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Objective: The aim of this study was to evaluate efficacy and safety of firstline treatment with bevacizumab, cisplatin and vinorelbine and bevacizumab
maintenance in non-squamous, non-small cell lung cancer (NSCLC).
Research design and methods: Forty-nine patients with stage IIIB plus pleural
effusion or stage IV NSCLC were included in a Phase II clinical trial. Treatment
consisted of 3-week cycles of bevacizumab (15 mg/kg on day 1), cisplatin
(80 mg/m2 on day 1) and vinorelbine (25 mg/m2 on days 1 and 8). After 6 cycles,
non-progressing patients received bevacizumab maintenance therapy. The
primary end point was progression-free survival (PFS), calculated using the
Kaplan--Meier method.
Results: Thirteen (29%) of 45 evaluable patients presented a partial response.
PFS and overall survival were 6.0 months (95% confidence interval (CI)
4.5 -- 7.5) and 14.7 months (95% CI 8.4 -- 21), respectively. Fourteen patients
(28%) experienced grade 3 -- 4 neutropenia and 7 (14%) experienced febrile
neutropenia during the combination treatment. During the maintenance
phase, the most frequent grade 3 -- 4 adverse event was hypertension. Neither
grade 3 -- 4 thrombocytopenia nor toxic death was observed.
Conclusions: The studied regimen achieved a similar efficacy to other
regimens containing platinum doublets. The data provide further evidence
that bevacizumab may be used in combination with multiple standard
platinum-based doublets in this setting.
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1.

Introduction

Incidence of lung cancer was estimated to be around 1 million of new cases worldwide for the year 2008 [1]. Eighty percent of these cases are due to non-small cell
lung cancer (NSCLC), which is thereby an important public health problem.
Fifteen years ago, cisplatin-based chemotherapy regimens demonstrated a small
but clearly established clinical benefit over best supportive care in advanced NSCLC
patients. The benefit was evident for two end points: first, overall survival (OS),
as it was shown in a large meta-analysis published in 1995, including eight
trials (all results favoring cisplatinum-based regimens: a median OS difference of
6 weeks; hazard ratio = 0.73; p < 0.0001) [2] and second, quality of life as shown
in randomized clinical trials [3,4]. Since then, focus was directed toward platinum
10.1517/14656566.2012.693165 © 2012 Informa UK, Ltd. ISSN 1465-6566
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doublets as the best regimens [5,6]. In addition, a recent metaanalysis confirmed the superior outcomes achieved by chemotherapy in NSCLC, when compared with those achieved by
best supportive care [7].
In 2002, a four-arm randomized clinical trial on the treatment of advanced NSCLC patients was published and shed
light on that issue. This study showed that four different
platinum-based doublets offered an overall response rate
(ORR) of around 20%, a median OS of 8 months, a
progression-free survival (PFS) of 3.5 months and a 2-year
OS of 11% [8]. Furthermore, no advantages of one over each
other were observed regarding efficacy or safety profile.
Chemotherapy agents tested in this trial, which enrolled more
than 1000 patients, were the most frequently used and, considered by many, the most effective at that time (cisplatin, carboplatin, paclitaxel and docetaxel), only missing vinorelbine,
whose platinum doublets did not demonstrate different outcomes in other randomized clinical trials [9,10]. On the other
hand, non-platinum doublets demonstrated a slightly lower
efficacy than that shown by platinum doublets [11].
These results showed that platinum doublets had reached a
therapeutic plateau [12]. New concepts, rather than new
regimens, were clearly needed in the early years of the 21st
century. As a matter of fact, not only one but four new concepts have been approached in the last few years in advanced
NSCLC: efficacy and safety of new targeted agents [13], the
importance of treating different histological subtypes with
different regimens [14], the use of pharmacogenomic markers
as a useful clinical tool [15] and the efficacy and feasibility of
performing a maintenance therapy strategy [16].
Many of new targeted agents have been investigated in
combination with chemotherapy in NSCLC patients in
the first-line setting [17]. However, among them, the most
advanced in clinical development are agents targeting
both EGFR and angiogenic signaling pathways [18]. Two
EGFR-tyrosine kinase inhibitors (EGFR-TKI), gefitinib and
erlotinib, and also the humanized monoclonal antibody
anti-VEGF, bevacizumab, are the first three targeted
agents which have been approved for its use in advanced
NSCLC. Results of clinical trials on EGFR-TKI [19,20] led to
the recognition that treatment-associated efficacy depends
on histology (better results on adenocarcinoma) and that
EGFR mutations are strongly predictive of efficacy of
EGFR-TKI, with a higher efficacy in tumors carrying
an EGFR mutation [19,21,22].
Tumor growth critically depends on the formation of new
blood vessels, which ensure blood supply to tumor tissues.
Angiogenesis plays a central role in NSCLC carcinogenesis
through one of its key mediators, the VEGF. In patients with
established lung tumors, there is an association between high circulating levels or intratumoral overexpression of VEGF and
poor prognosis [23-27]. VEGF may also facilitate pleural dissemination of lung cancers [28]. In preclinical models of NSCLC,
VEGF blockade has been shown to inhibit angiogenesis [29],
decrease tumor growth [30], stimulate apoptosis of cancer cells [30]
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and enhance antineoplastic chemotherapy effects [31]. Taken
together, these data support the evaluation of anti-VEGF
therapies in patients with NSCLC.
A number of antiangiogenic agents have been investigated
to date in NSCLC, most of which being small molecule,
VEGF-pathway TKIs such as sorafenib, sunitinib, vandetanib or motesanib [32]. Bevacizumab is a monoclonal antibody that binds VEGF and prevents the activation of the
VEGF-receptor and its associated signaling pathway and
has previously shown efficacy in other tumors such as
colorectal and breast cancer. Bevacizumab is the only antiVEGF monocolonal antibody approved for the firstline treatment of patients with non-squamous NSCLC on
the basis of the results of two large randomized Phase III
clinical trials: the Eastern Cooperative Group Phase III trial,
E4599, comparing bevacizumab 15 mg/kg plus carboplatin
and paclitaxel versus carboplatin and paclitaxel [33] and the
placebo-controlled Phase III trial, AVAiL, in which the
addition of bevacizumab 7.5 or 15 mg/kg to cisplatin and
gemcitabine was investigated [34]. Both trials used bevacizumab maintenance strategy and showed that bevacizumab improved efficacy outcomes when compared with
chemotherapy alone.
Although mainly cisplatin--gemcitabine but also carboplatin-paclitaxel are commonly used in Europe for front-line treatment
in patients with NSCLC, cisplatin--vinorelbine is, among others,
a standard chemotherapy regimen that has been proven similar
outcomes for the treatment of NSCLC patients [9].
The authors initiated a Phase II clinical trial to evaluate the
efficacy and safety of a regimen consisting of cisplatin and vinorelbine standard dose plus bevacizumab 15 mg/kg followed
by maintenance bevacizumab, in advanced, non-squamous
NSCLC patients, whose results are reported herein.
2.

Patients and methods

Study design and patients selection
This study was conducted as a multicenter single-arm, openlabel Phase II study. The study was approved by the institutional review boards of each participating center and was
conducted in accordance with the Declaration of Helsinki,
the Good Clinical Practice guidelines and local laws and
regulations. Patients were required to give written informed
consent before enrolment.
In order to be included in the trial, Caucasian patients
‡ 18 and £ 75 years old were required to have histological or
cytological confirmed, stage IIIB with malignant pleural effusion or stage IV, non-squamous NSCLC (TNM-UICC 2002
6th edition). Other inclusion criteria were: no previous systemic
antineoplastic treatment; measurable disease, as defined by
RECIST 1.0, outside of previously irradiated fields; Eastern
Cooperative Oncology Group (ECOG) performance status
(PS) 0 or 1 and adequate hematologic, hepatic and renal
functions (including proteinuria £ 1.0 mg/dl, serum
creatinine £ 1.6 mg/dl and creatinine clearance > 45 ml/min).
2.1
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Refused treatment
(n = 1)

Patients receiving initial
treatment
(n = 49)
Discontinued initial
treatment
Disease progression (n = 13)
Toxicity (n = 6)
Death (n = 3)
Patient choice (n = 1)
Investigator decision (n = 1)

Treated in maintenance
phase
(n = 21)

Still on maintenance
therapy at cut-off date
(n = 3)

No maintenance treatment
Toxicity (HTN) (n = 1)
Lost of follow-up (n = 1)

Discontinued maintenance
therapy
Disease progression (n = 14)
Toxicity (n = 3)
Investigator decision (n = 1)

Figure 1. Patient disposition.

Exclusion criteria were: histological evidence of predominantly
squamous cell cancer; primary tumor in close proximity to a
major vessel or with cavitation; history of gross hemoptysis;
central nervous system metastases; pregnancy or lactation; a
history of documented hemorrhagic diathesis or coagulopathy;
therapeutic anticoagulation; regular use of aspirin (> 325 mg/
day), non-steroidal anti-inflammatory agents or any other antiaggregant agents; clinically significant cardiovascular disease;
uncontrolled hypertension; radiation therapy within 21 days
or major surgery within 28 days before enrolment. An interval
higher than 6 months was required for patients who previously
received cisplatin as neo- or adjuvant treatment.
Treatment
One cycle of treatment consisted of bevacizumab 15 mg/kg
i.v. on day 1, cisplatin 80 mg/m2 i.v. on day 1 and vinorelbine
2.2

25 mg/m2 i.v. on days 1 and 8. On day 1, patients received
i.v. standard high-dose cisplatin hydration and antiemetic
prophylaxis, including 5-HT3 antagonists and corticosteroids. Cycles were repeated every 21 days for up to six cycles,
unless evidence of disease progression or unacceptable toxicity. After having received six chemotherapy cycles, patients
who achieved complete response (CR), partial response (PR)
or stable disease (SD) received maintenance therapy, consisting of bevacizumab 15 mg/kg every 3 weeks until evidence
of disease progression or unacceptable toxicity.
Dose of both cisplatin and vinorelbine were reduced 25%
in patients experiencing nadir platelet counts lower than
50,000/µl. If absolute neutrophil count was below 1000/µl
or platelet count was below 50,000/µl on day 1, chemotherapy was discontinued until recovery. After these dose
reductions, return to the initial dose was not allowed.
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Table 1. Baseline characteristics of enrolled patients.
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Characteristic
Median age, years (range)
Gender, n (%)
Female
Male
ECOG PS, n (%)
0
1
Stage, n (%)
IIIB with pleural effusion
IV
Histological type, n (%)
Adenocarcinoma
Large cell

N = 49
59 (36 -- 75)
13 (26)
36 (73)
16 (33)
33 (68)
11 (22)
38 (78)
40 (82)
9 (18)

ECOG PS: Eastern Cooperative Oncology Group performance status.

Table 2. Efficacy outcomes.
Outcome
Objective response rate
Complete response, n (%)
PR, n (%)
SD, n (%)
Progressive disease, n (%)
Median PFS, months (95% CI)
Median OS, months (95% CI)
Median duration of response,
months (95% CI)

3.
N = 45
0 (0)
13 (29)
20 (44)
12 (27)
6.0 (4.5 -- 7.5)
14.7 (8.4 -- 21.0)
4.6 (2.9 -- 6.4)

CI: Confidence interval; OS: Overall survival; PFS: Progression-free survival;
PR: Partial response; SD: Stable disease.

Adverse events and tumor assessments
Tumor status was assessed at baseline and then every three
cycles. If patients withdrew from the study for reasons other
than progressive disease, follow-up tumor assessments were
performed every 9 weeks until disease progression. Tumor
response was assessed by the site investigators, according to
RECIST. Assessment of quality of life was not performed.
Complete blood counts and serum liver and renal function
tests were obtained on day 1 before each cycle of treatment;
on day 8, a complete blood count was obtained before
administration of vinorelbine. A quantitative measurement
of proteinuria was obtained on day 1 before administration
of bevacizumab. Adverse events (AEs) were graded using the
National Cancer Institute Common Toxicity Criteria for
Adverse Events (CTC-AE) version 3.0.
2.3

Statistical methods
The primary end point of the study was PFS, defined as time
from registration to documented disease progression or death
from any cause. Secondary end points were OS defined as
time from registration to death from any cause, ORR defined
2.4
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as the sum of the PR rate plus CR rates according with the
Response Evaluation Criteria in Solid Tumors (RECIST),
duration of response defined as time from the best response
to progression or death, 1-year OS and safety profile. The
authors estimated the historical median PFS as approximately
4.5 months in patients treated with cisplatin and vinorelbine [35]. An increase in median PFS to 6.3 months with the
addition of bevacizumab would be considered significant.
Assuming a one-sided type I of 10% and exponential PFS, a
study with 50 patients would have at least 81% power to
detect the aforementioned treatment effect. No interim
analyses were planned. All patients who received at least one
dose of the study treatment were analyzed for efficacy and
toxicity end points. Continuous variables are presented using
median (range). Categorical variables are summarized in
frequency tables. Time-to-event end points were computed
using the Kaplan--Meier method. Statistical analyses were
done with SAS (version 9.1).

Results

Patient characteristics, patient disposition and
population analysis

3.1

A total of 50 patients diagnosed with advanced non-squamous
NSCLC were enrolled in the study between September
2007 and May 2009, in nine centers in Spain. One patient
received no study therapy as a result of consent withdrawal.
Among 49 patients managed as per protocol, 21 (43%)
continued bevacizumab as a single-agent maintenance. Thus,
49 patients were evaluable for these three outcomes: efficacy of
the combination regimen (cisplatin--vinorelbine--bevacizumab),
efficacy of the whole strategy (cisplatin--vinorelbine--bevacizumab
plus bevacizumab maintenance) and safety of combination
therapy. A total of 21 patients were evaluable for safety
and efficacy of bevacizumab maintenance. Figure 1 shows a
flowchart of the disposition of the patients during the
whole process of the study. This figure expands information
on the number of patients available for inclusion in the
analyses of efficacy and toxicity, as well as the number of
patients who continued further bevacizumab maintenance
after chemotherapy.
Thirty-six patients (73%) were male, 33 (68%) had
ECOG-PS1, 4 patients (8.2%) were previously surgically
managed and 2 patients (4.1%) received previous radiotherapy. Baseline demographic characteristics of the patients are
listed in Table 1.
Treatment
In the combination treatment, 23 patients (46.9%) completed
six cycles of therapy; a total of 220 cycles of chemotherapy
and 219 bevacizumab infusions were administered to
49 patients. In the maintenance treatment, 96 bevacizumab
infusions were administered to 21 patients during a median
of 12 weeks, range (1 -- 27). Three and five patients required
cisplatin and vinorelbine reductions, respectively. Vinorelbine
3.2
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Figure 2. Kaplan--Meier estimates of progression-free
survival and overall survival.

was omitted in 16% of the planned infusions. Reasons for
stopping treatment were disease progression (27 patients),
toxicity (10 patients), death (3 patients), physician decision
(2 patients), patient choice (1 patient) and lost to follow-up
(1 patient).
Efficacy
Forty-five patients were evaluable for tumor response
(Table 2). No complete responses were observed whereas
13 patients (29%) achieved a PR, leading to an ORR of
29% (95% confidence interval (CI) 16 -- 42%). Twenty
patients (44%) achieved SD as their best response. With a
median follow-up of 8.8 months (range 1 -- 22 months),
median PFS and OS were 6.0 months (95% CI 4.5 -- 7.5)
3.3

Safety
Grade 3 -- 4 hematological and non-hematological AEs are
shown in Table 3. During combination treatment (n = 49),
14 patients (28%) experienced grade 3 -- 4 neutropenia and
7 (14%) experienced febrile neutropenia. Thromcytopenia
grade 1 -- 2 was observed in 13 (26%) patients. The most
frequent non-hematological grade 3 -- 4 AEs were vomiting,
fatigue and hypertension. During the maintenance phase
(n = 21), the most frequent AE were grade 3 hypertension in
two patients (10%), one patient (5%) experienced grade
3 hemoptysis and another one had a pneumothorax. Aside
from the aforementioned case of hemoptysis, no other hemorrhagic events were observed. Neither case of grade 3 -- 4
thrombocytopenia nor of toxic death was observed.
3.4

0.2
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PFS estimate

0.8

and 14.7 months (95% CI 8.4 -- 21), respectively. Lung and
lymph nodes were the main sites for the progression of the
illness. The 1-year OS rate was 57% (95% CI 41 -- 73).
Median duration of response was 4.6 months (95% CI
2.9 -- 6.4). As of the last cut-off date of analysis (December
2009), 3 patients were still on maintenance bevacizumab
and 28 patients (57%) were still alive. Figure 2 shows
Kaplan--Meier estimated curves for PFS and OS.

The present study shows that a strategy based on a cisplatin--vinorelbine--bevacizumab induction regimen followed
by bevacizumab maintenance results in the same outcomes
achieved with other similar regimens of chemotherapy
plus bevacizumab, possibly with an advantage in toxicity
profile. To our knowledge, a regimen consisting of cisplatin--vinorelbine--bevacizumab has not previously been
investigated in NSCLC patients. The only one trial investigating this combination was recently closed due to poor
accrual [36]. Results from a Phase II trial show that the
combination bevacizumab plus vinorelbine is active in breast
cancer [37].
Two aspects on the safety results should be highlighted: first,
only 1 out of 49 patients had grade 3 -- 4 hemoptysis and
second, no patients experienced major hemorrhagic events nor
hemorrhagic events-related deaths have been observed. The
authors used bevacizumab 15 mg/kg, as others previously did,
in view of the results of the Phase III E4599 trial [33] where
patients in the 15 mg/kg arm achieved a higher ORR, a longer
median PFS and a longer median OS when compared with the
chemotherapy alone arm. In addition, the Phase III placebocontrolled AVAiL trial demonstrated that the addition of
bevacizumab to cisplatin--gemcitabine resulted in a significant
benefit in both ORR and PFS over the placebo arm [34]
although it failed in demonstrating an OS advantage [38].
Regarding dose selection, the authors designed the study before
the results of the AVAiL trial, which suggest that bevacizumab
7.5 mg/kg could be an alternative for 15 mg/kg, were
fully reported.
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Table 3. NCI-CTC version 3.0 AEs (per patient).
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Toxicity
Initial treatment (n =
Anemia
Neutropenia
Febrile neutropenia
Thrombocytopenia
Hypertension
Proteinuria
Headache
Vomiting
Fatigue
Hemoptysis
Epistaxis

Grade
1 -- 2
49) n (%)
37 (75)
18 (37)
13 (26)
5 (10)
9 (18)
10 (20)
20 (41)
34 (69)
3 (6)
10 (20)

Maintenance treatment (n = 21)
Anemia
10 (48)
Neutropenia
6 (29)
Febrile neutropenia
Thrombocytopenia
1 (5)
Hypertension
5 (24)
Proteinuria
4 (20)
Diarrhea
Hemoptysis
Epistaxis
3 (14)
Pneumothorax
Optic neuropathy
-

Grade 3

Grade 4

Grade
3 -- 4

1 (2)
11 (22)
2 (4)
4 (8)
1 (2)
4 (8)
3 (6)
-

3 (6)
5 (10)
1 (2)
-

1(2)
14 (28)
7 (14)
4 (8)
1 (2)
5 (10)
3 (6)
v

n (%)
2 (10)
1 (5)
1 (5)
1 (5)
1 (5)

-

2
1
1
1
1

(10)
(5)
(5)
(5)
(5)

AE: Adverse event: CTC: Common Toxicity Criteria.

The low occurrence of thrombocytopenia may explain our
better results on life-threatening hemorrhagic AEs. This study
used cisplatin--vinorelbine, a regimen well known for
causing thrombocytopenia less frequently than other chemotherapy doublets [9,39,40]. Of note, although not statistically
significant, a difference of 4 versus 10% grade 3 -- 4 thrombocytopenia was reported in a head-to-head comparison
versus carboplatin--paclitaxel [8]. The incidence of severe
hemorrhagic events in the AVAiL trial, whose gemcitabine-cisplatin--placebo arm resulted in a 23% grade 3 -- 4 thrombocytopenia [34], was similar to that reported in the E4599 trial.
On the contrary, no cases of grade 3 -- 4 thrombocytopenia
occurred in the 49 patients in the present Phase II trial. This
result was not surprising as none of the 125 patients enrolled
in the cisplatin--vinorelbine arm of another previously reported
randomized trial experienced grade 3 -- 4 thrombocytopenia [40].
Thus, the platinum-doublet chemotherapy partner of bevacizumab seems to be important on safety profile and the results
of the present study support that cisplatin--vinorelbine may
favorably be compared with other platinum doublets. However, this study is a non-randomized trial, and did not directly
compare chemotherapy regimens, which precludes drawing
definitive conclusions on this issue. Another limitation of this
study is associated with the possibility of having some type of
selection bias, specially by having selected the patients with
better prognosis (non-progressive) for continuation with
maintenance bevacizumab.
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The present study showed a large interval of more than
7 months between median PFS and median OS. This result
is in agreement with previous studies using a chemotherapy
plus bevacizumab continuation maintenance in advanced
non-squamous NSCLC [33,34] and supports the concept that
second-line treatments have preserved their efficacy in spite
of having used an intensive strategy of platinum doublet
plus a biologic and continuation maintenance in firstline treatment. High efficacy results of second lines after a
bevacizumab-based regimen have also been reported in
the AVAiL trial, in which 62% of the patients received
second-line treatments. As a matter of fact, the authors of
the AVAiL study stated that a cross-over effect, due to efficacy
of second-line treatments, probably obscured a possible
benefit in OS [38].
A strategy which includes maintenance therapy may be
considered as an option in NSCLC as a result of previous
clinical trials. Two types of maintenance therapy may be utilized: the so-called continuation maintenance, when an agent
used in the front-line treatment is continued until disease progression, and the so-called switch maintenance, when a different new agent is started as maintenance. The authors used a
continuation maintenance strategy with single-agent bevacizumab. An advantage of continuation maintenance therapy
over the switch strategy is to preserve the availability
of more drugs for the second- and further-line setting, an
approach which may improve OS results.
Bevacizumab antitumor effect is reached more by normalizing an irregular and tortuous tumoral vasculature and, as a
consequence of this, improving the delivery of chemotherapy
agents, rather than causing hypoxia in tumor tissues [41].
However, efficacy of single agent bevacizumab maintenance
therapy has been clearly demonstrated in randomized clinical
trials in NSCLC and our results on PFS, OS and 1-year OS
are in agreement with these previous results. Actually, adding
pemetrexed to bevacizumab in a double-agent continuation
maintenance strategy resulted in an OS of 14.1 months in a
Phase II study [42], which suggest that this strategy fails in
adding any benefit to continuation maintenance with
bevacizumab as a single agent.
Another debatable issue on the present trial is the choice
of PFS instead of the classic ORR as a main end point in
a Phase II clinical trial. However, this approach has
been considered an option when the study objectives are
focused on efficacy of biologics because they may achieve
longer median PFS or OS without a significant tumour
shrinkage [43].
Future research on the utilization of bevacizumab in
NSCLC will be focused on the search of a biomarker which
could help to predict efficacy of this agent. Several molecular
(adhesion molecules, angiogenic factors) pathologic (microvessel density) and imaging (dynamic contrast enhanced
MRI) markers have been investigated [44]. However, the definitive predictive value of these biomarkers remains controversial
and thereby this issue needs further studies.
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This is the first reported study to use cisplatin, vinorelbine and
bevacizumab combination. This study demonstrated that the
regimen is effective as a first-line treatment for advanced,
non-squamous NSCLC, with a better safety profile than other
regimens containing other different platinum doublets in combination with bevacizumab. The data provide further evidence
that bevacizumab may be used in combination with multiple
standard platinum-based doublets in this setting.
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José Manuel Gracia3, Joaquı́n Casal4,
Martı́n Lazaro5, José Luis Firvida6,
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