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Abstract
Background: This meta-analysis was conducted to investigate the efficacy and
safety of Endostar (rh-endostatin) versus a placebo in combination with a vinor-
elbine plus cisplatin (NP) chemotherapy regimen for the treatment of advanced
non-small cell lung cancer (NSCLC).
Methods: Two reviewers independently searched Medline, PubMed, the
Cochrane Central Register of Controlled Trials (CENTRAL), Embase, ASCO,
ESMO, the Web of Science, and CNKI databases to locate relevant controlled
clinical trials. The treatment efficacy and drug-related toxicity of NP + Endostar
(NPE) and NP groups were pooled through meta-analysis according to random
or fixed effect models.
Results: Fifteen prospective clinical studies were included in this meta-analysis.
The pooled risk ratio (RR) for objective response rate was 1.74 (95% confidence
interval [CI] 1.43–2.11); the objective response rate in the NPE group was signifi-
cantly higher than in the NP group (P < 0.05). Nine publications evaluated the
incidence of leucopenia between Endostar versus a placebo in combination with
an NP chemotherapy regimen. The pooled results showed no statistically signifi-
cant difference between NPE and NP chemotherapy regimens for leucopenia,
thrombocytopenia, and nausea/vomiting risk (P > 0.05). The one-year survival
rate in the NPE group was higher than in the NP group, with a statistically sig-
nificant difference (RR = 1.70, 95% CI 1.07–2.89; P < 0.05).
Conclusion: Endostar combined with an NP chemotherapy regimen can
improve the prognosis of patients with advanced NSCLC without increasing the
risk of toxicity.

Introduction

Because of high incidence and mortality rates, lung cancer
is the leading cause of malignant carcinoma-related death
worldwide and has become a serious global problem.1

Non-small cell lung cancer (NSCLC), which accounts for
80% of all malignant lung carcinoma cases, is usually clini-
cally diagnosed at advanced stages, and subsequently has a
poor prognosis. It has been reported that approximately
70% of NSCLC patients are diagnosed at advanced stage,
and thus are ineligible for surgery.2 As such, chemotherapy,

radiation, and best supportive care are generally adminis-
tered to these patients; however, the prognosis is poor.
Tumor anti-angiogenesis is one of the hotspots of cur-

rent research. In 1997, Folkman et al. first reported a new
protein named endostatin, a 20 kD internal fragment of
the carboxy terminus of collagen XVIII.3 Endostar, a novel
recombinant human endostatin expressed and purified in
Escherichia coli was approved by China’s State Food and
Drug Administration (SFDA) for the treatment of
advanced NSCLC in 2005. Several studies have proven
that the combination of Endostar with a platinum
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chemotherapy regimen can improve the treatment
response rate.4–6 In our present meta-analysis, we evaluate
the efficacy and safety of Endostar (rh-endostatin) versus a
placebo in combination with a vinorelbine plus cisplatin
(NP) chemotherapy regimen for the treatment of advanced
non-small cell lung cancer by pooling open published data
in order to provide more reliable evidence.

Methods

Publication search strategy

Two reviewers independently searched Medline, PubMed,
the Cochrane Central Register of Controlled Trials
(CENTRAL), Embase, ASCO, ESMO, the Web of Science,
and CNKI databases to locate relevant controlled clinical
trials (Fig 1). The search items included: (i) non-small cell
lung cancer; lung cancer; lung carcinoma; NSCLC, Endo-
star, rh-endostatin,YH-16, NP chemotherapy regimen;
vinorelbine, cisplatin, and chemotherapy. The search was
restricted to human studies published in English or
Chinese.

Inclusion criteria and data extraction

The inclusion criteria were:(i) prospective clinical trials
with or without blinding; (ii) published in English or Chi-
nese; (iii) including advanced NSCLC patients with patho-
logical or cytological confirmation; (iv) the treatment
regimens administered were NP + Endostar (NPE) and
control NP chemotherapy regimen only (NP); and (v) the
objective response rate (ORR), drug-related side effects,
and survival data were provided in the original studies.
General information, such as first and corresponding

author names, year of publication, quality of life evaluation
methods, and detailed chemotherapy regimens were
extracted. The data relevant to objective response, treat-
ment related toxicity, and survival rates were also
extracted.

Statistical analysis

Stata version 12.0 (Stata Corporation, College Station, TX,
USA) was applied for data evaluation. Dichotomous data,
such as complete response, partial response, and drug-
related toxicity rates were demonstrated by relative number
and calculated by risk ratio (RR) with corresponding 95%
confidence intervals (95% CIs). Statistical heterogeneity
across the included publications was assessed by chi-square
(χ2) test,7 and inconsistencies were calculated by I2.8 The
data was pooled by fixed or random effect model according
to an evaluation of statistical heterogeneity. Publication
bias was assessed using Egger’s line regression text.

Results

Publication inclusion and general
characteristics

Initially, 121 publications were identified from the database
search; however, 106 studies were excluded because of
duplication, non-clinical studies, single arm trials, case
reports or review articles, insufficient data to calculate the
ORR, or published in languages other than English or Chi-
nese. Finally, 15 prospective clinical studies were included
for meta-analysis (Fig 1).4–6,9–20 The general characteristics
of the included publications are outlined in Table 1.

Clinical efficacy

Fifteen studies reported the ORR. The fixed effect model
was applied and revealed no significant heterogeneity across
the 15 included publications (I2 = 0.0; P = 0.95). The
pooled risk ratio (RR) for ORR was 1.74 (95% CI
1.43–2.11), indicating that the ORR in the NPE group was
significantly higher than in the NP group (P < 0.05) (Fig 2).

Leukopenia

Nine publications evaluated the leucopenia incidence rate
between the groups for the treatment of advanced NSCLC.
The pooled results showed that there was no statistical dif-
ference in leucopenia risk between NPE and NP groups
(RR = 0.96, 95% CI 0.79–1.18; P > 0.05) (Fig 3).

Thrombocytopenia

Of the included 12 studies, 6 publications reported the
thrombocytopenia risk of Endostar versus a placebo in com-
bination with an NP chemotherapy regimen for the treat-
ment of advanced NSCLC. Heterogeneity across the included
studies was not significant. Therefore, the combined risk of
thrombocytopenia between NPE and NP regimens was
pooled using a fixed effect model. The results demonstrated
that adding Endostar to the combined NP chemotherapy
regimen did not increase the risk of developing thrombocy-
topenia (RR = 0.97, 95% CI 0.68–1.39; P > 0.05) (Fig 4).

Nausea and vomiting

Eight publications evaluated the nausea and vomiting inci-
dence rate between the NPE and NP groups. For non-
statistical heterogeneity, the data was pooled using a fixed
effect model. The combined results indicated that Endostar
combined with an NP chemotherapy regimen did not
increase the risk of nausea and vomiting compared to the NP
regimen (RR = 1.03, 95% CI 0.77–1.37; P < 0.05) (Fig 5).
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One-year survival

Three studies reported the one-year survival rate of NPE
and NP chemotherapy regimens. The pooled studies
showed that one-year survival was higher in the NPE
group than in the NP group, and the difference was statis-
tically significant (RR = 1.70, 95% CI 1.07–2.89;
P < 0.05) (Fig 6).

Publication bias

Publication bias in regard to clinical efficacy, leucopenia,
thrombocytopenia, nausea/vomiting, and one-year survival

rate were assessed using Egger’s line regression test. The
results demonstrated no significant publication bias for
clinical efficacy (P > 0.05), leucopenia (P > 0.05), throm-
bocytopenia (P > 0.05), or nausea/vomiting (P > 0.05).
However, significant publication bias existed in regard to
one-year survival rates (P < 0.05) (Table 2).

Discussion

Platinum-based chemotherapy is currently considered the
first-line treatment regimen for advanced NSCLC
patients.21–23 Efficacy and long-term survival rates in
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Figure 1 Publication search flow chart.
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patients treated with a combined chemotherapy regimen
are greater than in those administered a non-platinum che-
motherapy regimen; however, the difference according to
previously published prospective randomized clinical trials
and high quality meta-analysis was not statistically
significant.23,24

The rapid development of tumor-targeted drugs has led
to the use of some molecular targeting drugs in the clinical
treatment of NSCLC. The combination of conventional

chemotherapy regimens with tumor targeting drugs has
become one of the hotspots of clinical research. Endostar is
a novel artificially synthesized anti-angiogenesis drug,
approved by the SFDA for clinical use for the treatment
of advanced NSCLC. Recently, several open published
prospective clinical trials have evaluated the short-term
efficacy and long-term survival of platinum-based chemo-
therapy plus Endostar regimens for the treatment of
advanced NSCLC. Sun et al. reported long-term results of

Table 1 General characteristics of the 15 included publications

Study
No. of patients

Clinical stages Dosage
Quality of

life standard Results Time(year)NPE/NP

Yang et al.9 54/33 III,IV 7.5 mg/m2, day1–14 ECOG ORR, adverse reaction 2002–2003
Sun et al.20 322/164 III,IV 15 mg/day, day1–14 ECOG ORR, adverse reaction 2003–2004
Huang et al.12 50/24 III,IV 7.5 mg/m2, day1–14 NR ORR 2005
Huang10 20/20 III,IV 15 mg/day, day1–14 KPS ORR, survival, adverse reaction 2006–2007
Fan et al.13 20/20 III,IV 7.5 mg/m2, day1–14 KPS ORR, adverse reaction 2006–2007
Cai et al.11 39/32 III,IV 15 mg/day, day1–14 KPS ORR, survival, adverse reaction 2006–2007
Wen et al.9 43/41 Advanced 7.5 mg/m2, day1–14 KPS ORR, adverse reaction 2007–2010
Yang et al.14 13/18 IIIb,IV 15 mg/day, day1–14 KPS ORR, adverse reaction 2006–2008
Wang et al.15 17/18 IIIb,IV 7.5 mg/m2, day1–14 ECOG ORR, survival, adverse reaction NR
Yang4 60/38 III,IV 15 mg/day, day1–14 NR ORR, adverse reaction 2008–2012
Liu et al.5 38/34 III,IV 7.5 mg/m2, day1–14 ECOG ORR, survival 2007–2009
Zhang et al.6 20/8 III,IV 7.5 mg/m2, day1–14 ECOG ORR, survival 2009
Wang et al.16 14/17 IIIb,IV 15 mg/day, day1–14 ECOG ORR, survival, adverse reaction 2007–2008
Guet al.17 26/26 IIIb,IV 7.5 mg/m2, day1–14 ECOG ORR, survival, adverse reaction 2005–2008
Guo & Hu18 16/30 IIIb,IV 15 mg/day, day1–14 KPS ORR, adverse reaction 2006–2009

ECOG, Eastern Cooperative Oncology Group; KFS, Karnovsky Performance Status; ORR, objective response rate; NP, vinorelbine plus cisplatin; NPE
Endostatin + NP; NR, not reported.

Overall  (I-squared = 0.0%, P = 0.951)
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Liu ZJ (2012)

Wang JY (2009)

Huang C (2008)
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Yang L (2005)
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Zhang R (2016)

Yang YF (2009)

Study

1.74 (1.43–2.11)
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2.62 (0.91–7.58)

1.81 (1.01–3.23)

1.27 (0.62–2.58)
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1.81 (1.29–2.56)

4.47 (0.55–36.41)

3.18 (0.36–27.65)
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1.69 (0.87–3.28)

1.53 (0.76–3.06)

1.20 (0.63–2.27)
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100.00
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5.00

5.83

3.41

9.16

6.90

Weight
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  10.0113 1 88.8

Figure 2 Forest plot of objective res-
ponse rate for Endostar versus pla-
cebo in combination with vinorelbine
plus cisplatin chemotherapy regimen
in treatment of advanced non-small
cell lung cancer. CI, confidence
interval.
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a randomized, double blind, placebo-controlled phase III
trial of Endostar versus a placebo in combination with
vinorelbine and cisplatin for advanced NSCLC.20 In this
clinical trial, the authors recruited 486 NSCLC patients
and randomly divided them into NP plus Endostar and
NP plus placebo groups. Patients were treated every third
week for two to six cycles. The authors found that the
addition of Endostar to an NP regimen significantly
improved the survival of advanced NSCLC patients, com-
pared to an NP chemotherapy regimen alone. However,
Huang did not report any benefit in the ORR using Endo-
star combined with an NP chemotherapy regimen for the
treatment of advanced NSCLC.10

We included 15 prospective clinical studies in our meta-
analysis and found that Endostar combined with NP sig-
nificantly improved ORRs and one-year survival, but did
not increase the risk of leucopenia, thrombocytopenia, and
nausea/vomiting. These results indicated that advanced
NSCLC patients might benefit from a clinical treatment
regimen of Endostar combined with NP chemotherapy.
However, our results were based on published randomized
controlled trials and not on individual patient data, thus
meta-analysis of individual data was not performed. Sec-
ondly, most studies did not report long-term survival data;
therefore, the long-term efficacy of Endostar combined
with an NP chemotherapy regimen requires further

Overall  (I-squared = 0.0%, P = 0.948)
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ID
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1.00 (0.43–2.33)
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Figure 3 Forest plot of leukopenia for
Endostar versus placebo in combina-
tion with vinorelbine plus cisplatin
chemotherapy regimen in treatment
of advanced non-small cell lung can-
cer. CI, confidence interval.

Overall  (I-squared = 0.0%, P = 0.982)
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Figure 4 Forest plot of thrombocyto-
penia for Endostar versus placebo in
combination with vinorelbine plus cis-
platin chemotherapy regimen in treat-
ment of advanced non-small cell lung
cancer. CI, confidence interval.
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evaluation using high quality randomized controlled trials.
Thirdly, most of the studies included in this meta-analysis
were performed in a Chinese Han population, which may
lead to patient selection bias.

Considering these limitations, our conclusions should be
interpreted with caution and require further evidence from
well-designed multicenter prospective randomized clinical
trials.

Overall  (I-squared = 0.0%, P = 0.781)
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2.46 (0.27–22.54)

1.22 (0.24–6.31)

1.00 (0.39–2.58)

RR (95% CI)

0.91 (0.24–3.41)

1.17 (0.46–2.99)

0.80 (0.25–2.55)

100.00

48.78

%

7.68

2.01

4.55

10.99

Weight

6.62

10.20

9.16

  10.0444 1 22.5

Figure 5 Forest plot of nausea and
vomiting for Endostar versus pla-
cebo in combination with vinorel-
bine plus cisplatin chemotherapy
regimen in treatment of advanced
non-small cell lung cancer. CI, con-
fidence interval.

Overall  (I-squared = 0.0%, P = 0.399)
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%
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Figure 6 Forest plot of one-year sur-
vival rate for Endostar versus
placebo in combination with vinorel-
bine plus cisplatin chemotherapy
regimen in treatment of advanced
non-small cell lung cancer. CI, confi-
dence interval.

Table 2 Publication bias evaluation using Egger’s line regression test

Items Coefficient SE t P 95% CI of coefficient

Clinical efficacy 0.64 0.34 1.89 0.08 0.02–0.58
Leukopenia −0.24 0.33 −0.72 0.50 −1.01–0.55
Thrombocytopenia 0.38 0.30 1.23 0.29 −0.47–1.21
Nausea and vomiting 0.78 0.44 1.77 0.13 −0.30–1.85
One-year survival 2.05 0.15 13.33 0.04 0.09–4.00

CI, confidence interval; SE, standard error.
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