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ABSTRACT

Objective: To investigate the changes in lymphocyte subsets in patients with advanced non-small-cell lung cancer (NSCLC) 
before and after the treatment using endostar combined with chemotherapy. 

Methods: Eighty-six patients with advanced NSCLC who were treated in the oncology department of our hospital from June 
2018 to February 2019 were randomly selected and divided into a control group and study group using the random-number expression 
method, with 43 patients in each group. The control group was treated using chemotherapy (docetaxel + carboplatin). The patients in 
the study group were treated with endostar on the basis of the control group, and both groups were treated for 6 weeks. The clinical 
efficacy of the two groups was evaluated. The levels of vascular endothelial growth factor (VEGF), matrix metalloproteinase-2 (MMP-
2), and matrix metalloproteinase-9 (MMP-9) were measured using ELISA. The lymphocyte subsets (CD3+, CD4+, and CD4+/CD8+) and 
natural killer cells (NK) were measured by flow cytometry. The adverse reactions of the two groups were compared. 

Results: After treatment, the objective effective rate and disease-control rate of the two groups were 65.12% and 81.39%; 83.72% 
and 95.35%, respectively, which were significantly higher in the study group than in the control group (P<0.05). After treatment, the 
levels of VEGF, MMP-2, and MMP-9 in the two groups were significantly lower than those before treatment, and the indexes in the 
study group were significantly lower (P<0.05). After treatment, the levels of NK, CD3+, CD4+, and CD4+/CD8+ in the two groups were 
significantly higher than those before treatment, the levels of CD8+ in the study group were significantly higher than those in the control 
group, and the levels of CD8+ in the study group were significantly lower than those in the control group (P<0.05). The incidence of 
adverse reactions was 25.58% in the study group and 48.84% in the control group. The incidences of adverse reactions in the study 
group were significantly lower than those in the control group (P<0.05). 

Conclusion: Endostar combined with chemotherapy has a significant clinical effect in the treatment of advanced NSCLC. It 
can reduce the levels of VEGF, MMP-2, and MMP-9 in patients with advanced NSCLC; inhibit tumour invasion and metastasis; and 
improve the immune function of the body in a safe and reliable manner.
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Introduction

For many years, malignant tumours have been 
harmful to human life and health. At present, the 
worldwide incidence and mortality rate of lung can-
cer is the highest among all types of cancer. Accord-
ing to statistics, about 1.6 million people suffer from 
lung cancer every year, and more than 1.35 million 
people die of lung cancer every year worldwide. Ac-
cording to the different pathological types, biolog-
ical characteristics, and treatment methods of lung 
cancer, it can be divided into non-small-cell lung 

cancer (NSCLC) and small-cell lung cancer. About 
85% of cases are NSCLC(1-2). NSCLC is a type of 
malignant tumour with high metastasis, invasion, 
and recurrence rate. Most patients are in the late 
stages at the time of diagnosis and miss the best time 
for operation. The treatment of advanced NSCLC is 
primarily chemotherapy. A combination of docetaxel 
and carboplatin is a commonly used clinical treat-
ment, which can effectively kill tumour cells in the 
body, but it also damages immune cells, resulting in 
immune-system disorders(3). Endostar is a kind of re-
combinant human endostatin, which has the effect 
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of anti-tumour proliferation and anti-angiogenesis. 
It can improve the local concentration inside the tu-
mour and improve its sensitivity to chemotherapy(4). 

It has been found that lymphocyte subsets are 
closely related to maintaining immune-system bal-
ance, killing tumour cells, and conducting immune 
surveillance(5). This continuous monitoring of the 
immune system can maintain the normal immune 
balance of the body. Various immune cells in the 
body play an important role in killing tumour cells 
and controlling tumour growth(6). The purpose of this 
study is to explore the changes in lymphocyte sub-
sets and their significance before and after treatment. 

  
Materials and methods

General information
After approval was obtained from the hospital 

ethics committee, 86 patients with advanced NSCLC 
who were treated in the oncology department of our 
hospital from June 2018 to February 2019 were ran-
domly selected for the study. According to the ran-
dom-number expression method, they were random-
ly divided into a control group and study group, with 
43 patients in each group. The inclusion criteria were 
as follows: all patients met the World Health Organ-
ization's diagnostic criteria for advanced NSCLC(7), 
which was confirmed by laboratory pathology ex-
amination; patients’ card score was greater than 75 
points; patients and their families had provided in-
formed consent; and patients’ TNM stage was stage 
III–IV. The exclusion criteria were – the patient has 
a serious history of drug allergies; the patient with-
draws for any reason; their liver, kidney, and heart 
function are not complete; and pregnant or lactating 
patients. In the study group, there were 25 males and 
18 females, aged 57-72 years, with an average age of 
66.57±3.62 years. 

There were 12 patients in TNM stage III and 21 
patients in stage IV; in the control group, there were 
27 males and 16 females, aged 55-73 years, with an 
average age of 65.77±4.62 years. Ten of them were 
in TNM stage III and 23 in stage IV. There was no 
significant difference in age, gender, and TNM stage 
between the two groups (P>0.05).

Research methods    
The control group was treated with chemother-

apy (docetaxel [Zhejiang Haizheng Pharmaceutical 
Co., Ltd., production batch number: 2018092, speci-
fication: 0.5 ml: 20 mg/s] 60 mg/m2, intravenous drip 
for 1 h, repeat every 3 weeks) + (carboplatin [Qilu 

Pharmaceutical Co., Ltd., production batch number: 
20180181, specification: 10 mg/ml] 10 mg/ml was 
dissolved in 500 ml 5% glucose solution, 400 mg/
m2 every time, repeated every 3 weeks) treatment of 
advanced NSCLC. The patients in the study group 
were treated with chemotherapy combined with endu 
(Shandong Xiansheng Medejin Biopharmaceutical 
Co., Ltd., production batch number: 20170088, spec-
ification: 15mg×3 ml). The drug was added to 500 
ml normal saline, and 7.5 mg/m2 was given once a 
day for 1–14 days of the treatment cycle. Both groups 
were treated for 6 weeks.

Observation indicators  
Before and after the treatment, 4 ml of blood 

was taken from the elbow median vein in the morn-
ing. After centrifugation, the supernatant was taken 
and stored at –80°C.

The clinical effects of the two groups were 
evaluated, including complete remission, partial re-
mission, stability, and progress. Progress is tumour 
increase in size of the tumour or the appearance of 
a new focus in comparison to before treatment; sta-
bility is that the tumour reduces by less than 40% in 
comparison to before treatment; partial remission is 
that the tumour size reduces by 40% in comparison 
to before treatment; and complete remission is that 
the focus disappears completely and the laboratory 
examination index returns to a normal value. Objec-
tive effective rate = (complete remission + partial re-
mission) ÷ n × 100%, disease control rate = (complete 
remission + partial remission + stability) ÷ n × 100%.

The levels of vascular endothelial growth factor 
(VEGF), matrix metalloproteinase-2 (MMP-2), and 
matrix metalloproteinase-9 (MMP-9) were meas-
ured using ELISA. The VEGF test kit was purchased 
from Shanghai Kanglang Biotechnology Co., Ltd. 
(product number: KLC108.96); the MMP-2 test kit 
was purchased from Shanghai Jingkang Bioengi-
neering Co., Ltd. (product number: JK1065); and the 
MMP-9 test kit was purchased from Shanghai Zeye 
Biotechnology Co., Ltd. (product number: H-EL-
MMP-9).

Determination of lymphocyte subsets: the lev-
els of T lymphocyte subsets (CD3+, CD4+, CD8+, and 
CD4+/CD8+) and natural killer cells (NK) were meas-
ured by flow cytometry (Beckman Kurt Trade (Chi-
na) Co., Ltd., model: cytoflex).

Adverse reactions: the main adverse reactions 
were leukopenia, thrombocytopenia, gastrointestinal 
reactions, and myelosuppression. The adverse reac-
tions of the two groups were compared.
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Statistical methods  
In this study, the measurement data were com-

pared using the independent sample t-test, expressed 
in (x̅±s). The χ² test was used to compare the count-
ing data. The levels of VEGF, MMP-2, and MMP-9 
were measured by ELISA. The lymphocyte subsets 
of the two groups were detected by flow cytometry. 
If the experimental result is P<0.05, it implies sta-
tistical significance. The SPSS17.0 software package 
was used for statistical data analysis. 

Results

Comparison of clinical effects between the 
control group and the study group

After treatment, the objective effective rate and 
disease control rate of the two groups were 65.12% 
and 81.39%; and 83.72% and 95.35%, respectively 
(see Table 1), showing that values were significantly 
higher in the study group than in the control group 
(P<0.05).

Comparison of VEGF, MMP-2, and MMP-9 
levels between the control group and the study group

After treatment, the levels of VEGF, MMP-
2, and MMP-9 in the two groups were significant-
ly lower than those before treatment (see Table 2), 
and the indexes in the study group were significantly 
lower (P<0.05).

Changes in lymphocyte subsets in the control 
group and study group

After treatment, the levels of NK, CD3+, CD4+, 
and CD4+/CD8+ in the study group and the control 
group were significantly higher than those before 
treatment, and the levels of CD8+ in the study group 
were significantly lower than those in the control 
group (P<0.05). This can be clearly seen in Table 3.

Comparison of adverse reactions between the 
control group and the study group

The results showed that there were gastrointes-
tinal reactions in four cases (9.31%), myelosuppres-
sion in two cases (4.65%), leukopenia in three cases 
(6.98%), thrombocytopenia in two cases (4.65%) in 
the study group, which gives 25.58% of adverse reac-
tions. Further, in the control group, gastrointestinal 
reactions occurred in seven cases (16.28%), myelo-
suppression in three cases (6.98%), leukopenia in six 
cases (13.95%), and thrombocytopenia in five cases 
(11.63%), which gives 48.84% of adverse reactions. 
This shows that the rate of adverse reactions was sig-
nificantly lower in the study group than in the control 
group (P<0.05). See Table 4 for more details.

Discussion

Lung cancer is one of the most common caus-
es of malignant tumours in the world. Recently, the 
incidence and mortality rates of lung cancer are in-
creasing year on year. It has become the malignant 

Group n Complete 
remission

Partial 
remission Stability Progress Objective 

effective rate
Disease 

control rate

Study 
group 43 21(48.84) 15(34.88) 5(11.63) 2(4.65) 36(83.72) 41(95.35)

Control 
group 43 16(37.21) 12(27.91) 7(16.28) 8(18.61) 28(65.12) 35(81.39)

χ2 3.909 4.074

P 0.048 0.044

Group n Gastrointestinal 
reactions Myelosuppression Leukopenia Thrombocytopenia Total

Study 
group 43 4 (9.31) 2 (4.65) 3 (6.98) 2 (4.65) 11 (25.58)

Control 
group 43 7 (16.28) 3 (6.98) 6 (13.95) 5 (11.63) 21 (48.84)

χ2 4.977

P 0.027

Group n Time VEGF (ng/L) MMP-2 (pg/mL) MMP-9 (ng/mL)

Study 
group 43

Before 
treatment 574.28±78.67 597.69±101.28 194.28±26.67

After 
treatment 73.19±9.54ab 72.48±14.93 ab 52.63±7.92 ab

Control 
group 43

Before 
treatment 568.46±75.33 589.78±99.05 192.65±24.49

After 
treatment 138.67±22.55a 123.32±20.61 a 119.28±16.48 a

Table 1: Comparison of the clinical effects between the 
control group and study group cases (%).

Table 2: Comparison of VEGF, MMP-2, and MMP-9 le-
vels between the control group and the study group (x̅±s). 
Note: a indicates that compared with the same group before 
treatment, aP<0.05; b indicates that compared with the control 
group after treatment, bP<0.05.

Group n Time NK (%) CD8+(%) CD3+(%) CD4+/
CD8+(%) CD4+(%)

Study 
group 43

Before 
treatment 8.82±0.87 35.86±5.74 67.78±5.87 1.38±0.68 39.78±5.57

After 
treatment 12.14±1.48ab 27.67±3.58ab 72.72±5.46ab 1.62±0.76ab 47.54±4.77ab

Control 
group 43

Before 
treatment 8.86±0.76 34.49±3.52 68.56±6.82 1.37±0.47 39.51±4.97

After 
treatment 10.17±1.95a 31.28±3.26a 64.89±7.68a 1.51±0.62a 44.68±3.86a

Table 3: Changes in lymphocyte subsets in the control 
and study groups (x̅±s). 
Note: a indicates that compared with the same group before 
treatment, aP<0.05; b indicates that compared with the control 
group after treatment, bP<0.05.

Table 4: Comparison of adverse reactions between the 
control group and the study group cases (%).
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tumour with the highest mortality rate in the world, 
seriously affecting people’s lives and health(8). Since 
most NSCLC patients are in the middle and late 
stages of the disease when they are diagnosed and 
the tumours cannot be removed surgically, the first 
choice of treatment for advanced NSCLC is chemo-
therapy; the main chemotherapy scheme is based on 
platinum combined with vinorelbine. However, ow-
ing to the lack of oxygen cells resistant to radiation 
in NSCLC tumour tissue, it is difficult for conven-
tional radiotherapy and chemotherapy to improve 
the therapeutic effects of current anti-tumour meas-
ures; therefore, it is the focus of current research to 
find new anti-tumour treatment methods. Endostar 
is the first new endostatin drug in China, which has 
a broad-spectrum inhibitory effect on tumour angi-
ogenesis. It can affect the VEGF conduction path-
ways and the activity of proteolytic enzymes, induce 
endothelial cell apoptosis, inhibit the formation of 
tumours’ vascular networks, and subsequently inhib-
it the growth and migration of the tumours(9). 

The results showed that the objective effective 
rate and disease control rate of the two groups were 
65.12% and 81.39%; 83.72% and 95.35%, respec-
tively, which were significantly higher than those of 
the control group (P<0.05). The incidence of adverse 
reactions in the study group was 25.58%, signifi-
cantly lower than that in the control group (48.84%) 
(P<0.05). It has been suggested that endostar, com-
bined with chemotherapy for advanced NSCLC, has 
a good clinical effect and is safe and reliable. VEGF 
is a type of glycoprotein, which is one of the most 
powerful angiogenic factors(10). 

It has been found that most tumour cells can 
secrete VEGF, which is closely related to tumour in-
vasion and metastasis(11). VEGF can selectively and 
directly act on the receptors on the endothelial cell 
membrane, stimulate the occurrence and growth of 
blood vessels, and promote the permeability of tu-
mour blood vessels. Tumour invasion and metastasis 
is a process in which tumour cells and tumour ma-
trix components participate together. The basement 
membrane is a natural barrier to the process of tu-
mour cell invasion and diffusion. Matrix metallopro-
teinases (MMPs) can specifically degrade basement 
membrane and promote the invasion and metastasis 
of malignant tumour cells(12). 

MMP-2 and MMP-9 are the most important en-
zymes to degrade type IV collagen, which also play 
an important role in the process of tumour vascu-
larization, tumour cell infiltration, and metastasis(13). 
In this study, after treatment, the levels of VEGF, 

MMP-2, and MMP-9 in the two groups were sig-
nificantly lower than those before treatment, and the 
indexes of the study group were also significantly 
lower (P<0.05). It is suggested that endostar com-
bined with chemotherapy can significantly reduce 
the levels of VEGF, MMP-2, and MMP-9 in patients 
with advanced NSCLC, and inhibit angiogenesis, tu-
mour invasion, and metastasis.

It has been found that metastasis and the inva-
sion of malignant tumours are closely related to im-
mune function(14). T-lymphocyte subsets and NK cells 
are important indicators to test the immune function 
of the body and play an important role in ascertaining 
the recovery and prognosis of the body(15). NK cells 
are important immune cells, which are closely re-
lated to anti-tumour characteristics, anti-viral capa-
bilities, and immune regulation. Activated NK cells 
can synthesize and secrete a variety of cytokines that 
play a role in regulating immunity and killing target 
cells directly. CD8+, also known as cytotoxic T-cells, 
can be combined with MHC-1 molecules to produce 
a negative regulatory effect(16). The constant ratio 
of CD4+/CD8+ plays an important role in maintain-
ing the cellular immune balance of the body. If the 
ratio of CD4+/CD8+ decreases, this indicates that the 
immune function of the body is inhibited. CD4+ can 
help B-cells secrete antibodies and regulate other 
T-cell immune responses, effectively enhancing the 
immune function of the body. In the study results, 
the levels of NK, CD3+, CD4+, and CD4+/CD8+ in the 
study group and the control group were significantly 
increased after treatment (in comparison to before 
treatment), and the levels of CD8+ were significant-
ly reduced. Further, the levels of NK, CD3+, CD4+, 
and CD4+/CD8+ in the study group were significantly 
higher than those in the control group, and the levels 
of CD8+ were significantly lower than those in the 
control group (P<0.05). It is suggested that endostar 
combined with chemotherapy can improve the im-
mune function of patients with advanced NSCLC.

It can be concluded that endostar combined 
with chemotherapy can reduce the levels of VEGF, 
MMP-2, and MMP-9 in patients with advanced NS-
CLC, inhibit tumour invasion and metastasis, and 
improve the immune function of the body. The clin-
ical effect is clear, safe, and reliable.



Changes and significance of lymphocyte subsets in patients with advanced NSCLC before and after endostar...   	 3623

References

1)	 Camidge DR, Doebele RC, Kerr KM. Comparing and 
contrasting predictive biomarkers for immunotherapy 
and targeted therapy of NSCLC. Nat Rev Clin Oncol 
2019; 16: 341-355.

2)	 Thumallapally N, Yu H, Farhan M, Ibrahim U, Odiami 
M. Concomitant Presence of EGFR and ALK Fusion 
Gene Mutation in Adenocarcinoma of Lung: A Case Re-
port and Review of the Literature. J Pharm Pract 2018; 
31: 244-248.

3)	 Charrier M, Mezquita L, Lueza B, Dupraz L, Planchard 
D, et al. Circulating innate immune markers and out-
comes in treatment-naïve advanced non-small cell lung 
cancer patients. Eur J Cancer 2019; 108: 88-96.

4)	 Chen Z, Luo Q, Zhou Z, Jian H, Lu S, et al. Endostar in 
combination with postoperative adjuvant chemotherapy 
prolongs the disease free survival of stage IIIA NSCLC 
patients with high VEGF expression. Oncotarget 2017; 
8: 79703-79711.

5)	 Garrido P, Olmedo ME, Gómez A, Paz Ares L, López-
Ríos F, et al. Treating KRAS-mutant NSCLC: latest ev-
idence and clinical consequences. Ther Adv Med Oncol 
2017; 9: 589-597.

6)	 Leal TA, Ramalingam SS. Immunotherapy in previously 
treated non-small cell lung cancer (NSCLC). J Thorac 
Dis 2018; 10: 422-432.

7)	 Lu S, Ji W X, Yu YF. Updated interpretation of NCCN 
clinical practice guide for non-small cell lung cancer 
(2014). Chin J Postgraduates Med 2015; 38: 318-320.

8)	 Gray JE, Okamoto I, Sriuranpong V, Vansteenkiste J, 
Imamura F, et al. Tissue and Plasma EGFR Mutation 
Analysis in the FLAURA Trial: Osimertinib versus 
Comparator EGFR Tyrosine Kinase Inhibitor as First-
Line Treatment in Patients with EGFR-Mutated Ad-
vanced Non-Small Cell Lung Cancer. Clin Cancer Res 
2019; 25: 6644-6652.

9)	 Zhao X, Wen X, Wei W, Su Y, You J, et al. Predictors 
for the efficacy of Endostar combined with neoadjuvant 
chemotherapy for stage IIIA (N2) NSCLC. Cancer Bio-
mark 2017; 21: 1-9.

10)	 Zhang L, Jiang T, Li X, Wang Y, Zhao C, et al. Clinical 
features of Bim deletion polymorphism and its relation 
with crizotinib primary resistance in Chinese patients 
with ALK/ROS1 fusion-positive non-small cell lung 
cancer. Cancer 2017; 123: 2927-2935.

11)	 Jones JL, Glynn P, Walker RA. Expression of MMP-2 
and MMP-9, their inhibitors, and the activator MT1-
MMP in primary breast carcinomas. J Pathol 2015; 189: 
161-168.

12)	 Li H, Huang N, Zhu W, Wu J, Yang X, et al. Modulation 
the crosstalk between tumor-associated macrophages 
and non-small cell lung cancer to inhibit tumor migra-
tion and invasion by ginsenoside Rh2. BMC Cancer 
2018; 18: 579.

13)	 Ni Y, Ye X, Wan C, Ni Q, Yang X, et al. Percutaneous 
microwave ablation (MWA) increased the serum levels 
of VEGF and MMP-9 in stage I non-small cell lung can-
cer (NSCLC). Int J Hyperthermia 2017; 33: 435-439.

14)	 Davar D, Zarour HM. Immunological Targets for Immu-
notherapy: Inhibitory T Cell Receptors. Methods Mol 
Biol 2020; 2055: 23-60.

15)	 Taunk NK, Rimner A, Culligan M, Friedberg JS, Brah-
mer J, et al. Immunotherapy and radiation therapy for 
operable early stage and locally advanced non-small cell 
lung cancer. Transl Lung Cancer Res 2017; 6: 178.

16)	 Shin SH, Park HY, Im Y, Jung HA, Sun JM, et al. Im-
proved treatment outcome of pembrolizumab in patients 
with nonsmall cell lung cancer and chronic obstructive 
pulmonary disease. Int J Cancer 2019; 145: 2433-2439.

–––––––––
Corresponding Author: 
Jianying Zhou

Email: stwqi8@163.com
(China)


