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OVERVIEW

Introduction
Voxelotor is an oral inhibitor of hemoglobin S polymerase that is used in the therapy of sickle cell disease. 
Voxelotor has been associated with rare instances of mild-to-moderate serum enzyme elevations during therapy, 
but has not been linked to instances of idiosyncratic acute liver injury.

Background
Voxelotor (vox el’ oh tor) is an orally available, small molecule inhibitor of hemoglobin S polymerase, an enzyme 
which promotes the aggregation of deoxygenated hemoglobin S. Inhibition of this enzyme decreases sickling of 
red blood cells. Sickle cell disease is caused by an inherited mutation in the β globin gene that creates 
hemoglobin S, which is prone to aggregation with deoxygenation resulting in sickling of red blood cells, 
hemolytic anemia, and recurrent painful crises involving different organs and tissues. Sickle cell disease affects at 
least 100,000 Americans and is most common in persons of African descent. Long term complications include 
disability due to recurrent painful crises, acute chest syndrome, pulmonary hypertension, stroke and cerebral 
infarcts, end-organ damage and early mortality. In clinical trials in patients with frequent sickle cell crises, 
voxelotor therapy was associated with a decrease in sickling, improvement in hemoglobin levels and decreases in 
reticulocytes and indirect bilirubin levels. Despite the apparent decrease in hemolysis, however, rates of vaso-
occlusive crises were similar with voxelotor and placebo treatment. Furthermore, HbS when bound to voxelotor 
delivers very little oxygen and the increase in hemoglobin levels may therefore not equate with better 
oxygenation of tissues. Voxelotor was approved in the United States in 2019 as therapy for sickle cell disease in 
adults and children 12 years or older. Voxelotor is available in tablets of 500 mg under the brand name Oxbryta. 
The recommended dose in adults is 1,500 mg once daily. Side effects can include headache, diarrhea, abdominal 
pain, nausea, fatigue, rash and fever. Uncommon, but potentially serious side effects include hypersensitivity 
reactions.

Hepatotoxicity
In clinical trials of voxelotor in patients with sickle cell disease, serum aminotransferase elevations occurred in 
1% to 2% of patients during therapy, but the elevations were usually asymptomatic, self-limited in course and 
mild-to-moderate in degree. Patients with sickle cell disease frequently have liver test abnormalities and most 
have some degree of jaundice, due largely to hemolysis. They are also at risk for gall stone disease (from chronic 
hemolysis), chronic hepatitis B and C (from blood transfusions), iron overload (from frequent transfusions), 
congestive liver disease (due to pulmonary hypertension), and veno-occlusive crises involving the liver which 
can be associated with serum aminotransferase elevations. In preregistration trials of voxelotor, hepatic events 



were no more common with the active drug than with placebo. Rare instances of acute aminotransferase 
elevations of unknown cause occurred in patients receiving voxelotor, but were self-limited in course and were 
not associated with worsening of preexisting bilirubin elevations or need for dose modification or 
discontinuation.

Likelihood score: E* (unproven but possible cause of acute liver injury with jaundice).

Mechanism of Injury
The mechanism by which voxelotor might cause liver injury is unknown, but may be due to an intermediate 
product of its metabolism. Voxelotor is metabolized in the liver largely by the CYP 3A4 and is susceptible to 
drug-drug interactions with inhibitors or inducers of this enzyme reactivity and with other CYP 3A4 substrates.

Outcome and Management
Liver injury due to voxelotor is generally mild and asymptomatic. Elucidating the cause of liver test 
abnormalities in patients with sickle cell disease is difficult as they are susceptible to several forms of liver injury 
including acute viral hepatitis, iron overload, gallstone disease, congestive hepatopathy from pulmonary 
hypertension, and ischemic liver injury from hepatic sickling crises.
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CHEMICAL FORMULA AND STRUCTURE
DRUG CAS REGISTRY NO. MOLECULAR FORMULA STRUCTURE

Voxelotor 1446321-46-5 C19-H19-N3-O3
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