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Background: Primary lung cancer with severe central airway obstruction (CAO) is often life-threatening.
In this study, we investigated the clinical efficacy and safety of cisplatin plus recombinant human endostatin
(rh-endostatin) intratumoral injection in treatment of malignant central airway obstruction (MCAO) caused
by primary squamous cell lung cancer.

Methods: We retrospectively analyzed patients with MCAO caused by primary squamous cell lung cancer
treated with and without bronchoscopic intratumoral injection of cisplatin plus rh-endostatin between
January 2007 and June 2016.

Results: A total of 206 patients received cisplatin plus rh-endostatin intratumoral injection, and 113
without injection. Dyspnea grade, degree of stenosis, quality of life and lung function of all patients were
significantly improved at 1 week after treatment compared with baseline. Both groups achieved good
airway patency (97.1% vs. 93.8%, P=0.156). Followed up at 2 months, all parameters were improved in the
injection group compared with baseline, while no statistical differences were observed in the non-injection
group (P>0.05). The injection group achieved airway patency in 155 (75.2%) of 206 patients, which was
significantly superior to the non-injection group [20 (17.7%) of 113, P<0.001]. In addition, the restenosis
rate of the injection group was lower compared with the non-injection group (22.5% wvs. 81.1%, P<0.001,
respectively). No serious complications were observed in two groups.

Conclusions: Cisplatin plus rh-endostatin intratumoral injection is effective and safe for the therapy of
MCAO caused by primary squamous cell lung cancer.
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Introduction

Lung cancer is the leading cause of morbidity and
mortality among malignant tumors (1) with annually
increasing prevalence in China (2,3). Primary lung cancer

with severe central airway obstruction (CAO) is often life-
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threatening (4). Treatments with laser, electrocautery,
argon plasma coagulation and stent placement via
bronchoscopy are effective in reducing airway stenosis
caused by malignant central airway tumors (5,6), but
the stenosis will recur in a short time (7). Cisplatin
intratumoral injection is safe and effective in patients with

7 Thorac Dis 2021;13(2):1100-1105 | http://dx.doi.org/10.21037/jtd-20-1493


https://crossmark.crossref.org/dialog/?doi=10.21037/jtd-20-1493

Journal of Thoracic Disease, Vol 13, No 2 February 2021

isolated hilar and mediastinal recurrence of lung cancer (8).
However, whether cisplatin plus rh-endostatin combined
intratumoral injection could be treated in MCAO patients
remains unclear. We hypothesized that cisplatin plus rh-
endostatin intratumoral injection is effective in reducing
stenosis and improving dyspnea in MCAO. Thus, we
investigated the efficacy and safety of cisplatin plus rh-
endostatin intratumoral injection in treatment of MCAO
caused by primary squamous cell lung cancer.

Methods
Study population

We retrospectively reviewed the medical records of
all patients treated with and without cisplatin plus rh-
endostatin intratumoral injection in MCAQO caused by
primary squamous cell lung cancer at the Emergency
General Hospital (Beijing, China) between January 2007
and June 2016. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013) and
informed consent was taken from all the patients.

Intratumoral injection

Subjects were administered midazolam (1-2 mg) plus
sufentanil (5 mg) intravenously for general anesthesia (9).
The rigid (STORZ, Germany) and soft bronchoscope
(BF260, Olympus Inc., Osaka, Japan) were passed
transorally for the treatment. The lesions in the bronchial
wall were initially debulked through endobronchial (10).
Patients in non-injection group only received interventional
bronchoscopy to debulk the lesions and remove debris.
Patients in injection group were treated with 20-40 mg
of cisplatin (concentration of 5 mg/mL) and 15 mg of rh-
endostatin (Endostar, Shandong Simcere-Medgenn Bio-
Pharmaceutical Co., Ltd.) injected directly into the tumor
after debulking. Cisplatin and Endostar were administered
endoscopically to visible tumor tissue via a flexible
19-gauge Wang needle inserted directly into the tumor’s
root, including tumor and adjacent tissues. Each injection
covered 4-6 sites depending on the size of the tumor. After
injection, the bronchoscope was passed distally to the tumor
and excess drug was suctioned from the distal airways to
prevent the potential for alveolar toxicity secondary to
residual drug. To ensure alleviate airway obstruction and
increase a greater penetration to tumor, necrotic debris was
removed before dosing at visit 2 and thereafter.
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Measurements

The following data were retrospectively obtained from
patients’ medical records: demographic information, tumor
distribution, degree of stenosis, Karnofsky performance
scale (KPS) score (11), Eastern Cooperative Oncology
Group (ECOG) score (12), dyspnea grade (13) and lung
function test. The degree of airway obstruction (14)
was initially assessed based on visual estimation by the
bronchoscopists. The residual airway obstruction was
estimated by visual assessment at 1 week and 2 months
after the final dose by the same proceduralists. Expansion
more than 50% ordinary diameter of the bronchus with
malignant airway obstruction were accepted as procedure
successes, while expansion below 50% were defined as
failures (15). Restenosis was defined as tracheal diameter
less than 50% after treatment. The complications were
also evaluated.

Statistical analysis

Statistical analysis was conducted using SPSS 19.0 (SPSS
Inc., Ill, USA). Numeric data were expressed as mean =
standard deviation, and compared with #-test or Mann-
Whitney test. Associations between response rates were
conducted by the Pearson’s chi-squared test. P<0.05 was
deemed statistically significant.

Results
Patient characteristics

From January 2007 to June 2016, we treated 319 patients
who presented with symptomatic malignant airway
obstruction of the trachea and/or major bronchus,
histologically confirmed primary squamous cell lung cancer
(Figure 1). A total of 206 patients received cisplatin plus
Endostar intratumoral injection, and 113 without injection.
Lung function was not evaluated in 20 patients due to
severe symptoms. No significant differences were observed
between the two groups at baseline (7azble I).

Treatment effect

Dyspnea grade, degree of stenosis, KPS score, ECOG score
and lung function of all patients were significantly improved
at 1 week after treatment compared with baseline (Table 2,
P<0.05). Both groups achieved good airway patency (97.1%

7 Thorac Dis 2021;13(2):1100-1105 | http://dx.doi.org/10.21037/jtd-20-1493



1102 Zhou et al. Intratumoral injection on malignant central airway obstruction

Figure 1 Primary squamous cell carcinoma of the trachea (HE
staining, x400).

Table 1 Patient characteristics

vs. 93.8%, P=0.156). There was no statistical difference
in all the parameters between the two groups at 1 week
(P>0.05).

Followed up at 2 months, dyspnea grade, degree of
stenosis, quality of life and lung function were improved in
the injection group compared with baseline (P<0.05), while
no statistical differences were found in the non-injection
group (P>0.05). The injection group achieved airway
patency in 155 (75.2%) of 206 patients (Figure 2), which was
significantly superior to the non-injection group [20 (17.7%)
of 113, P<0.001]. In addition, the restenosis rate of the
injection group was lower compared with the non-injection
group (22.5% wvs. 81.1%, P<0.001, respectively).

Characteristics Injection (n=206) Non-injection (n=113) P value
Age (years) 61.6+£8.2 56.7+6.9 0.055
Gender (M/F) 188/18 99/14 0.299
BMI (kg/m?) 23.7+£3.3 24.1+4.6 0.214
Smoking status 0.891

Never smoker 64 33

Ex-smoker 133 74

Current smoker 9 6
Tumor distribution(n)

Trachea 84 50 -

Left main bronchus 105 61 -

Right main bronchus 63 30 -
Concurrent systemic Rx 0.490

Chemotherapy 125 73

Radiation 0 0

None 81 40
Dyspnea grade 3.4+1.2 3.5+£0.9 0.165
Degree of stenosis (%) 81.2+9.6 76.7+7.8 0.057
KPS 63.1+2.4 60.2+4.5 0.256
ECOG 2.6+0.8 2.3+0.6 0.059
FEV, (L) 0.91+0.21 0.88+0.34 0.635
FEV,/FVC (%) 50.17+7.15 53.16+4.70 0.301

Results are expressed as means + standard deviation. FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; KPS,
Karnofsky performance scale; ECOG, Eastern Cooperative Oncology Group; BMI, body mass index.
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Table 2 Efficacy at 1 week and 2 months
Injection (n=206) Non-injection (n=113)

Efficacy

1 week 2 months 1 week 2 months
Dyspnea grade 1.1£0.6 1.5+0.5 1.3x0.4 2.9+0.3
Degree of stenosis (%) 32.2+5.2 36.4+7.1 34.1£3.5 68.7+3.9
KPS 86.3+6.9 80.4+3.3 87.1+£3.4 65.5+2.8
ECOG 0.6+0.4 0.9+0.3 0.7+0.4 2.1+0.3
FEV,(L) 1.35+0.17 1.26+0.21 1.37+0.23 0.98+0.22
FEV,/FVC (%) 59.16+5.25 57.25+3.46 58.24+3.13 53.78+5.32

Results are expressed as means + standard deviation. FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; KPS,
Karnofsky performance scale; ECOG, Eastern Cooperative Oncology Group.

Figure 2 Intratumoral injection of primary squamous cell carcinoma of trachea. (A) Tumor visualization prior to treatment; (B) 2 months

after treatment.

Table 3 Complications

Complication

Injection (n=206) Non-injection (n=113) P value

Mild 41 (19.9)
hemorrhage

Nausea 36 (17.5)
Vomiting 11 (6.3)
Lung infection 2(1.0)

Cough 60 (29.1)
Fever 14 (6.8)

15 (13.3)

10 (8.8)
8(7.1)
1(0.9)

41 (36.3)
10 (8.8)

0.137

0.101
0.530
0.939
0.189
0.506

Data presented as n (%).
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Complications

There was no statistically significant difference between
groups in terms of complications (1zble 3). Patients had mild
hemorrhage during the endobronchial treatment and were
easily stopped by argon and/or cold saline. Gastrointestinal
reaction was observed occasionally post treatment, which
was improved after a single dose of metoclopramide
administered by intramuscular injection. Three patients
had lung Infection post treatment and were cured in
7 days. A few patients had transient cough or low fever post-
procedure, which were improved significantly in 3 days. No
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local adverse effects such as fistula formation or mediastinal
abscess were noted in the follow-up.

Discussion

Our results indicated that cisplatin plus rh-endostatin
intratumoral injection could improve the patency of airways
occluded by endobronchial malignant tumor. Cisplatin
was commonly used for the treatment of lung cancer as
a part of combination systemic chemotherapy (16), and
it also had been used intralesionally for head, neck, liver
cancers, esophageal cancers and gastric tumors (17-20). The
present work confirmed and extended previously reported
favorable experience with cisplatin intratumoral injection
on lung cancer (21,22). Although Endostar was proved to
be effective in treatment of lung cancer combined with
another chemotherapy (23,24), there were no reports of
MCAO treated with bronchoscopic intratumoral injection
of Endostar, let alone combined with cisplatin.

In this study, cisplatin plus Endostar showed a good
response in majority of patients. Therapeutic bronchoscopy
has been shown to palliate symptoms, improve spirometry,
functional capacity, quality of life and survival in patients
with MCAQO (25-27). Multiple techniques are often used
for the recanalization of airway, but the stenosis will recur
in 1 to 3 months (7). Our results showed that the rate of
restenosis was less in intratumoral injection group when
compared with debulking alone. Improvement in clinical
benefit parameters supported the therapeutic potential
of intratumoral injection and offered another choice for
MCAQO. Regarding safety, intratumoral injection was also
well tolerated. Treatment with intratumoral injection did
not increase adverse event.

The main limitation was the retrospective nature of
the study, which resulted in selection bias. Furthermore,
because of the short follow-up period, the long-term
treatment effect was not available. Prospective multicenter
randomized trials should be conducted to determine
whether intratumoral injection combined with debulking is
superior to debulking alone.

Conclusions

Our findings have highlighted significant therapeutic
potential of cisplatin plus rh-endostatin intratumoral
injection for MCAO caused by primary squamous cell lung
cancer.
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