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Abstract. The aim of this prospective study was to evaluate
the efficacy and feasibility of bevacizumab combined with
vinorelbine therapy in patients with previously treated
non‑squamous non-small‑cell lung cancer (nonSq‑NSCLC).
Patients who had received at least one prior chemotherapy
course were eligible for this study. The patients were treated
with vinorelbine (25 mg/kg on days 1 and 8) and bevacizumab
(15 mg/kg on day 1), which was repeated every 3 weeks
until the development of progressive disease or unacceptable
toxicity. Between June, 2011 and January, 2013, 15 patients
were enrolled. The response and disease control rates were
26.7 and 73.3%, respectively. The median progression-free
survival was 2.1 months and the median overall survival
was 34.1 months. Grade 3-4 phlebitis occurred in 3 patients.
Therefore, the combination of vinorelbine and bevacizumab
was found to be effective in patients with previously treated
nonSq‑NSCLC, but physicians must be aware of the risk of
phlebitis associated with this regimen.
Introduction
Lung cancer is currently the leading cause of cancer‑related
mortality worldwide. Although certain combinations of chemotherapeutic agents (cisplatin/irinotecan, cisplatin/vinorelbin,
cisplatin/gemcitabine and carboplatin/paclitaxel) as first-
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line therapy of advanced NSCLC demonstrated similar
efficacy (1), the response rate (RR) to chemotherapy is low,
with <40% of patients exhibiting significant tumor reduction.
The 5-year survival remains unacceptably low, in the order of
4-17% (2).
Bevacizumab is a recombinant humanized monoclonal antibody against vascular endothelial growth factor (VEGF) (3).
A number of clinical studies on bevacizumab have been
performed, and some demonstrated that the addition of
bevacizumab to chemotherapy in the first-line setting significantly increased the progression-free survival (PFS), overall
survival (OS) and RR of patients diagnosed with advanced
lung cancer (4-10). However, there have been few studies on
their feasibility or efficacy of bevacizumab in nonSq‑NSCLC
patients who were previously treated with a platinum‑based
regimen.
Vinorelbine, one of the vinca alkaloid agents, was selected
to be used with bevacizumab in this regimen for several
reasons as follows: Vinorelbine was suggested to possess antiangiogenic properties by preclinical data (11,12). The toxicity
profile of vinorelbine is similar to that of bevacizumab, as
neither typically causes severe thrombocytopenia or requires
corticosteroid premedication. In addition, the present trial was
conducted with a lower burden on the patients, as these agents
may be administered by injection; therefore, vinorelbine was
administered within a few minutes from the time of bevacizumab administration. In addition, two previous phase III trials
of single-agent vinorelbine as first-line treatment for elderly
patients with advanced NSCLC, revealed that vinorelbine was
well-tolerated by elderly patients (13,14). Therefore, a prospective study was conducted to investigate the combination of
vinorelbine and bevacizumab in nonSq‑NSCLC patients who
were previously treated with a platinum regimen.
Patient and methods
Study design. The present feasibility study was conducted to
evaluate the efficacy and safety of vinorelbine and bevacizumab combination therapy in patients with previously treated
nonSq‑NSCLC. The primary endpoint was feasibility and the
secondary endpoints were RR, the incidence of adverse events,
OS and PFS.
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Patient eligibility. The Ethics Review Board of Toho University
Omori Medical Center approved the present study. The eligibility criteria were as follows: Histological or cytological
evidence of NSCLC; prior administration of first-line platinumbased chemotherapy; an interval of at least 4 weeks after the last
administration of agents from the prior chemotherapy regimen;
no prior administration of vinorelbine or bevacizumab; stage
IIIB/IV or recurrent disease after surgery; measurable or
assessable disease; Eastern Cooperative Oncology Group
performance status (PS) of 0-2; age >20 years; a white blood
cell count of >3x103/µl, hemoglobin (Hb) >9.5g/dl, platelet
count >75x103/µl, bilirubin <1.5 mg/dl, aspartate aminotransferase and alanine aminotransferase level <twice the upper
limit of normal, creatinine <1.5 mg/dl and PaO2 >70 Torr;
anticipated survival ≥3 months; and provision of written
informed consent. The exclusion criteria were as follows:
Serious concomitant systemic disorders, including severe heart
failure, uncontrollable angina, hypertension, diabetes mellitus,
interstitial pneumonia, active infection, ulcer, or another
primary malignancy; history of severe hypersensitivity; and
pregnancy. All the patients provided written informed consent
to participation prior to study enrollment.
Treatment schedule. All the patients received combination
therapy with vinorelbine (25 mg/kg on days 1 and 8) and bevacizumab (15 mg/kg on day 1). Treatment was performed in
3‑week cycles with vinorelbine and bevacizumab administered
on days 1 and 8, and on day 1, respectively. Vinorelbine was
scheduled to be administered on day 1 as a 5-min intravenous
(i.v.) infusion of 25 mg/kg, followed by a 90-min i.v. infusion
of 15 mg/kg bevacizumab. If no incident occurred, the second
dose was administered over 60 min and subsequent doses over
30 min. On day 8 of each cycle, only a 5-min i.v. infusion of 25
mg/kg vinorelbine was administered. The treatment plan was
repeated until the development of progressive disease (PD),
unacceptable adverse events, or patient withdrawal of consent.
Colony-stimulating factors were used at the doctor's discretion
and 5-HT3 antagonists were used as antiemetics.
Treatment schedule amendment. Halfway through the study
the treatment schedule was modified to prevent the development of phlebitis. Betamethasone (4.0 mg i.v.) was administered
immediately prior to vinorelbine infusion.
Dose adjustment. The criteria for discontinuation of the study
included grade 3/4 drug-related toxicity requiring treatment
delay of ≥3 weeks, progressive disease, withdrawal of consent,
and any changes in the patient's condition that made further
treatment inappropriate. The criteria for dose reduction included
grade 4 hematological and grade 3 non-hematological toxicity,
in which case the vinorelbine dose was reduced by 20%.
Statistical analysis. Tumor response was evaluated using the
Response Evaluation Criteria in Solid Tumors, version1.1 (15).
All statistical analyses were performed using SPSS statistical
software, version 11.0 (SPSS Inc., Chicago, IL, USA). Survival
curves were drawn using the Kaplan‑Meier method and statistical analysis was performed using the log-rank test. A P-value
of <5% was considered to indicate statistically significant
differences.
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Table I. Patient characteristics (n=15).
Characteristics
Age (years)
Median (range)
Gender
Male
Female
PS
0
1
2
Histology
Ad
NOS
Clinical stage
IV
Rec
Smoking history
Current
Former
Never
EGFR mutation
Positive
Negative
Prior chemotherapy
1 regimen
2 regimens
3 regimens
4 regimens
≥5 regimens
Platinum doublet (+/-)
EGFR-TKI (+/-)
Single agent (+/-)
PEM (+/-)
DTX (+/-)
GEM (+/-)
CPT-11 (+/-)

No.
68
57-82
7
8
2
11
2
15
0
7
8
6
9
0
5
10
1
2
2
4
6
14/1
5/10
9/6
2/13
3/12
1/14

PS, performance status; Ad, adenocarcinoma; NOS, not otherwise
specified; Rec, recurrence after surgical resection; EGFR, epidermal
growth factor receptor gene; TKI, tyrosine kinase inhibitor; PEM,
pemetrexed; DTX, docetaxel; GEM, gemcitabine; CPT-11, irinotecan.

This single-center study was conducted at the Toho
University Omori Medical Center (Tokyo, Japan) and was
approved by its Human Genome/Gene Analysis Research
Ethics Committee (authorization number, 22-86).
Results
Patient characteristics. Between June, 2011 and January, 2013,
a total of 15 patients with nonSq‑NSCLC were enrolled in this
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study. All the patients were evaluable for toxicity and response
assessment. The patient characteristics are presented in Table I.
Of the 15 patients, 12 (80%) had received at ≤3 prior courses of
chemotherapy and all the patients had a PS of 0-2; 5 patients
harbored a mutation of the epidermal growth factor receptor
gene conferring sensitivity to tyrosine kinase inhibitors.
Treatment administration. Overall, a total of 68 cycles were
administered (median, 4; range, 1-12) and 8 patients required
a dose reduction due to toxicity. The reasons for treatment
discontinuation included disease progression (n=11), toxicity
(n=3) and the patient's wishes (n=1).
Treatment efficacy. All the patients were evaluable. There
was no complete response and 4 patients exhibited a
partial response, accounting for an overall RR of 26.7%
(95% CI: 1.3‑52.3). Another 7 patients exhibited stable disease
as their best response, resulting in an overall disease control
rate (DCR) of 73.3% (95% CI: 47.98‑98.68; Table II). The
Kaplan-Meier curve for PFS is shown in Fig. 1; the estimated
median PFS was 2.1 months (95% CI: 1.2‑4.6 months). The
Kaplan-Meier curve for OS is shown in Fig. 2; the median OS
was 34.1 months (95% CI: 15.6‑52.6 months) and the 1-year
OS rate was 78.6%.

Table II. Adverse events (n=15).
NCI CTC
---------------------------------------------------------------Grade 1/2 (%)
Grade 3/4 (%)

Toxicities
Hematological
Leukopenia
Neutropenia
Anemia
Thrombocytopenia
Non-hematological
Nausea/vomiting
Anorexia
Diarrhea
Phlebitis
Rash
Hemorrhage
Febrile neutropenia
Hypertension

20.0
13.3
40.0
20.0

33.3
53.3
6.7
0.0

13.3
6.7
0.0
26.6
33.3
0.0
0.0
33.3

6.7
13.3
0.0
20.0
0.0
0.0
6.7
0.0

NCI CTC, National Cancer Institute Common Terminology Criteria.

Treatment toxicity. All the patients ware evaluable for toxicity.
The adverse events of this study are summarized in Table II.
The incidence of grade 3-4 neutropenia, anemia and febrile
neutropenia was 53.3, 6.7 and 6.7%, respectively. The incidence
of grade 3-4 nausea/vomiting and anorexia was 6.7 and 13.3%,
respectively. Grade 3-4 phlebitis occurred in 3 patients
(20%); phlebitis improved by placement of a central venous
catheter in 1 patient and by administration of corticosteroid
treatment in 2 other patients. There were no reported grade
3/4 bevacizumab‑related adverse events, such as thrombosis,
hemorrhage, bowel perforation, hypertension, proteinuria, or
hemorrhagic events.
Discussion
The tolerability and efficacy of bevacizumab combined with
vinorelbine were evaluated in patients receiving second-line
therapy for recurrent NSCLC. The study demonstrated an
overall RR of 26.7% and an overall DCR of 73.3%. The median
PFS was 2.1 months and the median OS was 34.1 months.
Several studies on doublet chemotherapy including
bevacizumab as second-line chemotherapy for NSCLC have
been reported (16-19). Herbst et al (20) conducted a randomized second-line phase II study that evaluated the efficacy
of bevacizumab in combination with standard second-line
chemotherapies that included pemetrexed, docetaxel or erlotinib, and it demonstrated a RR of 12.5%, a median PFS of
4.8 months and an OS of 12.6 months in the bevacizumab plus
chemotherapy arm. Our study results included an RR of 26.7%,
a median PFS of 2.1 months and a median OS of 34.1 months.
These values were better compared with the abovementioned
historical data for second‑line chemotherapy. A limitation
of the present study was that it was conducted on a highly
selected patient group and our patient sample was insufficient for accurate evaluation. The aim of this study was to

Figure 1. The median progression‑free survival was 62 days.

Figure 2. The median survival time was 1,023 days.

investigate the feasibility and effectiveness of third‑generation
chemotherapy with bevacizumab. Vinorelbine was selected
as the other third‑generation chemotherapeutic agent, as it is
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a vinca alkaloid with barely any reported adverse events in
previous second‑line studies (21).
In terms of adverse events, there was a high rate of severe
phlebitis. Several studies have reported that bevacizumab has
enhanced the toxicity and increased the activity of another
agent in a combination regimen (22,23). Bevacizumab targets
VEGF and alters tumor vessel physiology, thereby increasing
intratumoral drug uptake (24,25). Seto et al (7) reported that
the addition of bevacizumab may increase the toxicity to a
certain degree (hypertension, proteinuria and haemorrhagic
events).
Adverse events were carefully monitored, particularly
phlebitis; therefore, halfway through the study, steroids were
administered as a preventive measure against the development
of phlebitis, however, 2 of 7 patients who received steroid treatment as a precaution developed phlebitis; thus, the preventive
effect of steroids was not confirmed. In our study, the combination therapy enhanced the typical adverse events associated
with cytotoxic anticancer drugs, although not those particularly associated with bevacizumab, such as hypertention,
proteinuria and bleeding. These results are similar to previous
findings on the adverse events of bevacizumab combined
with other agents (4-10). The bevacizumab and vinorelbine
combination therapy was considered as high‑risk in terms of
phlebitis or vascular events; thus, further phase II studies on
bevacizumab combined with vinorelbine are required.
The aim of the AvaALL study, which is an open-label,
randomized, multicenter phase III study, is to evaluate the efficacy and safety of bevacizumab in combination with standard
of care treatment in patients with nonSq‑NSCLC (26). Patients
will be randomly assigned to one of two treatment arms to
receive either bevacizumab plus standard chemotherapy or
standard chemotherapy alone, from the first- through to the
third‑line setting. The result of this study may indicate that
new treatment strategies should be established for previously
treated nonSq‑NSCLC patients.
In conclusion, combination treatment with vinorelbine
and bevacizumab may prove to be effective and feasible for
patients with previously treated nonSq‑NSCLC. However, this
regimen should be managed carefully due to the associated
adverse events, particularly the increased risk of phlebitis.
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