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INTRODUCTION
•  Progressive familial intrahepatic cholestasis (PFIC) is a group of rare cholestatic liver 

diseases resulting from mutations in proteins with diverse functions, including familial 
intrahepatic cholestasis protein 1 (FIC1; encoded by ATP8B1), bile salt export pump 
(BSEP; encoded by ABCB11), and multidrug resistance protein 3 (MDR3; encoded by 
ABCB4); corresponding with PFIC type 1 (PFIC1), PFIC2, and PFIC3, respectively1

•  Children with PFIC may experience impaired bile flow, high serum bile acids, intractable 
pruritus, impaired growth, and life-threatening progressive liver disease1

 ─ Pruritus may be so severe as to cause sleep disturbance, negatively affect patients’ 
and their families’ quality of life, or necessitate liver transplant2,3

•  Medications such as ursodeoxycholic acid (UDCA) and rifampicin are commonly 
used as initial treatments for PFIC, but these may not provide adequate relief or 
prevent disease progression in all patients4,5; however, a number of novel, targeted 
pharmacotherapies are in development5

•  Currently, available effective, long-term treatment options are limited to surgical 
disruption of the enterohepatic circulation and liver transplantation6

•  Thus, there is a need for non-invasive treatments that can alleviate the signs and 
symptoms of PFIC associated with negative long-term consequences (eg, pruritus and 
liver transplantation, elevated bile acids, and reduced native liver survival)7,8

•  Odevixibat, an ileal bile acid transporter inhibitor, is in development to treat cholestatic 
liver diseases, including PFIC9

•  Odevixibat has been investigated as treatment for PFIC in two phase 3 studies: PEDFIC 
1 and PEDFIC 2 (Figure 1)10,11

Figure 1. PEDFIC 1 and PEDFIC 2 Study Designs and Key Efficacy Outcomes10,11
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•  Here, we describe key outcomes in children with PFIC
 ─ This analysis used pooled data from the PEDFIC 1 and PEDFIC 2 studies and 

assessed treatment effects in patients who received placebo in PEDFIC 1 and 
odevixibat in PEDFIC 1 and/or PEDFIC 2

METHODS
Study Designs
•  PEDFIC 1 was a double-blind, randomised, placebo-controlled, multicentre, phase 

3 study to investigate the efficacy and safety of odevixibat compared with placebo in 
children with PFIC (Figure 1)

 ─ Children aged ≥6 months to ≤18 years with a confirmed diagnosis of PFIC1 or 
PFIC2 were enrolled

 ─ Patients were randomly assigned 1:1:1 to receive odevixibat 40 or 120 μg/kg/day  
or matching placebo for 24 weeks

•  PEDFIC 2 is an ongoing phase 3, multicentre, open-label extension study to 
investigate the long-term efficacy and safety of a once-daily 120 ug/kg dose of 
odevixibat in patients with PFIC (Figure 1)

 ─ Patients are enrolled in 1 of 2 cohorts
•	 Cohort 1 included patients who enrolled from PEDFIC 1
•	 Cohort 2 includes patients of any age with any type of PFIC who have 

elevated serum bile acids and cholestatic pruritus and who either did not 
meet eligibility criteria for PEDFIC 1 or were eligible for enrolment after 
recruitment had ended

 ─ The study includes a screening period (for cohort 2 only) and a 72-week 
treatment period
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Pooling of Data and Assessments
•  Data from PEDFIC 1 and PEDFIC 2 were pooled to allow for a more comprehensive 

evaluation of efficacy across a larger PFIC population with longer follow-up
 ─ This pooled analysis covers the period from the first-ever dose of odevixibat in 

PEDFIC 1 or PEDFIC 2 through the PEDFIC 2 interim data cut (15 July 2020) 
 ─ This PEDFIC 2 interim analysis focuses on week 24, which represents 

approximately 48 weeks of cumulative odevixibat treatment for patients who 
received active treatment in the 24-week PEDFIC 1 study

 ─ Data for the placebo group are from patients who received placebo during PEDFIC 1
 ─ Baseline was defined as the last available assessment prior to first dose of 

odevixibat or placebo

•  The following key endpoints were assessed in this pooled analysis in patients receiving 
placebo and any dose of odevixibat: 

 ─ Change in serum bile acid levels
 ─ Change in observer-reported pruritus score (measured using the PRUCISION 

scale; range: 0–4)
 ─ Change in growth and sleep parameters
 ─ Safety monitoring

•  This pooled analysis was exploratory, and all outcomes described below are 
summarized descriptively

RESULTS 
Patients
•  In this pooled analysis, 77 patients have received odevixibat 

 ─ This includes 19 patients who received placebo in PEDFIC 1 and rolled into 
PEDFIC 2, where they initiated odevixibat;

 ─ 42 patients who received odevixibat in PEDFIC 1 (of these, 34 rolled into  
PEDFIC 2, where they continued odevixibat); and

 ─ 16 newly enrolled patients in PEDFIC 2, all of whom received odevixibat

•  In all 77 patients, the median duration of exposure to odevixibat at the data cutoff date 
was 37 weeks; 31% of these patients had <24 weeks’ exposure, 29% had ≥24–<48 
weeks’ exposure, and 40% had ≥48 weeks of exposure to odevixibat

 ─ At the data cutoff date, a majority of patients (68 of 77; 88%) who received 
odevixibat were continuing on treatment 

•  For all patients in the pooled analysis (Table 1)
 ─ More than half of the patients had PFIC2
 ─ Most patients were receiving UDCA and/or rifampicin at study entry
 ─ Almost all patients had a history of significant pruritus, and most had levels of 

serum bile acids >100 µmol/L within the past 6 months

Table 1. Patient Demographics and Baseline Characteristics in the Pooled Population

Placebo
(n=20)

Odevixibat, Any Dose
(n=77)

Age, median (range), y 2.8 (0.5−15) 4.1 (0.6−19.5)

Female, n (%) 8 (40) 39 (51)

Race, n (%)

White 17 (85) 66 (86)

Black 0 2 (3)

Asian 1 (5) 2 (3)

Height, mean (SD), cm 89.0 (24.4) 98.6 (23.9)

Height Z score, mean (SD) –2.3 (1.5) –1.9 (1.5)

Weight, mean (SD), kg 14.5 (9.8) 18.1 (12.1)

Weight Z score, mean (SD) –1.5 (1.4) –1.1 (1.4)

PFIC type, n (%)

PFIC1 5 (25) 20 (26)

PFIC2 15 (75) 51 (66)

PFIC3 N/A 5 (6)

Other N/A 1 (1)

UDCA at baseline, n (%) 18 (90) 62 (81)

Rifampicin at baseline, n (%) 17 (85) 48 (62)

Significant pruritus present per investigator report, n (%) 19 (95) 74 (96)

Serum bile acid levels >100 µmol/L in the 6 months  
prior to screening, n (%) 12 (60) 52 (68)

N/A, not applicable; PFIC, progressive familial intrahepatic cholestasis; SD, standard deviation, UDCA, ursodeoxycholic acid.

Efficacy
Serum Bile Acids
•  At baseline, the mean (SE) serum bile acid level was 250 (15) μmol/L in the odevixibat 

group; mean (SE) serum bile acids decreased from baseline by 88 (16) μmol/L at week 
4 after starting odevixibat and by 213 (37) μmol/L at week 48 (Figure 2)

•  In patients treated with placebo, the mean (SE) baseline serum bile acid level was  
248 (22) μmol/L, which increased by a mean (SE) of 13 (25) μmol/L at week 24

Figure 2. Mean (SE) Change From Baseline in Serum Bile Acid Concentration by Visit 
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Pruritus
•  At baseline, mean (SE) pruritus score in the odevixibat group was 2.9 (0.1); mean (SE) 

pruritus score decreased from baseline by 0.7 (0.1) points over weeks 1−4 after starting 
odevixibat and by 1.4 (0.2) points over weeks 37−48 (Figure 3)

•  In patients treated with placebo, mean (SE) pruritus score at baseline was 3.0 (0.1), 
which decreased by a mean (SE) of 0.3 (0.2) points at week 24

Figure 3. Mean (SE) Change From Baseline in Scratching Severity Score Over Time
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Growth
•  In the odevixibat group, mean (SE) height Z scores improved from −1.9 (0.2) at 

baseline to −0.8 (0.3) at week 48 (Figure 4A), and mean (SE) weight Z scores 
improved from −1.1 (0.2) at baseline to 0.0 (0.3) at week 48 (Figure 4B)

•  In patients treated with placebo, mean (SE) height Z scores were −2.3 (0.3) at baseline 
and −2.5 (0.5) at week 24; mean weight Z scores were −1.5 (0.3) at baseline and  
−1.9 (0.4) at week 24 

Sleep
•  Odevixibat-treated patients had reductions from baseline to weeks 37–48 in observer-

reported percentage of days seeing blood due to scratching (39% to 14%), needing 
help falling asleep (77% to 32%), needing soothing (74% to 35%), and sleeping with 
caregiver (65% to 30%) (Figure 5)

 ─ In patients treated with placebo, baseline and weeks 21−24 percentage of days 
were: 50% to 24% for seeing blood due to scratching, 74% to 67% for needing 
help falling asleep, 73% to 61% for needing soothing, and 58% to 54% for 
sleeping with caregiver

Figure 4. Effects of Odevixibat on Height (A) and Weight (B) From Baseline Through 
Week 48
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Figure 5. Mean Change From Baseline in Sleep Parameters Over Time
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Safety
•  The most commonly reported treatment-emergent adverse events (TEAEs; in ≥10%) 

among patients in the odevixibat group (n=77) were pyrexia (odevixibat vs placebo:  
26% vs 25%), upper respiratory tract infection (25% vs 15%), diarrhoea (20% vs 5%), 
blood bilirubin increased (16% vs 10%), cough (16% vs 15%), vomiting (14% vs 0%), 
alanine aminotransferase increased (13% vs 5%), and pruritus (12% vs 5%)

•  Overall, 61 of 77 (79%) patients receiving odevixibat experienced any TEAE, most of 
which were mild or moderate; a similar rate of any TEAEs was observed in patients 
receiving placebo during PEDFIC 1 (17/20 [85%])

•  Drug-related TEAEs were reported in 32 of 77 (42%) patients receiving odevixibat and  
3 of 20 (15%) patients who received placebo

•  Four patients receiving odevixibat had TEAEs leading to discontinuation, but only 1  
of these (a mild AE of diarrhoea in a patient receiving 120 µg/kg/day odevixibat during 
PEDFIC 1) was considered related to treatment

•  For patients who received odevixibat, 7 serious TEAEs occurred; for those who received 
placebo, 5 serious TEAEs occurred; however, none of the serious TEAEs reported in 
either group were considered drug related

•  No deaths occurred

CONCLUSIONS
•  Patients with PFIC treated with odevixibat for up to 48 

weeks experienced clinically meaningful effects on serum 
bile acids, pruritus, growth, and sleep parameters 

 ─ �The observed growth gains are consistent with those 
previously reported after surgical biliary diversion12

 ─ �Pruritus improvements were mirrored by improvements 
in sleep characteristics and other aspects of 
cholestatic disease and may be particularly impactful

•  Odevixibat treatment was generally well tolerated 

•  Future analyses will provide additional long-term data on 
the effects of odevixibat as patients continue on treatment 
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