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Introduction
• Progressive familial intrahepatic cholestasis (PFIC) is a group of genetic disorders that 

result in disrupted bile composition and chronic cholestasis.1

− Key clinical manifestations include debilitating pruritus, impaired growth, 
reduced quality of life, and progressive liver disease with an eventual need for 
liver transplantation.1

• Pruritus in cholestatic liver diseases, such as PFIC, may result in part from 
accumulation of toxic bile acids (BAs).2,3

− BAs, including hydrophobic secondary BAs, have markedly higher 
concentrations in patients with PFIC and are potent inflammatory agents that 
induce apoptosis in hepatocytes.4,5

• Reductions in sBA and bilirubin are predictors of longer native liver survival in 
patients with PFIC who have had surgical biliary diversion to interrupt enterohepatic 
circulation.6,7

• Maralixibat (MRX) is a minimally absorbed ileal BA transporter inhibitor that 
prevents enterohepatic bile acid recirculation and is approved for the treatment of 
cholestatic pruritus in patients with PFIC ≥12 months of age in the US and for the 
treatment of PFIC in patients ≥3 months of age in the EU.8,9

• MARCH (NCT03905330) was a phase 3, randomized, double-blind, 
placebo-controlled, 26-week trial investigating the efficacy and safety of maralixibat 
in participants with PFIC across the broadest range of PFIC types studied to date.10,11

− In MARCH, participants who received maralixibat achieved statistically 
significant improvements in pruritus, levels of sBAs and bilirubin, and growth.11

− Significant and sustained responses were observed with up to 2 years of 
maralixibat treatment in MARCH-ON (NCT04185363), an open-label extension 
study for participants who completed the MARCH trial.12,13

• Improvements in pruritus and bilirubin in participants treated with maralixibat in 
MARCH/MARCH-ON were strongly correlated with reductions in total sBA.11,14 

Objective
• To report the correlation between changes in sBA subspecies and changes in 

pruritus and direct bilirubin for participants with PFIC who received maralixibat in 
the MARCH/MARCH-ON trials.

Methods
• Change from Baseline (CFB) to Week 26 (averaged over the last 8-12 weeks) was 

calculated for all participants treated with maralixibat for 26 weeks in either MARCH 
or MARCH-ON.

• Spearman correlation coefficients were determined to evaluate the relationship 
between changes in sBA subspecies and changes in Itch-Reported Outcome 
(Observer) (ItchRO[Obs]) and direct bilirubin.

− ItchRO(Obs) is a 0 to 4 scale, where 0 = no itch, 1 = mild, 2 = moderate, 
3 = severe, and 4 = very severe.15 A ≥1-point reduction in ItchRO(Obs) is 
considered clinically meaningful.

• Participants were stratified into responders (R) and nonresponders (NR) based on 
changes in ItchRO(Obs) and sBA after maralixibat treatment.

− ItchRO(Obs) response was defined as a ≥1-point reduction in ItchRO(Obs) from 
Baseline to the average of the final 3 4-week periods in MARCH (Weeks 15-18, 
Weeks 19-22, and Weeks 23-26) or an average score of ≤1.a 

− sBA response was defined as an average sBA level of <102 µmol/L (if Baseline 
level was ≥102 µmol/L) or a ≥75% reduction from Baseline using the average 
from Weeks 18, 22, and 26.a

aParticipants were defined as NR if the Baseline value or all 3 post-Baseline values were missing.

Results
• Sixty participants were included in the analysis, including the following PFIC types: BSEP (n=28), FIC1 (n=13), MDR3 (n=9), TJP2 (n=7), and MYO5B (n=3).
• Among the included participants, 88% (n=53) were receiving ursodeoxycholic acid (UDCA).  

Table 1. Serum Concentration of BA Subspecies and Correlation With Changes in ItchRO(Obs) and Direct Bilirubin in the All-PFIC Cohort 

aData are median (Q1, Q3). bAverage of Weeks 18, 22, and 26 of maralixibat treatment. 

Decreases in Conjugated Primary BAs and Conjugated UDCA Were Correlated With Decreases in ItchRO(Obs) and Direct Bilirubin

BA subspecies
Serum concentration of BA subspecies, µmol/La ItchRO(Obs) correlation 

coefficient (P value)
Direct bilirubin correlation 
coefficient (P value)Baseline After MRX treatmentb

Total sBA 255 (180, 363) 105 (9, 199) 0.69 (<0.0001) 0.64 (<0.0001)
Conjugated primary BAs

GCDCA 42 (27, 66) 27 (3, 46) 0.69 (<0.0001) 0.61 (<0.0001)
TCDCA 16 (9, 30) 8 (3, 16) 0.60 (<0.0001) 0.62 (<0.0001)
GCA 72 (34, 99) 16 (1, 62) 0.60 (<0.0001) 0.54 (<0.0001)
TCA 33 (17, 58) 12 (3, 29) 0.54 (0.0002) 0.50 (0.0008)

Unconjugated primary BAs
CDCA 0.02 (0.02, 0.04) 0.2 (0.03, 0.6) -0.33 (0.03) -0.33 (0.03)
CA 0.02 (0.01, 0.03) 0.08 (0.03, 0.2) -0.47 (0.03) -0.35 (0.1)

Conjugated secondary BAs
GDCA 0.06 (0.03, 0.2) 0.2 (0.05, 0.9) -0.15 (0.3) -0.33 (0.04)
TDCA 0.03 (0.01, 0.1) 0.07 (0.03, 0.2) 0.26 (0.2) 0.12 (0.6)
GLCA 0.02 (0.01, 0.04) 0.02 (0.01, 0.05) -0.19 (0.6) 0.27 (0.4)
TLCA 0.02 (0.01, 0.03) 0.03 (0.02, 0.07) -0.23 (0.6) -0.41 (0.3)
GUDCA 46 (20, 120) 22 (1, 48) 0.40 (0.007) 0.44 (0.003)
TUDCA 6 (2, 19) 2 (1, 8) 0.41 (0.02) 0.64 (0.0001)

Unconjugated secondary BAs
DCA 0.06 (0.01, 0.1) 0.2 (0.07, 0.5) -0.50 (0.4) -0.80 (0.1)
UDCA (from treatment) 0.6 (0.3, 3) 0.9 (0.5, 3) 0.27 (0.3) 0.31 (0.2)

Table 2. Serum Composition of BA Subspecies by ItchRO(Obs) Response in the All-PFIC Cohort 

aValues shown are median (range). For ItchRO(Obs) response, the following number of participants were included in the analysis: placebo, n=31; NR, n=12; R, n=21. bTotal unconjugated sBAs include CDCA, CA, DCA, and 
LCA. cTotal secondary sBAs include GDCA, TDCA, GLCA, TLCA, GUDCA, TUDCA, DCA, and LCA. dG/T ratio is derived as the sum of GCDCA, GCA, GDCA, GLCA, and GUDCA divided by the sum of TCDCA, TCA, TDCA, TLCA, and 
TUDCA. eCA/CDCA ratio is derived as CA divided by CDCA.

BA subspecies
Average of Weeks 18, 22, and 26a P value

PBO NR R PBO vs NR PBO vs R NR vs R
Total unconjugated, µmol/Lb 0.04 (0.0-0.6) 0.03 (0.02-0.7) 0.7 (0.1-4) 0.70 <0.001 <0.001

Unconjugated CA, µmol/L 0.02 (0.0-0.3) 0.02 (0.01-0.2) 0.1 (0.0-0.4) 0.84 <0.001 0.003
Unconjugated CDCA, µmol/L 0.02 (0.0-0.1) 0.02 (0.0-0.5) 0.5 (0.02-2) 0.74 <0.001 <0.001

Percentage unconjugated of total sBAb 0.01 (0.0-67) 0.02 (0.01-50) 17 (0.04-70) 0.91 <0.001 <0.001
Total secondary, µmol/Lc 56 (0.03-373) 33 (0.04-230) 2 (0.0-113) 0.34 <0.001 0.032
Unconjugated UDCA (from treatment), µmol/L 0.09 (0.0-7) 0.2 (0.0-3) 0.2 (0.0-13) 0.71 0.10 0.42
Percentage secondary of total sBAc 31 (0.01-67) 20 (0.2-56) 21 (0.0-57) 0.083 0.16 0.55
G/T conjugation ratiod 3 (1-42) 6 (1-14) 11 (1-160) 0.071 <0.001 0.047
CA/CDCA ratioe 1 (0.0-3) 0.9 (0.4-1) 0.3 (0.0-1) 0.72 <0.001 <0.001

Unconjugated Primary BAs Were Negatively Correlated With Markers of Disease in the All-PFIC Cohort

BA
Spearman correlation 
coefficient (P value)
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Conjugated Primary BAs Were Positively Correlated With Markers of Disease in the All-PFIC Cohort

BA
Spearman correlation 
coefficient (P value)

GCDCA 0.61 (<0.0001) 
TCDCA 0.57 (<0.0001) 
GCA 0.61 (<0.0001) 
TCA 0.53 (<0.0001) 
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GCA 0.67 (<0.0001) 
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• Similar correlations were observed for participants in the BSEP cohort who received maralixibat (scan QR code to see data).
• For participants who received placebo, there were no significant correlations between BA subspecies and ItchRO(Obs) or direct bilirubin.

Conclusions
• These results expand on previous research demonstrating a correlation between sBA and pruritus and identify changes in BA subspecies 

associated with improvements in pruritus and direct bilirubin, including negative correlations with unconjugated primary BAs and positive 
correlations with conjugated primary BAs.

• The pattern of correlations indicates new BA synthesis in response to reduced BA levels in the liver, loss of FGF-19 mediated suppression, or 
increased bacterial action on BAs in the colon.

• In the All-PFIC and BSEP cohorts, serum composition of BA subspecies was significantly different between ItchRO(Obs) responders and the placebo 
group or ItchRO(Obs) nonresponders after treatment with maralixibat.

− Similarly, sBA responders showed significant differences in BA composition compared with the placebo group or sBA nonresponders in the 
All-PFIC and BSEP cohorts (scan QR code to see data).

• These data help elucidate the pathophysiology of how maralixibat may improve both pruritus and underlying liver health in patients with PFIC.
Scan QR code for 
additional data

ItchRO(Obs)
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