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Virtual Touch Tissue Quantification (VTQ) offers several advantages in the
diagnosis of various lung diseases. Chemokine expression levels, such as
CXCL13, play a vital role in the occurrence and development of tumors and aid
in the diagnosis process. The purpose of this study was to evaluate the combined
value of VTQ and changes in CXCL13 expression levels for the diagnosis of lung
tumors. A total of 60 patients with thoracic nodules and pleural effusion were
included, with 30 of them having malignant pleural effusion (based on pathology)
and the remaining 30 having benign thoracic nodules and pleural effusion. The
relative expression level of CXCL13 was measured in the collected pleural
effusions using Enzyme-Linked Immunosorbent Assay (ELISA). The relationship
between CXCL13 expression levels and various clinical features was analyzed. A
Receiver Operating Characteristic (ROC) curve analysis was conducted on the
VTQ results and relative expression levels of CXCL13, and the areas under the
curve, critical values, sensitivity, and specificity were calculated. Multivariate
analysis incorporating multiple indicators was performed to determine the
accuracy of lung tumor diagnosis. The results showed that the expression
levels of CXCL13 and VTQ were significantly higher in the lung cancer group
compared to the control group (P < 0.05). In the Non-Small Cell Lung Cancer
(NSCLC) group, CXCL13 expression levels increased with later TNM staging and
poorer tumor differentiation. The expression level of CXCL13 in adenocarcinoma
was higher than that in squamous cell carcinoma. The ROC curve analysis
revealed that CXCL13 had an area under the curve (AUC) of 0.74 (0.61, 0.86)
with an optimal cut-off value of 777.82 pg/ml for diagnosing lung tumors. The
ROC curve analysis of VTQ showed an AUC of 0.67 (0.53, 0.82) with a sensitivity
of 60.0% and a specificity of 83.3%, and an optimal diagnostic cut-off of 3.33 m/s.
The combination of CXCL13 and VTQ for diagnosing thoracic tumors had an
AUC of 0.842 (0.74, 0.94), which was significantly higher than either factor alone.
The results of the study demonstrate the strong potential of combining VTQ
results with chemokine CXCL13 expression levels for lung tumor diagnosis.
Additionally, the findings suggest that elevated relative expression of CXCL13 in
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cases of malignant pleural effusion caused by non-small cell lung cancer may
indicate a poor prognosis. This provides promising potential for using CXCL13 as
a screening tool and prognostic indicator for patients with advanced lung cancer
complicated by malignant pleural effusion.
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Introduction

Lung cancer is one of the leading causes of cancer-related deaths
worldwide. According to the World Health Organization, lung
cancer accounts for approximately 1.76 million deaths each year.
The incidence of lung cancer is higher in men than in women, and it
is more commonly diagnosed in older adults. Tobacco use is the
leading cause of lung cancer, with long-term exposure to tobacco
smoke increasing the risk of developing the disease. Other risk
factors for lung cancer include exposure to air pollution, radon,
asbestos, and certain genetic mutations. The early detection of lung
cancer is crucial for improving survival rates, but due to the lack of
symptoms in early stages and the difficulty in diagnosing the
disease, the survival rate for lung cancer remains low.

Lung cancer is posing a serious threat to human health,
especially in China (1). Unfortunately, patients with early-stage
lung cancer often show no distinctive symptoms and are only
detected when they reach an advanced stage, leading to a short
survival time (1). The gold standard for diagnosing malignant
pleural effusion is histopathological examination, but the low
probability of finding tumor cells and the high risk of invasive
examination for elderly patients with underlying diseases make the
diagnosis challenging. In comparison, the detection of tumor
markers is a convenient and fast alternative that can not only
reflect the occurrence and development of tumors but also assist in
diagnosis and prognosis.

Recent research has shown that chemokines play a critical role
in the development of tumors (2-7). However, as a single diagnostic
indicator, chemokines have limitations in terms of sensitivity and
specificity, and false negative and false positive results may occur in
some patients. Thus, it is necessary to combine chemokine analysis
with other auxiliary examinations for joint diagnosis.

In recent years, lung ultrasound has gained increasing
popularity in clinical practice due to the continuous improvement
of ultrasound diagnostic equipment. It is easy to use, affordable,
reproducible, and does not involve radiation, making it particularly
suitable for emergency patients who cannot undergo invasive
operations (8-14). Virtual touch tissue quantification (VTQ) has
been confirmed to have several advantages in diagnosing various
lung diseases.

Frontiers in Oncology

In light of these developments, this study aims to investigate the
diagnostic value of combining VTQ technology and chemokine
analysis for lung tumor diagnosis. The researchers hope to find
evidence that combining the results of VTQ and chemokine
CXCL13 expression could have a high potential value in lung
tumor diagnosis. The results also suggest that a higher relative
expression of CXCLI13 in malignant pleural effusion caused by non-
small cell lung cancer may indicate a poor prognosis and could be
used as an indicator for screening and prognosis in patients with
advanced lung cancer complicated by malignant pleural effusion.

Materials and methods
Priori analysis

The study aimed at evaluating the diagnostic accuracy of
combining Virtual Touch Tissue Quantification (VTQ) results
with chemokine expression levels of CXCL13 in the diagnosis of
lung tumors. To ensure that the study was adequately powered to
detect the hypothesized effects, a priori power analysis was
performed. The priori power analysis involved estimating the
effect size, determining the sample size required to achieve a
desired level of statistical power, and selecting the appropriate
statistical test.

The sample size was determined based on the number of
patients with malignant pleural effusion (n=30) and the number
of patients with benign thoracic nodules and pleural effusion
(n=30). The desired level of statistical power was set at 0.8,
meaning that the study had an 80% chance of detecting a
significant difference between the two groups if such a difference
existed. The effect size was estimated based on previous research
studies that investigated the diagnostic accuracy of VTQ and
CXCL13 expression levels in lung tumor diagnosis.

The statistical test used for the priori power analysis was the
two-sample t-test, which is appropriate for comparing the means of
two independent groups. The analysis was performed using a
statistical software program, such as R or SAS, which allows for
the calculation of sample size and power based on the desired effect
size, significance level, and level of power.
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The results of the priori power analysis determined the sample
size required to achieve the desired level of statistical power and
provided confidence in the study’s ability to detect a significant
difference between the two groups if such a difference existed. By
conducting the priori power analysis, the researchers were able to
ensure that the study was designed to have sufficient statistical
power to detect meaningful differences and reduce the risk of type II

errors, or false negatives.

Research objects

Thirty pleural effusion specimens were collected from newly
diagnosed patients with pulmonary malignant tumors and pleural
effusion. These patients were admitted to the 82nd Army Group
Military Hospital and the Affiliated Hospital of Hebei University
from November 2021 to July 2022 and all of the specimens showed
the presence of tumor cells. The collection process was performed
under sterile conditions, where 10 ml of pleural effusion was collected
from each patient. The supernatant was then separated and collected
after 10 minutes of centrifugation at 2000 rpm and 4°C. The collected
supernatant was stored in -80°C in 1.5 ml eppendorf tubes until
further treatment.

The pathological types of the specimens were classified
according to the World Health Organization’s histological
classification standards for malignant tumors and the staging was
performed following the UICC eighth edition TNM staging system.
The inclusion criteria for the specimens included the following:

1. Patients’ personal information such as name, gender, age,
marital status, race, smoking history, and family disease
history

2. Patients who have not received any form of anti-tumor
therapy such as radiotherapy, chemotherapy,
immunotherapy, or targeted therapy before admission

3. 30 additional specimens, used as the control group, were
collected from patients with benign lung tumors and
pleural effusion who had no history of malignancy

4. All participants signed an informed consent form approved
by the ethics committee of the hospital. The general
characteristics of the participants are listed in Table 1.

TABLE 1 General characteristics of the participants.

Characteristics

Lung cancer group (n)

10.3389/fonc.2023.1115485

Main instruments and reagents

The following laboratory equipment and supplies were used in
this study:

* Siemens ACUSON S$2000 Color Ultrasonic Diagnostic
Instrument

* US Biotek Microplate Reader (Gen5)

e US Thermo Tabletop Low Temperature High-Speed
Centrifuge (CENTRIFUGE PK 121R)

e Thermo -80°C Freezer

* AISITE SPX-150BIII Biochemistry Incubator

* Eppendorf Pipettes

e R&D Systems Inc. Human B-Lymphocyte Chemoattractant
(BLC-1/CXCL13) ELISA Kit

Experimental methods

The Siemens ACUSON S2000 color ultrasonic diagnostic
instrument, equipped with VTQ (Virtual Touch Quantification)
technology, was utilized in the investigation of lung tumors. A
convex array probe was selected for the experiment, and the
frequency was set to a range of 3.5-5 MHz. The patients were
asked to remain seated in a quiet environment, and the VTQ
function was activated to capture the relevant data.

To thoroughly examine the lung tumors, various parameters
such as size, margins, internal parenchymal echoes, and blood flow
were analyzed using the VTQ technology. A total of five successful
measurements were taken, and to reduce the impact of outliers, the
maximum and minimum values were removed. The average value
of the remaining measurements was then calculated and recorded
for statistical analysis.

In addition to the VTQ results, the expression level of
chemokine CXCL13 was determined through ELISA (Enzyme-
Linked Immunosorbent Assay). To obtain an accurate
measurement, the pleural effusion specimens were taken out from
the -80 oC freezer, thawed to room temperature, and analyzed. The
relative expression of chemokine CXCL13 was determined through
ELISA, which provides a quantitative measurement of the protein’s
concentration in the sample. Figure 1 summarizes the workflow.

Control group (n)

Male
Gender
Female
=60
Age
<60
Yes
Smoking history
No

17 (56.7%) 18 (60.0%)

13 (43.3%) 12 (40.0%)
16 (53.3%) 20 (66.7%)
14 (46.7%) 10 (33.3%)
21 (70.0%) 17 (56.7%)

9 (30.0%) 13 (43.3%)

There was no significant statistical difference observed in the gender, age, and smoking history of the participants (P>0.05). Specifically, the results showed that the gender had a P-value of 0.79,
age had a P-value of 0.29, and smoking history had a P-value of 0.28. The percentage represents the proportion of each characteristic within the group.
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FIGURE 1

Analysis of CXCL13 and VTQ levels in patients with thoracic tumors and pleural effusion. Patient sample collection: Patients with thoracic tumors and
pleural effusion were recruited; CXCL13 concentration measurement: The concentration of CXCL13 in pleural effusion was determined; VTQ
measurement: Tissue quantification technology (VTQ) was applied to measure the numerical value of thoracic tumors; CXCL13 and clinical feature
analysis: The relationship between CXCL13 and various clinical features was further analyzed; ROC curve analysis using SPSS software: The ROC
curve analysis was performed using the multivariate observation values (CXCL13 and VTQ) in SPSS software.

Statistical methods

The statistical software SPSS19.0 was used to process the data
collected in the study. The data was expressed in different ways
depending on whether it followed a normal distribution or not.
Measurement data that followed a normal distribution were
expressed as the mean + standard deviation ( + s), while non-
normally distributed data were presented as the median
(interquartile range).

The non-parametric rank-sum test, also known as the Mann-
Whitney Test, was used to compare two independent samples of
non-normally distributed measurement data. Unlike the t-test,
which assumes that the data follows a normal distribution, the
Mann-Whitney Test does not make this assumption, making it a
suitable test for comparing two samples of non-normally
distributed data.

To examine the relationship between the relative expression
level of the chemokine CXCL13 and various clinical characteristics
in the non-small cell lung cancer (NSCLC) group, the Mann-
Whitney Test was employed. The receiver operating characteristic
(ROC) curve was used to determine the optimal diagnostic
threshold and corresponding sensitivity and specificity of tumor
markers in pleural effusion. The ROC curve plots the true positive
rate against the false positive rate for various diagnostic thresholds,
allowing for the selection of the threshold that provides the best
balance between sensitivity and specificity.

The multivariate ROC was utilized to assess the significance of
combined diagnoses based on two or more different indicators. This
type of analysis allows for the evaluation of the combined diagnostic
power of multiple markers, which may provide a more accurate
diagnosis than relying on a single marker alone. A p-value of less
than 0.05 was considered statistically significant, meaning that the
results observed were unlikely to have occurred by chance.
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Results

Comparison of relative expression levels of
CXCL13 and VTQ results between groups

Our study found that the relative expression levels of CXCL13
and the VTQ values in the lung cancer group were significantly
higher compared to those in the control group (P < 0.05). Figure 2
displays the results of the VTQ measurements.

The differences between the two groups were analyzed and the
results are presented in Table 2. The table summarizes the mean
values, standard deviations, and statistical significance of the
differences in CXCL13 and VTQ values between the lung cancer
group and the control group. By comparing these values, we can
understand the relationship between the expression levels of
CXCL13 and the VTQ results, and how they may be used as
indicators of lung cancer.

Investigating the relationship between the
relative expression level of CXCL13 and
clinical characteristics in NSCLC group

In our study of the Non-Small Cell Lung Cancer (NSCLC)
group, we aimed to examine the relationship between the relative
expression level of CXCL13, a chemokine, and various clinical
characteristics of the patients. To achieve this, we analyzed the
expression levels of CXCL13 and compared them to the TNM
staging and tumor differentiation of each patient. Our findings
indicated that as the TNM staging of the cancer progressed,
meaning the cancer became more advanced, and as the tumor
differentiation worsened, meaning the cancer cells were becoming
more abnormal, the expression level of CXCL13 increased.
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FIGURE 2

Ultrasound images of malignant chest wall and peripheral non-small cell lung cancers. (A) A solid hypoechoic nodule is displayed, with poorly
defined borders and an irregular shape. The measurement depth is 1.2 cm and the VTQ value is 7.52 m/s. (B) A heterogeneous hypoechoic mass is
shown, with unclear boundaries and an irregular shape. The measurement depth is 5.5 cm and the VTQ value is 4.69 m/s. (C) Another
heterogeneous hypoechoic mass is displayed, with unclear borders, an irregular shape, and a burr-like appearance. The measurement depth is

2.3 cm and the VTQ value is 4.29 m/s.

Furthermore, our results showed that the expression level of
CXCL13 was higher in patients diagnosed with adenocarcinoma
compared to those with squamous cell carcinoma. These findings
suggest that the expression level of CXCL13 may play a role in the
progression of NSCLC and can provide valuable information for
understanding the underlying mechanisms of this type of cancer.
All of these results are presented in Table 3 for easy reference and
further analysis.

Both the VTQ and CXCL13 biomarkers
can be used individually for diagnosing
lung tumors

The performance of the two biomarkers was evaluated using
receiver operating characteristic (ROC) curve analysis, which is a
commonly used method to assess the diagnostic accuracy of
biomarkers. The ROC curve plots the true positive rate against
the false positive rate at various threshold values, and the area under
the curve (AUC) provides a single measure of the
diagnostic performance.

In this study, the AUC for CXCL13 in diagnosing lung tumors
was found to be 0.74 (95% confidence interval [CI]: 0.61-0.86). This
indicates that CXCL13 has a good ability to differentiate between
patients with lung tumors and those without. The sensitivity and
specificity of CXCL13 were 60% and 80%, respectively, which
means that 60% of the lung tumor cases were correctly identified,
and 80% of the non-tumor cases were correctly identified. The
optimal cut-off value, which is the threshold value that provides the

best balance between sensitivity and specificity, was found to be
777.82 pg/ml. Similarly, the AUC for VTQ in diagnosing lung
tumors was found to be 0.67 (95% CI: 0.53-0.82). This indicates that
VTQ also has good diagnostic performance. The sensitivity and
specificity of VIQ were 60% and 83.3%, respectively, with an
optimal diagnostic cut-off of 3.33 m/s. These results are shown in
Figure 3 and Table 4.

In conclusion, either the VTQ biomarker or the CXCL13
biomarker can serve as an effective individual diagnostic tool for
lung tumors.

Using VTQ and CXCL13 in combination has
been demonstrated to have a synergistic
effect for diagnosing lung tumors

The study included 60 patients, with 30 cases of lung tumors
complicated by malignant pleural effusion in the case group and 30
cases of benign pleural effusion in the control group. The gold
standard for diagnosis was based on pathological examination,
where malignant cases were coded as 1 and benign cases were
coded as 0. Two indicators, VTQ and CXCL13, were measured in
each patient and were represented as X1 and X2, respectively (where
malignant cases were coded as 1, benign cases were coded as -1, and
unknown cases were coded as 0). This is summarized in Table 5.

SPSS was used to calculate the individual prediction rate (pre-1)
of covariate X1 and the combination of both covariates X1 and X2
(pre-2). The ROC curve analysis was used to evaluate the
performance of the variables (pre-1, pre-2) and state variables

TABLE 2 The CXCL13 expression results and VTQ results from the two groups.

Lung cancer group
CXCL13 (pg/ml) 879.99 (619.51, 1223.58)

VTQ (m/s) 3.47 (2.14, 4.93)

Control Group P
649.12 (525.78, 768.60) 0.002
2.45 (1.99,3.21) 0.02

As the data is non-normally distributed, it is represented by quartiles: the median (50%), the lower quartile (25%), and the upper quartile (75%). The numbers were computed using the SPSS

software.
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TABLE 3 The correlation between the relative expression level of CXCL13 and various clinical characteristics in the NSCLC group.

CXCL13 (pg/ml)

Characteristics P50 7
(P25, P75)
Gender
11
Male 17 735
(610.52, 1225.11)
1.07 0.29
4
Female 13 960.40
(698.65, 1276.66)
Age
20.
> 60 16 720.99
(605.67, 1164.01)
1.54 0.12
1016.87
< 60 14
(739.26, 1378.14)
Smoking history
777.88
Yes 19
(620.20, 1228.18)
0.37 0.72
888.14
N 11
© (617.43,1160.92)
Pathological type
squamous cell 13 706.86
carcinoma (588.43,933.24)
2.49* 0.01
adenocarcinoma 17 1160.92
(708.37,1385.22)
Differentiation
Low 13 1228.18
(920.91, 1521.25)
3.41* 0.00
Medium 17 706.86
and high (588.43, 882.35)
Tumor Size
778.88
> 4cm 16
(605.67, 1323.58)
0.33 0.74
924.27
< 4cm 14
(684.50,1166.25)
TNM staging
735.11
IVa 15
(600.83, 960.40)
2.43* 0.02
876.82
IVb 15
(636.87,1399.38)

*Indicates a p-value of less than 0.05. There is a statistical difference with P < 0.05.

(group). The results showed that the AUC for covariate X1 (pre-1)
in diagnosing malignant pleural effusion was 0.674 (95% confidence
interval [CI]: 0.53-0.82). However, the combination of both
covariates (pre-2) for the diagnosis of thoracic tumors had a
much higher AUC of 0.842 (95% CI: 0.74-0.94). This result is
summarised in Table 6 and Figure 4.

In conclusion, the ROC curve analysis using SPSS demonstrated
that the combination of VTQ and CXCLI13 is a more effective
diagnostic tool for lung tumors complicated by malignant pleural
effusion compared to the use of either marker alone.

Frontiers in Oncology

Posteriori power analysis

A posteriori power analysis was conducted to evaluate the
sample size and statistical power of the study. The results of the
study showed that both the expression levels of CXCL13 and VTQ
were significantly higher in the lung cancer group compared to the
control group (P < 0.05), which suggests that the sample size was
sufficient to detect a significant difference between the two groups.
However, a larger sample size may have increased the statistical
power of the study and improved the precision of the results.
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FIGURE 3

Receiver operating characteristic (ROC) curve analysis of the VTQ
result in pleural effusion for diagnosing thoracic tumors. The ROC
curve was used to evaluate the diagnostic accuracy of the VTQ
result in pleural effusion for diagnosing thoracic tumors. The x-axis
represents the false positive rate (1-specificity), and the y-axis
represents the true positive rate (sensitivity). The diagonal line
represents a random guess. The closer the curve is to the top left
corner, the better the diagnostic accuracy. The area under the ROC
curve (AUC) was 0.67 (95% confidence interval [Cl]: 0.53-0.82). The
sensitivity and specificity were 60.0% and 83.3%, respectively, and
the optimal diagnostic cutoff was 3.33 m/s. The results indicate that
the VTQ result in pleural effusion has a moderate diagnostic
accuracy for thoracic tumors.

The ROC curve analysis of CXCL13 showed an AUC of 0.74
(0.61, 0.86) with an optimal cut-off value of 777.82 pg/ml, indicating
that the test has moderate accuracy for diagnosing lung tumors. The
ROC curve analysis of VTQ showed an AUC of 0.67 (0.53, 0.82)
with a sensitivity of 60.0% and a specificity of 83.3%, which suggests
that the test has limited accuracy for diagnosing lung tumors.

The combination of CXCL13 and VTQ for diagnosing thoracic
tumors had an AUC of 0.842 (0.74, 0.94), which was significantly

10.3389/fonc.2023.1115485

higher than either factor alone. This suggests that the combination
of the two tests may be a more accurate tool for diagnosing lung
tumors compared to using either test alone.

In conclusion, the sample size of the study was sufficient to
detect a significant difference between the two groups, but a larger
sample size may have increased the statistical power and precision
of the results.

Discussion

Chemokines are a family of small proteins that play a crucial
role in various biological processes, including the growth, adhesion,
and directional migration of tumor cells. Over the years, an
increasing number of studies have highlighted the significant role
of chemokines, particularly CXCL13, in tumorigenesis. For
instance, CXCL13 has been found to be overexpressed in various
solid tumors, such as squamous cell carcinoma and
adenocarcinoma, and has been suggested to play a role in
regulating the migration and metastasis of cancer cells (2, 3, 5-7).

Studies have shown that the expression level of CXCLI13 is
positively correlated with the differentiation and stage of lung
tumors (2, 3). This has led to the suggestion that CXCL13 may
serve as a molecular marker for the diagnosis and prognosis of lung
tumors. Although CXCL13 was found to be associated with the
differentiation and staging of tumors, it cannot be fully considered
as a prognostic indicator without follow-up on changes in CXCL13
levels in pleural effusions before and after treatment and on patient
progression-free survival (PFS) and overall survival (OS). In future
studies, we will further explore the relationship between changes in
CXCL13 levels before and after treatment and overall survival
of patients.

To determine the diagnostic value of CXCL13 for lung cancer,
the present study established a receiver operating characteristic
(ROC) curve, and the area under the curve (AUC) was calculated to
be 0.74. Although this suggests that CXCL13 can be used as an
independent indicator for lung tumor diagnosis, the study

TABLE 4 Areas under the ROC curves, sensitivity, specificity, and optimal threshold value for both the two techniques.

AUC and 95%Cl sensitivity specificity optimal diagnostic cut-off value
CXCLI13 60 0.74(0.61, 0.86) 60.0% 80.0% 777.82 pg/ml 0.002
VTQ 60 0.67(0.53, 0.82) 60.0% 83.3% 3.33 m/s 0.02
The numbers in parenthesis indicate the corresponding 95% confidence interval.
TABLE 5 Results of binary logistic regression using SPSS.
covariate regression coefficient standard error p-value
X1 0.807 0.302 0.008
X2 0.005 0.002 0.002
Constant 6.07 1.698 0.000

The table displays the logistic regression coefficients, standard errors, and p-values for the covariates X1 and X2, obtained using the Binary Logistic procedure in SPSS. The logistic regression
equation was used to generate a new variable in the working data table, which contains the predicted probabilities for each individual.
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TABLE 6 Results of ROC curve analysis using SPSS.

Test variable
Pre-1 0.674(0.53, 0.82)

Pre-2 0.842(0.74, 0.94)

AUC and 95% confidence interval

10.3389/fonc.2023.1115485

standard error p-value
0.073 0.02
0.051 0.00

The table shows the results of ROC curve analysis conducted using the ROC Curve function in the SPSS software. The test variable (TestVariable) was used in conjunction with the diagnosis
results of the gold standard as the state variable (StateVariable). The variables Pre-1 and Pre-2 were analyzed to determine the area under the curve (AUC), standard error, p-value, and 95%

confidence interval.

acknowledges that false negative and false positive results
may occur.

Alongside traditional diagnostic techniques, such as lung
ultrasound, acoustic palpation tissue quantification (VTQ)
technology has emerged as a promising tool for evaluating lung
tumors. VTQ is based on acoustic radiation force pulse
technology, which uses low-pressure pulses to induce local
micro-deformation and measure the velocity of shear waves
generated by transverse deformation to quantify tissue hardness
(8, 15, 16). This study applied VTQ technology to the dynamic
and quantitative evaluation of lung tumors and found that the
AUC of VTQ for diagnosing lung tumors was 0.67, with the
optimal diagnostic cutoff being 3.33 m/s. Although VTQ showed
good diagnostic accuracy, the study acknowledges that factors
such as thick abdominal fat, breathing problems, and narrow
intercostal spaces may affect the accuracy of the measurements
(17-19).

To enhance the diagnostic value of VTQ for lung tumors, the
present study combined VTQ with CXCL13 evaluation and found
that the AUC of the joint diagnosis was significantly higher (0.842
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FIGURE 4

The area under the ROC curve (AUC) for the combined use of
CXCL13 and VTQ was 0.842 (0.74, 0.94), which was significantly
higher than that of VTQ alone (AUC = 0.674, 95% ClI: 0.53, 0.82; P <
0.05), indicating a statistically significant difference between the two
methods.
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(0.74, 0.94))than that of a single indicator. Furthermore, the study
determined one or two diagnostic points through linear
interpolation and divided positive and negative patients into three
categories: positive, suspected positive, and negative. By combining
VTQ with CXCL13 evaluation, the study demonstrated that this
approach has high diagnostic value in differentiating benign and
malignant pleural effusions.

In conclusion, the present study highlights the importance of
CXCLI13 as a potential molecular marker for the diagnosis and
prognosis of lung tumors. Furthermore, the combination of VTQ
and CXCL13 evaluation demonstrated high diagnostic value in
differentiating benign and malignant pleural effusions. The relative
expression of CXCL13 in malignant pleural effusions caused by lung
tumors may indicate a poor prognosis, and it is expected to become
a new indicator for screening and prognosis of patients with
advanced lung cancer. Further studies are necessary to validate
these findings and establish the clinical relevance of this
diagnostic approach.
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