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OVERVIEW

Introduction

Teprotumumab is a human monoclonal antibody to the insulin-like growth factor 1 receptor which is used to
treat the ophthalmopathy of Graves disease. Teprotumumab is generally well tolerated and has not been
associated with serum aminotransferase elevations during therapy or with instances of clinically apparent liver
injury.

Background

Teprotumumab (tep” roe toom’ ue mab) is a human IgG1 monoclonal antibody directed against the insulin-like
growth factor 1 receptor (IGF1R) that is used in the therapy of Graves ophthalmopathy (thyroid eye disease).
Graves disease is an autoimmune disease associated with autoantibodies, hyperthyroidism and a distinctive form
of eye disease marked by ocular inflammation and proptosis causing eye pain, dryness, redness, and swelling
which if severe can cause diplopia (double-vision) and loss of vision. Graves ophthalmopathy is associated with
autoantibodies to thyrotropin and hypertrophy of ocular fibroblasts which overexpress the IGF1 receptor.
Teprotumumab causes inhibition of IGF1 binding to its receptor and preventing cell activation. IGF1 is a potent
modulator of cell growth and inhibitor of programmed cell death, acting via the PI3K-AKT-mTOR pathway. The
inhibition of IGF1 signaling decreases fibroblast proliferation and hypertrophy. In two randomized, placebo-
controlled trials, a four month course of teprotumumab infusions led to clinical improvement in proptosis in
71% to 83% of patients compared to 10% to 20% with placebo infusions. Teprotumumab was approved as
therapy of Graves ophthalmopathy in the United States in 2019, the first therapy approved specifically for this
indication. Previously, only partially effective and off-label therapies for Graves ophthalmopathy were available,
including weekly infusions of high doses of methylprednisolone as well as other immunomodulatory agents such
as mycophenolate, azathioprine, tocilizumab, and rituximab. Teprotumumab is available as a powder for
resuspension in single use vials of 500 mg under the brand name Tepezza. The recommended dose of
teprotumumab is 10 mg/kg intravenously initially followed by 20 mg/kg every 3 weeks for a total of 8 doses.
Common side effects include local infusion reactions, muscle spasms, nausea, diarrhea, alopecia, hyperglycemia
and fatigue. Rare but potentially severe adverse reactions include exacerbation of inflammatory bowel disease,
hearing loss and cognitive decline. Teprotumumab also is embryotoxic, and women of child bearing potential
need to use effective means of contraceptive measures before and during therapy and for 6 months thereafter.

Hepatotoxicity

In preregistration trials of teprotumumab, abnormalities in serum aminotransferase levels were not reported.
Furthermore, there were no reported hepatic serious adverse events or mention of clinically apparent liver
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injury. Since approval and more general use of teprotumumab there have been no reports of clinically significant
liver injury attributed to its use. However, teprotumumab has had limited clinical use and its overall safety,
particularly if given in more than one course, is not fully defined.

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

Mechanism of Injury

Possible mechanisms of liver injury due to teprotumumab are not known. Monoclonal antibodies and
immunoglobulins are generally taken up and metabolized intracellularly to short peptides and amino acids. On
the other hand, IGF1 receptors are wide spread and have important functions in growth and development and
may alter normal metabolic pathways that can affect liver function or underlying liver conditions.

Outcome and Management
Drug Class: Monoclonal Antibodies, Antithyroid Agents

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Teprotumumab - Tepezza®

DRUG CLASS

Antithyroid Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NO. MOLECULAR FORMULA STRUCTURE
Teprotumumab 1036734-93-6 Monoclonal Antibody Not Available
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