodies in lung cancer. We observed that 

P53 had the highest sensitivity (80.3%) and the lowest 
specificity (32%). PGP9.5, SOX2, GAGE7, GBU4-5, 
and MAGEA1 exhibited higher specificity, however their 
sensitivity was relatively poor. The sensitivity (63.3%) 
and specificity (60%) of CAGE were almost equal. The 
seven autoantibodies showed 55.4% flexibility, and the 
specificity as 80%. The AUC reached 0.735 (95% CI: 
0.674–0.795), and the Youden index (0.35) was also 
larger than that of the seven autoantibodies. According 
to the data analysis, P53 exhibited a unique advantage in 
diagnosing lung cancer, even higher than the combined 
detection. Compared with single autoantibody detection, 
the combined test had the largest AUC and Youden index, 
as well as better diagnostic efficacy. The specific values are 
shown in Figure 1 and Table 4.

Comparison of the positive rates of the seven autoantibodies 
among different pathological types of lung cancer 

To analyze whether there were statistical differences in 

Table 2 Expression of 7 autoantibodies in adenocarcinoma group, squamous cell carcinoma group and non-adenocarcinoma non-squamous cell 
group

Antibody Adenocarcinoma Squamous cell carcinoma Non-adenocarcinoma non-squamous cell H P

P53 2.4 (0.7, 15.7) 15 (0.8, 22.1) 6.8 (1.0, 18.4) 5.33 0.070

PGP9.5 0.6 (0.2, 1.74) 0.6 (0.2, 2.0) 0.41 (0.2, 0.86) 0.447 0.800

SOX2 2.4 (1.1, 5.8) 2.4 (1.1, 15.1) 3.9 (1.1, 13.8) 1.273 0.529

GAGE7 2.2 (0.9, 5.8) 1.68 (1.05, 4.9) 2.5 (1.13, 5.7) 0.44 0.802

GBU4-5 1.1 (0.3, 4.3) 0.4 (0.2, 7.4) 0.48 (0.2, 2.1) 3.699 0.157

MAGEA1 0.5 (0.2, 1.2) 0.5 (0.2, 1.7) 0.3 (0.15, 0.74) 0.461 0.794

CAGE 0.5 (0.2, 1.6) 0.4 (0.18, 1.75) 0.27 (0.1, 0.56) 1.881 0.390

Table 3 Expression of 7 autoantibodies in adenocarcinoma in situ group and invasive pulmonary adenocarcinoma group

Antibody Adenocarcinoma in situ Invasive pulmonary adenocarcinoma Z P

P53 2.3 (0.85, 15.9) 2.6 (0.5, 15.8) −5.43 0.587

PGP9.5 0.6 (0.2, 2.0) 0.5 (0.2, 1.3) −1.245 0.213

SOX2 2.5 (1.3, 5.8) 2.27 (1.0, 6.8) −0.821 0.412

GAGE7 2.2 (0.9, 6.9) 2.2 (0.94, 5.0) −0.453 0.650

GBU4-5 1.3 (0.4, 4.9) 0.72 (0.3, 3.4) −1.6 0.110

MAGEA1 0.5 (0.2, 1.3) 0.5 (0.2, 1.2) −0.626 0.531

CAGE 0.5 (0.2, 1.6) 0.4 (0.2, 1.6) −0.044 0.965
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Figure 1 The receiver operating characteristic (ROC) curve 
analysis of seven autoantibodies and combined test in lung cancer.
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the positive rates of autoantibodies in different groups, 
we divided the 305 lung cancer patients according to sex, 
age, smoking history, TNM stages, and pathological types. 
There 122 were male patients and 183 females; 138 subjects 
were over 60 years of age and 167 under 60 years of age; 
there were 52 smokers, while 253 subjects did not have 
a history of smoking; and TNM staging was as follows: I 
period in 285 cases, II period in 17 cases, III period in one 
case, and IV period in two cases. 

Of the 305 lung cancer patients, there were 267 
adenocarcinoma patients, 23 squamous cell carcinoma 
patients, and 15 non-adenocarcinoma non-squamous 

carcinoma patients. According to the statistical results, there 
were no significant differences in the positive rates of each 
antibody in age, smoking history, and clinical stage (P<0.05). 
The positive rates of MAGEA1 and CAGE were statistically 
different in sex. The MAGEA1 positive rate was statistically 
different in pathological classification. The specific values 
are shown in Tables 5-9.

Discussion

Lung cancer has the highest morbidity and mortality rates 
of any malignancy both in China and worldwide. Patients 

Table 4 Diagnostic efficacy of single autoantibody detection and combined test of seven autoantibodies

Indicators AUC 95% CI Sensitivity (%) Specificity (%) Youden Index

P53 0.597 0.518–0.676 80.3 32 0.12

PGP9.5 0.596 0.523–0.669 22 95.4 0.17

SOX2 0.622 0.552–0.691 40 84.3 0.24

GAGE7 0.608 0.539–0.678 42 78.5 0.12

GBU4-5 0.584 0.512–0.657 44.3 75.4 0.19

MAGEA1 0.613 0.545–0.681 30.5 92.3 0.23

CAGE 0.623 0.556–0.690 63.3 60 0.23

Combined test 0.735 0.674–0.795 55.4 80 0.35

Table 5 Sex characteristics of lung cancer patients

Groups
P53 PGP9.5 SOX2 GAGE7 GBU4-5 MAGEA1 CAGE

+ − + − + − + − + − + − + −

Male 43 79 5 117 27 95 15 107 23 99 12 110 19 103

Female 65 118 7 176 29 154 18 165 32 151 2 181 12 171

χ² 0.002 0.014 1.928 0.459 0.092 12.777 6.517

P 0.961 0.904 0.165 0.498 0.761 0.000351 0.011

Table 6 Age characteristics of lung cancer patients

Groups
P53 PGP9.5 SOX2 GAGE7 GBU4-5 MAGEA1 CAGE

+ − + − + − + − + − + − + −

≥60 52 86 5 117 27 95 15 107 23 99 12 110 19 103

<60 56 111 7 176 29 154 18 165 32 151 2 181 12 171

χ² 0.568 0.864 2.831 0.001 0.111 0.838 0.595

P 0.451 0.353 0.092 0.981 0.739 0.360 0.440
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with early diagnosis have a higher 5-year survival rate. 
The 5-year survival rate of patients with non-small cell 
lung cancer is 92% in the IA stage and less than 10% in 
the IV stage (5). Therefore, early diagnosis is critical in 
the treatment of lung cancer. In the early stages of cancer, 
the body’s immune system can recognize a small amount 
of abnormal proteins expressed by tumor cells through 
humoral immunity (i.e., tumor specific antigens), and 
produce antibodies against these antigens. Different kinds 
of lung cancer patients can detect tumor specific antigens 
in serum. These antibodies can be detected not only when 
lung cancer is diagnosed, but in some cases even 5 years 
before clinical symptoms appear (6). According to a study 
conducted by Chapman et al. (7), the sensitivity of the 

seven autoantibodies specific for Europeans (P53, c-myc, 
HER-2, NYESO1, CAGE, MUC1, and GBU4-5) is 76% 
and the specificity is 92%. The China Food and Drug 
Administration (CFDA) (8) specifically selected seven 
autoantibodies suitable for Chinese people.P53 can be 
detected in lung cancer patients as autoantibody produced 
by tumor suppressor genes. The MAGE-A1 belongs to 
the cancer/testicular antigen of the X chromosome cluster, 
expressed in a variety of tumors. GAGE is found in a 
variety of cancers, most common in melanoma, lung cancer. 
Expression of CAGE is associated with the cell cycle, and 
plays a role in cell growth and proliferation. GBU4-5, in 
the family of tumor-testicular products, is immunogenicity, 
cancer-specific, and may provide potential targets for 

Table 7 Smoking history characteristics of lung cancer patients

Smoking history 
P53 PGP9.5 SOX2 GAGE7 GBU4-5 MAGEA1 CAGE

+ − + − + − + − + − + − + −

Yes 21 31 2 50 12 40 6 46 11 41 5 47 7 45

No 87 166 10 243 44 209 27 226 44 209 9 244 24 229

χ² 0.678 0.001 0.930 0.034 0.413 2.364 0.747

P 0.410 1.000 0.335 0.855 0.520 0.124 0.388

Table 8 Clinical stage characteristics of lung cancer patients

Clinical stage
P53 PGP9.5 SOX2 GAGE7 GBU4-5 MAGEA1 CAGE

+ − + − + − + − + − + − + −

I 99 186 11 274 53 232 30 255 51 234 11 274 28 257

II + III + IV 9 11 1 19 3 17 3 17 4 16 3 17 3 17

χ² 0.861 - 0.011 0.063 0.056 3.058 0.128

P 0.354 0.564 0.918 0.802 0.813 0.080 0.721

Table 9 Pathological type characteristics of lung cancer patients

Pathological type
P53 PGP9.5 SOX2 GAGE7 GBU4-5 MAGEA1 CAGE

+ − + − + − + − + − + − + −

Adenocarcinoma 89 178 11 256 45 222 30 237 48 219 9 258 28 239

Squamous cell carcinoma 12 11 1 22 7 16 2 21 6 17 4 19 3 20

Others 7 8 0 15 4 11 1 14 1 14 1 14 0 15

χ² 4.161 0.271 3.609 0.114 2.153 7.763 0.1588

P 0.125 1.000 0.168 1.000 0.345 0.015 0.494
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the diagnosis and treatment of cancer.PGP9.5 increases 
deubiquitination of cyclin, which may lead to uncontrolled 
growth of tumor cells.SOX2 is expressed in lung cancer, 
breast cancer, ovarian cancer, and its ability to metastasize is 
proportional to its overexpression.

The gold standard for lung cancer is pathological 
diagnosis. According to the results of this study, the 
expression levels of the seven autoantibodies in the lung 
cancer group were higher than those in the benign lesion 
group (P<0.05), indicating that these seven autoantibodies 
can be used to distinguish lung cancer patients from benign 
lesion patients. They can be used as an auxiliary screening 
method for early lung cancer. Ren et al. (5) revealed that 
only PGP9.5, SOX2, GBU4-5, MAGEA1, and CAGE were 
found to have statistical differences between the lung cancer 
and benign lesion groups, while P53 (P=0.371) and GAGE7 
(P=0.957) were similar between the two groups. However, 
these results differ slightly from the results of our study, 
while the research conducted by Mu (9) was consistent with 
our experiment. According to the 2015 WHO classification 
criteria for lung cancer (10), the lung cancer group was 
divided into an adenocarcinoma group, a squamous cell 
carcinoma group, and a non-adenocarcinoma non-squamous 
cell carcinoma group. Zhang et al. (11) found that the 
level of GBU4-5 in the adenocarcinoma group was higher 
than that in the squamous cell carcinoma group (P<0.05), 
while the expression of PGP9.5 in the adenocarcinoma 
group was higher than that in squamous cell carcinoma 
group. This suggests that GBU4-5 and PGP9.5 have the 
potential to distinguish adenocarcinomas from squamous 
cell carcinomas, although more research is required in the 
future. The adenocarcinoma group was further divided into 
an adenocarcinoma in situ group and an invasive pulmonary 
adenocarcinoma group. The expression of autoantibodies 
in these two groups was not statistically different and could 
not be used to distinguish specific adenocarcinoma types. 
This indicates that although autoantibodies can be used for 
early lung cancer screening, they cannot be used as a means 
of accurate diagnosis. This result is consistent with Wang  
et al. (8) conclusion.

According to the ROC curve of seven autoantibodies and 
combined detection, P53 exhibited the highest sensitivity 
and the lowest specificity, indicating that P53 had a high 
misdiagnosis rate. For the first time, Infante (12) found 
that P53 was associated with tumor progression, with a 
sensitivity of 27% and a specificity of 90%. The reason 
for this is that P53 is expressed not only in lung cancer, 
but also in numerous other malignant tumors (including 

colorectal cancer, breast cancer, etc.). Parrales et al. (13) 
discovered that P53 is expressed in more than 50% of 
cancers, which is closely related to the activity of tumor 
cells and is a potential cancer therapeutic target. PGP9.5, 
SOX2, GAGE7, GBU4-5, and MAGEA1 exhibited low 
sensitivities and high specificities, indicating that these 
five antibodies had a higher misdiagnosis rate. However, 
the sensitivity and specificity of the CAGE were both 
approximately 60%, which indicated that this antibody 
had a suitable misdiagnosis rate. Yeon et al. (14) reported 
that CAGE was related to the drug resistance of anticancer 
drugs. By combining with CAGE derivatives, it is hoped 
that overcoming the drug resistance of non-small cell lung 
cancer can be achieved. Combined autoantibody detection 
had a sensitivity of 55.4%, a specificity of 80%, an area 
under the curve of 0.735, and a Youden index of 0.35, 
which was higher than that of single antibody detection, 
indicating that combined detection has better diagnostic 
efficiency. This finding was consistent with the conclusion 
of Du et al. (4), who reported that combined detection 
of seven autoantibodies was more advantageous than 
single antibody detection. According to Ren et al. (5), the 
sensitivity of combined test was 61%, specificity was 90%, 
and area under the curve were 0.781, which highlighted 
the superior diagnostic efficacy of combined detection. 
The meta-analysis conducted by Qin et al. (15) found the 
following: (I) GBU4-5 had a sensitivity of 7%, a specificity 
of 98%, and an area under the curve of 0.91; (II) CAGE 
had a sensitivity of 14%, a specificity of 98%, and an area 
under the curve of 0.90; and (III) SOX2 had a sensitivity 
of 14%, a specificity of 99%, and an area under the curve 
of 0.93. These autoantibodies had high sensitivity, but low 
specificity. Combined detection can provide high specificity 
but low sensitivity. 

We a l so  compared the  pos i t ive  rates  of  seven 
autoantibodies in lung cancer patients with different 
clinicopathological characteristics. We observed that there 
were no statistical differences in age, smoking history, 
and clinical stage (P>0.05), while the positive rates of 
MAGEA1 and CAGE were statistically significant in 
sex. Also, the positive rate of MAGEA1 was statistically 
significant in pathological classification. The distribution 
of P53, PGP9.5, SOX2, GAGE7, and GBU4-5 was 
uniform in age, sex, smoking history, clinical stage, and 
pathological classification, which was consistent with the 
results Zhang et al. (11). According to Hibi et al. (16), 
PGP9.5 was associated with the clinical stage of lung 
cancer (the positive rate of lung cancer was 44% in stage 
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I, and 75% in stages II and III stage). The meta-analysis 
by Li et al. (17) revealed that SOX2 was associated with 
sex and smoking history, and was highly expressed in 
squamous cell carcinomas. Moreover, the meta-analysis by 
Chen et al. (18) found that SOX2 had nothing to do with 
gender and smoking history. At the same time, it had high 
expression in squamous cell carcinomas, which indicated 
better prognosis in different pathological types of lung 
cancer, suggesting that SOX2 has the potential to become 
a prognostic indicator. Gjerstorff et al. (19) revealed that the 
GAGE7 was not related to the pathological classification 
of lung cancer, but its expression in stages II and IIIa was 
significantly higher than that in stage I. The positive rate of 
CAGE varies between different sexes, and these differences 
should be excluded when using CAGE to diagnose lung 
cancer patients. Also, the positive rate of MAGEA1 was 
different between different sexes and pathological types. 
This suggested that MAGEA1 had the potential to act as a 
precise diagnosis autoantibody. According to Sang et al. (20), 
the expression rate of MAGE-A in lung adenocarcinoma is 
46.66%, which was related to a lower 10-year survival rate 
and was a marker of poor prognosis. MAGE-A may be used 
as a prognostic assessment factor and a potential therapeutic  
target.

All of the data included in this experiment were taken 
from the thoracic surgery database. Most of the patients 
had stage I adenocarcinoma, however there was a lack of 
patients with other pathological classifications and clinical 
stages, which resulted in discrepancies between some of our 
conclusions and those of other scholars. Thus, we need to 
strengthen cooperation with the respiratory and oncology 
departments in the future, in order to expand the scope and 
number of patients in future trials. This will increase the 
number of patients with different types, and facilitate more 
hierarchical research.

In summary, the value of autoantibodies as an auxiliary 
means of early lung cancer screening was confirmed. 
However, these autoantibodies did not exhibit obvious 
advantages for accurate diagnosis. The diagnostic efficacy 
of the combined detection of the seven autoantibodies was 
higher than that of single antibody detection, however the 
sensitivity and specificity were not as high as those of some 
single antibodies. Therefore, comprehensive evaluation is 
required for diagnosis.
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