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OVERVIEW

Introduction
Bevacizumab is a humanized monoclonal antibody to human vascular endothelial growth factor (VEGF) and an 
anti-angiogenesis agent used in the therapy of colorectal, ovarian, renal and brain cancers. Bevacizumab has not 
been linked to serum enzyme elevations during therapy or to idiosyncratic acute liver injury. Bevacizumab may 
be partially protective against the vascular hepatic damage caused by other chemotherapeutic agents.

Background
Bevacizumab (be” va siz’ ue mab) is a recombinant humanized monoclonal IgG1 antibody which is directed at 
and binds avidly to circulating vascular endothelial growth factor (VEGF). Receptors for VEGF (Flt-1 and KDR) 
are present on endothelial cells, and the engagement of VEGF with these receptors promotes angiogenesis. 
Inhibition of VEGF decreases formation of new blood vessels, which plays an important role in growth and 
spread of cancer cells. When used in combination with other antineoplastic agents, bevacizumab has been 
shown to extend both recurrence-free as well as overall patient survival in several forms of advanced cancer. 
Bevacizumab was approved in the United States in 2004 for use in metastatic colon cancer. Indications were 
subsequently extended to selected forms of non-small cell lung cancer, breast and renal cancer and glioblastoma. 
However, the indication for use in breast cancer was withdrawn in 2011 because of lack of evidence that 
bevacizumab extended overall patient survival. Bevacizumab is available vials of 100 or 400 mg (25 mg/mL) 
under the brand name Avastin. The typical dose is 5 to 10 mg/kg intravenously every 2 weeks or 7.5 to 15 mg 
every three weeks, usually in combination with other antineoplastic agents. Bevacizumab should be 
administered only by physicians with experience in using antineoplastic agents and managing their major 
complications. Bevacizumab has significant adverse side effects. Common adverse events include epistaxis, 
headache, dizziness, fatigue, hypertension, rhinitis, dry skin, back pain, excessive bleeding and skin rash. Rare 
complications include bowel, stomach or nasal septum perforation, poor wound healing, hemorrhage, 
thrombosis, renal dysfunction and ovarian failure.

Hepatotoxicity
In large clinical trials, serum aminotransferase elevations were no more frequent in patients receiving 
bevacizumab than in those on placebo or receiving comparator agents. Subsequent to its approval and general 
use, bevacizumab has not been implicated in cases of idiosyncratic adult liver injury. Bevacizumab is generally 
given with other potent antineoplastic agents and to patients with hepatic metastases which makes it difficult to 
attribute serum enzyme elevations or clinically apparent liver injury to a specific agent being used. Nevertheless, 
significant liver injury from bevacizumab must be quite rare, if it occurs at all.



Because bevacizumab inhibits angiogenesis, it has the potential to inhibit hepatic regeneration and wound 
healing after hepatic surgery. However, when used in conjunction with other antineoplastic agents before 
resection for colorectal hepatic metastases, bevacizumab has been associated with less hepatic toxicity from the 
other antineoplastic agents (such as oxaliplatin, fluorouracil and irinotecan) and has not been associated with an 
increase in perioperative complications or operative mortality. Thus, inhibition of angiogenesis by bevacizumab 
may be beneficial in ameliorating the hepatic vascular injury caused by other antineoplastic agents. Indeed, 
bevacizumab has been reported to decrease the frequency of sinusoidal obstruction syndrome in patients 
receiving chemotherapy for colorectal liver metasstases.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Mechanism of Injury
The mechanism by which bevacizumab might cause liver injury is unclear. It is a recombinant protein and 
unlikely to be inherently hepatoxic, being metabolized to small polypeptides or amino acids by many cells and 
having no effect on activity of drug metabolizing enzymes or hepatic transporter molecules. Because it is an 
inhibitor of angiogenesis, it might be benefical in ameliorating hepatic vascular injury caused by other 
antigenoplastic agents.
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regimens are associated with a higher rate of sinusoidal injury [17% vs 6%] but not steatosis [11.5% vs 9.8%], 
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