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Abstract: Objective To explore the clinical efficacy of microwave thermal ablation combined with gemcitabine and cisplatin
(GP)regimen in the treatment of non-small cell lung cancer (NSCLC)and its influence on the levels of circulating tumor DNA
(ctDNA)and serum exosome markers. Methods A total of 82 NSCLC patients admitted to Cangzhou People’s Hospital from
January 2022 to December 2024 were retrospectively enrolled and divided into two groups according to the treatment regimen:
the control group (41 cases) was treated with GP regimen alone, while the study group (41 cases) was treated with microwave
ablation on the basis of GP regimen. The clinical efficacy, levels of ctDNA, circulating tumor cells (CTCs), serum exosome markers
[programmed death-ligand 1 (PD-L1), microRNA (miR)-21, miR-330], tumor markers [neuron-specific enolase (NSE),
carbohydrate antigen 125 (CA125), cytokeratin 19 fragment (CYFRA21-1)] before and after treatment, and the incidence of
adverse reactions during treatment were compared between the two groups. Results The disease control rate of the study
group was higher than that of the control group (95.12% vs 78.05%, x’=5.145, £=0.023). After treatment, the levels of ctDNA,
CTCs, CYFRA21-1, CA125 and NSE in both groups decreased, and those in the study group were lower than those in the control
group (P<0.05). The levels of exosomal PD-L1 and miR-21 in both groups decreased, while the level of miR-330 increased, and
the improvement degree of each index in the study group was better than that in the control group (P<0.05). The incidence of
adverse reactions in the study group was lower than that in the control group (12.20% vs 36.59%, x2=6.613, £=0.010). Conclusion
Microwave thermal ablation combined with GP regimen in the treatment of NSCLC can improve clinical efficacy, reduce the
levels of ctDNA, CTCs, exosomal PD-L1 and miR-21, increase the level of miR-330, decrease the levels of tumor markers, and
reduce adverse reactions. Keywords: Microwave thermal ablation; Gemcitabine; Cisplatin; Non-small cell lung cancer;

Circulating tumor DNA; Exosomes; Programmed death-ligand 1; MicroRNA
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Non-small cell lung cancer (NSCLC) is one of the
leading causes of cancer-related deaths globally. Its high
heterogeneity and propensity for late-stage metastasis
contribute to the limited efficacy of traditional treatment
modalities [1]. Although the gemcitabine plus cisplatin
(GP) regimen is one of the standard chemotherapy
regimens for advanced NSCLC, its objective response rate
as a single chemotherapy modality and the long-term
survival benefits still face bottlenecks [2]. In recent years,
local ablation techniques have gradually emerged as
complementary treatment options for inoperable or locally
advanced NSCLC due to their minimally invasive nature
and potential to modulate the tumor microenvironment [3].
However, microwave thermal ablation, as a local treatment
modality, struggles to control systemic metastatic lesions,
necessitating an exploration of its synergistic mechanism
with systemic chemotherapy and strategies for efficacy
optimization [4]. Concurrently, the rise of liquid biopsy
technology offers a new perspective for dynamic tumor
monitoring and efficacy prediction. Circulating tumor
DNA (ctDNA) and exosomes, as emerging biomarkers in
liquid biopsy, have demonstrated potential application
value in the early diagnosis of NSCLC, monitoring during
treatment, and prognosis assessment [5]. Studies have
confirmed that ctDNA abundance is significantly
correlated with the prognosis of NSCLC patients; patients

with detectable ctDNA at baseline have shorter overall
survival, and its dynamic changes can reflect treatment
response in real time [6]. Exosomes, as key messengers in
the tumor microenvironment, regulate distant metastasis
and immune escape by transmitting nucleic acids and
proteins, and changes in their levels may serve as potential
markers for assessing treatment sensitivity. Among these,
exosomal programmed death ligand 1 (PD-L1) is a key
marker in immunotherapy, while microRNA-21 (miR-21)
and miR-330 have been confirmed to be closely related to
the proliferation, metastasis, and prognosis of lung cancer
[7]. However, systematic research on the effects of
microwave thermal ablation combined with chemotherapy
on ctDNA and exosomes is still relatively scarce. The GP
regimen, as a classic chemotherapy combination, may
enhance the anti-tumor immune response by inducing
immunogenic cell death through its immunomodulatory
effects [8]. Microwave thermal ablation may activate a
systemic T-cell response by locally releasing tumor
antigens, potentially creating an "in-situ vaccine" effect
through immune synergy with the GP regimen, thereby
further improving efficacy [9]. Therefore, this study aims
to evaluate the clinical efficacy of microwave thermal
ablation combined with the GP regimen in treating
NSCLC and to explore its dynamic impact on ctDNA and
exosome levels.
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1 Data and Methods

1.1 General Data

A total of 82 patients with NSCLC from Cangzhou
People's Hospital between January 2022 and December
2024 were selected as the study subjects, and their clinical
data were retrospectively collected. This study was
approved by the Ethics Committee of Cangzhou People's
Hospital (Approval Number: K2024-030-02).

Inclusion criteria: (1) Meeting the diagnostic criteria
for NSCLC in the Chinese Medical Association guideline
for clinical diagnosis and treatment of lung cancer (2024
edition) [10] and confirmed by pathology or cytology; (2)
Complete clinical data, including imaging examinations,

laboratory test results, and follow-up information before
and after treatment; (3) Karnofsky Performance Status
score > 60; (4) Age > 18 years.

Exclusion criteria: (1) Patients with other concurrent
malignant tumors; (2) Presence of severe dysfunction of
vital organs such as the liver, kidneys, heart, or lungs; (3)
Inability to tolerate microwave thermal ablation or
chemotherapy due to physical condition.

Patients were divided into two groups based on the
treatment regimen. The 41 patients treated with the GP
regimen served as the control group, and the 41 patients
treated with the GP regimen plus microwave ablation
served as the study group. There were no statistically
significant differences in baseline data between the two
groups (P>0.05). See Table 1.

Tab.1 Comparison of general data between two groups (n=41)

Gender (case)

Tumor classification (case) Tumor diameter (%)

= 2=
Group Male Female Age (years, Xts)  BMI (ke/m’, %) Adenocarcinoma  Squamous cell carcinoma <3 cm >3 cm
Control group 25 16 59.84+5.01 21.36+3.02 17 24 12 29
Study group 26 15 61.48+4.95 22.5743.13 19 22 10 31
t/y* value 0.052 1.491 1.781 0.198 0.248
P value 0.820 0.140 0.078 0.656 0.618
signs and local condition were observed, and necessary
1.2 Methods

1.2.1 Control Group

The control group was treated with the GP regimen,
as follows: On days 1 and 8 of the chemotherapy cycle,
gemcitabine 1,250 mg/m? (Jiangsu Hansoh Pharmaceutical,
Approval Number: H20030104) was mixed with normal
saline and administered intravenously over approximately
30 minutes. On days 1 to 3, cisplatin 75 mg/m? (Qilu
Pharmaceutical, H37021358) was mixed with normal
saline and administered intravenously over approximately
1 hour. Each treatment cycle lasted 3 weeks, for a total of
4 cycles.
1.2.2 Study Group

The study group received microwave ablation
treatment in addition to the GP regimen used in the control
group. The specifics were as follows: Two days after
chemotherapy, microwave ablation was performed by an
experienced surgeon in collaboration with a CT physician.
First, CT localization was performed, followed by local
anesthesia using 2% lidocaine. Under CT guidance, the
microwave ablation needle was inserted percutaneously or
through a surgical incision into the tumor tissue, ensuring
the needle tip was positioned at the center or an appropriate
location within the tumor. Ablation parameters were set
based on factors such as tumor size and location, with
ablation power ranging from 50 to 70 W and duration
depending on tumor size and the desired ablation margin,
typically 5 to 10 minutes. During the ablation process,
changes in the ablation zone were monitored using CT to
ensure the ablation coverage encompassed the entire tumor
while minimizing damage to surrounding normal tissue.
After ablation was completed, the ablation needle was
removed, pressure was applied to the puncture site for
hemostasis, and the site was bandaged. The patient's vital

symptomatic supportive care was provided. To confirm
complete tumor ablation, a CT scan with contrast was
performed after ablation. If complete ablation was not
achieved, ablation was repeated.

1.3 Observation Indicators

1.3.1 Clinical Efficacy

Clinical efficacy was evaluated according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
[11], as follows:

Complete response: Disappearance of all lesions,
sustained for >4 weeks.

Partial response: >30% decrease in the sum of the
diameters of target lesions, sustained for >4 weeks.

Stable disease: Changes in lesions did not meet the
above criteria.

Progressive disease: >20% increase in the sum of the
diameters of lesions or the appearance of new lesions.

Disease control rate = (number of complete response
cases + number of partial response cases + number of
stable disease cases) / total number of cases x 100%.
1.3.2 ctDNA and Circulating Tumor Cell (CTC) Levels

The following tests were performed

(1) CTC negative enrichment and flow cytometry
detection: Whole blood samples were incubated with a
mixture of red blood cell-specific antibodies (CD235a) and
white blood cell-specific antibodies (CD45/CD14/CD66b).
Through antigen-antibody coupling combined with density
gradient centrifugation (Ficoll separation solution, 1.077
g/mL), red and white blood cells were removed to obtain a
CTC-enriched solution. A Beckman Coulter CytoFLEX
flow cytometer (excitation wavelength 488 nm, detection
channel FL1/FITC) was used for quantitative analysis
using EpCAM/CK 18 as CTC markers.
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(2) ctDNA extraction and quantification: Plasma
samples were centrifuged at 2,000 r/min for 10 minutes in
a horizontal rotor with a radius of 13.5 cm to remove cell
debris. Circulating free DNA was extracted from plasma
using the QIAamp Circulating Nucleic Acid Kit (Qiagen,
Germany). After digestion with lysis buffer (containing
proteinase K), Buffer ACB and an ethanol mixture were
added sequentially. ctDNA was purified by silica
membrane adsorption, washed with AW1/AW2 buffers,
and then eluted. ctDNA concentration was detected using
quantitative real-time polymerase chain reaction (PCR)
(primers targeting the ALU sequence, fragment size: 115
bp), and copy numbers were calculated using the standard
curve method.

1.3.3 Exosomal PD-L1, miR-21, and miR-330 Levels

Before and after treatment, 5 mL of fasting venous
blood was collected from patients. After standing for 30
minutes, the blood was centrifuged to separate the serum.
Serum samples were stored in a -20 °C freezer for
subsequent use. From 1 mL serum samples, exosomes
were extracted using an Exosome Rapid Extraction Kit
(Cusabio, Catalog No.: CSB-EI0102). Exosomal PD-L1
levels were detected using enzyme-linked immunosorbent
assay. Total RNA was extracted from exosomes using
Trizol reagent (Beyotime Biotechnology, Catalog No.:
R0016). RNA purity was determined using a UV
spectrophotometer (Shimadzu, Model: UV-1800). Total
RNA was reverse transcribed into cDNA using a reverse
transcription kit (Takara Bio, Catalog No.: RR037A).
Subsequently, PCR amplification was performed using a
real-time quantitative PCR instrument (Hongshi Medical
Technology, Shanghai, Model: SLAN-96P). The reaction
system was 20 pL, containing SYBR Green Master Mix
and 10 umol/L primers. The amplification program was set
as follows: pre-denaturation at 95 °C for 10 min; 40 cycles
of denaturation at 95 °C for 15 s/ annealing and extension
at 60 °C for 1 min. U6 was used as the internal reference
gene, and the relative expression levels of miR-21 and
miR-330 were calculated using the 2-22¢* method. Primer
sequences are shown in Table 2.

Tab.2 PCR primer sequences of miR-21, miR-330, and U6

Target Sequence

miR-21 Forward primer: 5'-GCTTATCAGACTTATGTTGACTG-3'
Reverse primer: 5'-CAGCCCATCGACTGGTG-3'

miR-330  Forward primer: 5'-TTTGGCGATCACTGCCTCTC-3'

Reverse primer: 5'-CTCTCTGCAGGCCGTGTG-3'
U6 Forward primer: 5'-CGAGATCCCTCCAAAATCAA-3'
Reverse primer: 5'-TTCACACCCATGACGAACAT-3'

1.3.4 Tumor Marker Levels

Before and after treatment, using the same serum
samples as above, the levels of neuron-specific enolase
(NSE), carbohydrate antigen 125 (CA125), and
cytokeratin fragment 19 (CYFRA21-1) were detected
using enzyme-linked immunosorbent assay. Kits were
produced by Elabscience, and the detection procedures
were strictly followed according to the kit instructions.
1.3.5 Adverse Reactions

The occurrence of adverse reactions during treatment
was recorded for both groups, including leukopenia, liver

function damage, nausea and vomiting, myelosuppression,
and renal function damage.

1.4 Statistical Methods

SPSS 25.0 software was used for data analysis.
Measurement data with a normal distribution were
expressed as X +s and compared between groups using
the #-test. Count data were expressed as case(%) and
compared between groups using the chi-square test.
P<0.05 was considered statistically significant.

2 Results
2.1 Comparison of Clinical Efficacy

The disease control rate in the clinical efficacy
comparison study group was higher than that in the control
group (P<0.05). See Table 3.

2.2 Comparison of ctDNA and CTCs Levels

Before treatment, there was mno statistically
significant difference in ctDNA and CTCs levels between
the two groups (P>0.05). After treatment, ctDNA and
CTCs levels decreased in both groups, and the levels in the
study group were lower than those in the control group
(P<0.05). See Table 4.

2.3 Comparison of Exosomal PD-LI, miR-21,
and miR-330 Levels

Before treatment, there was mno statistically
significant difference in exosomal PD-L1, miR-21, and
miR-330 levels between the two groups (P>0.05). After
treatment, exosomal PD-L1 and miR-21 levels decreased
in both groups, while miR-330 levels increased in both
groups. The degree of improvement in all indicators was
better in the study group than in the control group (P<0.05).
See Table 5.

Tab.3 Comparison of clinical efficacy between two groups
[n=41, case(%)]

G Complete  Partial  Stable Progressive Disease control
roup . : o
response response disease disease rate (%)

Control 14

bt 6(14.63) 12(29.27) (34.15) 9(21.95) 78.05
Study 13

group 10 (24.39) 16 (39.02) G1.71) 2(4.88) 95.12
x’ value 5.145
P value 0.023

Tab.4 Comparison of ctDNA and CTCs levels between
two groups (n=41, X =£s)

ctDNA(ng/pL) CTCs(x10%)
Group Pre- Post- Pre- Post-
treatment treatment treatment treatment
Control 439£1.16  3.59+1.09°  17.6842.58  9.98+1.63°
group
Study 4465122 246£1.13°  17.624247  5.69+1.26°
group
t value 0.266 4.609 0.108 13.333
P value 0.791 <0.001 0.915 <0.001

Note: a, compared with pre-treatment, P<0.05.
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2.4 Comparison of Serum Tumor Marker Levels

Before treatment, there were no significant
differences in CYFRA21-1, CA125, and NSE levels
between the two groups (P>0.05). After treatment,
CYFRA21-1, CA125, and NSE levels decreased in both
groups, and the levels in the study group were lower than

those in the control group (P<0.05). See Table 6.
2.5 Comparison of Adverse Reactions

The incidence of adverse reactions in the study group
was 12.20%, which was lower than the 36.59% in the
control group (P<0.05). See Table 7.

Tab.5 Comparison of PD-L1, miR-21, and miR-330 levels in exosomes between two groups (n=41, X +s)

PD-L1 (pg/mL)

miR-21 miR-330

Group Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment
Control group 334.21+£14.83 262.74+12.69* 1.36+0.21 1.09+0.18?2 0.51+0.13 0.59+0.112
Study group 330.26+13.45 233.71+11.26* 1.39+0.24 0.86+0.152 0.52+0.19 0.66+0.152

t value 1.263 10.957 0.602 6.285 0.278 2.410

P value 0.210 <0.001 0.549 <(.001 0.782 0.018

Note: a, compared with pre-treatment, P<0.05.

Tab.6 Comparison of serum tumor marker levels between two groups (n=41, X =+s)

Group CYFRA21-1 (ng/mL) CA125 (U/mL) NSE (ng/mL)

Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment
Control group 5.12+1.24 3.11£1.08* 267.39+21.23 67.4849.122 30.17+4.08 19.64+3.44*
Study group 4.87+1.36 2.26+1.04* 266.47+20.94 59.26+8.16% 31.024+4.16 15.23+2.872
t value 0.870 3.630 0.198 4301 0.934 6.303
P value 0.387 <0.001 0.844 <0.001 0.353 <0.001

Note: a, compared with pre-treatment, P<0.05.
Tab.7 Comparison of adverse reactions between two groups [n=41, case(%)]

Group Decreased WBC Liver dysfunction Nausea and vomiting Myelosuppression Renal dysfunction Total
Control group 5(12.20) 2(4.88) 3(7.32) 2(4.88) 3(7.32) 15(36.59)
Study group 2(4.88) 1(2.44) 1(2.44) 0 2(4.88) 5(12.20)
x* value 6.613
P value 0.010

3 Discussion

NSCLC is one of the most prevalent types of
malignant tumors worldwide, with its incidence and
mortality rates remaining at high levels, posing a
significant public health challenge [12]. Although
traditional chemotherapy regimens such as the GP regimen
play an important role in the treatment of NSCLC, the
efficacy of chemotherapy alone still has certain limitations
[13]. In recent years, microwave thermal ablation
technology, as a local treatment modality, has gradually
gained attention in the comprehensive treatment of
NSCLC. The treatment model combining microwave
thermal ablation with the GP regimen aims to leverage the
synergistic effects of the two therapeutic approaches to
enhance clinical treatment efficacy, reduce tumor marker
levels, and mitigate adverse reactions. The study results
showed that compared with the disease control rate of
78.05% in the control group, the disease control rate in the
study group was significantly improved, reaching 95.12%,
suggesting that microwave thermal ablation can reduce
tumor burden through local ablation and enhance the
killing effect of chemotherapeutic drugs on residual tumor
cells [14]. Research by Shao et al. [15] indicated that
dendritic cell-cytokine-induced killer cell immunotherapy
combined with the GP regimen could increase the disease
control rate to 86.67%, suggesting that the synergistic
effect of local immunotherapy and systemic chemotherapy
may be achieved through immune modulation.

Furthermore, tumor cell necrosis induced by microwave
thermal ablation may release tumor antigens, activating
dendritic cells and T cells, thereby enhancing the systemic
anti-tumor immune response [16]. Concurrently, after
treatment, ctDNA and CTCs levels in the study group were
significantly lower than those in the control group,
indicating that microwave thermal ablation may reduce the
shedding of tumor cells into the circulatory system by
directly clearing the primary lesion and micro-metastases
[17]. Additionally, dynamic changes in ctDNA can serve
as a monitoring indicator for minimal residual disease, and
its decrease may predict a reduced risk of long-term
recurrence [18]. Meanwhile, exosomal PD-L1 and miR-21
levels were significantly reduced in the study group, while
miR-330 levels increased. PD-L1 is an immune checkpoint
protein, and its high expression in exosomes may mediate
immune escape by inhibiting T cell function [19].
Microwave thermal ablation may reduce the release of PD-
L1 exosomes by disrupting the tumor microenvironment,
thereby reversing the immunosuppressive state [20]. As an
oncogenic factor, the downregulation of miR-21 may
inhibit tumor proliferation and metastasis [21]; whereas
miR-330 suppresses tumor invasiveness by targeting the
MAPK/ERK pathway [22]. In this study, tumor marker
levels were lower in the study group, suggesting that
microwave thermal ablation combined with chemotherapy
can more effectively eliminate tumor cells and inhibit their
activity. This result is consistent with the findings of Zhu
et al. [23] on low molecular weight heparin combined with
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the GP regimen in treating NSCLC; the decrease in marker
levels in this study may reflect the comprehensive
regulation of tumor biological behavior by the combined
therapy [24]. The incidence of adverse reactions in the
study group (12.20%) was significantly lower than that in
the control group (36.59%). This may be due to the
combined application of microwave thermal ablation and
the GP regimen, while enhancing the therapeutic effect,
can reduce the dosage or frequency of chemotherapeutic
drug administration, thereby mitigating potential damage
to non-tumor tissues [14]. Furthermore, as a local
treatment modality, microwave thermal ablation itself
carries a low risk of complications, further improving the
safety profile of the treatment [25]. Research on local
hyperthermia by Sun et al. [26] also showed that thermal
ablation treatment in patients with papillary thyroid
carcinoma did not significantly increase grade 3 or higher
adverse reactions, suggesting that the safety advantages of
thermal ablation are broadly applicable.

In conclusion, microwave thermal ablation combined
with the GP regimen demonstrates significant clinical
advantages in treating NSCLC. It not only improves the
disease control rate but also effectively reduces the levels
of tumor markers and circulating tumor-related biomarkers,
while decreasing the occurrence of adverse reactions.
Future multicenter studies with larger sample sizes are
needed to further validate its clinical translational value.
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6.613,P=0.010). %t MIEPIHEIEA GP I RIAIT NSCLC T HEES IR A TRL, FEAIK ctDNA (CTCs MAMNIMA PD-11 |
miR-21 7K+, £ 5 miR-330 7KV, AR R & 7K 38 B R
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Thermal ablation combined with gemcitabine and cisplatin regimen in patients
with non-small cell lung cancer

SONG Jian", LIU Haiyan, CHEN Xiaolin, SONG Miaomiao, WANG Hui, XU Feng
"Department of Respiratory and Critical Care Medicine , Cangzhou People’s Hospital , Cangzhou, Hebei 061000, China
Corresponding author: XU Feng, E-mail: 13582711659@163.com
Abstract: Objective To explore the clinical efficacy of microwave thermal ablation combined with gemcitabine and
cisplatin (GP) regimen in the treatment of non-small cell lung cancer (NSCLC) and its influence on the levels of
circulating tumor DNA (ctDNA) and serum exosome markers. Methods A total of 82 NSCLC patients admitted to
Cangzhou People’s Hospital from January 2022 to December 2024 were retrospectively enrolled and divided into two
groups according to the treatment regimen. The control group (41 cases) was treated with GP regimen alone, while the
study group (41 cases) was treated with microwave ablation on the basis of GP regimen. The clinical efficacy, levels of
ctDNA, circulating tumor cells (CTCs) , serum exosome markers [programmed death ligand 1 (PD-L1), microRNA
(miR) -21, miR -330] , tumor markers [neuron—specific enolase (NSE) , carbohydrate antigen 125 (CA125) ,
cytokeratin 19 fragment (CYFRA21-1) ] before and after treatment, and the incidence of adverse reactions during
treatment were compared between the two groups. Results The disease control rate of the study group was higher than
that of the control group (95.12% vs 78.05% , x’=5.145, P=0.023). After treatment, the levels of ctDNA, CTCs,
CYFRA21-1, CA125 and NSE in both groups decreased, and those in the study group were lower than those in the
control group (P<0.05). The levels of exosomal PD-L1 and miR-21 in both groups decreased, while the level of

miR-330 increased, and the improvement degree of each index in the study group was better than that in the control
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group (P<0.05). The incidence of adverse reactions in the study group was lower than that in the control group (12.20%

vs 36.59%, x’=6.613,P=0.010). Conclusion Microwave thermal ablation combined with GP regimen in the treatment

of NSCLC can improve clinical efficacy, reduce the levels of ¢tDNA, CTCs, exosomal PD-L1 and miR-21, increase the

level of miR-330, decrease the levels of tumor markers, and reduce adverse reactions.

Keywords: Microwave thermal ablation ; Gemcitabine ; Cisplatin ; Non-small cell lung cancer; Circulating tumor

DNA; Exosomes; Programmed death ligand 1; MicroRNA

Fund program: Hebei Provincial Medical Science Research Project Plan (20251493)

AE /N 41 it il 9% (non - small cell lung cancer,
NSCLC) J2 = BRI IR A0 T2 9 2 B N 22—, O
o S SV TG S 2 e 7 1) R 1 S BB B8R T T
FYRCABR o A8 LU Sy BE il (Y 75 74 A 2+ DU
(gemcitabine plus cisplatin, GP) J7 & J& i ] NSCLC
MIFRUEALST 7 R 2 — AHH A —LIT 1 2 WL G2 fif %
SR AAE R AR AT T IR, ARk, Jay T il
FEA TR BB A 0 %o e 9 ol B 5 0 9 42 08 ), B
1Ry AN AT TR 2 38 I U] NSCLC 19 #b e ¥7 1%
DL BRI, B B B S Ry R Y T B, e L
Pl 4 B R AL, TR IR R S RGMEST
PRI FHBIL) S 7 e A sk o 5 e R, WAk
T G A 1 M2 S I8 3 285 M 000 AR 28 o i A
TSR o U PR R DNA (circulating tumor DNA
ctDNA) FIF WA A Ay 34455 A6z 1) 5T 2% b i3 00 L 18
NSCLC #3912 Wi R 97 4 12 /9 e I 2 K 935 3
A 7 T, R B VA B R AN ME . BFSEUESE,
ctDNA £ [ 5 NSCLC 3 i P 35 A5G, J 4]
Kl ctDNA (9 85 B AR A7 0 B, HORL s 5484k
A SN S BRI RN A A A AR Ay i R B
S5 Y OGS A5 G A A% B X R R AR | O 4 O A
e ¥ 5 Gy kiR, K SF 8 AR AT BE RN AL IR
7 BUBHE R TE bR S W) o H b A WA AR R S
T B 1 (programmed death ligand 1, PD-L1 ) e iE
BT Y B AR A W, 1 6/ RNA (microRNA
miR)-21 Fll miR-330 W B ik 552 55 il 98 (0 14 5 5 7% |
UG A BEUIAHCT o SR, BT 5 T R0 PR Rk
B ALTT XF ctDNA A WA A 52 1 114 78 Ge M T T A3 48
= . GPIF B A& MAL P H &, HoAR e I8 v 1R
FH AT BB 2k 5 S S A0 B AT T, 1Y R TR A
£ o TR Tl ) T B S SRy R A 9
P, BTG A SV T AN 2%, 5 GP 5 SR S b
7 54 07 T ol DAL 92 AR L 30— 2B SR TR
R, AT S & R VPAL O BOH REER & GP 5 3R
JT NSCLC It R 25, - #4835 H X ctDNA R4 8
K B A5 52 00

1 BREHAE

11— 4 H20224E 1 H E 20244 12 A iy
TN R B B 82 191 NSCLC £ A A A5 % 42, (1 i
PR LG IR BT R, A58 Ol i v N i N R R B
SR By 2 it (FF L5 . K2024-030-02) . 49 Adn
HE: (1) 7 A O AR B 24 2 il 116 R 127 48 1w (2024
Jif ) ) T NSCLC HiZ2 WibnifE , H 2895 2 B A it~
#1125 (2) G IRERISEHE W 5 37T 1R 1824 K
B LR E AR KB VIE R (3) RICTIREIRAS R
53>6041; (4) Fit=18 % . HEBRARE: (1) A IfHAl
SCAERRIRE 5 (2) FFAEIT B O i 0 45 E e Y
JEEEYIRERERT 5 (3) PR B HACIR 0 Tk T 2 f i PR il
sAbyT o MRIEIRIT T B ORTE K B AL
K GP J5 Z8I097 B A1 51 % BB, 76 At LI G
TR T Bl 41 PR FE 4 . PRALERE R IEZR TERL L
BESTHRITFEL(P>0.05), Wk,
=1 PIHBELTRIEE  (n=41)

Tab.1  Comparison of general data between two groups  (n=41)

PRCED gy ST RN e

24151 e85 ()
— (%) ol

B4 (kg/m’”, X8 oy egin <3 om >3 em
XTHEZH 25 16 59.84+5.01 21.36x3.02 17 24 12 29
WFFEd 26 15 61.48+4.95 22.57«3.13 19 22 10 31
/\//Lﬁ 0.052 1.491 1.781 0.198 0.248
PlH 0.820 0.140 0.078 0.656 0.618
12 Fik

1.2.1 XHHR4L SRAIGP 67, BRI, k)7
JEHHER 1 R FEE 8 K, 45 1 7 PUMYEE 1 250 mg/m® (VT
TREERR 2, [ 24 17 H20030104) , 5 42 B L K IR
B 5 KR T, 2224 30 min; 55 1~3 K, 45 T4
75 mg/m® (FF &2y, B 251 F H37021358) , 5 4 B
KR A 5 F bR , FFEE A 1 he B3 AN TANAR
7RI, 3L 4

122 R4l TEXT IR GP Iy IR Y7 S6al L Bk
A N AR BRI . Aer2d)E, ME
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¥ B TR BE A5 CT BE A WM 52 i ik T4
e AT CT AL, b5 i H 2% M R 2 K B iE 4T )
FORRIY o 7E CT 51N, 4 foink T Al Bt 28 Bz 28 il s
3 F AR R AR A LU B R R T R
L B Y7 AR R A RN A A P R R
SETH LS EL, ISR RAE 50~70 W, B R) AR 3 g ok
/NI Rl B 1 5 L M 5~10 min, 1 Bl A% v, 38
Ik CT IR 2 7 ik DX 35 ) A8 A A 3 o R 7
A iR TR s RS Y/ ki R O 4 2 ) 4
Pio THRLES HRE PR T mlEE 0 28 ) a5 AT 3
1R IR FL , MRS B A A PR AE AR G L, 45T
WAEL RIS HRFIRYT o AR oE AT Al T
SR IEAT CT i R AR A, 5 R 58 42 TH il ) ik ik
(iRl

1.3 MLEFEAF

13,1 IGARTTR A SRR I RS T RPN AR 1.1
Ji """ (Response Evaluation Criteria in Solid Tumors,
RECIST) AT 0FAl , RGN o S8 280 - T A ikt
THR Fri=4 JA AT 28 - Bkt EAR B4 /=
30% , Fpgh=4 J8 s pemta s kb A A B B LLE AR
Y 5 TR R o kb B AR B I K =209 55 HY BT
kb PRI = (58 A G i R+ o0 S 19 B+
SR RE BIE0 LB Ex100% .

1.3.2  ctDNA S1EFAPRE AT (circulating tumor cells,
CTCs)/KF- Z3Bl FHRYF AT E #EAT LA A, (1) CTCs
BRI B 4 45 0 G 0 < 4 i B A 228 21 40 i A S
PR (CD235a) J 11 40 M ¢ 5 1 Bt A& (CD45/CD14/
CD66b) IR AW , 18 23 i J5 - PR IR 25 A % B
JEE L (Ficoll 20 B, 1.077 g/mL) £ R 41 H 40 i,
FRULCTCs & 4R W ; >R H D1 58 2 J5 IR FE CytoFLEX i
=X 20 B (3% & K 488 nm , 46 I3 3 FL1/FITC)
LI EpCAM/CKI18 1 2 CTCs B il 9 il A7 % 5t 53 BT o
(2) ctDNA FZHUS 5@ i BUMLRAEA T4 13.5 em 1)
JKHEF L) 2 000 t/min 250 10 min 25 B3 40 O E H o
R QIAamp i PR A% R 157 & (78 5] Qiagen ) 42 HUIfL
Hr 3 DNA , 24 (5 28 i KO T AL AR A
455 2 i (Buffer ACB) 12 & IR A3, 308 o e JE
W B2 41k ctDNA , 28 AW 1/AW?2 2% vh ik e % )5 Uk
JiE 5 SR T2 2 1 3R & W 4% I 1V (polymerase chain
reaction, PCR) (5 |¥%%t ALU J#41, rBER /115 bp)
K ctDNA VR E , DABRIEE ST 3348 DUEL

1.3.3  AMIMAPD-L1 .miR-21 .miR-330 K F  4351T
BITHIIG , BUE 25 IR MK I 5 mL, 750C& 30 min
J&i B0 A B LY | IS FEASTE -20 CUKAFE T IRAE , LA

FIGEAT o B mL MUTEREAS , 5 1] A1 il fA P 2
W) & (RS AE 9 TR, 525 : CSB-E10102)
SEUAMIAMAR | SR FHEFIGR 6 22 W B AS I 1 i 4 PD-L1 7K
o SR Trizol 1] (B = RAEWIHA , 5145 : R0016)
PEISMBAR Y S RNA B 5840 o0 66 [ 5 it
(Shimadzu) , %5 : UV-1800 ]l i RNA 4l , FI| F )2
e R & (529 TR, 575 : RRO3TA) H4 & RNA
S 5 A e DNA, i il 52 P ¢ e 5 4t PCR A (.
W 72 41 YT RHE S . SLAN-96P)i#E1 T PCR Y1 , i
K Z 420 L, f1 % SYBR Green Master Mix A1 10
pmol/L 51 1) o 4 34 F 7 B8 - HUAZHE 95 °C 10
min; 40 NEFR T 95 °C 15 s Z8MH:/60°C 1 min 1B K FE
e KM U6VEANSEENA il 2 535 miR-21
miR-330 AAIXTRIA R . SIMFSI &2,

1.3.4  MRAREDIKFE 2 TR AR, R L
TEAEAS SR FH IR S 22 T2 o 326 A 0 et 22 e e S M M
@?1’{@@(neuron-speciﬁc enolase, NSE) HEZEHLE 125
(carbohydrate antigen 125, CA125) AHMIff#EH 19 7
Eﬁ(cytokeratin fragment 19, CYFRA21-1) 7K 35
&7 H Elabscience , 1 R ™4 44 fR a0 & vt 5
SE

1.3.5 AR C5 P4 BFIG)T
AN BRSO, 045 1 A0 /b F S e B S
Mt B RE ] S SRR 5

1.4 %it ik SR SPSS 25.0 J 1R kAT AU 4y
Bro BIEZIM AT BORER H ves £, IR i8IS
Ao E AT 2 1) LA 5 THECRORER A (% ) 22, I
M 3 K AT AL A LU H . P<0.05 28 AT et

2 &% B

2.1 GRS Rk WFST ALY RS R T R AL
(95.12% vs 78.05%, P<0.05), W33,

2.2 ctDNA 5 CTCs K -F iz JGITHT, M4 ctDNA
5 CTCs /Kt 22 o4 2478 X (P>0.05) 53797

&2 miR-21.miR-330 F1U6 ) PCR 5141751
Tab.2 PCR primer sequences of miR-21,miR-330 and U6

FI AR K3l

miR-21 TEM 5% :5-GCT TAT CAG ACT TAT GTT GAC TG-3'
J 518 :5'-CAG CCC ATC GAC TGG TG-3
miR-330  IF[A5]#):5-TTT GGC GAT CAC TGC CTC TC-3'

ST 514 :5'-CTC TCT GCA GGC CGT GTG-3'
U6 E5#H:5-CGA GAT CCC TCC AAA ATC AA-3'
S5 :5'-TTC ACA CCC ATG ACG AAC AT-3’
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J& , 2 ctDNA 5 CTCs 7K HIREAR , BAFFEALRT-XF
M2 (P<0.05), W34,

2.3 $P3s4RPD-L1.miR-21 % miR-330 K -F1bix 4
ST R, PRZL AN A PD-L1 . miR-21 & miR-330 /K F ¢
B EFILEITFE X (P>0.05) s JRIT TG , P4 AAR
PD-L1 .miR-21 /K FEAK, miR-330 /K F- 34745, H.
5 20 25 T4 s el 36 2 B 34000 % R 4 (P<0.05) &
L35,

R3 PLURAITRILE [n=41,01(%) ]

Tab.3 Comparison of clinical efficacy between two groups
[n=41,case(%) |

AE AT WA REE  BRLR
lH (%)

X R 6(14.63) 12(29.27) 14(34.15) 9(21.95) 78.05

FgEdl 10(24.39) 16(39.02) 13(31.71) 2(4.88) 95.12

X1H 5.145

PE 0.023

R4 WL DNA K CTCs K AL (n=41, xts)

24 hiFEMEARSHAKTRE BIFR, H4 Tab.4 Comparison of ctDNA and CTCs levels between two
CYFRA21-1.CA125 NSE /K Hufi 22 5 G2 groups_(n=41, &) ,
. R , ctDNA (ng/p.L) CTCs(x107)
X (P>0.05) ;17975 , W21 CYFRA21-1,CA125 \NSEZK - 4L presrs = P P
SEHIREAR, ELAFFR A T X IR ZH (P<0.05) . ILFE 6, KRGl 439£1.16  3.59:1.09°  17.68+2.58  9.98x1.63
25 HmAR K}i/_\—‘:f. I].%]‘ & Tlﬂ:%éﬂK Eﬁﬂ_\iﬁ iEre! 4.46+1.22 2.46+1.13" 17.62+2.47 5.69+1.26"
t{H 0.266 4.609 0.108 13.333
HE O 12.20% , I T X BRAL 1Y 36.59% (P<0.05) . Il PIH 0.791 <0.001 0.915 <0.001
KT V< AT L <005,
5 PASMNBAPD-LI miR-21 B miR-330 K FLLE  (n=41, xss)
Tab.5 Comparison of PD-L1,miR-21 and miR-330 levels in exosomes between two groups (n=41, x+s)

. PD-L1(pg/mL) miR-21 miR-330

TRYTHT WITE TRYTHT TR TRYTHT TR
X 2 334.2114.83 262.74+12.69" 1.36+0.21 1.090.18" 0.5120.13 0.590.11°
SR 330.26+13.45 233.71£11.26" 1.39+0.24 0.86+0.15" 0.52+0.19 0.66+0.15"
o 1.263 10.957 0.602 6.285 0.278 2.410
P{E 0.210 <0.001 0.549 <0.001 0.782 0.018

- SIRITHT L, P<0.05,
Ro  MAMIEIREIR ST LA (n=41, xss)
Tab.6  Comparison of serum tumor marker levels between two groups (n=41, x+s)

131 CYFRA21-1 (ng/mL) CA125(U/mL) NSE(ng/mL)

TBITHT TR TRITHT IR IR TR
XTI 5.12+1.24 3.11£1.08" 267.39+£21.23 67.48+9.12" 30.17+4.08 19.64+3.44"
BiEpEi| 4.87+1.36 2.26+1.04 266.47+20.94 59.26+8.16" 31.02+4.16 15.23+2.87"
tfH 0.870 3.630 0.198 4.301 0.934 6.303
P 0.387 <0.001 0.844 <0.001 0.353 <0.001

1 SIRITI L, *P<0.05

FT PHARNEOE  [n=41, 1#1(%)]
Tab.7 Comparison of adverse reactions between two groups

[n=41, case(%) ]

13 ﬁéﬁﬂ@ Fome EO. HRE HU6E e
o i MR - i L]

YR 5(12.20) 2(4.88) 3(7.32) 2(4.88) 3(7.32) 15(36.59)

T4l 2(4.88) 1(2.44) 1(2.44) 0 1(2.44) 5(12.20)

Y1 6.613

PAH 0.010

3 it it

NSCLC & [ b b T2 A7 78 09 W b g 28 780 2>
— HRR R ST R A K, 6 ™ 1R
AL DA . REESENIT HFZ WGP i

ZETENSCLC MIRYT R HE T E2A/E N (A —Afb)T
(ST BT AEAE— R B R PR o 3 Ak, i B0
FlEE ARAE ly—F Ry 86 7 F-BL, #E NSCLC ZE AR
J7 PR 2 B TR . ARSI B A i 4 A i BRI
fill Je GP 7 R AR, R4 3 PR RI BN, LA
H K B4 TH I PRI YT R B AK 8 0 7 ) 7K F- K
WA RN . AR SR R AT X
R ZH A5 15 1) 58 78.05% , BIF 5% 240 iR i 42 T R b
ERETE IR BN T 95.12% , /s il BT il ml 3 3 =) 5
T U /L i JeE e, B S AR ST 24 0 % i ggE
ML A GER T o BRIUBLSE " W WF 5T R B, B 58
PR A0 e — 40 Jf R 35 5 1 % 405 40 R B iR T R
GP J7 ZZ K 12 1 R 2 T 2 86.67% , ¥/ R
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AU sk [RIEE, AR iR PD-L1 il miR-21 7K F-7E
WFIEA B 2 A, T miR-330 K EFHE . PD-L1 &4
PER AT SR 1, HAE SN AR b i v 2 58 T R
il T 240 BT RE A T gz ki . f B il T e SE
SRR R SR 5 20 PD- L1 MM B Rk , AT 338
AR RRIR S ™, miR-21 4 WA 1, R
AR R A B AN AL T miR-330 DL i L )
MAPK/ERK i FgA0 i g 42 280k . ARWF5eh oY
2 g b R P KT AT, B TRl AT il B B AR T
A A A5 Y I P 4 O B ) L . X — &
R G RHFED IR FIFRBG GP I &IRY7 NSCLC
25 F— 30, AT TR A KT 1 6 ] B g L
BRI IR A AT MR TR TR AR R
S K2 %8(12.20% ) i F AR TR RZH (36.59% ) , iX A]
B A TR RS GP Oy A Ry FR , ZE85RIA
ST RICR A [T, 3 1 A7 2540 0% ol FH ) o sl
HEMIRAE T XHHE MR AL LU R E ™ BeAh, Sk
PO RE A —FpRdRia T T-B, oA B A BRI
RARERES , 2P 3 TIRIT I Lk, PhaEdE™
(1) Jr s A P RIS s, T AR YT DR AR LSRR
Jors FECE RS I R0 3 LR RSO, SRR B il
LRV RA T 28 .

L5 LT I IAE R GP B AEIRY T NSCLC
5 TSR T 5 A PR A, A 5 T s ol
B A RRAR T bR s 5 0 RN B e g A DG A= )
PREPR K, RS> T A R R R A . Aok
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