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OVERVIEW

Introduction
Selumetinib is an oral, small molecule inhibitor of the mitogen activated protein kinase 1 and 2 (MEK1/2) that is 
used to treat symptomatic, refractory fibromas in neurofibromatosis type 1. Selumetinib is associated with 
transient and usually mild elevations in serum aminotransferase levels during therapy, but has not been linked to 
cases of clinically apparent acute liver injury.

Background
Selumetinib (sel" ue me’ ti nib) is an orally available, specific inhibitor of mitogen activated protein kinase 1 and 
2 (MEK1/2) and is used to treat neurofibromatosis. Neurofibromatosis type 1 is marked by a mutation in the 
neurofibromin, a tumor suppressor gene which is a negative regulator of the RAS/MAPK signaling pathway. The 
mutant neurofibromin causes dysregulation of the RAF/MEK/ERK pathway and promotes tumor growth. In 
open label trials, selumetinib was found to improve symptoms and result in decrease in volume and distribution 
of neurofibromas in children with neurofibromatosis type 1. While partial responses occurred in more than half 
of patients, none had a complete response and resolution of all neurofibromas. Selumetinib was approved for use 
in neurofibromatosis in the United States in 2020. It is also being evaluated in other forms of cancer, such as 
melanoma, gliomas, and non-small cell lung cancer in which MEK1/2 is overexpressed. Current indications are 
for children above the age of 2 and adults with neurofibromatosis type 1 with symptomatic, inoperable plexiform 
neurofibromas. It is available in capsules of 10 and 25 mg under the brand name Koselugo. The usual 
recommended dose 25 mg/m2 twice daily. Side effects are very common and include rash, diarrhea, nausea, 
vomiting, abdominal pain, fatigue, fever, stomatitis, headache, paronychia and pruritus. Severe adverse events 
occur in approximately 24% of patients and lead to discontinuation in 12%. Severe adverse events include 
cardiomyopathy, ocular abnormalities with blurred and decreased vision, severe diarrhea and dehydration, 
severe skin rash, marked CPK elevations and rarely rhabdomyolysis, and embryo-fetal toxicity. Both cardiac and 
ophthalmologic monitoring is recommended.

Hepatotoxicity
In the prelicensure clinical trials conducted in children and adults with neurofibromatosis, serum 
aminotransferase elevations occurred in 35% of treated subject but rose to above 5 times the upper limit of 
normal (ULN) in only 4%. However, there were no liver related serious adverse events and no patient had a 
concurrent elevation in serum aminotransferase and bilirubin levels. The ALT elevations were typically mild and 
transient and usually resolved even without dose adjustment. There were no instances of clinically apparent liver 
injury attributed to selumetinib. Since approval and more wide scale availability of selumetinib, there have been 



no published reports of clinically apparent drug induced liver injury associated with its use in neurofibromatosis, 
although clinical experience with the drug, particularly with long term therapy, has been limited. However, in 
studies of experimental therapy with somewhat higher doses of selumetinib in patients with advanced, 
refractory cancers, liver test abnormalities were common and sometimes graded as severe (ALT above 20 times 
ULN) and requiring drug discontinuation. Thus, in patients with neurofibromatosis and use of recommended 
doses of selumetinib, clinically apparent liver injury is rare if it occurs at all. At higher doses, however, 
selumetinib has been associated with a very high rate of serum enzyme elevations, many of which were in the 
range suggestive of severe injury.

Likelihood score: E* (suspected but unproven rare cause of clinically apparent liver injury).

Mechanism of Injury
The causes of serum enzyme elevations during selumetinib therapy are not known. Selumetinib is metabolized 
in the liver largely through the cytochrome P450 pathway and specifically by CYP 3A4, and liver injury may be 
related to production of a toxic or immunogenic intermediate. Because it is a substrate for CYP 3A4, selumetinib 
is susceptible to drug-drug interactions with agents that inhibit or induce this specific hepatic microsomal 
activity.

Outcome and Management
Monitoring of laboratory tests (particularly CPK) is recommended for patients treated with selumetinib. Serum 
aminotransferase elevations above 5 times the upper limit of normal (if confirmed) or any elevations 
accompanied by jaundice or symptoms should lead to dose reduction or temporary cessation. There are no data 
to suggest a cross reactivity in risk for hepatic injury between selumetinib and other kinase inhibitors.
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NO. MOLECULAR FORMULA STRUCTURE

Selumetinib 606143-52-6 C17-H15-Br-Cl-F-N4-O3
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