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OVERVIEW

Introduction
Belzutifan is a small molecule inhibitor of hypoxia-inducible factor 2 alpha used to treat solid tumors in patients 
with von Hippel-Lindau disease. Belzutifan is associated with a low rate of minor serum enzyme elevations 
during therapy, but has not been linked to cases of clinically apparent liver injury.

Background
Belzutifan (bel zue’ ti fan) is an oral small molecule inhibitor of hypoxia-inducible factor 2 alpha (HIF-2α) which 
is elevated in tumors of patients with von Hippel-Lindau (VHL) disease. HIF is a regulator of oxygen 
homeostasis that has an oxygen-sensitive subunit (2α) and a constitutively expressed subunit (1β). With normal 
oxygen levels, HIF-2α is hydroxylated and binds to the VHL tumor suppressor protein which promotes its 
ubiquitin-targeted proteasomal degradation. With low levels of oxygen, HIF-2α binds to HIF-1β creating a 
transcription complex that stimulates hypoxia-inducible gene transcription, including genes for erythropoiesis, 
angiogenesis and cellular proliferation which can promote cancer cell growth. Patients with VHL disease have a 
defective protein that does not bind HIF-2α, leaving it free to bind HIF-1β and increase transcriptions of genes 
of angiogenesis and tumor cell growth. As a result, patients with VHL disease are at high risk of developing 
tumors including clear cell renal cell carcinoma, hemangioblastomas of the central nervous system (CNS) and 
retina, cystadenomas, and pancreatic neuroendocrine tumors. These tumors are generally slow growing and 
metastasize late, so that surgery is recommended only when they achieve a certain size or are symptomatic. In 
open label studies in patients with VHL disease and clear cell renal cell cancer, CNS hemangioblastomas or 
pancreatic neuroendocrine tumors, treatment with belzutifan resulted in a decrease in the size or retardation of 
growth (stable disease) of tumors in a high proportion of patients. Belzutifan was approved in the United States 
in 2021 for treatment of patients with tumors related to VHL disease not requiring immediate surgery. It is still 
being evaluated as therapy of patients with VHL disease who have cancers with acquired defects in the VHL 
gene. Belzutifan is available in tablets of 40 mg under the brand name Welireg. The recommended dose is 120 
mg daily until disease progression or unacceptable toxicity. Side effects are common but usually do not require 
dose modification. The most common adverse events are anemia, fatigue, headache, dizziness, nausea, dyspnea, 
arthralgia, myalgia and increases in creatinine and glucose levels. Patients treated with belzutifan should be 
monitored for oxygen saturation and with blood tests for hemoglobin, creatinine, and glucose. Uncommon, but 
potentially severe adverse events include life-threatening anemia, severe hypoxia, and embryo-fetal toxicity.



Hepatotoxicity
In the preregistration trials of belzutifan, serum aminotransferase elevations occurred in up to 20% of patients, 
but were invariably transient and mild (less than 3 times ULN) and were not accompanied by symptoms or 
jaundice. No patient required dose modification or discontinuation because of liver test abnormalities. 
Furthermore, since its more widespread use after its approval, there have been no published reports of clinically 
apparent liver injury attributed to belzutifan.

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

Mechanism of Injury
The reason why belzutifan might cause serum enzyme elevations is not known, but it is metabolized in the liver 
by the cytochrome P450 system (predominantly CYP 2C19 and to a lesser extend 3A4) and liver injury may be 
the result of production of a toxic or immunogenic metabolic intermediate. Belzutifan is potentially susceptible 
to drug-drug interactions with agents that are substrates of CYP 3A4 or inhibit CYP 2C19.

Outcome and Management
Serum enzyme elevations are not uncommon during belzutifan therapy but rarely require dose modification or 
drug discontinuation. As with any drug, belzutifan should be held if ALT or AST values rise above 5 times the 
ULN and discontinued if elevations are more than 20 times the ULN or jaundice or symptoms of liver injury 
arise.
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