Analysis of Safety in Maralixibat-Treated Participants With Progressive Familial Intrahepatic Cholestasis: Data From MARCH-PFIC
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Background

 PFIC is a group of genetic disorders that result in disrupted bile
composition and chronic cholestasis.’

- Key clinical manifestations include debilitating pruritus, impaired
growth, reduced quality of life, and progressive liver disease.’

» Current treatments include off-label antipruritic treatments, surgical
biliary diversion, liver transplantation, and IBAT inhibitors."2

« Maralixibat (MRX) is a novel, minimally absorbed, orally administered
inhibitor of the IBAT that interrupts the enterohepatic circulation of bile
acids.3

- MRX is approved for the treatment of cholestatic pruritus in
patients with ALGS =22 months of age in the EU and 23 months of
age in the US.34

* A 26-week, randomized, phase 3 clinical trial (MARCH-PFIC) was
conducted to evaluate the efficacy and safety of MRX for the treatment
of participants with PFIC.>6

- MARCH-PFIC is the largest and most genetically inclusive clinical
trial of PFIC to date and included participants with variants in
BSEP, FIC1, MDR3, TJP2, MYOb&B, ABCB11, and ATP8B1.

- The trial achieved its primary end point of reduction in cholestatic
pruritus, secondary end point of reduction in sBA, and exploratory
end points of improved bilirubin and growth.

Objective

* To report detailed analyses of safety data from the MARCH-PFIC
clinical trial.

Methods

 TEAEs and laboratory data from the MARCH-PFIC clinical trial were
analyzed.

 TEAE severity grade 1 was defined as mild and grade 2 was defined
as moderate.

Figure 1. MARCH-PFIC Phase 3 Study Design®

Key Entry Criteria
Diagnosis of PFIC

Age 212 months and 570 pg/kg BID?
<18 years at Baseline

MARCH-ON
Phase 3 open-label

extension study

Persistent, moderate to
severe pruritus A

sBA 23xULN 6 mo

aMRX 570 pg/kg is equivalent to 600 pg/kg MRX chloride.

Abbreviations

AE, adverse event; AFP, alpha-fetoprotein; ALGS, Alagille syndrome; ALT, alanine
aminotransferase; BID, twice daily; BL, baseline; FMQ, FDA MedDRA Query; FSV, fat-soluble
vitamin; IBAT, ileal bile acid transporter; INR, international normalized ratio; ItchRO(Obs), itch-
reported outcome (observer); MRX, maralixibat; PFIC, progressive familial intrahepatic cholestasis;
R, randomized; sBA, serum bile acid; SAE, serious adverse event; TEAE, treatment-emergent

adverse event; UDCA, ursodeoxycholic acid; ULN, upper limit of normal; UTI, urinary tract infection.

Results

Table 1. Key Demographics and Baseline Characteristics

(N=93)

Variable

Age, mean, y

Sex, male, %

Pruritus, ItchRO(Obs), mean

Total sBA, umol/L, mean

UDCA usage, %

Rifampicin usage, %

ALT, U/L, mean

Total bilirubin, pmol/L, mean
Direct bilirubin, umol/L, mean
Height z score, mean

Weight z score, mean

4.8
43
2.8
263
33
9
108
70.1
51.3
-2.0
-1.6

Placebo
(n=46)

4.7
48
2.9
243
89
50
121
65.0
47.9
-1.9
-1.2

« Patients were well matched between MRX and placebo groups.

Table 2. Summary of TEAESs in Full-Study Cohort (N=93)

TEAE, n (%)
Any TEAE
Severe TEAE®?
Serious TEAEP

TEAE leading to discontinuation
TEAE leading to death

Most common TEAE, diarrhoea

47 (100)
3 (6.4)
5 (10.6)
1(2.1)
0

27 (57.4)

Placebo
(n=46)

43 (93.5)
3 (6.5)

3 (6.5)

0

0

9 (19.6)

Table 3. TEAEs of Clinical Interest Occurring in 25% of
Participants in Either Arm, by FMQ and Preferred Term

TEAE, n (%)

Gastrointestinal
Diarrhoea 27 (57.4) 9 (19.6)
Abdominal pain 12 (25.5) 6 (13)
Constipation 4 (8.5) 2 (4.3)
Gastroenteritis 3(6.4) 2 (4.3)
Haematochezia 3(6.4) 1(2.2)
Vomiting 3(6.4) 5(10.9)
Liver function tests
Transaminase AEs 8(17) 3 (6.5)
Increased ALT 6 (12.8) 3 (6.5)
Hyperbilirubinemia 7 (14.9) 9(19.6)
FSV deficiency 13 (27.7) 16 (34.8)
Fractures 3(6.4) 0

Gastrointestinal events

* Diarrhoea and abdominal pain were mild and transient, with a median
duration of 5.5 days for diarrhoea.

* In nearly all instances, abdominal pain was concurrent with diarrhoea.

Figure 2. Incidence of Gastrointestinal Events

aThe severe TEAEs were pruritus, constipation, and UTI in the MRX group, and pruritus (2 cases) and increased

AFP in the placebo group.

bThe serious TEAEs were cholestasis, idiopathic pneumonia syndrome, increased blood bilirubin, UTI (3 times in
the same participant), constipation (which was the severe event above, in the same participant as the UTIs), and
UTI (which was the severe event above) in the MRX group, and accidental exposure to product, coagulopathy,

vitamin K deficiency, seizure, and viral gastroenteritis in the placebo group. None were deemed treatment related

(except 1 event of mild bilirubin increased in MRX); all resolved without any dose modifications.

no severe diarrhoea events were reported.

and 6.5% of participants receiving placebo.

One participant had a TEAE of mild diarrhoea that led to discontinuation;

Serious TEAEs were reported in 10.6% of participants receiving MRX

— One SAE was deemed treatment related (mild bilirubin increase in

the MRX group).
No deaths were reported.

Disclosures

Liver function tests

* No clinically meaningful changes were observed in either group
from Baseline in transaminase levels.

 Among the 8 participants receiving MRX who had transaminase
elevations, 6 had resolution of the elevation without drug
interruption; 2 had ongoing stable elevation even after drug
interruption (n=1) or dose reduction (n=1), and both ultimately
resumed prior maximum dose.

* No participants discontinued MRX due to transaminase elevation.

FSV deficiency

* There is no evidence to suggest that MRX treatment contributes to
FSV deficiency.

— No clinically meaningful changes from Baseline in serum levels of
vitamin A, D, or E were observed in the study population under
regular FSV supplementation due to chronic cholestasis.

— Participants treated with placebo experienced more FSV
deficiency events than those treated with MRX.

— INR decreased (improved) at every timepoint assessed with a
mean change from Baseline of -0.3 for MRX vs -0.03 for placebo
at Week 20.

Fractures

* None were considered treatment related, as all had clear alternative
causes for fracture, including pre-existing vitamin D deficiency, that
were stable or improved on MRX.
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Conclusions

« MARCH-PFIC is the largest phase 3 trial to date in children
with PFIC.

« MRX was overall well tolerated, with no new safety signals
observed.

- The most frequent AEs were gastrointestinal and were
generally mild and self-limiting with only 5.5 days duration.

FSV deficiency and increased bilirubin occurred less
frequently in the MRX group compared with the placebo
group.

Overall, no changes in liver enzymes were observed over
the duration of the study, and individual elevations were
mild and transient; there were no discontinuations.

« All SAEs resolved without any dose reductions.

* Overall, dosing with MRX was shown to be well tolerated, with
an acceptable safety profile for chronic dosing.
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