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Lung cancer is the most common cause of cancer-related mortality, and non-small cell lung cancer (NSCLC)
represents about 85% of all lung cancers. In the last years, novel targeted therapies have been developed
and approved in the treatment of NSCLC. Angiogenesis is a very complex process, and cancer angiogenesis
is the most important event concerning cancer growth, invasion and metastasis. VEGF signalling pathway
plays a significant role in cancer angiogenesis, and it is demonstrated that VEGF levels are correlated with
increased angiogenesis and with poor prognosis and metastasis in NSCLC patients. Bevacizumab is a
recombinant humanised monoclonal IgG1 antibody, it is one of the first agent used for anti-angiogenic
treatment, and it was approved for the treatment of non-squamous NSCLC in combination with chemotherapy.
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Lung cancer is the most common cause of cancerrelated mortality, and non-small cell lung cancer (NSCLC)
represents about 85% of all lung cancers. Many patients
with NSCLC are diagnosed with advanced stage disease,
with a poor prognosis and a median survival of 10-12
months.
In the last years novel, targeted therapies have been
developed and approved in the treatment of NSCLC.
Angiogenesis is a very complex process, it is responsible
for the formation of new blood vessels from pre-existing
vessels, and is a necessary process for proliferation and
growth of healthy cells during the fetal period, but also for
proliferation and growth of cancer cells. Cancer
angiogenesis is the most important event regarding cancer
growth, invasion and metastasis[1]. In adults, angiogenesis
has a limited role in wound healing and female reproductive
cycle. Multiple factors are involved in the regulation of
angiogenesis, but one of the most important is vascular
endothelial growth factor (VEGF). VEGF levels are
increased in different malignant tumours such as NSCLC,
colorectal cancer, ovarian cancer and so on [2].
VEGF signalling pathway plays a significant role in
cancer angiogenesis, and it consists of multiple members:
VEGF-A (generally called VEGF), VEGF-B, VEGF-C, VEGF-D,
and placental VEGF (PIGF), each with an essential role in
angiogenesis process, and three VEGF tyrosine-kinase
receptors – VEGFR-1, VEGFR-2 and VEGFR-3.VEGFR is
expressed on endothelial cells and also on cancer cells[35].
It is demonstrated that VEGF levels are correlated with
increased angiogenesis and with poor prognosis and
metastasis in NSCLC patients, and furthermore that the
levels of VEGF are higher in the patient with an advanced
stage than in those with early stages [6].
Bevacizumab is a recombinant humanised monoclonal
IgG1 antibody, it one of the first agent used for antiangiogenic treatment, and it was approved by the US Food
and Drug Administration (FDA) in 2004 for metastatic
colorectal cancer, and in 2006 for the treatment of nonsquamous NSCLC in combination with chemotherapy
[7,8].
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As mentioned before, bevacizumab is a recombinant
monoclonal antibody that inhibits the activity of VEGF and
its isomers, it is derived from murine anti-human VEGF,
and it is 93% human and 7% murine [9].
Bevacizumab is usually well tolerated and presents an
anti-VEGF toxicity profile with most common adverse
events (AEs) being hypertension, bleeding and proteinuria.
The studies conducted over the years have shown that
bevacizumab toxicity may vary with tumour types and with
patients’ characteristics [10-12].
Experimental part
Materials and methods
We conducted an observational study and reviewed 68
patients with recurrent, advanced or metastatic (IIIB or
IV) non-squamous NSCLC, from January 2015 to June
2018, that received chemotherapy ± bevacizumab.
Patients had histological confirmation of recurrent or
advanced (IIIB or IV) non-squamous NSCLC, an ECOG
performance status of 0-2 according to Eastern Cooperative
Oncology Group (ECOG), and adequate baseline
haematological, hepatic and renal function.
Patients received paclitaxel and carboplatin, or paclitaxel
and carboplatin plus bevacizumab. Chemotherapy was
administered ever y 3 weeks up to six cycles, and
bevacizumab (15mg/kg)was administered every 3 weeks
until disease progression, significant toxicity or patient’s
refusal to continue the treatment.
Patients did not receive bevacizumab if they had
significant hemoptysis, histor y of hemorrhagic or
thrombotic disorders, anticoagulation, uncontrolled
hypertension and tumour invading major blood vessels.
The progression was defined according to Response
Evaluation Criteria in Solid Tumors version 1.1 (RECIST 1.1),
and the severity of adverse events was evaluated using
Common Terminology Criteria for Adverse Events (CTCAE)
version 4.0.
Results and discussions
The total group of patients in our study comprised of 68
patients with recurrent or advanced non-squamous NSCLC.
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Table 1
CLINICAL CHARACTERISTICS OF PATIENTS

Our patients were divided into two groups: Group A patients that received chemotherapy plus bevacizumab,
and Group B –patients that received chemotherapy alone.
Patient characteristics are described in table 1.
Among patients included into the study, 44 were male,
and 24 were female patients, age was between 40 and 78
years, with a median age of 54 years for group A, and 56
years for group B.
Most of the cases were adenocarcinomas, and the most
common metastatic sites were lung, bone and adrenal
glands.
In both groups, patients received a median number of 4
cycles of chemotherapy, and in group A the median
number of bevacizumab cycles were 8 cycles, ranging
from 1 to 16 cycles.
Adverse events related to chemotherapy that were
observed in the two groups are described in table 2, and
there were no significant differences between the two

groups regarding common adverse events to
chemotherapy.
The adverse effects associated with bevacizumab are
described in table 3. The most frequent adverse events
were hypertension, proteinuria and bleeding. Most common
of the adverse events were grade 1 or 2, only a few adverse
Table 3
BEVACIZUMAB RELATED ADVERSE EVENTS

Table 2
CHEMOTHERAPY RELATED ADVERSE EVENTS

events were grade 3 or 4 and lead to discontinuation of
bevacizumab treatment.
Bleeding adverse events were in most cases epistaxis,
2 patients had hemoptysis, and 1 patient had upper digestive
haemorrhage due to duodenal ulcer.
Hypertension was observed in 6 patients, it was grade 2
CTCAE, and was resolved with antihypertensive
medication.
Arterial thromboembolic events were observed in 3
patients, 2 patients had pulmonary thromboembolism, and
one patient, a 72 years old man with stage IV NSCLC and
history of arterial hypertension, experienced central
nervous system ischemic event that occurs after the first
administration of bevacizumab. In all three cases, the
administration of bevacizumab was discontinued.
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Another patient, a 69 years old female patient, with a
history of arterial hypertension and cardiac ischemic
disease, had an episode of atrial fibrillation after 7 cycles
of bevacizumab. The adverse event was resolved, but the
patient was discontinued after receiving another 2 cycles,
due to disease progression.
Hypotension was seen in one patient with stage IV
NSCLC receiving bevacizumab.
Proteinuria was observed in 11 patients, and was grade
1 according to CTCAE 4.0, and did not require any dose
modification in our study.
Results and discussions
The VEGF pathways have been targeted as a therapeutic
option in patients with NSCLC, and Bevacizumab is an
antiangiogenic drug that was approved in the treatment of
NSCLC. Bevacizumab shows a benefit in overall survival
of the patients with NSCLC in association with
chemotherapy [8,13].
Severe proteinuria can cause significant morbidity and
may limit the use of bevacizumab. It is recommended to
temporarily stop the treatment in case of proteinuria more
than 2g/24 hours and to discontinue the treatment in case
of nephrotic syndrome. The incidence of severe proteinuria
is different among studies [13-16]. Proteinuria was the
most common side effect associated with bevacizumab
treatment in our patients. 11 patients had grade 1
proteinuria and did not require any changes or delays in
treatment administration.
Bleeding events like hemoptysis or pulmonar y
haemorrhage are common adverse events associated with
bevacizumab and may lead to fatal outcome. Tumour
cavitation was associated with an increased risk for
bleeding in some studies, and other studies show an
increased risk associated with central tumour location,
squamous histology and invasion of major blood vessels
[13,17-21]. In our study, 2 patients presented hemoptysis,
in one patient hemoptysis was grade 1, and in another
patient grade 2, and required administration of hemostatic
therapy. Epistaxis was observed in 3 patients, but the
bleeding was mild and did not require any medical
intervention.
Gastrointestinal bleeding was observed more frequently
in patients with colorectal cancer treated with
bevacizumab, but the severe bleeding was also described
in clinical trials, in sites not involved with primarily cancer
[13,21]. In our study, one patient developed upper digestive
bleeding after 16 cycles of bevacizumab, and in this case,
endoscopy showed a duodenal ulcer. A patient was
diagnosed with stage IV adenocarcinoma, with lung
metastasis, obtained a complete response after 3 cycles
of chemotherapy and bevacizumab, and remained in
complete response until now. [22]Bevacizumab was
discontinued due to the risk of severe bleeding.
Regarding arterial thrombotic events (ATEs) related to
bevacizumab treatment, the risk of developing arterial
thrombotic events is higher in this patients, and metaanalyses data confirm that the risk is 2-3 times higher. One
meta-analysis showed an incidence of ATEs of 3.8% in
patients treated with bevacizumab versus 1.7% in patients
that did not receive anti-VEGF therapy, and an incidence of
fatal ATEs of 0.6% within 30 days in these patients [23,24].In
our study, 2 patients had ATEs (arterial pulmonary
thromboembolism), and both patients were asymptomatic.
Cerebrovascular events are serious adverse events and
may increase mortality in patients with cancer, and even if
they are not so common, they are life-threatening. In clinical
trials, the risk of ischemic stroke was not significantly
different from the risk of control patients’ groups [25,26].In
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this study, one patient experienced central nervous system
ischemic event that occurs after the first administration of
chemotherapy plus bevacizumab and leads to
discontinuation of treatment.
Many clinical trials have demonstrated that
bevacizumab can cause an increase in blood pressure,
with 30-80% of the patients developing arterial
hypertension, but severe and life-threatening hypertension
was observed in only 1% of these patients [27]. It is
important that all patients receiving bevacizumab to be
carefully evaluated and blood pressure should be
monitored. Studies showed that age > 60 years, preexisting
hypertension and body mass index (BMI)>25kg/m2 is a
predictor of hypertensive response [28-30]. Our study
showed a low incidence if arterial hypertension, in only 6
patients, and all these patients were previously known with
arterial hypertension, and 2 of these patients were obese
with a BMI >25kg/m2. All these events were managed
with antihypertensive therapy and did not require any
changes in patient’s treatment.
One patient, a 69 years old female had one episode of
paroxysmal atrial fibrillation, and the event was managed
with anti-arrhythmic therapy. The patient was discontinued
after 8 cycles of bevacizumab due to disease progression
and not due to this cardiac event.
Although, hypertension is one of the most common
adverse events in patients treated with anti-VEGF therapy,
in our study one patient experience temporary hypotension
after administration of bevacizumab.[31] The patient had
no history of any cardiac disease and no antihypertensive
medication. Some studies reported a 30% incidence of
hypotension in patients with advanced colorectal cancer
treated with bevacizumab [32,33].
Neutropenia was not associated with bevacizumab
treatment, but it was reported in clinical trials with a high
incidence in patients receiving bevacizumab combined
with chemotherapy; in our study, 2 patients from group A
had grade 4 febrile neutropenia, and these 2 patients
experienced this adverse event while receiving
chemotherapy in association with bevacizumab [34].
Conclusions
In our study Bevacizumab was well tolerated and
presented a typical anti-VEGF toxicity profile with the most
common adverse events (AEs) being hypertension,
proteinuria and bleeding events [35, 36]. In our group of
patients, we’ve also experienced one cerebrovascular
event and one severe episode of paroxysmal atrial
fibrillation.
These clinical observations may help the physician in
weighing up the risk and the benefits of bevacizumab
treatment in patients with advanced or metastatic nonsmall cell lung cancer.
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