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Drug Name: 
Drug Class: 

Oxbryta™ (voxelotor) tablet 
Hemoglobin S (HbS) Polymerization Inhibitor 

Prepared For: MO HealthNet 
Prepared By: Conduent 

 
 New Criteria    Revision of Existing Criteria 

 
Executive Summary   
 

Purpose: 

The purpose of this monograph is to provide a review of new therapy to 
determine whether the reviewed drug should be made available on an open 
access basis to prescribers, require a clinical edit or require prior authorization 
for use.  

  

Dosage Forms: 
 
 
Manufacturer: 

Oxbryta is available in the form of a 500 mg oral tablet. 
 
 
 
Distributed by: Global Blood Therapeutics, Inc., South San Francisco, CA 
94080. 

 
 

 

Summary of 
Findings: 

The efficacy of Oxbryta was established in a randomized, double-blind, 
multicenter, placebo-controlled Phase III trial of 274 patients with sickle cell 
disease.  Patients were randomized to either daily doses of 1,500 mg 
Oxbryta, 900 mg Oxbryta, or placebo.  The primary endpoint was the 
percentage of participants who had a hemoglobin (Hb) response, which 
was defined as an increase from baseline of more than 1 g/dl at week 24.  
Treatment with 1,500 mg of Oxbryta daily resulted in a significant increase 
(p<0.001) in Hb levels and reduced the incidence of worsening anemia and 
hemolysis in persons with sickle cell disease.  At week 24, 51% of the 
patients in the 1,500 mg Oxbryta demonstrated a favorable Hb response as 
compared to 7% of the patients in the placebo group 

 
 

 

Status 
Recommendation: 

 Clinical Edit 
 Open Access 

 PA Required 
 PDL 

   
Type of PA 
Criteria: 

 Appropriate Indications 
 No PA Required 

 Non-Preferred 
 Preferred 
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Purpose 
The purpose of this monograph is to provide a review of new therapy to determine whether the 
reviewed drug should be considered a prior authorization drug, a clinical edit drug or an open 
access drug. While prescription expenditures are increasing at double-digit rates, payers are 
evaluating ways to control these costs by influencing prescriber behavior and guide appropriate 
medication usage. This review will assist in the achievement of qualitative and economic goals 
related to health care resource utilization. Restricting the use of certain medications can reduce 
costs by requiring documentation of appropriate indications for use, and where appropriate, 
encourage the use of less expensive agents within a drug class. 
 

Introduction (1,2) 
Hemoglobin (Hb) is the protein molecule in red blood cells (RBCs) that carries oxygen from the 
lungs to the body’s tissues and returns carbon dioxide from the tissues back to the lungs.  
Hemoglobin plays an important role in maintaining the shape of the red blood cells (RBCs).  In their 
natural shape, RBCs are round with narrow centers resembling a donut without a hole in the 
middle.  An abnormal Hb structure can cause the clumping and sticking together of mutant Hb 
molecules into rigid, long rods (HbS) that deform RBCs into a crescent, or “sickle,” shape that can 
block small blood vessels.  Sickle cell disease is a lifelong, inherited blood disorder in which these 
sickle-shaped RBCs restrict the flow in blood vessels and limit oxygen delivery to the body’s 
tissues.  It is characterized by hemolytic anemia, hemolysis, and severe and chronic inflammation 
that worsens vaso-occlusive crises (VOCs) during which patients experience episodes of extreme 
pain and organ damage.  Sickle cell disease affects approximately 100,000 persons in the United 
States and reduces life expectancy by approximately 30 years. Eight to ten percent of the affected 
population are African Americans, however, the disease can also affect Hispanics, South Asians, 
Caucasians from southern Europe, and people from Middle Eastern countries.  
 

Dosage Form (3) 
Oxbryta is available in the form of a 500 mg oral tablet. 
 

Manufacturer (3) 
Distributed by: Global Blood Therapeutics, Inc., South San Francisco, CA 94080. 
 

Indication(s) (3) 
Oxbryta is indicated for the treatment of sickle cell disease in adults and children 12 years of 
age and older. 
                   

Clinical Efficacy (3,4,5) (mechanism of action/pharmacology, comparative 
efficacy)  
Oxbryta is an HbS polymerization inhibitor that reversibly binds to Hb and stabilizes the 
oxygenated Hb state.  Through the increased Hb affinity for oxygen, Oxbryta demonstrates dose-
dependent inhibition of HbS polymerization and may inhibit RBC sickling, improve RBC 
deformability, and reduce whole blood viscosity.  It may also extend RBC half-life and reduce 
anemia and hemolysis. 
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Pharmacokinetics: 
Time to Peak Median: 2 hours 
Protein Binding 99.8% 
Volume of 
Distribution 

Central compartment: 338 L 
Peripheral compartment: 72.2 L 

Metabolism Primarily hepatic through phase I (oxidation and reduction), phase II 
(glucuronidation), and combinations of phase I and II 

Excretion Urine: ~36% (0.08% unchanged drug) 
Feces: ~63% (33% unchanged drug) 

Half-life 35.5 hours 
 

  
Clinical Trials Experience 
GBT_HOPE Trial 

STUDY 1 DESIGN Phase III randomized, double-blind, multicenter, placebo-controlled trial 
(n = 274) 

INCLUSION 
CRITERIA 

 12 to 65 years of age; male or female  
 Confirmed sickle cell disease (homozygous HbS, sickle HbC 

disease, Hb Sβ-thalassemia, or other genotypic variants of sickle 
cell disease) 

 Hb level between 5.5 and 10.5 g/dl during screening 
 Had had 1 to 10 VOCs in the past 12 months (defined as acute 

painful crisis or acute painful crisis or acute chest syndrome for 
which there was no explanation other than vaso-occlusive crisis 
and that met the protocol-specified criteria 

 For participants taking hydroxyurea (HU), the dose of HU (mg/kg) 
must be stable for at least 3 months prior to signing the informed 
consent form (ICF) 

EXCLUSION 
CRITERIA 

 More than 10 VOCs within the past 12 months that required a 
hospital, emergency room, or clinic visit 

 Patients who are receiving regularly scheduled RBC transfusion 
therapy (also termed chronic, prophylactic, or preventive 
transfusion) or have received a RBC transfusion for any reason 
within 60 days of signing ICF 

 Hospitalized for sickle cell crisis or other vaso-occlusive event 
within 14 days of signing the ICF 

 Hepatic dysfunction characterized by alanine aminotransferase 
(ALT) greater than four times the upper limit of normal 

 Severe renal dysfunction (estimated glomerular filtration rate at 
the screening visit; calculated by the central laboratory) less than 
30 ml/min/1.73m2 or on chronic dialysis 

TREATMENT 
REGIMEN 

Patients were randomized to receive 1,500 mg of Oxbryta, 900 mg of 
Oxbryta, or placebo for up to 72 weeks 

RESULTS The primary endpoint was the percentage of participants who had a 
Hb response, which was defined as an increase from baseline of 
more than 1 g/dl at week 24.   
  
The primary endpoint analysis demonstrated a Hb response at week 
24 in a significantly greater percentage of participants in the 1,500 mg 
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Oxbryta group (51%) than in the placebo group (7%) (p<0.001).  In 
the 900 mg Oxbryta group, 33% had a Hb response at week 24. 

SAFETY The frequency of adverse events not related to sickle cell disease in 
patients treated with 1500 mg of Oxbryta was 94%, 93% in the 900 mg 
of Oxbryta group, and 89% in the placebo group. 

 

Contraindications (3,4) 
 None 

 

Warnings and Precautions (3,4) 
 Hypersensitivity to Oxbryta or any component of the formulation. 
 Hepatic impairment: Severe hepatic impairment (Child Pugh class C) increases Oxbryta 

exposure. Reduce dose. 
 Drug-drug interactions: Potentially significant interactions may exist, requiring dose or 

frequency adjustment, additional monitoring, and/or selection of alternative therapy. 
 Laboratory test interference: Oxbryta may interfere with high-performance liquid 

chromatography measurement of Hb subtypes (HbA, HbS, and HbF).  Chromatography 
should be performed when Oxbryta is not being administered if precise Hb species 
quantitation is required. 

 Pregnancy: Adverse events during pregnancy were not observed in animal reproduction 
studies. 

 Lactation: It is not known if Oxbryta is present in breast milk.  Breastfeeding is not 
recommended during and for at least 2 weeks after the last Oxbryta dose. 
 
 

Adverse Effects (3,4) 
 

Most common, > 10% Oxbryta, 1,500 mg 

(n = 88) % 
Oxbryta 900 mg 

(n = 92) % 
Placebo 

(n = 91) % 
Abdominal pain 14 14 8 
Diarrhea 20 17 10 
Fatigue  14 13 10 
Fever 12 11 7 
Headache 26 15 22 
Nausea 17 16 10 
Skin rash 14 11 10 
Upper respiratory tract 
infection  

14 18 11 

Vomiting 11 13 12 
 
 

Drug Interactions (3,4) 
 Avoid concomitant use of strong or moderate CYP3A4 inducers, strong CYP3A4 

inhibitors, or fluconazole.  If concomitant use is necessary, adjust Oxbryta. 
 Strong CYP3A4 inhibitors or fluconazole: Reduce Oxbryta dose to 1,000 mg once daily. 
 Strong or moderate CYP3A4 inducers: Increase Oxbryta dose to 2,500 mg once daily. 
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Dosage and Administration (3,4) 
 1,500 mg orally once daily 

 

Cost   

** Wholesale Acquisition Cost 
 

Conclusion 
Oxbryta was granted accelerated approval by the FDA as treatment for sickle cell disease.  It 
works by inhibiting HbS, the deoxygenated sickle hemoglobin polymerization, which is the 
central abnormality in sickle cell disease.  With Oxbryta, sickle cells are less likely to bind 
together and form sickle shape.  The efficacy of Oxbryta was established in a double-blind study 
of 274 patients with sickle cell disease.  Treatment with Oxbryta demonstrated a significant 
increase in Hb response rate in patients who received 1,500 mg of Oxbryta compared to the 
placebo group.  Common side effects include headache, diarrhea, abdominal pain, nausea, 
fatigue, rash and pyrexia. 
 

Recommendation 
The MO HealthNet Division recommends adding this drug to the current dose optimization fiscal 
edit and the rare disease clinical edit.  
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Prepared by:  Jo Klinger, PharmD 
Date:  February 2, 2020 
 

Generic Name Brand Name Manufacturer Dose Cost**/ Month 

Voxelotor Oxbryta Global Blood 
Therapeutics 

3 – 500 mg tablets $10,417 


