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Bevacizumab for the treatment
of metastatic colorectal cancer
complicated by abdominal
aortic aneurysm and mural
thrombus: a case report
Yujun Li †, Tong Wu †, Muhammad Muddasar Saeed
and Xiaonan Cui*

Department of Oncology, The First Affiliated Hospital of Dalian Medical University, Dalian, China
Bevacizumab, a humanized monoclonal antibody targeting vascular endothelial

growth factor (VEGF), was the first anti-angiogenic agent incorporated into

metastatic colorectal cancer treatment strategies and demonstrated broad-

spectrum anti-tumor efficacy. Commonly reported adverse events include

hypertension, proteinuria, gastrointestinal perforation, bleeding, and

thromboembolism. However, there are only a few reports on abdominal aortic

aneurysms (AAA) as a complication of bevacizumab therapy. Given the high risk

of fatal rupture with AAA, we present a case of bevacizumab-associated AAA to

raise clinician awareness of this possible, rare, and serious adverse reaction.
KEYWORDS

abdominal aortic aneurysm, bevacizumab, colorectal cancer, molecular targeting
treatment, case report
Introduction

In 2022, the International Agency for Research on Cancer reported that colorectal

cancer ranks as the third most common cancer globally (9.6%) and the second leading

cause of cancer-related mortality (9.3%). More than 50% of colorectal cancer patients will

develop distant metastasis at various stages of the disease (1). Although colorectal cancer

remains incurable, advancements in treatment have significantly improved outcomes for

patients with metastatic colorectal cancer over the past two decades (2).

The progression of colon cancer is closely related to various biomolecules involved in

tumor angiogenesis. The tumor vasculature plays a critical role in the progression of colon

cancer by supplying oxygen and nutrients (3). Bevacizumab, a humanized monoclonal

antibody targeting vascular endothelial growth factor (VEGF), was the first anti-angiogenic

agent included in the therapeutic strategy for metastatic colorectal cancer. By binding
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specifically to VEGF, bevacizumab inhibits tumor neovascularization

and blocks the VEGF receptor, thereby blocking the angiogenesis

signaling pathway (4). Additionally, bevacizumab has been

successfully combined with multiple chemotherapeutic agents for

the treatment of recurrent or metastatic colon cancer.

The AVF2107g and E3200 trials have confirmed that adding

bevacizumab to 5-Fu-based chemotherapy significantly improves

progression-free survival (PFS) and overall survival (OS) in patients

with metastatic colorectal cancer. Moreover, the TRC-0301 and

ML18147 trials demonstrated the feasibility of continued

bevacizumab treatment in patients with post-progression colorectal

cancer.While bevacizumab demonstrated promising broad-spectrum

anti-tumor activity, its cardiovascular adverse effects warrant careful

attention. Given the life-threatening risk associated with abdominal

aortic aneurysms (AAA) rupture, we present a case of AAA

potentially induced by bevacizumab to raise clinician awareness of

this rare but serious adverse effect.
Case presentation

A 65-year-old male with no history of hyperlipidemia,

hypertension, and cardiovascular disease was admitted to the

hospital in August 2022 complaining of abdominal distension and

a change in stool pattern for three months. Abdominal contrast-

enhanced computed tomography (CT) showed a rectal mass and

multiple low-density lesions in the liver, and pathological analysis of

the tumor revealed adenocarcinoma. Laparoscopic radical rectal

resection was performed, and the genetic testing showed wild-type
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NRAS, KRAS, and BRAF. The final diagnosis was postoperative rectal

cancer pT4aN1bM1, stage IVA, with multiple liver metastases.

The patient initially underwent six cycles of the first-line XELOX

plus cetuximab regimen, followed by maintenance therapy with

cetuximab until the twentieth cycle. However, subsequent

reexamination found that the liver metastases had progressed

compared to before. According to the latest CSCO and NCCN

guidelines, the second-line mXELIRI regimen was administered

every 21 days for a total of 6 cycles, involving irinotecan (200 mg/

m2) and capecitabine (800 mg/m2), in combination with 500 mg of

bevacizumab (7.5 mg/kg), supplemented by relevant protective and

supportive treatments. During this period, periodic reexamination CT

scans showed that the lesions remained stable, while the patient’s blood

pressure fluctuated between 96–136/90–96 mmHg during treatment.

Due to the history of diabetes, blood glucose levels were controlled

between 6.27–11.39 mmol/L by taking hypoglycemic drugs regularly.

Unfortunately, the patient refused further treatment.

After two months of discontinuing treatment, the patient was

re-admitted to the hospital due to sudden severe abdominal pain,

with a blood pressure of 140/96 mmHg. Enhanced CT revealed a

newly formed local intramural ulcer of the AAA with intramural

hematoma (Figure 1). The risk of AAA rupture was high, but the

patient refused immediate surgery. We recommend that the patient

continue to monitor blood pressure, take anticoagulant medication,

and undergo surgical treatment as soon as possible.

Based on the patient’s prior history of anti-tumor drug

treatment history, pre- and post-imaging characteristics, and

related pharmacological effects, we considered that this is a severe

adverse event of AAA triggered by bevacizumab treatment.
FIGURE 1

Enhanced CT images illustrating disease progression. (A) Enhanced CT of the abdomen at the patient’s last chemotherapy. (B) Enhanced CT presents
a newly emerging localized aneurysmal dilatation of the abdominal aorta, considered an intramural hematoma with ulceration (Crawford type IV),
measuring about 7.6 cm in diameter at its widest point.
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Discussion

An abdominal aortic aneurysm is characterized by a localized

dilation of the abdominal aorta, defined as an increase of 50% or

more above the normal arterial diameter. Clinically, an AAA

diagnosis is made when the aorta diameter exceeds 30 mm (5).

Symptomatic AAA, which commonly presents with pain or

rupture, often necessitates surgical treatment. Notably, the

mortality rate associated with ruptured AAA exceeds 90% (6).

Previous studies indicate that the VEGF signaling pathway is

associated with activating the phosphatidylinositol-3-kinase

(PI3K)-AKT signaling pathway during angiogenesis. Inhibiting this

signaling pathway may lead to matrix metalloproteinase 9 (MMP-9)

overexpression, resulting in extracellular matrix degradation (7).

Additionally, blocking VEGF disrupts the repair process of damaged

vascular endothelium, impairs the regenerative ability of endothelial

cells, and ultimately contributes to tissue exposure and endothelial cell

apoptosis (8). However, there are still relatively few studies exploring

the relationship between anti-angiogenic drugs and aneurysms. A

pharmacovigilance study conducted in Japan, using data from the

VigiBase database, included worldwide cases of arterial entrapment and

aneurysms associated with anti-angiogenic drugs, demonstrating an

association between anti-angiogenic drugs and the development of

aneurysms through disproportionality analysis. These findings suggest

that anti-angiogenic therapies may cause damage to the arterial wall (9).

From 2008 to 2024, we searched PubMed using the search terms

“bevacizumab” and “aortic aneurysm” and we found four relevant

case reports (10–13). These patients included three men and one

woman, with a median age of 66.5 years (range: 54–74 years). Three

patients had a history of hypertension, a recognized risk factor for

abdominal aortic aneurysm rupture (14). Bevacizumab can reduce

the level of nitric oxide and its metabolites, then increase endothelin

levels, which leads to elevated blood pressure, atherosclerotic plaque

instability, and plaque rupture. However, our cases had no history of

hypertension, and no transient increases in blood pressure were

observed before or after anti-angiogenic drug treatment. This

finding suggests that bevacizumab may damage the arterial wall,

leading to the development of aneurysms as a secondary consequence

of these injuries from a variety of causes. In addition, the AAA in our

cases occurred after four cycles of bevacizumab treatment, aligning

closely with the previously reported median onset time of six cycles

(range: 3–28 cycles). Therefore, the potential risk of AAA formation

needs to be considered in patients undergoing bevacizumab therapy,

regardless of the duration of treatment.

In November 2022, the latest guidelines for the diagnosis and

management of aortic disease recommended surgical repair for male

patients with unruptured AAA measuring 5.5 cm or higher (15).

Besides, previous studies have indicated that the rupture probability of

AAA is positively correlated with the size of the aneurysm. For AAAs

with an inner diameter of 7–7.9 cm, the annual rupture risk ranges

from 20%–40% (16). In our case, the patient’s abdominal CT revealed a

maximum aortic diameter of approximately 7.6 cm, prompting a

recommendation for surgical intervention following a vascular

surgery evaluation. Unfortunately, the patient ultimately gave up

surgery for personal reasons and opted for discharge for follow-

up observation.
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In conclusion, while there is limited experience regarding

bevacizumab-associated AAAs, their occurrence can significantly

impact patient prognosis and even lead to death. Therefore, patients

who have previously received or are currently undergoing anti-

angiogenic targeted therapy, such as bevacizumab, should be

concerned about the potential risk of developing AAAs. If

bevacizumab is deemed the optimal standard regimen, careful

management of the drug dosage is essential to ensure efficacy

while minimizing associated adverse events. Furthermore, any

sudden onset of abdominal pain should prompt immediate

evaluation and treatment, with AAA as a potential consideration.

For patients with a history of AAA, the risks associated with anti-

angiogenic targeted therapy should be thoroughly evaluated and

avoided whenever possible.
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