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Does Bevacizumab Cause Delayed Thromboembolism?
Two Cases
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Abstract

Cancer patients are at increased risk of venous thromboembolism
(VTE) and this risk may be further increased due to several other
factors including chemotherapeutic drugs. Bevacizumab is a vas-
cular endothelial growth factor (VEGF) inhibitor that has been
reported to cause arterial and venous thrombosis during the treat-
ment period. We present two cases of venous thrombosis occurring
several weeks after stopping bevacizumab, raising the question of
a delayed adverse drug effect due to the long half -life of the drug
and immune complex formation.
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Introduction

Venous thromboembolism (VTE) is responsible for approxi-
mately 300,000 deaths annually in US and 20% of these
deaths occur among cancer patients [1]. Annual incidence
of VTE is estimated to be between 0.5% and 20% depending
on the cancer type and background risk [2]. In a population-
based case-control study, patients with hematologic malig-
nancies had the highest risk of VTE, followed by patients
with lung and gastrointestinal cancers [3]. Cancer patients
often have a hypercoagulable state due to the production
of substances with procoagulant activity like cancer proco-
agulant, proinflammatory and proangiogenic cytokines and
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upregulation of tissue factor expression on tumor cells, en-
dothelial cells, and circulating monocytes [4]. The risk of
venous thrombosis in cancer patients is also increased due
to various other factors including chemotherapeutic drugs,
surgery, hospitalization and placement of central venous
catheters [5].

Bevacizumab is a vascular endothelial growth factor
(VEGF) inhibitor that has improved survival rates among
patients with cancers of lung, colon and glioblastomas.
Bevacizumab has been associated with arterial and venous
thromboembolism occurring during the treatment period
[6, 7]. We describe two cases of venous thrombosis that oc-
curred several weeks after stopping bevacizumab, raising the
question of a delayed adverse drug effect.

Case Report
Case 1

A 72-year-old female initially presented to an outside hos-
pital with right upper quadrant abdominal pain for 3 weeks.
Her past medical history was significant for controlled hy-
pertension and hyperlipidemia. Her family history was
significant for heart failure and stroke. She was worked up
with a CT scan of the abdomen which showed extensive
hepatic metastatic disease, minimal ascites and right mes-
enteric pericolonic lymphadenopathy. A colonoscopy was
performed that showed an ulcerated near-obstructing 6 cm
mass in the proximal ascending colon. Biopsies confirmed
poorly differentiated adenocarcinoma of the colon. She was
referred to our institution for further care. Patient was started
on 5-Fluorouracil, oxaliplatin, leucovorin (mFOLFOXG6)
and bevacizumab. She tolerated chemotherapy very well.
However, bevacizumab was discontinued after 2nd cycle of
chemotherapy due to wound dehiscence with some drainage
at the port site.

Two months later, the patient started having worsening
shortness of breath and pleuritic chest pain. She was seen
in the clinic. Her Physical examination was unremarkable
except for 2 + pedal edema. A CT scan of the chest showed
acute pulmonary embolism involving the right upper lobe
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Figure 1. MRI brain showing filling defect within the sagittal
sinus on post contrast images.

and posterior segment of the right lower lobe pulmonary ar-
teries. CT scan of the chest did not reveal any pulmonary
metastasis and a CT scan of the abdomen later on, revealed
stable appearance of thickening of the cecum, hepatic and
nodal metastatic disease. Patient was admitted to the hospital
for further management with anticoagulation therapy.

Case 2

A 48-year-old female presented to emergency department
with chest pain and dyspnea. She had a cardiac workup and
was diagnosed with non-ST elevation myocardial infarc-
tion (NSTEMI) which was treated medically with heparin
drip for 72 hours and aspirin. A CT scan of the chest was
also obtained and was negative for pulmonary embolism but
showed a 1.6 cm right upper lobe nodule with hilar adenopa-
thy. She underwent bronchoscopy and hilar lymph node bi-
opsy came back positive for adenocarcinoma of the lung. A
PET/CT showed uptake in right upper lobe and right hilar
and right mediastinal lymphadenopathy. A mediastinoscopy
was performed and pathology revealed multiple positive me-
diastinal lymph nodes. The patient was initially treated with
chemo-radiation (cisplatin and etoposide) but progressed.
She was then treated with a combination of carboplatin,
taxol and bevacizumab for 4 cycles which she tolerated very
well and achieved a partial remission. She was then started
on maintenance bevacizumab. Bevacizumab was discontin-
ued after 4 months due to intolerance.

Three months later, the patient presented with dyspnea
and chest pain and was found to have an acute pulmonary
embolism. She was treated with enoxaparin with a question-
able compliance. About two months later she also developed
neck swelling and CT scan of the neck demonstrated a right
internal jugular vein thrombosis. One month later, the patient
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reported recurrent headaches and MRI of the brain showed
thrombosis of the superior sagittal sinus, right sigmoid sinus,
right jugular bulb, and upper right internal jugular vein (Fig.
1). MRI of the brain did not show any conclusive evidence of
metastasis. CT scan of the chest showed stable appearance of
lung mass and lymph nodes and bilateral malignant pleural
effusions.

Discussion

Bevacizumab is a monoclonal antibody that binds to free
VEGF and forms immune complexes (IC). Vascular endo-
thelial growth factor is involved in cytoprotection, prolif-
eration of endothelial cells, and increased synthesis of nitric
oxide and prostacyclin [8, 9].

Bevacizumab prevents VEGF ligand-receptor binding
and down-streams signaling [10]. Anti-VEGF therapy inhib-
its the development of new tumor vasculature and causes the
normalization of surviving tumor vasculature and the regres-
sion of existing immature tumor vasculature [11, 12]. Be-
vacizumab has been reported to cause arterial thrombosis,
recurrent PRES (posterior reversible encephalopathy syn-
drome and venous thromboembolism [7, 13]. Shobha Rani
Nalluri et al performed a meta-analysis of 7,956 patients
from 15 phase II and II randomized clinical trial (bevaci-
zumab, n = 4,292; control, n = 3,664) and concluded that
bevacizumab increased the risk of VTE, both with high and
low doses and the risk may vary with tumor type [7].

Bevacizumab related/induced thrombosis may be
caused by several mechanisms. First, VEGF inhibition due
to bevacizumab results in vascular endothelial cell dysfunc-
tion which exposes sub-endothelial procoagulant phospho-
lipids and tissue factor, reduces production of nitric oxide
and prostacyclin and increases expression of proinflamma-
tory cytokines [14-16]. All these factors enhance coagulation
and thrombosis. In addition, bevacizumab forms immune
complexes (IC) with VEGF. These IC can directly induce
platelet aggregation and granule release in vitro and cause
thrombocytopenia and thrombosis in vivo [14]. While some
bevacizumab treated patients may not experience thrombosis
during the treatment period, it is possible that cumulative,
localized IC assembly and platelet interactions may occur
over an extended time period due to the long half-life of the
drug (about 20 days; range: 11 - 50 days) [14, 15]. This may
explain a delayed effect resulting in thrombosis even after
stopping bevacizumab. Finally, VEGF is a physiological
regulator of both adult erythropoiesis and synthesis of eryth-
ropoietin. Inhibition of VEGF induces normally dormant
adult hepatic expression of erythropoietin which may cause
thrombosis due to increase in hematocrit and blood viscosity
[17].

Our patients presented with thrombotic complications
several weeks after stopping bevacizumab. Our patients
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were at increased risk of thrombosis due to cancer and its
progression but bevacizumab may also have contributed to
VTE even after discontinuation. We propose that VTE in
these patients could have been related to the relatively long
half-life of bevacizumab, IC formation and platelet interac-
tion as described above.

Conclusion

Bevacizumab treated cancer patients are at increased risk of
VTE and this risk may vary with tumor type. Bevacizumab
induced thrombosis usually presents as an acute complica-
tion during the treatment period. Here we present two pa-
tients experiencing VTE several weeks after stopping the
drug. We speculate that VTE in these patients could be a
delayed drug adverse effect related to bevacizumab. A long
term follow up of bevacizumab treated patients to assess for
delayed side effects and analysis of data from various studies
and trials involving bevacizumab may be useful to under-
stand the true risk and etiology of such events.
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