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EXECUTIVE SUMMARY 

This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 

entity Bylvay (odevixibat) is necessary to ensure the benefits outweigh its risks.  Albireo AB submitted a 

New Drug Application (NDA) 215498 on November 20, 2020 for odevixibat with the proposed indication 

for treatment of pruritus in pediatric patients with progressive familial intrahepatic cholestasis (PFIC).  

The clinical reviewer concluded that odevixibat was effective in improving pruritus in pediatric patients 

with PFIC.  There were no treatment related deaths in the clinical trials; however, odevixibat carries the 

risk of liver enzyme abnormality.  The applicant did not submit a proposed REMS or risk management 

plan with this application. 

The Division of Risk Management (DRM) and the Division of Hepatology and Nutrition (DHN) agree that 

a REMS is not necessary to ensure the benefits of odevixibat outweigh its risk for the proposed 

indication for treatment of pruritus in pediatric patients with progressive familial intrahepatic 

cholestasis (PFIC). PFIC is a rare condition causing progressive liver disease for which this patient 

population is routinely monitored.  The risks associated with odevixibat do not appear to exceed that of 

other products used in the treatment of PFIC, nor pose any serious safety risks unique to odevixibat.  In 

addition, prescribers likely to treat PFIC patients are familiar with the monitoring and management of 

liver test abnormalities which may occur when taking odevixibat.  Based on the safety profile and 

efficacy demonstrated in clinical trials, the benefit-risk profile is acceptable and risk mitigation beyond 

labeling is not required. 

1 Introduction 

This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 

mitigation strategy (REMS) for the new molecular entity (NME) Bylvay (odevixibat) is necessary to 

ensure the benefits outweigh its risks.  Albireo AB submitted a New Drug Application (NDA) 215498 on 

November 20, 2020 for odevixibat with the proposed indication for the treatment of pruritus in 

pediatric patients with progressive familial intrahepatic cholestasis (PFIC). This application is under 

review in the Division of Hepatology and Nutrition.  The applicant did not submit a proposed REMS or 

risk management plan with this application.    

2 Background 

2.1 PRODUCT INFORMATION 
Bylvay (odevixibat), a new molecular entity (NME)a, is an ileal bile acid transporter (IBAT) inhibitor 

proposed for the treatment of pruritus in pediatric patients with progressive familial intrahepatic 

cholestasis (PFIC).  The exact mechanism of action for therapeutic effects in pruritus is unknown.  

Odevixibat binds reversibly to IBAT to decrease the reuptake of bile acids into the liver leading to an 

increase in the clearance of bile acids via the colon.1   

 

 
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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Odevixibat is proposed to be available as oral pellets in 200 mcg and 600 mcg as well as  

available in 400 mcg and 1200 mcg.  The contents of the oral pellets are to be mixed into soft food for 

administration.  The  are to be swallowed whole with a glass of water.  The recommended 

dose of odevixibat is 40 mcg/kg once daily and may be increased up to 120 mcg/kg once daily if there is 

no improvement in pruritus after 3 months.b 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 215498 relevant to this review:   

• 11/20/20: NDA 215498 submission for the treatment of pruritus in pediatric patients with 

progressive familial intrahepatic cholestasis (PFIC) 

• 03/22/2021: A Mid-cycle meeting was held between the Agency and the Applicant via 

teleconference. The Agency informed the Applicant that review of the safety database was 

ongoing; however, at this time, there were no safety issues that require a REMS for odevixibat. 

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 

Progressive familial intrahepatic cholestasis (PFIC) is a rare inherited condition  that causes progressive 

liver disease which typically leads to liver failure.2  PFIC is characterized by defective secretion of bile 

acids.  This condition usually begins during infancy or childhood and is associated with growth failure, 

jaundice, hepatosplenomegaly, and severe pruritus.2,3  The severe pruritus is a dominant feature in the 

early stages of PFIC for it is often intractable and disabling.3 

There are three well-defined types of PFIC:  Type 1, Type 2, and Type 3.  All types are related to genetic 

mutations in the hepatocellular transport system involved in bile formation.4  PFIC 1 and PFIC 2 appear 

within the first months of life and PFIC 3 has an onset later in infancy, childhood or even young 

adulthood.  PFIC is estimated to effect 1/50,000 to 1/100,000.4,c  

The itching associated with PFIC has been described as life changing for the patient and the patient’s 

family due to its persistent and unrelenting nature.4,5  Continuous scratching, scarring of the skin, 

sleepless nights, daytime fatigue are all a result of the pruritus associated with PFIC.  Some children are 

unable to focus at school and experience self-esteem and social challenges.5  All of these factors, in 

addition to a limitation in one’s ability to participate in daily activities, lead to a poor quality of life.5,d  

 
b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug 

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 

involved. 

d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 

treated with the drug. 
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3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
Conventional therapy for pruritus caused by PFIC involves the use of antihistamines, ursodeoxycholic acid 

(UDCA), cholestyramine and rifampin for the severe itching.  In most cases, antihistamines do not 

alleviate the itching and sedating antihistamines may increase fatigue already associated with liver 

disease.  UDCA therapy may relieve pruritus by improving liver function and preventing further liver 

damage; however, it has been shown to only mildly reduce itching.4,3   Cholestyramine, a bile acid 

sequestrant, decreased pruritus in a clinical trial but is associated with bloating and malabsorption of fats 

and fat-soluble vitamins.2  Rifampin is thought to treat pruritus via the excretion of potential pruritogens.2  

Due to the potential adverse effects of hepatoxicity, anorexia, and nausea, the usage of rifampin is 

limited.  When these conventional therapies fail, the alternative is surgical biliary diversion or liver 

transplantation which can be invasive and cause further complications.4 

Currently, there are no FDA-approved therapies for pruritis caused by PFIC.  While there are existing 

off-label treatment options, there remains an unmet medical need for these patients.   

4 Benefit Assessment 

The efficacy and safety of odevixibat for the treatment of pruritus in pediatric patients with PFIC is 

supported by one phase 3 pivotal trial, Study A4250-005 (NCT03566238).  Additional supportive 

evidence came from one phase 3 open-label extension trial, A4250-008 (NCT03659916). 

Study A4250-005 was a multicenter, randomized, double-blind, placebo-controlled study to evaluate the 

efficacy and safety of odevixibat in pediatric patients with PFIC 1 or 2.  Patients were randomized in a 

1:1:1 ratio to receive odevixibat 40 mcg/kg (n= 23), odevixibat 120 mcg/kg (n = 19) or placebo (n= 20) 

once daily  for 24 weeks.  Efficacy was assessed in a total of 62 patients with ages ranging from 6 months 

to 17 years.  The primary endpoint was the proportion of positive pruritus assessments at the patient 

level over the 24 week treatment period.  A positive assessment was defined as a scratching score of ≤1 

or at least a 1-point drop from baseline on the Albireo Observer Reported Outcome (ObsRO) 

instrument.1,e Per the Agency, the clinical meaningfulness of the prespecified endpoint was unclear.  

Hence, an alternative endpoint from the Agency was used for the primary assessment of efficacy, 

defined as the mean percentage of assessments over the 24-week treatment period that are ≤1 (no 

scratching or a little scratching), where patients’ pruritus was assessed by their caregiver twice daily on a 

single-item ObsRO with scores ranging from 0 (no scratching) to 4 (worst possible scratching).6  The data 

was re-analyzed by the clinical review team using the alternative endpoint.   

 
e Albireo developed novel clinical outcome assessment tool, including Patient Reported Outcomes (PRO) and 

ObsRO instruments, to assess pruritus (itching and scratching, respectively). These instruments also evaluated 

sleep disturbance. The development of the instruments followed industry and regulatory best practice guidelines 

(see Pruritus Clinical Outcomes Assessment [COA] Dossier and Sleep COA Dossier). Patients and/or their caregivers 

were provided an electronic diary (eDiary) for twice-daily recording (AM, representing nighttime impact and PM, 

representing daytime impact) of itching, scratching, and sleep disturbance throughout the study using the PRO (for 

patients ≥8 years of age) or ObsRO (caregivers of all patients).  
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Participants that completed the 24-week treatment period were eligible to enroll into extension study 

A4250-008, an ongoing, open-label study to evaluate long-term safety with odevixibat. 

Results: 

In pivotal study A4250-005, both the 40 mcg/kg and 120 mcg/kg doses of odevixibat were statistically 

superior for the primary endpoint of positive pruritus assessments.f  Table 1 highlights the results of the 

primary endpoint for A4250-005.     

Table 1. Efficacy Results Over 24-Week Treatment Period* 

 

Placebo 

(n=20) 

Odevixibat 

40 mcg/kg/day 

(n=23) 

120 mcg/kg/day 

(n=19) 

Prespecified Primary Endpoint: Mean Percentage of Assessments Over the Treatment Period  
Scored as 0 (No Scratching) or 1 (A Little Scratching) or 1-Point Drop from Baseline (%) 

Mean (SE) 30.1 (9.1) 58.3 (8.6) 51.8 (9.5) 

Mean Difference vs  

Placebo (95% CI) 

 28.2  

(9.8, 46.6) 

21.7 

(1.9, 41.5) 

One-sided unadjusted p-

value 

 0.0016 0.0163 

One-sided adjusted p-

value 

 0.0019 0.0163 

Alternative Endpoint Definition: Mean Percentage of Assessments that are ≤1 

Mean (SE) 8.9 (3.1) 32.0 (7.2) 28.3 (7.4) 

Mean Difference vs 

Placebo (95% CI)a 

 22.2  

(4.7, 39.6) 

16.9  

(-2.0, 35.7) 

One-sided unadjusted p-

value  

0.0069 0.0390 

*Modified table from  and Section 6.2.1.4 Results of Analyses in IRT 

The clinical reviewer concluded that odevixibat is approvable for treatment of pruritus in PFIC.6  

 
f Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 

or condition. 
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5 Risk Assessment & Safe-Use Conditions 

The safety database for odevixibat is comprised of data from one phase 3 study, A4250-005, and a long-

term safety extension study, A4250-008, with 84 patients.  A total of 77 patients received at least 1 dose 

of odevixibat and approximately 50% of the patients were treated with odevixibat for at least 18 weeks.  

Adverse eventsg reported in ≥ 2% of participants receiving odevixibat were diarrhea, liver test 

abnormalities, vomiting, abdominal pain, and fat-soluble vitamin deficiency.  Table 3 provides details on 

the comparison of adverse events in the different treatment groups. 

Table 3. Adverse Events Occurring in ≥ 2% of the Odevixibat Treatment Group7* 

Adverse Event Placebo 

N=20 

n (%) 

Odevixibat 40 

mcg/kg/day 

N = 23 

n (%) 

Odevixibat 120 

mcg/kg/day 

N=19 

n (%) 

Total 

Odevixibat 

N = 42 

n (%) 

Diarrhea 2 (10.0) 9 (39.1) 4 (21.1) 13 (31.0) 

Transaminases 

increased (ALT, AST) 
1 (5.0) 3 (13.0) 4 (21.1) 7 (16.7) 

Vomiting 0 4 (17.4) 3 (15.8) 7 (16.7) 

Abdominal pain 0 3 (13.0) 3 (15.8) 6 (14.3) 

Fat- Soluble Vitamin 

deficiency (A, D, E 

and K) 

3 (15.8) 

*Modified table from Prescribing Information 
**Fat-Soluble Vitamin (FSV) Deficiency included new onset or worsening of FSV of vitamin A, E, D and K. Vitamin K deficiency 
was assessed by measuring INR elevation that was responsive to vitamin K administration     

 

Deaths 

No deaths were reported during the clinical development programs for study A4250-005 or the ongoing 

study A4250-008.   

5.1  ADVERSE EVENTS OF SPECIAL INTERESTh 

 
g Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 

that may be related to the drug and the background incidence of such events in the population likely to use the 

drug.   

h Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 

that may be related to the drug and the background incidence of such events in the population likely to use the 

drug. 
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5.1.1 Liver Test Abnormalities 

Liver test abnormalities (increases in ALT, AST, direct and total bilirubin) were reported at a higher 

frequency in the pooled odevixibat group at 45.2% compared to 25% in the placebo group.  Of note, 

elevated liver tests are seen in PFIC patients during infancy.  In study A4250-005, 9 of the 14 treatment 

interruptions (predefined in the study protocol) were due to liver test abnormalities.  During the 

treatment interruption, all patients, except for one, recovered or the AE resolved and resumed 

treatment.   Per the clinical reviewer, it was challenging to characterize the extent of the liver injury, 

however, there were no single cases that fit Hy’s law criteria and no patient withdrew due to 

irreversible liver enzyme abnormality.6    The risk of elevated liver enzymes and total bilirubin will be 

included in the Warning and Precautions section of the label.  The clinical reviewer recommends that 

Section 5 of the labeling include information for monitoring liver tests at baseline and during 

treatment as well as including recommendations for treatment interruptions, dosage reductions, and 

discontinuations as warranted for liver test abnormalities.6     

6 Expected Postmarket Use 

Odevixibat is likely to be used in the outpatient and inpatient setting as chronic therapy and will 

be administered orally by a caregiver or the patient.  The primary prescribers for odevixibat are 

likely to be hepatologists and pediatricians who specialize in the treatment of PFIC and are 

familiar with the monitoring and management of liver test abnormalities.    

7 Risk Management Activities Proposed by the Applicant 

The Applicant did not submit a REMS with the application but proposed the use of routine 

pharmacovigilance and the approved product labeling as risk minimization measures.   

8 Discussion of Need for a REMS 

Odevixibat is an ileal bile acid transporter (IBAT) inhibitor proposed for the treatment of pruritus in 

pediatric patients with PFIC.  Use of odevixibat will provide an option for patients who approved 

treatment options are not available. 

PFIC is a rare inherited condition that causes progressive liver disease which typically leads to liver 

failure.2  This condition usually begins during infancy or childhood and is associated with growth failure, 

jaundice, hepatosplenomegaly, and severe pruritus.2,3  The severe pruritus is described as persistent and 

unrelenting and significantly impacts the patient’s quality of life.  The one pivotal trial, A4250-005, 

supports the efficacy of odevixibat as evidenced by a statistically significant improvement in positive 

pruritus assessments with an acceptable safety profile.   

Odevixibat is associated with liver enzyme abnormalities.  The pivotal studies showed an imbalance in 

the number of liver test abnormalities in comparison to placebo.  However, the clinical reviewer noted 

that it was challenging to characterize the extent of the liver injury as there were no single cases that fit 

Reference ID: 4823020



 

9 

 

Hy’s law criteria and no patient withdrew due to irreversible liver enzyme abnormality.6   Additionally, 

elevated liver tests are seen in PFIC patients due to the progressive liver failure.  Prescribers who treat 

patients with PFIC are likely to be familiar with the risk of liver enzyme elevations, bilirubin elevations 

and other risks associated with odevixibat.  Furthermore, the risk of liver test abnormalities will be 

included in the Warning and Precautions section of the label with recommendations for the following:  

liver test monitoring at baseline and during treatment, treatment interruptions, treatment reductions, 

and treatment discontinuation as warranted.    At the time of this review, labeling discussions were 

ongoing.  As the risks associated with odevixibat do not appear to exceed those of other approved 

products, nor pose any serious safety risks unique to odevixibat, this reviewer has concluded that 

based on available safety information, a REMS is not necessary to ensure the benefits outweigh the 

risks.   

9 Conclusion & Recommendations 

The Clinical Reviewer has determined that the benefit/risk assessment for odevixibat favors approval.6   

Based on the available data, the benefit-risk profile is favorable and there were no safety issues that 

require a REMS for odevixibat.  At the time of this review, labeling discussions were ongoing.   Please 

notify DRM if new safety information becomes available that changes the benefit-risk profile; this 

recommendation can be reevaluated.        
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