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Abstract: Bronchoscopy has been widely used for the
therapy of lung cancer. This study aimed to evaluate the
therapeutic efficacy and adverse reactions of broncho-
scopic intratumoral injection of endostar and cisplatin in
patients with lung squamous cell carcinoma (LSCC). A
total of 40 LSCC patients who underwent conventional
chemoradiotherapy were included in this study, and 20
of them received a bronchoscopic injection of endostar
and cisplatin as an additive therapeutic modality (treat-
ment group). The clinical response rate, progression-free
survival (PFS), and adverse reactions of the patients were
compared and analyzed. The treatment group had better
short- and long-term therapeutic efficacy compared to the
control group, but no significant differences were observed
between the two therapeutic regimens in adverse reac-
tions. Elderly and advanced LSCC patients had worse ther-
apeutic efficacy and a high probability of adverse reactions
after the therapy. Collectively, our analysis data demon-
strated that the bronchoscopic intratumoral injection of
endostar and cisplatin had improved therapeutic efficacy,
and the cardiovascular adverse reactions were within the
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controllable range in the treatment of LSCC in clinical
practices.
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1 Introduction

Lung cancer, as a kind of frequent malignant tumor,
accounts for the largest number of cancer-related deaths
[1]. Non-small cell lung cancer (NSCLC) is the most
common type of lung cancer, and lung squamous cell
cancer (LSCC) accounts for about 30% of NSCLC [2]. Sur-
gical treatment is preferred for those lung cancer patients
who can still undergo surgery, but most of the patients
have already reached advanced stages when they are
diagnosed [3]. As a result, there are about 70% of patients
lose the chance to undergo surgical treatment [4]. There-
fore, systemic chemotherapy or transarterial chemotherapy
combined with radiotherapy has become the major method
for the treatment of lung cancer [5]. However, compared to
small cell lung cancer (SCLC), NSCLC is not sensitive to
chemotherapy, especially for LSCC [6]. Thus, specific and
effective therapeutic approaches are necessary for the treat-
ment of LSCC.

Bronchoscopes are suitable for observing pulmonary
lobes, segment and subsegment bronchial lesions, biopsy
sampling, bacteriology, and cytology examinations [7].
The bronchoscope is attached to a biopsy sampling struc-
ture, which helps detect early lesions and carry out internal
surgery, such as polyp removal [8]. It is considered a good
precision instrument for the research of bronchial and lung
diseases. With the development of bronchoscopy in recent
years, endoscopic interventional therapy plays an increas-
ingly important role in the treatment of pulmonary diseases,
especially lung cancer [9]. The intratumoral injection of
anti-cancer drugs with the guidance of a bronchoscope is
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characterized by a simple operation and a high success rate,
making it an efficient therapeutic method for cancer treat-
ment [10]. However, the efficacy and safety evaluations of
this method still need to be evaluated to provide more clin-
ical evidence for its application.

Cisplatin is widely used as an anti-tumor drug in
various malignant tumors, especially in NSCLC. It can
bind to DNA, leading to the destruction of DNA function
and inhibition of cell mitosis [11]. Recent studies have
reported the considerable therapeutic efficacy of endo-
bronchial intratumoral chemotherapy using cisplatin in
lung cancer [12]. Next to chemotherapy, anti-angiogenic
therapy also received increasing attention. The combina-
tions of chemotherapy and anti-angiogenic therapy have
presented to benefit patients with malignant tumors [13].
Angiogenesis plays a critical and promoting role in the
progression of malignancies [14]. Anti-angiogenic agents,
such as endostar (rh-endostatin), bevacizumab (anti-vascular
endothelial growth factor A), and ramucirumab (anti-vascular
endothelial growth factor R), have been applied for anti-
tumor therapies, especially for tumors with advanced clinical
stages [15]. It has been reported that the combination of
endostar and chemotherapy significantly improves the clin-
ical outcomes of cancer patients [16,17].

Our previous study found that the intratumoral injec-
tion of cisplatin and endostar with the guidance of a
bronchoscope is an effective and safe adjuvant method
to alleviate malignant central airway obstruction [18].
This study collected and analyzed the clinical data of
LSCC patients who underwent conventional chemora-
diotherapy combined with bronchoscopic intratumoral
injection of endostar and cisplatin. The short- and long-
term therapeutic efficacy and application safety were eval-
uated, and the clinical characteristics of patients that
might affect efficacy and safety were further assessed.
The analysis results of this study are expected to provide
clinical evidence and data for the use of bronchoscopy in
LSCC treatment.

2 Materials and methods

2.1 Study population

This study retrospectively analyzed 40 patients with LSCC
who were admitted to Hiser Medical Center of Qingdao
from December 2016 to June 2017. Twenty-eight males
and 12 females were included, and the average age of
the patients was 70.8 + 1.8 years. According to tumor,
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node, metastasis (TNM) staging criteria, there were four
cases of stage IIIB and 36 cases of stage IV. The inclusion
criteria were as follows: (1) age of 18—80 years; (2) patho-
logically and/or cytologically confirmed as LSCC; (3) unre-
sectable LSCC with central intraluminal growth; (4) expected
survival time was more than 3 months; and (5) patients can
understand the content of the study and had signed the
informed consent. Following were exclusion criteria: (1)
age >80 years or <18 years; (2) tracheal or carinal tumor
obstructing more than 3/4 of the lumen; (3) external pressure
airway stenosis; (4) severe arrhythmia, acute myocardial
ischemia, and uncontrolled hypertensive crisis; (5) coagu-
lation dysfunction; (6) severe organ dysfunction; (7) allergy
to anesthetics; (8) pregnant and lactating women; and (9)
intolerance to bronchoscopy and severe reaction to che-
motherapy. All patients were considered unsuitable for sur-
gical resection after multidisciplinary consultation and
grouped into control group (n = 20) and treatment group
(n =20) based on the therapy received. Patients in the con-
trol group received conventional chemoradiotherapy, and
patients in the treatment group received conventional che-
moradiotherapy combined with bronchoscopic intratu-
moral injection of endostar and cisplatin. Each patient
signed informed an consent form, and the study protocols
were approved by the Ethics Committee of the Hiser Medical
Center of Qingdao (#0015873).

2.2 Treatment regimens

For the control group, patients received conventional
chemoradiotherapy, specifically systemic intravenous
docetaxel combined with cisplatin or gemcitabine com-
bined with cisplatin chemotherapy combined with radio-
therapy. Each therapy cycle contained 21 days, and two
consecutive cycles of chemotherapy were performed. Before
the first cycle and after the second cycle, electronic broncho-
scopy was used for tumor removal and biopsy.

For the treatment group, in addition to the conven-
tional chemoradiotherapy, an electronic bronchoscope
(Olympus BR-1T260) was used for the therapy. According
to the routine operation of bronchoscopy, 2% lidocaine
spray was used to achieve painless sedation before the
operation, and a continuous intravenous infusion of
propofol remifentanil was used during the operation.
Cisplatin (20 mg) was dissolved in normal saline to
4 mL, and 15 mg endostar was also dissolved to 4 mL using
normal saline. Under conventional chemoradiotherapy,
endostar and cisplatin were locally injected with broncho-
scopy on the third day (D3) and tenth day (D10) of each
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chemotherapy cycle. Routine bronchoscopy was performed,
and bronchoscopic ablation was performed. After that,
endostar and cisplatin were injected into the center and
periphery of the residual tumors with four to six injec-
tion points. The penetration depth was 3-4 mm, and
cisplatin and endostar with a volume of 0.5 mL were
injected alternately each time. Two consecutive cycles
of chemotherapy were applied.

The above two groups of treatment regimens were
evaluated after two cycles of chemotherapy. At any time
during the study, if there was objective evidence of tumor
progression or serious adverse events, the treatment would
be terminated.

2.3 Evaluation of therapeutic efficacy

After two cycles of therapy, therapeutic efficacy was eval-
uated and compared. The short-term therapeutic efficacy
was defined as follows: complete remission (CR), the
complete elimination of tumors in the airway, and lasted
for 1 month; significant remission (SR), where the minimal
diameter of tracheobronchial stenosis increased by more
than 30% after the treatment, lasting for 1 month; minor
remission (MR), where the minimal diameter of tracheo-
bronchial stenosis increased by less than 30% after the
treatment, lasting for 1 month; and no response (NR),
where the minimal diameter of tracheobronchial stenosis
decreased by more than 30%. The clinical remission rate
(CRR) was calculated as (CR + SR)/total cases x 100%, and
the clinical beneficial rate (CBR) was calculated as (CR +
SR + MR)/total cases x 100%.

For long-term therapeutic efficacy, the progression-
free survival (PFS) of each patient was evaluated. All the
patients were followed up to record the progression of the
disease, and PFS was defined as the time between initial
chemotherapy and disease progression or death.

2.4 Adverse reaction data collection

Adverse reaction evaluation was performed in accordance
with the Common Terminology Criteria for Adverse Events
(CTCAE) by the National Cancer Institute of the USA [19].
Myelosuppression, liver dysfunction, and gastrointestinal
reactions presented after the treatment were analyzed. To
evaluate myelosuppression, cases of leucopenia, neutro-
penia, haemoglobinia, and thrombocytopenia were recorded.
The concentrations of glutamic-pyruvic transaminase (ALT)
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and aspartate transaminase (AST) were measured to eval-
uate liver function. Gastrointestinal reactions mainly included
nausea and emesis. In addition, the cardiovascular adverse
reactions were evaluated using an electrocardiogram. Electro-
cardiographic abnormalities included changes in the ST
segment and T wave (ST-T changes). Blood pressure fluc-
tuation was defined as that which increased or decreased
by >20 mmHg compared with that before treatment
(excluding fluctuation within the normal range).

2.5 Statistical analysis

SPSS statistical software 26.0 was used to perform statis-
tical analyses in this study. The data were expressed as
frequency and/or percentage and analyzed using the Chi-
square test or F test. The PFS of patients was analyzed
using the Kaplan—Meier method, and the distributions
between the curves were compared using the log-rank
test. A difference with P < 0.05 indicated statistically
significant.

3 Results

3.1 Baseline characteristics of the LSCC
patients

The baseline features of the patients were listed in Table 1.

Patients in the treatment group were 70.6 + 1.2 years old
and contained 15 males and five females. The control

Table 1: Baseline characteristics of the study population

Characteristics Total no. Control Treatment P value
group group
(n = 20) (n = 20)
Age (years) 0.752
<70 19 10 9
>70 21 10 11
Gender 0.490
Female 12 7 5
Male 28 13 15
Smoking 0.723
Never 11 6 5
Ever 29 14 15
TNM stage 1.000
111B 4 2 2
[\ 36 18 18
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group was age- and gender-matched with the treatment
group (both P > 0.05), which contained 13 males and seven
females and aged 70.9 + 2.2 years. There were 15 former
smokers in the treatment group and 14 in the control
group. Both groups had two cases with IIIB-stage tumors
and 18 cases with IV-stage tumors.

3.2 Short- and long-term therapeutic
efficacy between the two groups

After the two cycles of therapy, short-term therapeutic
efficacy was evaluated. There were six SR cases, 10 MR
cases, and four NR cases in the control group, and the
CRR and CBR were 30 and 80%, respectively. No CR
patients were observed in this group. For the treatment
group, all the patients had varying degrees of remission,
and there were four CR cases, 14 SR cases, and two MR
cases with CRR and CBR of 90 and 100%, respectively.
Compared to the control group, the patients in the treat-
ment group showed significantly better efficacy (P <
0.001, Table 2).

This study followed up on the disease progression of
patients to evaluate long-term efficacy in the two groups.
The follow-up time was 5.6 + 2.8 months (range: 2-14
months) for the control group and 8.7 + 3.2 (range:
4-18 months) for the treatment group. The median PFS
of the control group was 4.8 months, the median PFS of
the treatment group was 8.0 months, and the PFS of the
treatment group was markedly better than that of the
control group (log-rank P = 0.005, Figure 1).

3.3 Adverse reactions after the treatment of
the two groups

Patients in the control group developed 12 leucopenia, 11
neutropenia, nine haemoglobinia, three thrombocyto-
penia, four ALT increase, three AST increase, six nausea,
and five emesis cases. No cardiovascular adverse reaction
was observed in this group. In the treatment group, there
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Figure 1: PFS of LSCC patients underwent different therapeutic
methods. log-rank P = 0.005.

were 13 leucopenia, 10 neutropenia, nine haemoglobinia,
one thrombocytopenia, three ALT increase, three AST
increase, four nausea and four emesis cases, and one
case with ST-T change and two cases with blood pressure
fluctuation. According to the CTCAE, the adverse reac-
tions (in addition to the cardiovascular adverse reactions)
are graded into I-II and III-IV grades (Table 3), and no
significant differences were observed in these reactions
between the two groups (all P > 0.05).

3.4 Relationship between therapeutic
efficacy and clinical characteristics in
the treatment group

To find the factors that might affect the therapeutic effi-
cacy of the treatment group, the clinical responses of
patients were compared between patients with different
clinical features. As shown in Table 4, patients aged <70
years had more cases with CR and SR conditions com-
pared with those aged >70 years (P = 0.030). All of the

Table 2: Comparison of short-term therapeutic efficacy between the two groups

Groups Total no. CR SR MR NR CCR(%) CBR(%) P value
Control group 20 0 6 10 4 30 80 0.001
Treatment group 20 4 14 2 0 90 100

CCR, (CR + SR)/total cases x 100%; CBR, (CR + SR + MR)/total cases x 100%.
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Table 3: Comparison of adverse reactions between the two groups
after therapy

Parameters Control Treatment P value
group (n group (n = 20)
=20)

Leucopenia 12 13 0.801
-1l 6 8
-1V 6 5

Neutropenia 1 10 0.907
-1l 7 7
1=V 4 3

Haemoglobinia 9 9 0.819
-1l 7 8
-1V 2 1

Thrombocytopenia 3 1 0.292
-1l 3 1
=1V 0 0

Increased ALT 4 3 0.677
-1l 4 3
-1V 0 0

Increased AST 3 3 1.000
-1l 3 3
=1V 0 0

Nausea 6 4 0.465
-1l 6 4
-1V 0 0

Emesis 5 4 0.705
-1l 5 4
=1V 0 0

ST-T changes 0 1 0.311

Blood pressure 0 2 0.147

fluctuation

Table 4: Association of short-term efficacy with clinical data in the
treatment group

Variables CR SR MR P value

Age (years) 0.030*
<70 4 5 0
>70 0 9 2

Gender 0.683
Female 1 4 0
Male 3 10 2

Smoking 0.683
Never 1 3 1
Ever 3 11 1

TNM stage 0.012*
1B 2 0 0
[\ 2 14 2

*P < 0.05.

two IIIB-stage patients showed CR and were significantly
different in clinical responses from the patients with IV
tumors (P = 0.012).
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In addition, the PFS curves were further plotted in
patients with different clinical data, the PFS in the popu-
lation >70 years old was poorer than that in the patients
who were <70 years old (log-rank P = 0.009, Figure 2a).
No differences were found in the PFS between patients
with different genders or smoking history (log-rank P >
0.05, Figure 2b and c). Patients at IIIB stage had a better
PFS compared to those at the IV stage (log-rank P = 0.021,
Figure 2d).

3.5 Reverse reactions in patients with
different clinical features in the
treatment group

The patients in the treatment group were divided into
multiple subgroups based on their clinical features, and
the adverse reactions were compared between the sub-
groups. The comparison results were listed in Table 5,
which showed that patients who were >70 years old
had significantly more leucopenia and neutropenia cases
(both P < 0.05), and that more leucopenia cases were
observed in IV-stage patients compared to IIIB-stage
patients (P < 0.05). However, no relationship between
other clinical features, including smoking history and
gender, with the adverse reactions was found in this ana-
lysis (all P > 0.05).

4 Discussion

In malignant tumors, intratumoral injection of chemothera-
peutic drugs combined with cryotherapy and hyperthermia
is a good cooperative therapeutic strategy for disease treat-
ment [20]. A study by Weill et al. reported the data from 12
lung cancer patients (six LSCC cases and six lung adenocar-
cinoma cases) who underwent intratumoral injection of
recombinant human p53 adenovirus under bronchoscopy,
which found that the airway obstruction of 50% patients
was relieved, and three cases in the 12 patients were partially
relieved [21]. Local injection through the bronchoscope can
obviously increase drug concentration in tumors and is char-
acterized by a small drug dosage and obviously reduced
adverse reactions [22]. Due to the high local drug concentra-
tion in tumors and long drug action time, tumors shrink
rapidly, and thereby the airway obstruction and ventilation
were significantly relieved, improving the quality of life and
prolonging survival in lung cancer patients. Currently, the
commonly used drugs for intracavitary injection include
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Figure 2: Association of clinical data with the PFS of LSCC patients in the treatment group. (a) PFS of patients with different ages (log-rank
P =0.009). (b) PFS of patients with different gender (log-rank P = 0.685). (c) PFS of patients with different smoking history (log-rank
P = 0.665). (d). PFS of patients with different TNM stages (log-rank P = 0.021).

chemotherapy drugs (cisplatin, mitomycin, and epirubicin),
absolute ethanol, interleukin-2 (IL-2), and gene-based
drugs (recombinant human p53 adenovirus injection),
but the drugs above are still in the exploratory stage [23].
This study aimed to investigate the combined injection of
endostar and cisplatin with the hope to provide novel ideas
for the therapy of LSCC.

Cisplatin is a kind of non-specific cytotoxic drug and
plays a pivotal role in the treatment of lung cancer [24].
As we all know, cisplatin is a dose-dependent drug,
meaning that the higher the concentration, the greater

the killing effect on tumor cells. However, high doses of
cisplatin cause serious adverse reactions, leading to its
limited clinical application [25]. Previous reports have
confirmed that after the body cavity injection of cisplatin,
the peak concentration and concentration-time curve area
in the cavity were 20 times and 12 times that in the plasma,
respectively, which improved the effect of chemotherapy
[26]. At the same time, about 60% of the intracavitary
drugs can be absorbed into the systemic circulation and
re-enter the tumor tissue to kill tumor cells [27]. Thus,
there are many basic and clinical trials that have used
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Table 5: Association of reverse reactions with clinical data in the treatment group

Parameters Age (years) Gender Smoking TNM stage
<70 >70 Female Male Never Ever 1B v
Leucopenia 3 10 3 10 4 9 0 13
P value 0.007* 0.787 0.417 0.042*
Neutropenia 2 8 2 8 3 7 1 9
P value 0.025* 0.606 0.606 1.000
Haemoglobinia 4 5 2 7 2 7 0 9
P value 0.964 0.795 0.795 0.178
Thrombocytopenia 0 1 0 1 0 1 0 1
P value 0.353 0.554 0.554 0.732
Increased ALT 1 2 1 2 0 3 0 3
P value 0.660 0.718 0.278 0.531
Increased AST 0 3 1 2 1 2 1 2
P value 0.089 0.718 0.718 0.144
Nausea 1 3 1 3 1 3 0 4
P value 0.369 1.000 1.000 0.456
Emesis 1 3 2 2 1 3 1 3
P value 0.369 0.197 1.000 0.264
ST-T changes 0 1 0 1 0 1 0 1
P value 0.353 0.554 0.554 0.732
Blood pressure fluctuation 0 2 1 1 0 2 0 2
P value 0.178 0.389 0.389 0.619
*P < 0.05.

an intracavitary infusion of cisplatin to treat malignant
pleural effusion and pericardial effusion, and good results
have been achieved [28,29]. Therefore, local tumor injec-
tion of cisplatin should also be able to achieve the purpose
of efficient killing of tumor cells and effectively reduce the
toxic and side effects of systemic medication. This corol-
lary has been confirmed in several studies, which provided
evidence for intratumoral injection of cisplatin [30,31].
Endostar with its full name of recombinant human
endostatin injection is the first endostatin-based new
drug for lung cancer. It has a significant biological func-
tion, including tumor neovascularization inhibition and
promotion of cancer cell apoptosis. As our innovation,
this study added endostar to the local injection of cis-
platin. There is no indication of local use of endostar in
the instructions till now, and the relevant study to observe
the dosage of local use of endostar was also rare. In order
to provide more ideas for the treatment of LSCC, we chose
the intratumoral injection method of cisplatin combined
with endostar. Through our observation, we found that the
intratumoral injection of cisplatin and endostar under
bronchoscope, especially combined with the freezing and
hyperthermia technology, significantly eliminated the
tumor in time, controlled the tumor growth, maintained
the patency of the tracheal and bronchial lumens, pro-
longed the time of tracheal restenosis, and had no obvious

complications, which is a rapid, effective, and safe interven-
tional treatment method under bronchoscope. Compared to
the LSCC patients who underwent conventional chemora-
diotherapy, intratumoral injection of endostar and cisplatin
had better short- and long-term therapeutic efficacy, which
was evidenced by the markedly increased CRR and CBR, and
improved PFS in the treatment group.

Endostar has a significant anti-tumor angiogenesis
effect and can significantly reduce the expression of vas-
cular endothelial growth factor (VEGF), which has a
greater effect on inhibiting tumor infiltration and meta-
stasis [32]. VEGF is a multifunctional cytokine that inter-
acts directly with vascular endothelial cells, exerting a
strong vasoactive effect, increasing the permeability of
microvessels, and promoting the infiltration and meta-
stasis of tumor cells [15]. Previous studies showed that
endostar can directly inhibit the proliferation, migration,
and differentiation, promote the apoptosis of vascular
endothelial cells, and antagonize the role of VEGF in
promoting angiogenesis and increasing vascular perme-
ability [33]. It has the advantages of a broad anti-tumor
spectrum, low toxicity, and no drug resistance and plays
a synergistic role when combined with cisplatin [34].

Our previous study has reported the improved ther-
apeutic efficacy of bronchoscopic intratumoral injection
of endostar and cisplatin in the treatment of malignant
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central airway obstruction [18]. In the present study, we
further assessed the adverse reactions to evaluate the
safety of this therapeutic method. In the treatment group
of this study, myelosuppression was the major adverse
reaction, such as leucopenia, neutropenia, and haemo-
globinia. In addition, one ST-T change case and two
blood pressure fluctuation patients were observed after
the treatment. Considering the causes of the adverse reac-
tions, the myelosuppression, liver dysfunction, and gas-
trointestinal reactions might be caused by conventional
chemotherapy, which is consistent with previous reports
[35]. The cardiovascular adverse reactions only showed
up in the treatment group, which were considered to be
related to the use of endostar, but most of them disappeared
within 1-2 weeks after the therapy without any hindrance to
the subsequent therapy. Compared with the control group,
in which patients only received conventional chemoradio-
therapy, the treatment group had no significant differences
in adverse reactions, indicating the acceptable safety of
bronchoscopic intratumoral injection of endostar and cis-
platin for the treatment of LSCC.

To discover the factors that might affect the thera-
peutic efficacy and adverse reactions of the intratumoral
injection method, the patients in the treatment group
were further divided into multiple subgroups based on
their clinical characteristics. The age and TNM stage were
found to be significantly associated with efficacy and the
onset of adverse reactions. Compared with younger or
early-stage tumor patients, older patients or advanced
tumor patients had worse therapeutic efficacy and a higher
probability of adverse reactions after endostar and cis-
platin injection. These findings are in accordance with
the conclusions from previous studies, which reported
that age and TNM stage are two important factors related
to clinical outcomes in cancer patients [36]. Thus, the
monitoring and prevention of adverse reactions should
be strengthened in the elderly and advanced LSCC patients
after the treatment.

Some limitations were included in this study, and the
first and most important was the small sample size. The
data from only 20 patients who received a bronchoscopic
intratumoral injection of endostar and cisplatin were col-
lected and analyzed. More evidence is necessary for larger
cohorts. Second, this study failed to analyze the data from
patients who received therapy with different administra-
tion methods. Adverse reactions might be reduced by dif-
ferent administration methods. Therefore, further studies
are warranted using larger study populations and a variety
of dosing methods.

To sum up, this study provides clinical evidence for
the application of bronchoscopic intratumoral injection

DE GRUYTER

of endostar and cisplatin as an adjuvant therapeutic
strategy for the treatment of LSCC. The analysis of the
data from 20 LSCC patients indicated that endostar and
cisplatin intratumoral injection had better short- and
long-term therapeutic efficacy and had no significant
additional adverse reactions compared to conventional
chemoradiotherapy. Endoscopic injection of endostar may
have some cardiovascular adverse reactions, but most of
them are transient and reversible and have no obvious effect
on the subsequent treatment. In addition, in the clinical
practices of endoscopic injection of endostar and cisplatin,
it is necessary to consider the age and clinical stage of
patients, and dynamic monitoring of the electrocardiogram
and clinical symptoms are also needed. However, the small
sample size may limit the accuracy of the analysis results. A
larger study population may provide some interesting infor-
mation and indications.

Funding information: This study was funded by the
Qingdao 2020 Annual Medical Research Guidance Plan
(2020-WJZDO041).

Author contributions: Y], SL and W] carried out the
research design and conception; YJ, SL, XY and BY col-
lected clinical data from all participants; Y], SL, XJ and HW
analyzed and interpreted the data regarding; XY, BY, X],
HW and W] performed the treatment regimens; YJ, SL and
W] wrote the manuscript; Y] and SL revised the manu-
script. All authors read and approved the final manuscript.

Conflict of interest: The authors declare that they have no
competing interest.

Data availability statement: The data of this study are
available from the corresponding author upon reason-
able request.

References

[1] Torre LA, Bray F, Siegel RL, Ferlay ], Lortet-Tieulent J, Jemal A.
Global cancer statistics, 2012. CA Cancer ] Clin.
2015;65(2):87-108.

[2] JonnaS, Subramaniam DS. Molecular diagnostics and targeted
therapies in non-small cell lung cancer (NSCLC): An update.
Discov Med. 2019;27(148):167-70.

[3] Arbour KC, Riely GJ. Systemic therapy for locally advanced and
metastatic non-small cell lung cancer: A review. JAMA.
2019;322(8):764-74.

[4] Duma N, Santana-Davila R, Molina JR. Non-small cell lung
cancer: Epidemiology, screening, diagnosis, and treatment.
Mayo Clin Proc. 2019;94(8):1623-40.



DE GRUYTER

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

Herbst RS, Morgensztern D, Boshoff C. The biology and man-
agement of non-small cell lung cancer. Nature.
2018;553(7689):446-54.

Kita K, Fukuda K, Takahashi H, Tanimoto A, Nishiyama A,
Arai S, et al. Patient-derived xenograft models of non-small
cell lung cancer for evaluating targeted drug sensitivity and
resistance. Cancer Sci. 2019;110(10):3215-24.

Folch EE, Labarca G, Ospina-Delgado D, Kheir F, Majid A,
Khandhar SJ, et al. Sensitivity and safety of electromagnetic
navigation bronchoscopy for lung cancer diagnosis: Systematic
review and meta-analysis. Chest. 2020;158(4):1753-69.

Hill RC, Ginn PE, Thompson MS, Seguin MA, Miller D, Taylor DP.
Endobronchial polyp derived from a myxosarcoma in the lung
of a dog. ] Am Anim Hosp Assoc. 2008;44(6):327-34.

Bauer TL, Berkheim DB. Bronchoscopy: Diagnostic and thera-
peutic for non-small cell lung cancer. Surg Oncol Clin N Am.
2016;25(3):481-91.

Kaneko Y, Mouri T, Seto Y, Nishioka N, Yoshimura A,
Yamamoto C, et al. The quality of life of patients with sus-
pected lung cancer before and after bronchoscopy and the
effect of mirtazapine on the depressive status. Intern Med.
2020;59(13):1605-10.

Fournel L, Wu Z, Stadler N, Damotte D, Lococo F, Boulle G, et al.
Cisplatin increases PD-L1 expression and optimizes immune
check-point blockade in non-small cell lung cancer. Cancer
Lett. 2019;464:5-14.

Mori V, Roy GS, Bates JHT, Kinsey CM. Cisplatin pharmacody-
namics following endobronchial ultrasound-guided trans-
bronchial needle injection into lung tumors. Sci Rep.
2019;9(1):6819.

Li K, Shi M, Qin S. Current status and study progress of
recombinant human endostatin in cancer treatment. Oncol
Ther. 2018;6(1):21-43.

Shukla NA, Yan MN, Hanna N. The story of angiogenesis inhi-
bitors in non-small-cell lung cancer: The past, present, and
future. Clin Lung Cancer. 2020;21(4):308-13.

Frezzetti D, Gallo M, Maiello MR, D’Alessio A, Esposito C,
Chicchinelli N, et al. VEGF as a potential target in lung cancer.
Expert Opin Ther Targets. 2017;21(10):959-66.

Guan L. Endostar rebuilding vascular homeostasis and
enhancing chemotherapy efficacy in cervical cancer treatment.
Onco Targets Ther. 2020;13:12811-27.

Guo F, Chen C, Liang Y, Ma S, Zou W. Efficacy of the combi-
nation of endostar with chemotherapy on stage IVb and
recurrent metastatic cervical cancer. Zhong Nan Da Xue Bao Yi
Xue Ban. 2020;45(12):1412-8.

Jiang W, Yang X, Wang X, Li Y, Yang X, Wang N, et al.
Bronchoscopic intratumoral injections of cisplatin and endo-
star as concomitants of standard chemotherapy to treat
malignant central airway obstruction. Postgrad Med .
2020;98(1156):104-12.

Therasse P, Arbuck SG, Eisenhauer EA, Wanders ], Kaplan RS,
Rubinstein L, et al. New guidelines to evaluate the response to
treatment in solid tumors. European Organization for Research
and Treatment of Cancer, National Cancer Institute of the
United States, National Cancer Institute of Canada. ] Natl
Cancer Inst. 2000;92(3):205-16.

Celikoglu F, Celikoglu SI, Goldberg EP. Bronchoscopic intra-
tumoral chemotherapy of lung cancer. Lung Cancer.
2008;61(1):1-12.

(21]

(22]

(23]

(24]

[25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

Bronchoscopic intratumoral injection for LSCC == 9

Weill D, Mack M, Roth J, Swisher S, Proksch S, Merritt J, et al.
Adenoviral-mediated p53 gene transfer to non-small cell lung
cancer through endobronchial injection. Chest.
2000;118(4):966-70.

DeMaio A, Sterman D. Bronchoscopic intratumoural therapies
for non-small cell lung cancer. Eur Respir Rev.
2020;29(156):200028.

Yang L, Wang B, Qiao W, Liu P. A novel combination chemo-
therapy integrating with intratumoral chemotherapy. Med
Hypotheses. 2009;73(3):334-5.

Teng JP, Yang ZY, Zhu YM, Ni D, Zhu ZJ, Li XQ. Gemcitabine and
cisplatin for treatment of lung cancer in vitro and vivo. Eur Rev
Med Pharmacol Sci. 2018;22(12):3819-25.

Bright HR, Chandy SJ, Chacko RT, Backianathan S. Intercycle
unplanned hospital admissions due to cisplatin-based chemo-
therapy regimen-induced adverse reactions: A retrospective
analysis. Curr Drug Saf. 2019;14(3):182-91.

Ghosh S. Cisplatin: The first metal based anticancer drug.
Bioorg Chem. 2019;88:102925.

Gao L, Cai S, Cai A, Zhao Y, Xu T, Ma VY, et al. The improved
antitumor efficacy of continuous intratumoral chemotherapy
with cisplatin-loaded implants for the treatment of sarcoma
180 tumor-bearing mice. Drug Deliv. 2019;26(1):208-15.
Zhou Z, Li H, Hu D, Xie L. Clinical efficacy of bevacizumab
combined with cisplatin in the treatment of malignant pleural
effusion and ascites caused by lung cancer: a randomized
trial. Ann Palliat Med. 2021;10(10):10575-83.

Luo P, Cao P, Yao Z. Efficacy of radiofrequency hyperthermia
combined with chemotherapy in treatment of malignant peri-
cardial effusion caused by lung cancer. Zhongguo Fei Ai Za Zhi.
2011;14(7):593-7.

Tabatabaei P, Asklund T, Bergstrom P, Bjorn E, Johansson M,
Bergenheim AT. Intratumoral retrograde microdialysis treat-
ment of high-grade glioma with cisplatin. Acta Neurochir
(Wien). 2020;162(12):3043-53.

Lee SY, Kang TH, Knoff J, Huang Z, Soong RS, Alvarez RD, et al.
Intratumoral injection of therapeutic HPV vaccinia vaccine
following cisplatin enhances HPV-specific antitumor effects.
Cancer Immunol Immunother. 2013;62(7):1175-85.

Wu J, Zhao X, Sun Q, Jiang Y, Zhang W, Luo J, et al. Synergic
effect of PD-1 blockade and endostar on the PI3K/AKT/
mTOR-mediated autophagy and angiogenesis in Lewis

lung carcinoma mouse model. Biomed Pharmacother.
2020;125:109746.

Feng G, Lei Z, Wang D, Xu N, Wei Q, Li D, et al. The evaluation of
anti-angiogenic effects of Endostar on rabbit VX2 portal vein
tumor thrombus using perfusion MSCT. Cancer Imaging.
2014;14:17.

Peng L, Wang Y, Fei S, Wei C, Tong F, Wu G, et al. The effect of
combining Endostar with radiotherapy on blood vessels,
tumor-associated macrophages, and T cells in brain meta-
stases of Lewis lung cancer. Transl Lung Cancer Res.
2020;9(3):745-60.

Wang Y, Zhang R, Shen Y, Su L, Dong B, Hao Q. Prediction of
chemotherapy adverse reactions and mortality in older
patients with primary lung cancer through frailty index
based on routine laboratory data. Clin Interv Aging.
2019;14:1187-97.

Woodard GA, Jones KD, Jablons DM. Lung cancer staging and
prognosis. Cancer Treat Res. 2016;170:47-75.



	1 Introduction
	2 Materials and methods
	2.1 Study population
	2.2 Treatment regimens
	2.3 Evaluation of therapeutic efficacy
	2.4 Adverse reaction data collection
	2.5 Statistical analysis

	3 Results
	3.1 Baseline characteristics of the LSCC patients
	3.2 Short- and long-term therapeutic efficacy between the two groups
	3.3 Adverse reactions after the treatment of the two groups
	3.4 Relationship between therapeutic efficacy and clinical characteristics in the treatment group
	3.5 Reverse reactions in patients with different clinical features in the treatment group

	4 Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


