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Abstract

Objective: To analyze the effects of different stages of chemotherapy on the
immune cytokines (NKG2D, IL-12, IL-15, IL-18, DC cells, TNF-a, IFN-r) in
patients with non-small cell lung cancer (NSCLC). Methods: 106 patients
who met the research requirements in the Department of oncology of the
Affiliated Hospital of Chengde Medical College from September 2018 to
June 2021 were included in the study. The blood levels of interleukin-12
(IL-12), interleukin-15 (IL-15), interleukin-18 (IL-18), dendritic cells (DC
cells), tumor necrosis factor A (TNF-a) and the levels of immune interferon
(IFN-r) and NK cell activating receptor (NKG2D) in blood before chemo-
therapy, after the first chemotherapy and after the second chemotherapy
were analyzed. Results: Except for the viability of DC cells and DC cells, all
other immune factor groups showed statistical differences. Conclusion: Che-
motherapy will have a negative effect on all immune factors except DC cells.
The effect of immune factors will be weakened according to the increase of
the chemotherapy cycle. Therefore, immunotherapy for non-small cell lung
cancer needs to be carried out before chemotherapy or in the early stage of
chemotherapy to achieve better results.
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1. Introduction

With the improvement of the level of various medical examinations, the detec-

tion rate or incidence of malignant diseases has gradually increased, and the
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changes in the living environment have also changed the disease spectrum of
malignant diseases. Some diseases that were rare in the past are now becoming
common. The incidence of non-small cell lung cancer has increased in recent
years, and it has become more and more advanced in the incidence of malignant
tumors [1] [2].

With the gradual increase in the incidence of malignant tumors, the treatment
of malignant tumors is also gradually innovating. Some malignant diseases may
even be cured. Unfortunately, there is still no definite way to cure patients with
lung cancer. But this does not prevent the research on lung cancer from becom-
ing popular. At present, the most effective treatment for inhibiting the progres-
sion of lung cancer is still surgery or radiotherapy and chemotherapy, and some
patients who have lost the opportunity of surgery can only be treated with radi-
otherapy and chemotherapy. Recently, immunotherapy for tumors has gradually
emerged. After clinical application, a large number of documents have shown its
effectiveness [3] [4]. Therefore, research on changes in immune factors during
tumor treatment has also begun to become important.

As we all know, due to the extensive killing of chemotherapy, it will also cause
serious damage to the body’s immune system while killing tumor cells, killing a
large number of cellular immune factors, but at the same time, it will also re-
versely stimulate the immune system due to the lack of cellular immune factors.
A large number of immune factors, thereby partially improve the body’s im-
mune activity [5] [6] [7]. In response to this, we have studied the cellular im-
mune factor activity in patients with non-small cell lung cancer (NSCLC) before

and after chemotherapy.

2. Object and Method

2.1. Basic Information

We took NSCLC patients from the Oncology Department of the Affiliated Hos-
pital of Chengde Medical College from September 2018 to June 2021 as the re-
search object, Divided into control group, experimental group A, experimental
group B, including 58 male patients and 48 female patients; the oldest is 78 years
old, the youngest is 30 years old, and the average age is (61.27 + 8.15) Years of
age; Lung cancer classification: 26 patients with squamous cell carcinoma, 71 pa-
tients with adenocarcinoma, and 9 patients with adenosquamous carcinoma;
TNM staging: 27 patients with stage III and 79 patients with stage I'V.

Inclusion criteria: 1) Patients who were clearly diagnosed as NSCLC by pa-
thology. 2) Patients between 18 - 80 years old. 3) Patients who have lost the op-
portunity for surgery after the assessment of the expertise in surgery, imaging,
and pathology. 4) KPS score > 60 points. 5) Patients whose survival period ex-
ceeds 3 months. 6) No chemotherapy contraindications.

Exclusion criteria: 1) Patients with surgical indications requiring surgery. 2)
Combined with serious basic diseases, such as immune system, severe dysfunc-

tion of head, heart, lungs and abdominal organs, severe infection, blood system
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diseases, etc.
All research subjects were approved by the ethics committee of the Affiliated
Hospital of Chengde Medical College and were enrolled and signed an informed

consent form.

2.2. Chemotherapy

The chemotherapy regimen is cisplatin/carboplatin + pemetrexed/gemcitabine/
paclitaxel, and the dosage: pemetrexed 500 mg/m? gemcitabine 1250 mg/m?
paclitaxel 175 - 200 mg/m?, cisplatin 75 mg/m?, carboplatin AUC = 6, intraven-

ous drip administration, 21 days as a cycle [8].

2.3. Research Methods

All patients received 30 ml of upper limb venous peripheral blood on an empty
stomach in the morning before chemotherapy on the day of chemotherapy, after
chemotherapy on the 22nd day of the first chemotherapy, and after chemothe-
rapy on the 22nd day of the second chemotherapy. Spin/separate the core for 20
minutes (centrifugation radius 14 cm), take the supernatant and place it in a re-
frigerator at —80°C for later use. Enzyme-linked immunosorbent assay was used
to detect the levels of NKG2D, IL-12, IL-15, IL-18, DC cells, DC cell viability,
TNF-a, IFN-r in serum. All factor detection kits were purchased from Kangtaihe
Yuan Biotechnology Co.Ltd. (Beijing).

3. Statistical Analysis

The statistical analysis of the study was performed using SPSS20.0 software.
Count test uses t test, measurement data uses }* test, test standard a = 0.05, P < a

has statistical significance (Table 1).

4. Discussion

With the gradual evolution of the spectrum of malignant tumors, lung cancer is
now the disease with the highest incidence among malignant tumors, and its
mortality rate is also the first [9]. The high mortality rate is mainly due to the
limitation of treatment methods. The cure rate of lung cancer is currently less
than 20%, and the cure rate of advanced lung cancer that loses the chance of
surgery is even less than 5% [10] [11]. The most common of many types of lung
cancer is non-small cell lung cancer (NSCLC), and because of its strong invisi-
bility, it is not easy to find in the early stage. Generally, it has reached the middle
and advanced stage when it is discovered. Many patients have lost the opportu-
nity to operate. The research on the treatment of NSCLC is currently mainly fo-
cused on chemotherapy [12].

NSCLC chemotherapy regimens are mainly platinum-based dual combination
drugs, but all the research reports on chemotherapy regimens for this disease so
far point out that the treatment effect is not ideal, and the huge side effects
brought by chemotherapy make some patients intolerable had to give up treat-
ment [13].
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Table 1. Comparison of the expression of each factor between the experimental group

and the control group.

Immunocytokine Control group Experiment Experiment tvalue P value
Group A Group B

IFN-r 1.27£0.314  0.85%0.20 7.209  0.001
IFN-r 1.27 £ 0.314 0.39 +0.192 16.011  0.001
IFN-r 0.85+0.20 0.39 £0.192 11.547  0.001
IL-12 10.07 +£1.259 8.52 +1.078 6.899 0.001
IL-12 10.07 + 1.259 6.28 £1.183 15.604  0.001
IL-12 8.52 £ 1.078 6.28 £1.183 9.703 0.001
IL-15 4.40+1.091 3.29+1.170 4.834 0.001
IL-15 4.40 + 1.091 1.97 £0.886 12.064  0.001
IL-15 3.29+£1.170 1.97 = 0.886 6.244 0.001
IL-18 138.27 £9.265 92.08 = 7.960 25.068  0.001
IL-18 138.27 £ 9.265 59.58 + 6.742 47.583  0.001
IL-18 92.08 £7.960  59.58 + 6.742 22913  0.001
DC cell 1.47£0.339 1.51+0.214 1.231 0.222
DC cell 1.47 £ .339 1.55£0.212 0.387  0.700
DC cell 1.51 £0.214 1.55 +.212 -0.930  0.355
DC Cell viability ~ 0.98 £0.012  0.98 £ 0.013 -0.472  0.638
DC Cell viability ~ 0.98 £ 0.012 0.98 +0.090 -1.510 0.135
DC Cell viability 0.98 +£0.013 0.98 £ 0.090 -0891  0.375
TNEF-a 8.09 +0.748 5.57 +.644 16.035  0.001
TNF-a 8.09 +0.748 3.33 + 0.646 30.566  0.001
TNF-a 5.57 + .644 3.33 £ 0.646 79.007  0.001
NKG2D 2.02 +£0.252 1.65 +.127 8.727 0.001
NKG2D 2.02 +£0.252 1.45+0.136 13.197  0.001
NKG2D 1.65 +.127 1.45+0.136 7.279 0.001

Focus: Except for the viability of DC cells and DC cells, there are statistical differences
between the experimental group and the control group and the experimental two groups
of other factors.

With the rapid development of medicine at present, with the gradual deepen-
ing of tumor research, tumor-related diseases and immune-related research are
also gradually being carried out, and there is a lot of positive news. Immunothe-
rapy mainly achieves the purpose of treatment by enhancing the body’s own
immune function, that is, increasing the expression number or expression activ-
ity of various immune factors in the body [14]. However, current research points
out that immunotherapy alone cannot achieve the desired therapeutic effect. It
can only be achieved through immunotherapy and adjuvant chemotherapy. There-

fore, at present, immunotherapy combined with chemotherapy has become a
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popular research direction for tumor treatment [15]. However, the indiscrimi-
nateness of chemotherapeutic drugs has increased the uncertainty of combina-
tion therapy. Therefore, finding the right time to increase immunotherapy dur-
ing chemotherapy is the key to achieving better results of combination therapy.

Studies have found that in human immunity, T lymphocytes, NK cells, den-
dritic cells and other immune cells play an important role in human anti-tumor
immunity, and their related receptors or immune factors such as NKG2D, IL-12,
IL-15, The number or activity of IL-18, DC cells, TNF-a, and IFN-r can indi-
rectly indicate the strength of the body’s immune function [16] [17] [18].

NKG2D is an important receptor of NK cells, and it can activate NK cells after
binding to the corresponding ligands, allowing NK cells to exert their anti-tumor
effects. Therefore, the expression level of NKG2D largely determines the size of
the anti-tumor effects of NK cells, and partly determines the strength of the hu-
man immune function [19]. IL-12 is a cytokine that is relatively beneficial to the
human body. It can promote the expression of most immune cells, such as DC
cells, NK cells, and macrophages. It can also stimulate such as IFN-y to increase
NK cells, The secretion of immune factors with T cell activity, and the above ef-
fects have laid an important foundation for IL-12 in the human body’s an-
ti-tumor effect [20]. IL-15 is a cytokine with functions similar to IL-12 discov-
ered in the past 20 years. It can not only directly stimulate the expression of
immune cells but also stimulate the secretion of related immune factors acting
on immune cells, so as to achieve anti-tumor effects [21]. IL-18 is a cytokine that
can act on most immune cells. Due to its wide range of biological activities, some
studies have shown that IL-18 can also act on tumor cells to regulate tumor cell
proliferation, occurrence, development and even Inhibition and growth of re-
lated blood vessels [22]. Dendritic cells (DC) are the most powerful antigen-
presenting cells in the human body, and differentiated mature DC cells are the
only antigen-presenting cells that can induce the activation of naive T lympho-
cytes, so DC cells are also Play an important role in the immune system [23].
TNF-a and IFN-r are both important cytokines in the anti-tumor process, with
high-efficiency and extensive immunomodulatory effects.

The above factors are involved in the regulation of the body’s immune func-
tion, and play an important anti-tumor effect for patients with malignant tu-
mors. In this study, we compared the factors before and after chemotherapy, and
found that all factors except DC cells decreased significantly after chemotherapy,
and the activity of each factor decreased with the increase of the chemotherapy
cycle, indicating that chemotherapy significantly inhibited the body’s immune
function. It also partially explains that in the process of chemotherapy combined
with immunotherapy, it is necessary to increase immunotherapy before chemo-
therapy, increase the activity of various immune factors, and enhance the body’s
immunity to counter the immunosuppressive effects of chemotherapy and in-
crease the efficacy of combined therapy. In the next step, we will conduct corre-
lation research on the types of different factors to clarify the relationship be-

tween different factors, so as to further refine the different immune stimulating
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effects of immunotherapy, and more targeted combination therapy. The disad-
vantage of this study is that the enrolled patients come from a single center, and
the chemotherapy cycle is still short, which may cause bias in the results. In the
future, the sample size and the study cycle should be expanded to confirm this

conclusion.

5. Conclusion

Chemotherapy will have a negative effect on all immune factors except DC cells.
The effect of immune factors will be weakened according to the increase of the
chemotherapy cycle. Therefore, immunotherapy for non-small cell lung cancer
needs to be carried out before chemotherapy or in the early stage of chemothe-

rapy to achieve better satisfaction.
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