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OVERVIEW

Introduction

Ramucirumab is a human monoclonal antibody to the vascular endothelial growth factor (VEGF) receptor 2 and
is an antiangiogenesis agent used in the therapy of advanced colorectal, gastric and lung cancers. Ramucirumab
has not been linked to serum enzyme elevations during therapy or to instances of idiosyncratic acute liver injury,
but has been reported to worsen liver failure in patients with decompensated cirrhosis (Child Class B or C).

Background

Ramucirumab (ra" mue sir' ue mab) is a recombinant human monoclonal IgG1 antibody to the vascular
endothelial growth factor receptor 2. Receptors for VEGF are present on endothelial cells, and the engagement of
VEGEF with these receptors promotes cell proliferation and angiogenesis. Inhibition of VEGF receptor 2 signaling
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, ramucirumab has been shown to extend
progression-free and overall survival in several forms of advanced cancer. Ramucirumab was approved in the
United States in 2014 for use in refractory, advanced gastric and metastatic non-small cell lung cancer.
Indications were broadened in 2015 to include metastatic colorectal cancer. Ramucirumab is available in
solution in single use vials of 100 mg in 10 mL or 500 mg in 50 mL (10 mg/mL) under the brand name Cyramza.
The typical dose is 8 or 10 mg/kg intravenously at intervals of every 2 or 3 weeks based upon indication the other
antineoplastic agents used in combination. Ramucirumab has significant adverse side effects. Common adverse
events include diarrhea, fatigue, anorexia, epistasis, hypertension, neutropenia, and stomatitis. Uncommon, but
potentially severe adverse events include arterial thromboembolic events, severe hypertension, infusion
reactions, impaired wound healing, worsening of cirrhosis, thyroid dysfunction, renal dysfunction including
proteinuria and nephrotic syndrome, and embryofetal toxicity.

Hepatotoxicity

In large clinical trials, serum aminotransferase elevations were no more frequent in patients receiving
ramucirumab than in those on placebo and receiving other antineoplastic agents (such as capecitabine, docetaxel
or paclitaxel). Subsequent to its approval and more general use, there have been no publications describing
clinically apparent liver injury attributable to ramucirumab. Ramucirumab is generally given with other potent
antineoplastic agents, and it is often difficult to attribute serum enzyme elevations or clinically apparent liver
injury to a specific agent being used. In trials of ramucirumab in patients with hepatocellular carcinoma and
advanced liver disease, worsening of liver failure was more frequent with the monoclonal antibody therapy than
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with placebo; that may have been due to its other, non-hepatic adverse effects, such as edema, hypertension and
proteinuria.

Likelihood score: E* (unproven but suspected cause of acute liver injury).

Mechanism of Injury

The mechanism by which ramucirumab might cause liver injury is not known. Like other monoclonal
antibodies, ramucirumab is unlikely to have intrinsic hepatotoxicity, is metabolized to smaller peptides or amino
acids by many cells and does not affect the hepatic drug metabolizing enzymes or transporting molecules.

Outcome and Management

The liver injury attributed to ramucirumab has invariably been self-limited and not associated with symptoms or
jaundice. Its effects on fluid balance may adversely affect patients with advanced cirrhosis, in whom it should be
avoided.

Drug Class: Antineoplastic Agents, Monoclonal Antibodies

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Ramucirumab - Cyramza®

DRUG CLASS

Antineoplastic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NO MOLECULAR FORMULA STRUCTURE
Ramucirumab 947687-13-0 Monoclonal Antibody Not Available
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