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 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: 

Crysvita® (Burosumab-twza) is available as a solution for subcutaneous 
injection in 10 mg/mL, 20 mg/mL, and 30 mg/mL single-dose vials 
 
Manufactured and distributed by:  Ultragenyx Pharmaceutical Inc., Novato, 
CA 94949 

  

Summary of 
Findings: 

In a randomized, open-label, parallel-group, phase 2 trial, the efficacy and 
safety of burosumab in children with X-linked hypophosphatemia was shown 
as rickets was significantly ameliorated by week 40, with a decrease in the 
mean Thacher rickets severity total score from 1.9 to 0.8 in the every-2-week 
dosing group and from 1.7 to 1.1 in the every-4-week dosing group. These 
improvements persisted at week 64. 

  
Status 
Recommendation: 

 Prior Authorization (PA) Required 
 Clinical Edit 

 Open Access 
 PDL 

   
Type of PA 
Criteria: 

 Increased Risk of ADE 
 Appropriate Indications 

 Preferred Agent 
 No PA Required 
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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 (2) 
X-linked hypophosphatemia, a disorder of renal phosphate wasting and the most common 
heritable form of rickets, is caused by loss-of-function mutations in the gene encoding 
phosphate-regulating endopeptidase homolog X-linked (PHEX), which results in excess 
circulating fibroblast growth factor 23 (FGF-23).  FGF-23 is the primary regulator of phosphate 
homeostasis and acts by controlling phosphate reabsorption in the kidney. Excess FGF-23 
impairs renal phosphate reabsorption, which leads to hypophosphatemia, and decreases the 
synthesis of the active metabolite of vitamin D, 1,25-dihydroxyvitamin D (also known as 
1,25[OH]2D). Chronic hypophosphatemia leads to rickets and osteomalacia, which often result 
in stunted growth, lower-limb deformity, pain, and physical dysfunction that can limit daily 
activities.  
Conventional therapy for X-linked hypophosphatemia consists of multiple daily doses of oral 
phosphate salts and vitamin D metabolites or analogues as replacement therapy. This treatment, 
which has been in place for approximately four decades, transiently increases serum phosphorus 
levels; however, it is associated with incomplete healing of rickets, residual skeletal deformity, 
persistent short stature, gastrointestinal side effects, and risks of metabolic and endocrine 
abnormalities such as hypercalciuria, nephrocalcinosis, and hyperparathyroidism 
 

Dosage Form(s) (3) 
Crysvita® (burosumab-twza) is available as a solution for subcutaneous injection in 10 mg/mL, 20 
mg/mL, and 30 mg/mL single-dose vials. 
 

Manufacturer (3) 
Manufactured and distributed by:  Ultragenyx Pharmaceutical Inc., Novato, CA 94949 
 

Indication(s) (3) 
Crysvita® is a fibroblast growth factor 23 (FGF23) blocking antibody indicated for the treatment of 
X-linked hypophosphatemia (XLH) in adult and pediatric patients 1 year of age and older. 
 

Clinical Efficacy (1) (mechanism of action/pharmacology, comparative efficacy)  

Burosumab-twza is an antibody that restores renal reabsorption of phosphate and increases serum 
1, 25 hydroxy vitamin D levels by binding to and inhibiting fibroblast growth factor 23 (FGF23). 
. 
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Pharmacokinetics: 
 

                           Crysvita® 

Volume of Distribution 8 L 

Metabolism Degraded into small peptides and amino acids via 
catabolic pathways 

Clearance Apparent clearance is 0.29 L/day. Clearance 
increases with weight in pediatric patients 

Half-life Approximately 19 days 
 

 

Pediatric X-linked Hypophosphatemia  
 

STUDY DESIGN Randomized, open-label, parallel-group, phase 2 trial (N=52). 

INCLUSION 

CRITERIA 

Children between 5 and 12 years of age were eligible for participation if 

they had received a diagnosis of X-linked hypophosphatemia; if they had 

active rickets at growth plates, bowing of the femur or tibia, or both; and if 

their pubertal stage was classified as Tanner stage 2 or lower (with stages 

ranging from 1 to 5 and higher stages indicating more advanced pubertal 

development). X-linked hypophosphatemia was confirmed either by the 

presence of the PHEX mutation in the patient, a directly related family 

member, or by a serum intact FGF-23 level of more than 30 pg per 

milliliter.  Additional inclusion criteria were a fasting serum phosphorus 

level of 2.8 mg or less per deciliter (0.90 mmol per liter) and a standing 

height below the 50th percentile for age and sex on the basis of local 

normative data from the United States or Europe. 

After the initial 36 patients were enrolled, another 16 patients were 

enrolled to provide additional safety and efficacy data. The 16 additional 

patients were required to have a Thacher rickets severity total score of at 

least 1.5 at the knee. Thacher rickets severity total score ranges from 0 

(no rickets) to 10 (severe rickets); scores between 0 and 5 are typically 

observed in children with the form of rickets assessed in this trial. All the 

participants discontinued the conventional therapy they were receiving for 

X-linked hypophosphatemia for the duration of the trial. 

EXCLUSION 

CRITERIA 

Key exclusion criteria were the use of vitamin D metabolites or analogues 

within 14 days before screening; the use of oral phosphate supplements, 

aluminum hydroxide antacids, systemic glucocorticoids, or thiazide 

diuretics within 7 days before screening; the use of growth hormone 

therapy within 3 months before screening; nephrocalcinosis of grade 3 or 

higher as assessed by renal ultrasonography; hypocalcemia or 

hypercalcemia; tertiary hyperparathyroidism as determined by the 
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investigator; or the use of calcimimetic agents within 2 months before 

screening. 

TREATMENT 

REGIMEN 

Patients were randomly assigned, in a 1:1 ratio, to receive burosumab 

subcutaneously every 2 weeks or every 4 weeks during a 16-week dose-

escalation period, followed by a 48-week treatment period of burosumab 

every 2 weeks, for a total of 64 weeks of treatment. 

After the initial doses of burosumab (0.1 mg per kilogram every 2 weeks 

or 0.2 mg per kilogram every 4 weeks) were administered and no severe 

side effects were observed, patients were assigned sequentially to receive 

escalating doses (0.2 or 0.3 mg per kilogram every 2 weeks, or 0.4 or 0.6 

mg per kilogram every 4 weeks). During the dose-escalation period, the 

dose was adjusted according to the patient’s fasting serum phosphorus 

level 2 weeks after administration, with a goal of attaining a phosphorus 

level at the low end of the normal range. 

 

RESULTS The primary end point was the change from baseline (with baseline 

scores determined according to radiographs obtained at screening) to 

week 40 and week 64 in the Thacher rickets severity total score, as 

determined by an independent central reader who was unaware of the 

treatment assignments; scores reflected combined assessments of 

prespecified radiographic abnormalities at the wrist and knee. 

By week 40, rickets was significantly ameliorated, with a mean Thacher 

rickets severity total score of 0.8 in the every-2-week dosing group and 

1.1 in the every-4-week dosing group (least-squares mean change, −1.1 

with every 2-week dosing and −0.7 with every 4-week dosing.  These 

improvements persisted at week 64. 

The Radiographic Global Impression of Change global score at week 40 

also indicated reduction in the severity of rickets with both dosing 

regimens.  Substantial healing of rickets (change from baseline 

represented by a score of ≥2.0) was achieved in 28 of 52 patients (54%) 

at week 40 (18 of 26 patients in the every 2 week-dosing group and 10 of 

26 patients in the every 4-week dosing group) and also in 28 of 52 

patients (54%) at week 64 (15 of 26 patients in the every 2-week dosing 

group and 13 of 26 patients in the every 4-week dosing group). 

 

SAFETY Most common adverse events across the two dosing groups were 

injections site reaction (30 patients), headache (26 patients), cough (23 

patients), nasopharyngitis (21 patients), and pain in an arm or leg (21 
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patients). 

 

Contraindications (1) 
 Concomitant use of oral phosphate and active vitamin D analogs 

 Serum phosphorus within or above normal range for age 

 Severe renal impairment or end-stage renal disease 
 

Warnings and Precautions (3) 
 Hyperphosphatemia: Elevated serum phosphorus may increase the risk of 

nephrocalcinosis; dose reduction or interruption of therapy may be required. 

 Hypersensitivity: May cause hypersensitivity reactions (e.g., rash, urticaria). Discontinue 
therapy immediately if serious hypersensitivity reactions occur. 

 Injection site reactions: Local injection site reactions may occur. Most reactions are mild 
in severity, occur within 1 day of injection, and typically resolve within 1 to 3 days with no 
treatment. Discontinue use if severe injection site reactions occur. 
 
 

Adverse Effects (2) 
 
 
 

Most common, ≥ 15% burosumab every 
2 weeks 
 (N=26) 

burosumab every 4 
weeks 
(N=26) 

 
Number of patients (%) 

All patients 
(N=52) 

Injection site reaction 17 (65.4) 13 (50.0) 30 (57.7) 

Headache 16 (61.5) 10 (38.5) 26 (50.0) 

Cough 15 (57.7) 8 (30.8) 23 (44.2) 

Nasopharyngitis 8 (30.8)  13 (50.0) 21 (40.4) 

Pain in extremity 9 (34.6) 12 (46.2) 21 (40.4) 

Upper respiratory 
tract infection 

9 (34.6) 9 (34.6) 18 (34.6) 

 
 

Drug Interactions (1) 
 Phosphate supplements 

 Vitamin D Analogs 
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Dosage and Administration (3) 
For subcutaneous use only 

 Pediatric XLH: Starting dose regimen is 0.8 mg/kg of body weight rounded to the nearest 
10 mg, administered every two weeks. The minimum starting dose is 10 mg up to a 
maximum dose of 90 mg.  
Dose may be increased up to approximately 2 mg/kg (maximum 90 mg), administered 
every two weeks to achieve normal serum phosphorus. 

 Adult XLH: Dose regimen is 1 mg/kg body weight rounded to the nearest 10 mg up to a 
maximum dose of 90 mg administered every four weeks. 

 

Cost   
 

GENERIC 
NAME 

BRAND 
NAME 

MANUFACTURER DOSE COST/ 
MONTH** 

Burosumab-twza 
 

Crysvita® Ultragenyx 10 mg SC every 2 
weeks 

$6,800 
 
 

20 mg SC every 2 
weeks 

$13,600 

30 mg SC every 2 
weeks 

$20,400 

* Maximum Allowable Cost 

Conclusion 
Crysvita® is a monoclonal antibody available as IV subcutaneous injection for the treatment of X-
linked hypophosphatemia (XLH) in adult and pediatric patients 1 year of age and older.  In the 
current trial, inhibition of FGF-23 activity with burosumab, a recombinant human IgG1 monoclonal 
antibody, was associated with an increase in renal tubular phosphate reabsorption and the 
correction of hypophosphatemia in children with X-linked hypophosphatemia.  Treatment with 
burosumab administered once every 2 weeks provided a sustained increase in the serum 
phosphorus level to normal or near-normal levels after the dose was adjusted to approximately 1 
mg per kilogram, whereas every 4-week dosing was associated with lower levels of serum 
phosphorus at the end of the dose interval.  The most common adverse effects are injection site 
reaction, headache, and cough. 
 

Recommendation 

The Division recommends adding this drug as a clinical edit. 
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