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Background: Endostatin and bevacizumab have been approved for the first-line treatment of advanced 
non-small-cell lung cancer (NSCLC) patients in China; however, the clinical outcomes for each drug 
combined with platinum-based doublet chemotherapy (PT-DC) have not yet been directly compared. This 
study sought to assess the clinical outcomes of the 2 drugs combined with PT-DC in the first-line treatment 
of patients with advanced lung adenocarcinoma.
Methods: This retrospective cohort study examined the clinical data of patients with metastatic or 
recurrent lung adenocarcinoma (LUAD) treated with endostatin or bevacizumab combined with PT-DC 
as the first-line treatment from October 2010 to November 2019. Propensity score matching (PSM) was 
performed using a 1:1 ratio nearest neighbor algorithm. The effectiveness and safety outcomes for the  
2 groups were evaluated.
Results: A total of 202 patients were enrolled in the study. Of these, the endostatin group comprised 124 patients 
and the bevacizumab group comprised 78 patients; 67 pairs of patients were identified after PSM. The 
progression-free survival (PFS) and overall survival (OS) of patients treated with PT-DC + endostatin and 
PT-DC + bevacizumab were compared [(PFS: before PSM 4.8 vs. 6.5 months, P=0.741; after PSM 6.5 vs. 
6.1 months, P=0.402), (OS: before PSM 21.1 vs. 39.3 months, P=0.912; after PSM 23.6 vs. 39.3 months, 
P=0.579)]. The objective response rates (ORRs) and disease control rates (DCRs) of the 2 groups were 
comparable (37.7% vs. 50.7%, P=0.094; 89.6% vs. 92.5%, P=0.545). Adverse events (AEs) ≥ grade 3 were not 
observed in the PT-DC + endostatin group. Three (3.8%) cases of AEs ≥ grade 3 were observed the PT-DC 
+ bevacizumab group, comprising hypertension (n=1), proteinuria (n=1), hemoptysis (n=1).
Conclusions: This retrospective analysis showed that in first-line treatments, PT-DC + endostatin 
and PT-DC + bevacizumab appear to produce similar anti-tumor activities in patients with metastatic or 
recurrent lung adenocarcinoma. PT-DC + bevacizumab tended to result in worse adverse reactions than PT-
DC + endostatin.
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Introduction

Lung cancer is the leading cause of cancer-related 
deaths worldwide (1-3). It has an incidence of 31.5 per 
100,000 men and 14.6 per 100,000 women (3). In 2018, 
approximately 774,000 new cases of lung cancer were 
reported, and approximately 690,000 people died of lung 
cancer in China (3). Non-small-cell lung cancer (NSCLC) 
accounts for about 80% of all lung cancers; 75% of NSCLC 
patients are in an advanced stage at diagnosis (4).

Platinum-based doublet chemotherapy (PT-DC)  is the 
standard regimen used to treat advanced NSCLC, but the 
corresponding 5-year survival rate is still very low (<5%) (5).  
In recent decades, more and more evidence has shown 
that neovascularization plays a key role in the growth, 
proliferation, and metastasis of a variety of solid tumors 
(6-10). Anti-angiogenic drugs can simultaneously act on 
tumor microenvironments to degenerate the existing tumor 
vasculature and inhibit the formation of new blood vessels 
(9,11). Clinical data has shown that a combination of anti-
angiogenic drugs and other systemic therapeutic drugs 
(including chemotherapy) can improve the anti-tumor 
effect, delay drug resistance, and any adverse reactions can 
be managed (12). Anti-angiogenic drugs are indispensable 
in the treatment of cancers.

Bevacizumab is a humanized monoclonal antibody 
with high affinity to VEGF. The VEGF family includes 
VEGF-A, VEGF-B, VEGF-C, VEGF-D and placental 
growth factor (13). The specific antiangiogenic mechanism 
of endostatin has not been fully elucidated at present. The 
main mechanism of the antitumor effect is that endostatin 
acts on the VEGF receptor KDR/Flk-1 and inhibits the 
signal transduction of VEGF (14). In addition, endostatin 
seems to play a multitarget antiangiogenic role by regulating 
expression of vascular endothelial growth factor and activity 
of proteolytic enzymes, indirectly leading to the quiescence 
or reduction of tumors. 

E n d o s t a t i o n  i s  a n  a n t i - a n g i o g e n i c  i n h i b i t o r 
independently developed by China, and it is approved by 
China’s State Food and Drug Administration (CFDA) for 
NSCLC. Bevacizumab is approved by FDA and CFDA 
for NSCLC, colorectal cancer, renal cancer and so on. 
At present, 2 anti-angiogenic drugs (bevacizumab and 
endostatin) have been approved for the first-line treatment 
of advanced NSCLC patients by CFDA. However, to date, 
no comparisons appear to have been made of the 2 anti-
vascular drugs combined with PT-DC in the first-line 
treatment of advanced lung adenocarcinoma.

Previous studies have evaluated extended use of 

endostat in combined with PT-DC and evaluated 
bevacizumab combined with PT-DC with or without 
bevacizumab maintenance (15,16). The results both 
suggested that extended use of anti-angiogenic therapy 
after anti-angiogenic drug combined with PT-DC 
improved the effectiveness (PFS and/or OS). But the 
clinical outcomes of endostatin combined with PT-DC and 
bevacizumab combined with PT-DC have not yet been 
directly compared. in particular, the comparison of the 
effectiveness of extended use of two anti-angiogenic drugs 
after they combined with PT-DC. This study sought to 
assess the clinical outcomes of the 2 drugs combined with 
PT-DC (especially the clinical outcomes of extended use of 
anti-angiogenic drugs after they combined with PT-DC) 
in the first-line treatment of patients with advanced lung 
adenocarcinoma.

In this  s tudy,  we retrospect ive ly  analyzed the 
effectiveness and safety of the 2 anti-angiogenic drugs 
combined with PT-DC in the first-line treatment of 
advanced lung adenocarcinoma. To our knowledge, this 
appears to be the first study to directly compare the 
effectiveness of endostatin or bevacizumab combined with 
PT-DC in the first-line treatment of patients with advanced 
lung adenocarcinoma. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://dx.doi.org/10.21037/apm-21-1401).

Methods

Study design and patient enrollment

This retrospective, single-center study used the clinical 
data of Chinese patients with advanced adenocarcinoma 
who received first-line PT-DC with endostatin or 
bevacizumab from October 2010 to November 2019 at 
the Second Department of Thoracic Medicine of Beijing 
Cancer Hospital (HIS). All procedures performed in this 
study involving human participants were in accordance 
with the Declaration of Helsinki (as revised in 2013) (17). 
Individual consent for this retrospective analysis was 
waived. The study was approved by the Ethics Committee 
of Peking University Cancer Hospital and Institute   (No.: 
2019KT43).

To be enrolled in this study, patients had to meet the 
following inclusion criteria: (I) have lung adenocarcinoma 
(with cytological or histological confirmation) and have 
been treated with endostatin or bevacizumab (endostatin 
15 mg, i.v., on days 1–14 and bevacizumab 7.5 mg/kg, i.v., 
on day 1; treatment was administered at 3-week intervals); 
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(II) have undergone a radiographic examination confirming 
advanced lung adenocarcinoma (metastatic or recurrent); 
and (III) have received first-line treatment of PT-DC.

The chemotherapy regimens in this study included 
pemetrexed plus cisplatin/carboplatin, gemcitabine plus 
cisplatin/carboplatin, paclitaxel plus cisplatin/carboplatin, 
and docetaxel plus cisplatin/carboplatin. Chemotherapy was 
administered at 3-week intervals: pemetrexed (500 mg/m2, i.v., 
on day 1), gemcitabine (1,250 mg/m2, i.v., on days 1 and 8), 
paclitaxel (175 mg/m2, i.v., on day 1), and platinum [cisplatin, 
75 mg/m2 over 2 days, i.v., on days 1−2 or carboplatin (area 
under the curve, 4−5), i.v., on day 1]. The choice of regimens 
was mainly based on the time of treatment, renal function, 
and economic factors. Patients in the pemetrexed plus 
cisplatin/carboplatin+endostatin group received endostatin 
plus pemetrexed or endostatin maintenance treatment 
after induction chemotherapy. Patients in the pemetrexed 
plus cisplatin/carboplatin+bevacizumab group received 
bevacizumab plus pemetrexed or bevacizumab maintenance 
treatment after induction chemotherapy. Patients with 
endostatin or bevacizumab combined with other chemotherapy 
regimens received endostatin or bevacizumab maintenance 
therapy after induction chemotherapy. Treatment continued 
until the disease progressed, withdrawal, or intolerable toxicity.

Patients were excluded from the study if they met the 
following exclusion criteria: (I) had received second-line 
therapy or above with endostatin or bevacizumab after 
the administration of the first-line treatment; (II) had 
received another combination therapy; (III) had received 
maintenance treatment with epidermal growth factor 

receptor (EGFR) tyrosine kinase inhibitors. The flowchart 
for patient enrollment in this study is presented in Figure 1.

Data collection

Patient data (chief complaint, disease history, physical 
examination, imaging examinations, and biochemical 
laboratory tests) were collected retrospectively through the 
information system of HIS, which has a comprehensive 
electronic patient chart system that is fully indexed and 
searchable (18). The number of cases during the study 
period determined the sample size.

According to the Response Evaluation Criteria in Solid 
Tumors version 1.1 (19), the response of each patient was 
classified as a complete response (CR), a partial response 
(PR), stable disease (SD), or PD. The objective response 
rate (ORR) was (CR+PR)/(CR+PR+SD+PD) ×100%. 
The disease control rate (DCR) was (CR+PR+SD)/
(CR+PR+SD+PD) ×100%. Progression-free survival (PFS) 
was defined as the time from the start of treatment to 
progression or death from any cause. Overall survival (OS) 
was defined as the time from the start of treatment to death 
from any cause. After completing the treatment, the patients 
attended follow-up clinical visits and telephone interviews 
to ascertain progression or survival every 3 months. The 
values of the patients whose follow-up data were missing 
and those who did not progress were treated as censored 
values. The censored time was the last follow-up appoint at 
which it was confirmed that a patient had not progressed or 
died. The follow-up period ceased on July 27, 2020. 

Toxicities were evaluated according to the National 
Cancer Institute—Common Toxicity Criteria for Adverse 
Events version 4.03 (20).

Statistical analysis

Propensity score (PS) methods estimate the treatment 
effect by modelling the relationship between confounders 
and treatment assignment, then offer certain advantages 
over more traditional regression methods to control for 
confounding by indication in observational studies. The 
PS is the probability for a subject to receive a treatment 
conditional on a set of baseline characteristics (confounders) 
and it is commonly estimated using logistic regression, 
and it is used to match patients with similar distribution of 
confounders so that difference in outcomes gives unbiased 
estimate of treatment effect. The propensity score matching 
(PSM) is not limited by the number of events, and this 

PT-DC + endostatin
(n=124) 

PT-DC + bevacizumab
(n=78)

Lung adenocarcinoma treated with endostatin or 
bevacizumab 

(n=615)

•Non advanced lung adenocarcinoma (n=261)
•Non first line treatment (n=97) 
•Non PT-DC (n=44)
•EGFR-TKI maintenance (n=11)

Study cohort (n=202)

Propensity score-matching (n=134)  
PT-DC + endostatin (n=67) vs. PT-DC + bevacizumab (n=67)

Figure 1 Flow chart for the selection of patients. PT-DC, 
platinum-based doublet chemotherapy.
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method may be warranted when the number of confounders 
is large, or the number of outcomes is small (21). 

The propensity score matching (PSM) method was 
applied to reduce any selection bias that might arise due to 
the large number of covariates among patients who received 
endostatin or bevacizumab in this study. Each variable 
was multiplied by a coefficient that was calculated using 
a logistic regression analysis, and the sum of these values 
was considered to be the propensity score for individual 
patients. PSM was performed using the nearest matching 
method with a 1:1 matching ratio. The caliper was set to 0.2 
to balance the potential selective bias.

In the present study, the variables included in the PSM 
were sex, age, smoking history, Eastern Cooperative 
Oncology Group (ECOG) score, driver gene variants 
[EGFR/anaplastic lymphoma kinase (ALK)], brain 
metastasis, liver metastasis, chemotherapy regimens, and 
cycles of anti-vascular therapy.

The categorical  data are presented as numbers 
(percentages) and were analyzed using the chi-square test 
or Fisher’s exact test. Kaplan-Meier curves and the log-
rank test were used to compare the survival data between 
the groups. A univariable and multivariable Cox regression 
model was used for the analysis of PFS and OS. The data 
filtering method used in the multivariable Cox regression 
was a backward stepwise regression  (likelihood ratio). 
P values <0.05 were considered statistically significant. 
The research goals mentioned above were achieved by 
conducting analyses using IBM SPSS Statistics (Version 
23.0; IBM, Armonk, NY, USA).

Results

Clinical characteristics

A search identified 615 Chinese patients with lung 
adenocarcinoma who had been treated with endostatin 
or bevacizumab at the hospital between October 2010 
and November 2019. Of these, 202 eligible patients were 
enrolled according to their treatment regimens. The PT-
DC + endostatin group comprised 124 patients, and the PT-
DC + bevacizumab group comprised 78 patients. The most 
commonly used chemotherapy regimens were pemetrexed 
plus cisplatin/carboplatin (105; 52.0%), gemcitabine 
plus cisplatin/carboplatin (72; 35.6%), paclitaxel plus 
cisplatin/carboplatin (25; 12.4%). The median number of 
chemotherapy cycles was 4.

The median follow-up period was 15.9 (range, 

1.4–93.7) months. Several imbalances in characteristics 
existed between the PT-DC + endostatin and PT-DC + 
bevacizumab patients before PSM, including imbalances 
in the chemotherapy regimens (P<0.001), EGFR status 
(P<0.001), ALK status (P=0.002), and cycles of anti-vascular 
therapy (P<0.001). Patients in PT-DC + bevacizumab 
group had more pemetrexed plus cisplatin/carboplatin  
treatment, less EGFR positive, less ALK positive and longer 
anti-vascular treatment time than those in the PT-DC + 
endostatin group. There were no significant differences 
in the distribution of the other baseline characteristics 
between the 2 groups. After PSM, 67 pairs of patients were 
1:1 matched in the 2 groups, and all baseline characteristics 
were well balanced. Table 1 sets out details of each 
confounding variable before and after matching.

Effectiveness analyses

Survival profile
During the follow-up period, 164 progressions [107 of 
124 (86.3%) in the PT-DC + endostatin group, and 57 
of 78 (73.1%) in the PT-DC + bevacizumab group], and 
119 deaths (90 of 124 (72.6%) in the PT-DC + endostatin 
group, and 29 of 78 in (37.2%) the PT-DC + bevacizumab 
group) were reported.

The results of the univariable and multivariable Cox 
proportional hazards regression analyses for the entire 
cohort are summarized in Table 2. In the multivariable 
analyses, smoking history and cycles of anti-vascular 
therapy were independent prognostic factors for PFS 
and OS. Patients who had no smoking history and had 
undergone ≥4 cycles of anti-vascular drug therapy had a 
better prognosis. No EGFR mutation was an independent 
favorable predictor for PFS, and an ECOG score of 0–1 
was an independent favorable predictor for OS. Therapy 
combined with bevacizumab was a favorable predictor for 
PFS in the univariable (P=0.013) but not the multivariable 
analysis (P=0.747). Neither endostatin nor bevacizumab 
was a predictor of OS in the univariable or multivariable 
analyses.

Before PSM, a difference in PFS was observed between 
patients treated with PT-DC + endostatin and those treated 
with PT-DC + bevacizumab [PFS: 4.8 vs. 6.5 months, 
hazard ratio (HR) 0.67, 95% confidence interval (CI), 0.48–
0.92, P=0.013; see Figure 2A]. Before PSM, no significant 
difference in OS was observed between patients treated 
with PT-DC + endostatin and those treated with PT-DC + 
bevacizumab (OS: 21.1 vs. 39.3 months, HR 0.75, 95% CI, 
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Table 1 Clinicopathological characteristics of patients before and after PSM

Characteristic Subtypes

Before PSM After PSM

PT-DC + endostatin 
(n=124) N (%)

PT-DC + bevacizumab
(n=78) N (%)

P
PT-DC + endostatin

(n=67) N (%)
PT-DC + bevacizumab 

(n=67) N (%)
P

Sex Male 79 (63.7) 50 (64.1) 0.955 45 (67.2) 43 (64.2) 0.716

Female 45 (36.3) 28 (35.9) 22 (32.8) 24 (35.8)

Age (years) <65 93 (75.0) 62 (79.5) 0.462 52 (77.6) 51 (76.1) 0.838

≥65 31 (25.0) 16 (20.5) 15 (22.4) 16 (23.9)

Smoking history Yes 69 (55.6) 42 (53.8) 0.802 40 (59.7) 35 (52.2) 0.384

No 55 (44.4) 36 (46.2) 27 (40.3) 32 (47.8)

ECOG 0–1 120 (97.1) 77 (98.7) 0.387 66 (98.5) 66 (98.5) 1.000

≥2 4 (3.2) 1 (2.3) 1 (1.5) 1 (1.5)

Brain metastasis Yes 32 (25.8) 15 (19.2) 0.288 14 (20.9) 15 (22.4) 0.834

No 92 (74.2) 63 (80.8) 53 (79.1) 52 (77.6)

Liver metastasis Yes 9 (7.3) 7 (9.0) 0.660 5 (7.5) 6 (9.0) 0.753

No 115 (92.7) 71 (91.0) 62 (92.5) 61 (91.0)

Chemotherapy 
regimens

PC 52 (41.9) 53 (67.9) <0.001 33 (49.3) 42 (62.7) 0.117

Other 72 (58.1) 25 (32.1) 34 (50.7) 25 (37.3)

EGFR status Positive 23 (18.5) 8 (10.3) <0.001 14 (20.9) 8 (11.9) 0.133

Negative 71 (57.3) 66 (84.6) 45 (67.2) 55 (82.1)

Unknown 30 (24.2) 4 (5.1) 8 (11.9) 4 (6.0)

ALK status Positive 3 (2.4) 0 (0) 0.002 1 (1.5) 0 (0) 0.146

Negative 78 (62.9) 67 (85.9) 48 (71.6) 56 (83.6)

Unknown 43 (34.7) 11 (14.1) 18 (26.9) 11 (16.4)

Cycles of anti-
vascular therapy

1–3 42 (33.9) 8 (10.3) <0.001 11 (16.4) 8 (11.9) 0.458

≥4 82 (66.1) 70 (89.7) 56 (83.6) 59 (88.1)

PSM, propensity score matching; PT-DC, platinum-based doublet chemotherapy; ECOG, Eastern Cooperative Oncology Group; EGFR, 
epidermal growth factor receptor; ALK, anaplastic lymphoma kinase.

0.49–1.15, P=0.186; see Figure 2B).
PSM was performed to balance confounding covariates 

across treatment groups. After PSM, bevacizumab 
combined with PT-DC was not associated with improved 
survival outcomes (PFS: 6.5 vs. 6.1 months, HR 0.85, 95% 
CI, 0.58–1.25, P=0.402; OS: 23.6 vs. 39.3 months, HR 0.87, 
95% CI, 0.53–1.43, P=0.579; see Figure 3A,B).

Response profile
As Table 3 shows, after PSM, 67 pairs of patients were 
identified, and patients’ responses were evaluated. The CR, 
PR, SD, and PD rates of the PT-DC + endostatin group 

and PT-DC + bevacizumab group were 0%, 37.3%, 52.2%, 
and 10.4%, and 0%, 50.7%, 41.8%, and 7.5%, respectively 
(P=0.289). Additionally, the ORRs and DCRs of the PT-
DC + endostatin group were compared with those of the 
PT-DC + bevacizumab group (37.7% vs. 50.7%, P=0.094; 
89.6% vs. 92.5%, P=0.545).

Safety analyses

The prevalence of serious adverse events (AEs) associated 
with anti-vascular therapy, including hypertension, 
proteinuria, arterial and venous thromboembolic events, 
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Table 2 Univariable and multivariable analyses of PFS and OS

Variable
Univariate analysis Multivariate analysis

HR 95% CI P HR 95% CI P

PFS

Sex 1.09 0.79–1.49 0.613 0.94 0.55–1.64 0.837

Age (years) 1.06 0.74–1.53 0.751 1.21 0.83–1.76 0.318

Smoking history 1.23 0.90–1.68 0.189 1.58 1.14–2.19 0.006

ECOG 1.70 0.69–4.15 0.247 2.11 0.85–5.25 0.110

Brain metastasis 1.30 0.90–1.87 0.165 1.16 0.79–1.72 0.457

Liver metastasis 1.43 0.83–2.48 0.202 1.63 0.94–2.85 0.084

Chemotherapy regimens 1.24 0.91–1.70 0.166 1.05 0.75–1.47 0.774

EGFR status 1.20 0.98–1.47 0.073 1.24 1.01–1.53 0.040

ALK status 0.98 0.82–1.17 0.803 0.84 0.68–1.05 0.125

Cycles of anti-vascular therapy 0.12 0.08–0.17 <0.001 0.11 0.07–0.16 <0.001

Anti-vascular drug 0.67 0.48–0.92 0.013 1.06 0.74–1.53 0.741

OS

Sex 1.90 1.28–2.82 0.001 1.38 0.80–2.36 0.246

Age (years) 1.07 0.70–1.64 0.764 1.15 0.74–1.79 0.522

Smoking history 2.08 1.43–3.01 <0.001 2.39 1.62–3.52 <0.001

ECOG 3.76 1.36–10.36 0.011 3.41 1.23–9.47 0.019

Brain metastasis 1.26 0.84–1.90 0.266 1.07 0.69–1.67 0.768

Liver metastasis 1.56 0.85–2.83 0.149 1.80 0.98–3.29 0.057

Chemotherapy regimens 1.11 0.77–1.59 0.590 0.95 0.63–1.42 0.795

EGFR status 0.96 0.76–1.21 0.721 0.95 0.73–1.23 0.680

ALK status 1.00 0.82–1.21 0.972 1.04 0.83–1.31 0.717

Cycles of anti-vascular therapy 0.57 0.39–0.85 0.005 0.47 0.31–0.70 <0.001

Anti-vascular drug 0.75 0.49–1.15 0.186 0.91 0.59–1.42 0.912

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma kinase; PFS, 
progression-free survival; OS, overall survival. 

gastrointestinal perforations, hemorrhage (e.g., hemoptysis 
and bleeding within the central nervous system), and 
arrhythmia, were investigated. These adverse reactions are 
of special concern to anti-angiogenic drugs (endostation 
and bevacizumab). In the PT-DC + endostatin group, there 
were 0 cases of hypertension, 0 cases of proteinuria, 4 (3.2%) 
cases of arterial and venous thromboembolic events, 2 
(1.6%) cases of hemorrhage, 4 (3.2%) cases of arrhythmia, 
and 0 AEs ≥ grade 3. In the PT-DC + bevacizumab group, 
there were 2 (2.6%) cases of hypertension, 5 (6.4%) 

cases of proteinuria, 5 cases (6.4%) of arterial and venous 
thromboembolic events, 3 (3.8%) case of hemorrhage, 1 
(1.3%) case of arrhythmia, and 3 (3.8%) AEs ≥ grade 3, 
comprising 1 case of hypertension, 1 case of proteinuria, 
and 1 case of hemoptysis. 

Discussion

Anti-angiogenic therapy (of endostatin or bevacizumab) 
combined with PT-DC is considered a first-line treatment 
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for advanced NSCLC in China. However, only limited 
clinical trials have been conducted comparing endostar 
combined with PT-DC and bevacizumab combined with 
PT-DC, which has limited the clinical application of anti-
angiogenic agents combined with chemotherapy in the 
treatment of NSCLC. In this matched-pair case-control 

study, we demonstrated that PT-DC + endostatin and 
PT-DC + bevacizumab appear to have similar outcomes 
in patients with advanced NSCLC who received first-
line treatments. The ORRs and DCRs of the PT-DC + 
endostatin group were comparable to those of the PT-DC 
+ bevacizumab group (37.7% vs. 50.7%, P=0.094; 89.6% vs. 
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92.5%, P=0.545). The survival outcomes of patients treated 
with PT-DC + endostatin or PT-DC + bevacizumab were 
also comparable  (PFS: 6.5 vs. 6.1 months, HR 0.85, 95% CI, 
0.58–1.25, P=0.402; OS: 23.6 vs. 39.3 months, HR 0.87, 95% 
CI, 0.53–1.43, P=0.579). Before PSM, PT-DC + bevacizumab 
was a favorable predictor of PFS in the univariable (P=0.013) 
but not the multivariable analysis (P=0.747). Neither 
endostatin nor bevacizumab was a predictor of OS in the 
univariable or in multivariable analyses. 

Endostatin (endostar), a C-terminal fragment of collagen 
XVIII, is a broad-spectrum angiogenesis inhibitor that can 
interfere with the pro-angiogenic action of growth factors, 
such as VEGFs and fibroblast growth factors (FGFs), 
resulting in the inhibition of endothelial proliferation, 
angiogenesis, and tumor growth (6,22). It was approved 
by China’s SFDA for the treatment of NSCLC in 2005. 
The decision was mainly based on a phase-III randomized, 
double-blind, multicenter trial (23) that compared first-line 
treatments with vinorelbine plus cisplatin/carboplatin (NP) 
plus endostar or NP alone in advanced NSCLC patients. 
The ORRs in the NP plus endostar group (N=322) and the 
NP alone group (N=164) were 35.4% and 19.5% (P<0.01), 
respectively, the median time to progression was 6.3 and 
3.6 months (P<0.001), respectively, and the median survival 
time was 14.8 and 9.9 months (P<0.001), respectively.

Bevacizumab (Avastin) is a recombinant, humanized 
monoclonal immunoglobulin G antibody. It has a high 
affinity in binding with all VEGF-A isoforms circulating 
in the blood, and neutralizes VEGF's biologic activity via 
the steric blocking of its binding with vascular endothelial 

growth factor receptor (VEGFR) (24,25). Based on 
the results of 2 phase-III trials, it has been approved 
for metastatic non-squamous-NSCLC in combination 
with PT-DC. In a multicenter E4599 trial, patients in 
the bevacizumab group had both longer OS (12.3 vs. 
10.3 months; HR: 0.79; P=0.003) and PFS (6.2 vs. 
4.5 months; HR: 0.66; P<0.001) and higher ORRs (35% 
vs. 15%; P<0.001) than those in the control group (26). A 
second phase-III AVAiL trial showed that compared to a 
combination of a placebo and chemotherapy, a combination 
of bevacizumab and chemotherapy conferred a significant 
benefit in terms of PFS, at both high (6.5 vs. 6.1 months; 
HR: 0.82; P=0.03) and low (6.7 vs. 6.1 months; HR: 0.75; 
P=0.003) doses. However, this benefit did not result in a 
significant improvement in OS, which only increased from 
13.1 months in the placebo group to 13.6 and 13.4 months 
in the low- and high-dose bevacizumab groups, respectively 
(P=0.42 for the low-dose bevacizumab group; P=0.76 for 
the high-dose bevacizumab bevacizumab) (27). A meta-
analysis of 2,194 patients from phase-II and phase-III trials, 
confirmed that combining bevacizumab with platinum-
based chemotherapy in the first-line treatment of advanced 
NSCLC provided significant benefits to patients in terms 
of both OS and PFS, compared to those provided by 
chemotherapy alone. The estimated HRs for OS and PFS 
were 0.90 (95% CI: 0.81–0.99; P=0.03) and 0.72 (95% CI: 
0.66–0.79; P<0.001), respectively (28). 

In the present study, we mainly analyzed the effectiveness 
of antiangiogenic drugs (endostatin vs. bevacizumab) 
combined with chemotherapy by PSM method. The 
ORR and DCR of the PT-DC + endostatin group were 
comparable to those of the PT-DC + bevacizumab group. 
PFS and OS in the PT-DC + endostatin group and the PT-
DC + bevacizumab group were comparable. In relation 
to the ORRs and OS values, PT-DC + bevacizumab was 
better than PT-DC + endostatin. There may be a number 
of reasons for these results. First, the use of pemetrexed 
plus cisplatin/carboplatin was more common in the PT-DC 
+ bevacizumab group than the PT-DC + endostatin group. 
Second, the number of cycles of anti-vascular drugs in the 
PT-DC + bevacizumab group was greater than that in the 
PT-DC + endostatin group. Only one previous network 
meta-analysis compared the effectiveness of endostatin and 
bevacizumab combined with chemotherapy, and the results 
suggested that bevacizumab combined with chemotherapy 
regimens has better therapeutic effect on ORR while 
endostatin combined with chemotherapy may have better 
effects on OS and PFS for the treatment of NSCLC 

Table 3 Effectiveness between PT-DC + endostatin group and PT-
DC + bevacizumab group after PSM

Effectiveness
PT-DC + 

endostatin (n=67) 
N (%)

PT-DC +  
bevacizumab (n=67)  

N (%)
P

CR 0 (0) 0 (0) 0.289

PR 25 (37.3) 34 (50.7)

SD 35 (52.2) 28 (41.8)

PD 7 (10.4) 5 (7.5)

ORR 25 (37.3) 34 (50.7) 0.094

DCR 60 (89.6) 62 (92.5) 0.545

PSM, propensity score matching; PT-DC, platinum-based 
doublet chemotherapy; CR, complete response; PR, partial 
response; SD, stable disease; PD, progressive disease; ORR, 
objective response rate; DCR, disease control rate.
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patients (29). The possible reason for difference between 
studies may be that meta-analysis included nonrandomized 
controlled trials, and the quality of the trails included in 
the analysis was not uniform. In the present study, the PSM 
method used to control and eliminate the selective bias. In 
conclusion, the effectiveness of PT-DC + endostatin was at 
least as good as that of PT-DC + bevacizumab.

Additionally, hypertension, proteinuria, arterial and 
venous thromboembolic events, hemorrhage, and arrhythmia 
were more common in the PT-DC + bevacizumab group, 
while arrhythmia was more common in the PT-DC + 
endostatin group. AEs ≥ grade 3 were only found in the PT-
DC + bevacizumab group. The adverse reactions related to 
the anti-angiogenic therapy of PT-DC + endostatin tended 
to be superior to those of PT-DC + bevacizumab.

This study had the following limitations: it was 
retrospective in nature, had a small sample size, and was 
undertaken at a single institution. These factors affected 
the statistical power of our data and could have resulted 
in biases. PSM was used to match pairs to minimize the 
potential selection bias; however, it also affected the sample 
size. Additionally, the predictive value of the balanced 
variables in this study need to be further explored in 
prospective settings.

To our knowledge, this study appears to be the first 
study to directly compare the effectiveness of endostatin 
or bevacizumab combined with PT-DC in the first-line 
treatment of patients with advanced lung adenocarcinoma. 
This study provided essential clinical insights into a real-
world Chinese cohort with advanced lung adenocarcinoma. 
In relation to first-line treatments, PT-DC + endostatin 
and PT-DC + bevacizumab appear to have similar anti-
tumor activities in terms of response rates, PFS, and OS 
in patients with metastatic or recurrent NSCLC. PT-DC 
+ bevacizumab tended to result in worse adverse reactions 
than PT-DC + endostatin. 
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