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Summary

Purpose: To investigate the clinical efficacy of bevacizumab 
combined with gemcitabine and cisplatin (GP) combination 
chemotherapy in the treatment of advanced non-small cell 
lung cancer (NSCLC).

Methods: A total of 186 patients with advanced NSCLC 
who were admitted to the First Affiliated Hospital of Kun-
ming Medical University from October 2013 to June 2016 
were randomly divided into control group and observation 
group, with 93 cases in each group. Patients in the control 
group were treated with GP chemotherapy, while patients in 
observation group were treated with intravenous infusion 
of bevacizumab combined with GP chemotherapy. Treat-
ment was administered for 3 courses, every 3 weeks. After 
treatment, clinical efficacy, tumor markers levels (CEA and 
CYFRA21-1), serum vascular endothelial growth factor 
(VEGF) levels and adverse reactions were compared between 
two groups.

Results: After treatment, the total effective rate and disease 
control rate in the control group were 40.86% and 70.97%, 

respectively, while the total effective rate and disease control 
rate in the observation group were 70.97% and 90.32% re-
spectively, (p<0.05). After treatment, the levels of CEA, CY-
FRA21-1 and serum VEGF in both groups were significantly 
lower than those before treatment (p<0.05), and decreases 
were more significant in the observation group than in the 
control group (p<0.05). The overall 1-, 3- and 5-year sur-
vival rates were 52.69% (49 cases), 36.56% (34 cases) and 
25.81% (24 cases) for the observation group, and 43.01% 
(40 cases), 27.96% (26 cases) and 15.05 % (14 cases) for the 
control group. Overall survival rate in the observation group 
was significantly higher than the one in the control group
(p<0.05).

Conclusion: The combination of bevacizumab plus GP 
chemotherapy for advanced NSCLC can improve serum tu-
mor markers and clinical efficacy, thus prolonging the long-
term survival of patients. It is worthy of clinical application.

Key words: advanced non-small cell lung cancer, bevaci-
zumab, survival rate, clinical effect, GP chemotherapy

Introduction

 Lung cancer is one of the major types of ma-
lignancies with unacceptable high morbidity and 

mortality. There are two main types of lung cancer, 
small cell lung cancer (SCLC) and NSCLC, among 
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which NSCLC is more common. Lung cancer at 
early stage usually shows no obvious symptoms, 
and most patients were diagnosed at advanced 
stages. Patients with advanced NSCLC were usu-
ally treated with radiotherapy and chemotherapy 
combined treatment [1-3]. In recent years, chem-
otherapy has become a standard treatment for 
NSCLC. The combination of platinum analogs and 
third-generation chemotherapy drugs has become 
the first-line standard treatment for patients with 
advanced NSCLC [4]. Clinical studies have shown 
that 2-year survival of NSCLC treated with gemcit-
abine combined with cisplatin (GP regimen) is rela-
tively good. However, chemotherapeutic drugs can 
cause side effects, which limit their application to 
a great extent [5-7]. Bevacizumab is a recombinant 
humanized anti-VEGF monoclonal antibody that 
exerts a biological effect mainly by neutralizing 
VEGF and blocking its binding to the correspond-
ing receptor on endothelial cells. At present, quite 
a few clinical studies have confirmed bevacizumab-
combined chemotherapy can significantly prolong 
the median survival of patients [8-10].
 This study observed and analyzed the clinical 
efficacy of bevacizumab combined with GP chemo-
therapy in the treatment of advanced NSCLC with 
the expectation of providing guidance for the treat-
ment of advanced NSCLC.

Methods

General information

 A total of 186 patients with advanced NSCLC who 
were admitted to the First Affiliated Hospital of Kun-
ming Medical University from October 2013 to June 
2016 were enrolled. All patients were treated for the first 
time and all of them were pathologically diagnosed with 
NSCLC. Patients were divided into IIIB and IV stages 
according to TNM staging system, and the estimated 
survival was about 3 months. 
 Exclusion criteria: (1) patients received surgery or 
got trauma within a month before admission; (2) patients 
with visible hemoptysis; (3) patients with CNS metas-
tasis; (4) patients with uncontrollable hypertension; (5) 
patients with severe mental disorder.
 The patients were randomly divided into the con-
trol group and observation group with 93 cases in 
each group. The control group included 52 males and 

41 females, aged between 42 to 75 years (mean 58.3 ± 
10.6). The observation group included 55 males and 38 
females, aged from 40 to 75 years (mean 57.9±11.2). No 
significant differences in general information were found 
between two groups (p>0.05). The study was approved 
by the ethics committee of the First Affiliated Hospital 
of Kunming Medical University and informed consents 
were signed by the patients and/or their guardians.

Treatment methods

 Patients in control group received GP chemothera-
py: intravenously administration of gemcitabine (1000 
mg/m2) was performed on day 1 and 8, and intravenously 
administration of cisplatin (75 mg/m2) was performed 
on day 1 and 3. Besides GP chemotherapy, bevacizumab 
treatment was also performed in observation group: in-
travenously administration of bevacizumab (7.5 mg/kg) 
was performed on day 1. Treatment was performed for 
3 courses, and 21d for each course.

Detection of serum tumor markers (CEA and CYFRA21-1) 
levels before and after treatment

 Fasting peripheral venous blood (3 ml) was taken 
from each participant in the morning. Blood was kept at 
room temperature for 2 hrs, followed by centrifugation 
at 3000 rpm/min for 10 min to collect serum. Serum 
was stored at -20ºC. Detection of serum CEA and CY-
FRA21-1 was performed by electrochemiluminescence 
immunoassay.

Serum VEGF levels before and after treatment testing

 Serum VEGF levels were measured by double an-
tibody sandwich enzyme-linked immunosorbent assay 
(ELISA) in strict accordance with the instructions of 
the ELISA kit. All experiments were performed 3 times 
using double-blind method, and the average value was 
calculated. Optical density (OD) value was measured at 
450 nm, and VEGF content was calculated according to 
the standard curve.

Short-term outcomes

 RECIST solid tumor evaluation was performed 1 
month after treatment. Complete remission (CR): origi-
nal lesions disappeared with disappearance duration >4 
weeks; Partial remission (PR): reduction of target lesion 
≥30%, for ≥4 weeks; stable (SD): didn’t meet PR criteria 
but the lesion did not increase; Progression (PD): The tar-
get lesions were enlarged or new lesions appeared. To-
tal efficiency (%)=(CR+PR)/total number of cases×100%; 
disease control rate (%)=(CR+PR+SD)/total number of 
cases×100%.

Groups Cases (n) CEA (ng/Ml) CYFRA21-1 (ng/Ml)

Before treatment After treatment Before treatment After treatment

Observation 93 61.03±7.32 18.27±4.11*# 49.13±5.82 13.45±3.68*#

Control 93 58.78±7.19 29.56±5.23* 51.61±5.43 25.33±4.05*
*compared with pretreatment level within the same group; #compared with control group after treatment

Table 1. Comparison of serum tumor marker levels between two groups before and after treatment
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Long-term outcomes

 After treatment, patients in both groups were fol-
lowed up for more than 36 months. The 1, 2 and 3-year 
cumulative survival rates of the two groups were ana-
lyzed by Kaplan-Meier survival analysis with log-rank 
test.

Statistics

 SPSS17.0 statistical software was used. Compari-
sons of continuous data between two groups were per-
formed using Student’s t-test. Categorical data were 
analyzed by chi-square test. Log-rank was used to com-
pare the cumulative survival rate and cumulative re-
currence rate. P<0.05 was considered to be statistically
significant.

Results 

Serum tumor markers (CEA, CYFRA21-1) levels before 
and after treatment

 As shown in Table 1, the levels of CEA and 
CYFRA21-1 after treatment in both groups were 
significantly lower than those before treatment 
(p<0.05), and decreases were more significant in 
the observation group than in the control group 
(p<0.05).

Comparison of serum VEGF levels between the two 
groups before and after treatment 

 As shown in Table 2, compared with pretreat-
ment levels, serum VEGF levels dropped signifi-
cantly in the observation group (p<0.05), while 
no significant changes in serum VEGF levels 
were found in the control group after treatment
(p>0.05).

Comparison of short-term outcomes between the two 
groups

 Comparisons of short-term outcomes between 
two groups within 1 month after treatment are 
shown in Table 3. In the control group, 9 cases of 
CR, 29 cases of PR, 28 cases of SD and 27 cases 
of PD were observed, and the total effective rate 
and disease control rate were 40.86% and 70.97%, 
respectively. In the observation group, 23 cases of 
CR, 43 cases of PR, 18 cases of SD and 9 cases of 
PD were observed, and the total effective rate and 
disease control rate were 78.49% and 90.32%, re-
spectively (p<0.001).

Comparison of long-term outcomes between the two 
groups

 The 2 groups of patients were followed up for 
36 months after treatment. There were 69 deaths 
in the observation group and 79 deaths in the con-
trol group (p<0.05). Kaplan-Meier survival curve 
showed that 1-, 3- and 5-year overall survival 
rates were 52.69% (49 cases), 36.56% (34 cases) 
and 25.81% (24 cases) for the observation group, 
and 43.01% (40 cases), 27.96% (26 cases) and 15.05 
% (14 cases) for the control group. Log-rank test 
showed that overall survival rate in the observa-
tion group was significantly higher than the one 
in control group (p<0.05).

Discussion 

 Surgical resection is the most effective treat-
ment for early stage NSCLC, but the majority of 
patients with NSCLC are diagnosed at advanced 
stages, which are not appropriate for surgical op-
erations. Median survival of NSCLC patients in ad-
vance stages is only 8-10 months, and a significant 
proportion of those who undergo complete resec-
tion eventually die of tumor recurrence and metas-
tasis [11,12]. Treatment of patients with advanced 
NSCLC is mainly radiotherapy and chemotherapy, 
combined or not. Platinum analogs combined with 
third-generation chemotherapy drugs have be-
come the first-line treatment for advanced NSCLC 
patients. Extensive in vitro and in vivo test results 
confirm that gemcitabine has synergistic effects 

Groups Cases (n) VEGF (ng/Ml)

Before treatment After treatment

Observation 93 189.25±67.36 109.27±52.17*#

Control 93 193.78±70.13 181.52±60.37

*compared with pretreatment level within the same group; 
#compared with control group after treatment

Table 2. Comparison of serum VEGF levels between two 
groups before and after treatment

Groups Cases
(n)

CR
n (%)

PR
n (%)

SD
n (%)

PD
n (%)

Total effective rate
(%)

Disease control rate
(%)

Observation 93 4 (4.30) 35 (37.63) 45 (48.39) 9 (9.68) 41.94* 90.32*
Control 93 1 (1.08) 27 (29.03) 45 (48.39) 20 (21.51) 30.11 78.49
*compared with control group, p<0.05

Table 3. Comparison of efficacy in the control group and observation group
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with cisplatin in inhibiting the repair of DNA that 
is damaged by cisplatin. However, chemotherapeu-
tic drugs not only kill the tumor cells but also kill 
normal cells and cause many adverse reactions. 
Therefore, development of targeted drugs with low 
toxicity and high efficiency has become the focus 
of current clinical research [13,14].
 Studies have shown that tumor growth and me-
tastasis are closely related to the density of tumor 
blood vessels. Blood vessels not only provide abun-
dant nutrition for the growth of the tumor, but also 
exclude metabolites of the tumor cells and facilitate 
tumor metastasis. Therefore, in clinical anti-tumor 
research, anti-angiogenesis has become one of the 
main targets of tumor treatment [15]. VEGF is a 
key regulator of angiogenesis and stimulates the 
proliferation of endothelial cells and the formation 
of blood vessels in vivo. Studies have shown that 
VEGF expression level increased significantly in 
tumor-bearing models established using lung can-
cer cell lines and human lung cancer tissue. VEGF 
signaling pathway plays an important role in main-
taining the growth, proliferation and migration of 
tumor cells [15-17]. Therefore, VEGF and its recep-
tor VEGFR have become important targets for anti-
tumor therapy. Both in vitro and in vivo studies have 
demonstrated that bevacizumab can bind to human 
VEGF to block its biological function and exert an 
anti-angiogenic effect [18]. In this study, bevaci-
zumab combined with GP chemotherapy was used 
to treat advanced NSCLC and the clinical efficacy of 
the combination was explored. Results showed that 
compared with chemotherapy alone, the combined 
treatment significantly improved serum markers 
CEA and CYFRA21-1. Further measurement of se-

rum VEGF levels in patients showed that these lev-
els decreased significantly in patients treated with 
combination therapy, while serum VEGF levels in 
patients with chemotherapy alone did not change 
significantly, indicating that bevacizumab exerted 
its effect of inhibiting angiogenesis. Evaluation of 
treatment outcomes showed that total effective rate 
and disease control rate of patients treated with 
combined therapy were significantly higher than 
those of patients treated with chemotherapy alone. 
The 36-month follow-up results showed that the 
3-year cumulative survival rate of the combination 
therapy group was significantly higher than that of 
the simple therapy group.
 In summary, bevacizumab combined with GP 
chemotherapy in the treatment of advanced NSCLC 
can significantly improve the level of serum tumor 
markers and effectively improve the clinical effi-
cacy, thereby prolonging the survival of patients 
and we believe that this treatment should be popu-
larized in clinical practice.

Authors’ contributions

 JD was responsible for the conception and de-
sign of this study. ZY was mainly devoted to the 
collection and assembly of data. DL was responsi-
ble for data analysis and interpretation. ZZ was a 
contributor in manuscript writing. YS performed 
the research and finalized this paper. All authors 
read and approved the final manuscript.

Conflict of interests

 The authors declare no conflict of interests.

References

1. Ferrara R, Auger N, Auclin E, Besse B. Clinical and 
Translational Implications of RET Rearrangements 
in Non-Small Cell Lung Cancer. J Thorac Oncol 
2018;13:27-45.

2. Miyahara T, Sueoka-Aragane N, Iwanaga K et al. Sever-
ity and predictive factors of adverse events in peme-
trexed-containing chemotherapy for non-small cell 
lung cancer. Med Oncol 2017;34:195.

3. Van Schil PE, Berzenji L, Yogeswaran SK, Hendriks JM, 
Lauwers P. Surgical Management of Stage IIIA Non-
Small Cell Lung Cancer. Front Oncol 2017;7:249.

4. Isobe H, Mori K, Minato K et al. Real-world practice 
patterns for patients with advanced non-small cell lung 
cancer: multicenter retrospective cohort study in Japan. 
Lung Cancer: Targets and Therapy 2017;8:191-206.

5. Pignata M, Chouaid C, Le Lay K et al. Evaluating the 
cost-effectiveness of afatinib after platinum-based ther-
apy for the treatment of squamous non-small-cell lung 
cancer in France. CEOR 2017;9:655-68.

6. Pastina P, Nardone V, Botta C et al. Radiotherapy pro-
longs the survival of advanced non-small-cell lung 
cancer patients undergone to an immune-modulating 
treatment with dose-fractioned cisplatin and metro-
nomic etoposide and bevacizumab (mPEBev). Onco-
target 2017;8:75904-13.

7. Li WG, Wang HQ. Inhibitory effects of Silibinin com-
bined with doxorubicin in hepatocellular carcinoma; 
an in vivo study. JBUON 2016;21:917-24.

8. Nasha Z, Li K, Fang S et al. Kinetic change of serum 
carcinoembryonic antigen can predict early progres-



Bevacizumab combined with chemotherapy in lung cancer1406

JBUON 2018; 23(5): 1406

sion in patients with metastatic non-small cell lung 
cancer during maintenance therapy with bevacizumab 
plus pemetrexed. Oncotarget 2017;8:74910-6.

9. Sudo K, Sato K, Sakamoto S et al. Association Between 
Endothelial Progenitor Cells and Treatment Response 
in Non-Squamous Non-small Cell Lung Cancer Treated 
with Bevacizumab. Anticancer Res 2017;37:5565-71.

10. Ding T, Li ZT, Zhang X, Shi YT. Comparison of carbo-
platin and paclitaxel with or without bevacizumab in 
chemotherapeutic regimens for unresectable stage III 
non-small cell lung cancer. Eur Rev Med Pharmacol 
Sci 2017;21:3723-9.

11. Passaro A, Prelaj A, Pochesci A et al. Brigatinib for the 
treatment of ALK-positive advanced non-small cell lung 
cancer patients. Drugs Today (Barc) 2017;53:435-46.

12. Malhotra J, Jabbour SK, Aisner J. Erratum to current 
state of immunotherapy for non-small cell lung cancer. 
Transl Lung Cancer Res 2017;6:612.

13. Mino-Kenudson M. Immunohistochemistry for predic-
tive biomarkers in non-small cell lung cancer. Transl 

Lung Cancer Res 2017;6:570-87.

14. Saad M, Choi TS. Deciphering unclassified tumors of 
non-small-cell lung cancer through radiomics. Comput 
Biol Med 2017;91:222-30.

15. Niki M, Yokoi T, Kurata T, Nomura S. New prognostic 
biomarkers and therapeutic effect of bevacizumab for 
patients with non-small-cell lung cancer. Lung Cancer 
(Auckl) 2017;8:91-9.

16. Mori R, Fujimoto D, Ito M, Tomii K. Bevacizumab for 
ramucirumab refractory malignant pleural effusion in 
non-small cell lung cancer: a case report and review of 
the literature. Oncotarget 2017;8:48521-4.

17. Besse B, Le Moulec S, Marieres J et al. Bevacizumab 
in patients with non-squamous non-small cell lung 
cancer and asymptomatic, untreated brain metastases 
(BRAIN): a nonrandomized, phase II study. Clin Cancer 
Res 2015;21:1896-1903.

18. Assoun S, Brosseau S, Steinmetz C, Gounant V, Zalcman 
G. Bevacizumab in advanced lung cancer: state of the 
art. Future Oncol 2017;13:2515-35.


