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OVERVIEW

Introduction
Belimumab is a human monoclonal antibody to the soluble B-lymphocyte stimulator (BLsY) which is used in 
the therapy of systemic lupus erythematous. Belimumab has been linked to an uncommon incidence of transient 
serum enzyme elevations during therapy, but has yet to be linked to instances of clinically apparent liver injury.

Background
Belimumab (be lim’ ue mab) is a human monoclonal IgG1 antibody to the B-lymphocyte stimulator (BLyS, B cell 
activating factor), a growth factor required for B cell activation, survival, maturation into plasma cells and 
immunoglobulin production. Belimumab binds to soluble BLyS and blocks its binding to B cell receptors, which 
results in a depletion of activated B cells. This monoclonal antibody has been shown to be effective in reducing 
disease activity in patients with systemic lupus erythematosus, a disease marked by elevated levels of soluble 
BLyS, B cell dysregulation and production of pathogenic autoantibodies and immune complexes. Belimumab 
was approved for use in the United States in 2011 and current indications are for treatment of children (ages 5 
years and above) and adult patients with active, autoantibody positive systemic lupus erythematosus (SLE) who 
are receiving standard therapy. It is also approved as therapy for lupus nephritis. Belimumab is available in two 
forms under the brand name Benlysta: as a lyophilized powder in 120 and 400 mg single dose vials for 
intravenous use in children or adults, or as a solution of 200 mg/mL a prefilled autoinjector or singe-dose syringe 
for subcutaneous use in adults only. For the intravenous formulation, the recommended dose is 10mg/kg every 2 
weeks for 3 doses and then every 4 weeks. Premedication with an antihistamine is recommended. For the 
subcutaneous formulation, the dose is 200 mg once weekly. Adverse effects include infusion reactions, nausea, 
diarrhea, headache, insomnia, depression, pain in the extremities and low grade fever. Rare, but potentially 
serious side effects include anaphylactic reactions, serious infections, progressive multifocal 
leukoencephalopathy (PML), depression and suicide.

Hepatotoxicity
In publications on the large scale trials of belimumab, elevations in serum aminotransferase levels were 
uncommon (less than 1%) and no more frequent during belimumab therapy than in placebo treated controls. In 
the prelicensure studies there were no reports of clinically apparent liver injury attributed to belimumab and, 
since its approval and more wide scale use, there have been no case reports of liver injury with jaundice linked to 
belimumab therapy. Reactivation of hepatitis B can occur with use of immunosuppressive monoclonal 
antibodies such as infliximab and adalimumab, but instances have not been reported with belimumab. However, 
belimumab does result in a decrease in circulating B cells and immunoglobulin levels and thus might be a cause 



of reactivation of HBV replication in a susceptible patient. Nevertheless, severe liver injury has not been 
reported with use of belimumab.

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

Mechanism of Injury
The cause of the rare serum enzyme elevations during belimumab therapy is not known. Monoclonal antibodies 
are generally metabolized to small peptides and amino acids by multiple tissues including the liver and are not 
intrinsically toxic to hepatocytes. Most clinically significant liver injury induced by monoclonal antibodies is due 
to induction of autoimmunity or reactivation of hepatitis B.

Outcome and Management
The serum aminotransferase elevations that have been reported during belimumab therapy were generally 
transient, mild and asymptomatic and did not require dose modification or delay in therapy. Elevations above 5 
times the upper limit of normal should lead to more careful monitoring and suspension of further infusions, at 
least until levels return to normal or near normal levels. There is no evidence of cross sensitivity to hepatic 
reactions among the various monoclonal antibodies.
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