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Outline

* Primary Biliary Cholangitis

* Primary Sclerosing Cholangitis

» |gG4-related Diseases

* CF-associated Cholangiopathy
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Outline

* Primary Biliary Cholangitis
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Primary Biliary Cholangitis (PBC)
- Clinical Aspects -

Hepatocyte

Sherlock and Summerfield 1979

Prevalence (per 100.000) 25 -40

Gender (f: m) 9:1 Sym_ptoms
Age of manifestation 40 — 60 * Fatigue
| : * Pruritus
Overall survival wio therapyy 7,5 — 16 yr + Sicca syndrome
Laboratory findings AP/ yGT 1 « Arthralgia

Auto antibodies AMA (anti-PDC-E2),
ANA (sp100, gp210)



Pruritus in PBC

Sherlock and Summerfield, 1979 www.drug-rehab-headquarters.com
/addiction-information; Drug and Alcohol
rehab headquarters 2011
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GLISTEN: Linerixibat for Pruritus in PBC
- Phase |ll Study; N=238 -

Screening Intervention period - Follow-up Eligibility criteria
(6—-8 weeks) :
o PBC
Linerixibat g _
40 mg BID (N=54) v~ Moderate-to-severe pruritus (WI-NRS 24)
Linerixibat 40 mg BID + Concomitant medications for PBC and or
(N=1 1 9) g pruritus were stable for 8 weeks before
Placebo (N=49) - 86% of patients screening and during the study
- consented to x Treatment with obeticholic acid or other
5 t“:a'fg't‘}?:ﬁd"“ IBAT inhibitors
Linerixibat  tolerability % Total bilirubin >2x ULN
Placebo 40 mg BID (N=53) - (LLSAT) study® 3 ALT >6x ULN
(N=119) Stratification
Placebo (N=535)
»  Pruritus severity
i = Concomitant pruritus treatment
i Primary intervention period ¢ Blinded crossover period* i
(24 weeks) (8 weeks)
| | I | 1
Day-56to -1 Day1 Week 24 Week 32 Week 34 Key mm endpoints
1. Change from baseline in pruritus at Week 21
: g 4 g 2. Change from baseline in sleep interference
Primary endpoint: Change from baseline in over 24 weeks”
monthly itch score over 24 weeks using a 3. Responders defined as achieving a 22-, 23-

and z4-point reduction from baseline in

0-10 worst itch numerical rating scalef oruritus at Week 24
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Hirschfield GM et al., EASL 2025; General Session, GS-011



GLISTEN: Linerixibat for Pruritus in PBC
- Phase |ll Study; N=238 -

o
=
Screening Primary intervention period (all patients) % Blinded crossover period (2 of 4 study arms)
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Weeks Weeks
n n
119 11% 119 119 116 116 117 113 115 113 112 110 113 109 108 109 105 105 105 107 105 112 105 99 97 101 102 96 - < - - ) -
17 115 115 114 112 112 104 1 1 98 102 101 98 3 7 37 45 47 46 44 43 42 43 35
—&— Placebo (primary intervention period) =0-- Blinded crossover to placebo
—8— Linerixibal (primary intervention period) ~0-- Blinded crossover to linerixibat
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GLISTEN: Linerixibat for Pruritus in PBC
- Phase |ll Study; N=238 -

Linerixibat Placebo
(N=97) (N=101)
3%
“ n
- [At Week 24 ] i

B Absent Mil

Secondary endpoint: change in
Significant impr
(LS mean di
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Hirschfield GM et al., EASL 2025; General Session, GS-011



Volixibat for Pruritus in PBC
- VINTAGE: Phase Il Study; 26 weeks interim analysis -

VLX 20 mg BID (n=10)

—— | vixzomgBD(n=10) g

Key Entry Criteria Part 1: @——-— VLX 80 mg BID (n=10)
» Confirmed diagnosis Dose selection

of PBC per AASLD Placebo BID (n=11) VLX

guidelines Open-label
» Aged >18 years at Extension

Baseline Enrolling — VLX 20 mg BID Study
* Moderate to severe Rl e_

pruritus Confirmatory — Placebo BID |

A A
Baseline Week 28
Primary Endpoint Select Secondary Endpoints®
* Mean change in daily itch scores using the ItchRO? * Incidence of AEs * Change in HRQol using
questionnaire from Baseline to Week 28 * Change in sBA PBC-40 and PROMIS
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Henneghan M et al., EASL 2025; Parallel Session, OS-059



Improvement

Volixibat for Pruritus in PBC
- VINTAGE: Phase |l Study; 26 weeks interim analysis -

.- Adult ItchRO over time IL-31 levels over time
251
0_
S 11 201
; z
= - &
£ « 157
? 4- -A1.3 i
£ = 10!
@ - :
¥) S
c
= = 51 /:
6- —A3.7
—o— VX 20 mg BID (n=10) —=—VLX 80 mgBID (n=10) —&— Placebo (n=11) —A3.9 0+ T - ﬁ
T ; BL Week 28
BL 28
Week —&— VX 20 mg BID (n=10) —#&— VLX 80 me BID (n=10)

* No effect on cholestasis parameters, but TBS |
Most common TEAE: diarrhoea; reported INL o Sleep and fa'“gue aISO improved

volixibat
_ Severity = mild to moderate « 20 and 80 mg equivalent effective = Phase Ilb: 20 mg

~ Led to 1 discontinuation « AE: diarrhea (77%), 1x discontinuation

- « Confirmation with full patient count required
USZ .o

Henneghan M et al., EASL 2025; Parallel Session, OS-059
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* Primary Sclerosing Cholangitis
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Primary Sclerosing Cholangitis (PSC)

- Clinical Aspects -

Hepatozyt

Prevalence (per 100.000)

Gender (f: m) 1:2

Age of manifestation 25 —-45

Surival 12 — 20 years
Laboratory pattern AP, yGT, bilirubin 1
Cancer risk CCC, GB-CA, CRC

Hirschfield GM et al., Lancet 2013;382:1587

\\

www.drug-rehab-headquarters.com/addiction-information
Drug and Alcohol rehab headquarters 2011

Symptom burden

* Pruritus

* Fatigue

« Jaundice

« Abdominal pain
 IBD-associated symptoms



NUC-5: Norucholic acid for PSC
- Phase Il Study; N=301,; IBD: 64%; UDCA: 78%; 96 week analysis -

NUT-022

NUC-5 Study Design NUC-5 Open-Label Trial

Open-Label Extension for NUC-5 Participants

O mummm g NOrucholic acid (NCA) 1500 mg once daily :

) 2:1 Norucholic Norucholic

; acid (NCA) acid (NCA)
301 PSC Patients 1500 mg 1500 mg
FA - :

(FAS) S e once daily once daily

Week -8/-4 Week 0 Week 96 Week 192 Up to 144 weeks Up to 72 weeks
Biopsies - L

Primary Endpoint at Week 96: |

Partial normalization of ALP
to <1.5 x ULN

No worsening of disease stage
as assessed by Ludwig staging

Patients were stratified by concomitant use of ursodeoxycholic acid (UDCA)
USZ %

Trauner M et al., EASL 2025; Late Braker Session, LB-001



NUC-5: Norucholic acid for PSC
- Phase |ll Study; N=301; IBD: 64%; UDCA: 78%; 96 week analysis -

Results: Combined Primary Endpoint

Partial normalization of ALP to <1.5 x ULN and no worsening of Ludwig stage

A10.96%
30- 95% CI [4.6%: 17.3%] o _ _
o5, CC|>R1 1.;612 ” « NCA was significantly superior to placebo in the
p:(‘;.oof‘g“_’sidéd)} combined primary endpoint

N
end

+ Patients without second biopsy were evaluated
as non-responders

15.1%

—
4

4.2%

Percentage of patients
(FAS)

0-
NCA 1500mg Placebo
(n=205) (n=96)
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Trauner M et al., EASL 2025; Late Braker Session, LB-001



NUC-5: Norucholic acid for PSC
- Phase |ll Study; N=301; IBD: 64%; UDCA: 78%; 96 week analysis -

Combined Primary Endpoint

Partial normalization of ALP to <1.5 x ULN and no worsening of Ludwig stage

Per-protocol analysis Patients with no missing values
A16.1%
95% CI [6.8%, 25.4%)]
A11.7% OR 488
30- 95% Cl [3.0%; 20.3%)] 301 95% CI [1.41; 16.86]
» OR 3.36 N p=0.0123 (1-sided)
= 95% CI[1.12; 10.11] = |
p=0.0155 (1-sided) )

.% | 2 21.7%
o 20+ o 201
2 18.2% o
ox o
D Q
o)) n--_'- o
- :
S 10 0 £ 10
- 8.5% o 5.7%
Q Q
o o

0- 0-

NCA 1500mg Placebo NCA 1500mg Placebo
(n=159) (n=61) (n=138) (n=53)
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Trauner M et al., EASL 2025; Late Braker Session, LB-001



NUC-5: Norucholic acid for PSC
- Phase |ll Study; N=301; IBD: 64%; UDCA: 78%; 96 week analysis -

Subgroup Analysis
Partial normalization of ALP to <1.5 x ULN and no worsening of Ludwig stage

with concomitant UDCA without concomitant UDCA

A23.4%
95% CI [11.3%; 35.5%]
p=0.0267 (Fisher exact test)

. AT 5% :
0 95% CI [0.4%; 14.7%] 30
2 OR 2.71 2 -
c 95% CI [0.89; 8.23] c 3.49 . i
g gl pmite g o Higher response ratt_es for NCA
T 5. T 50 th.an placebo bqth with and
‘s | S without concomitant UDCA
2 12.7% A
i 3
s 10+ 5 10-
o 51% o
o [}
o o
0%
0.
NCA 1500mg Placebo NCA 1500mg Placebo
+ UDCA + UDCA no UDCA no UDCA
(n=158) (n=78) (n=47) (n=18)
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Trauner M et al., EASL 2025; Late Braker Session, LB-001



NUC-5: Norucholic acid for PSC
- Phase |ll Study; N=301; IBD: 64%; UDCA: 78%; 96 week analysis -

Changes in Histology: Paired Biopsies

Changes in Ludwig stage

_ NCA Placebo :
Ludwig Stage n=143 Ludwig Stage Ludwig Stage n=57 Ludwig Stage
at Baseline at week 96 at Baseline at week 96
St1 Iﬁ; St 1 St 1 S‘HI I:l St.1

3 st2
St.2 L a2 St.2 St.2 23

72

St3

W & &= Spital Zirich
Trauner M et al., EASL 2025; Late Braker Session, LB-001



NUC-5: Norucholic acid for PSC
- Phase Il Study; N=301,; IBD: 64%; UDCA: 78%; 96 week analysis -

Changes in Histology: Paired Biopsies

Changes in Ludwig stage

: NCA Placebo ,
Ludwig Stage n=143 Ludwig Stage Ludwig Stage n=57 Ludwig Stage
at Baseline at week 96 at Baseline at week 96
St1 v St 1 St 1 I‘I I;4 St.1

Stabilization, but no improvement on NIT (ELF, LSM)

st.3 « AP, yGT and ALT also improved
* No effect on fatigue, pruritus or QoL
St4 i « Positive Phase llI-Study in PSC - possible approval in
¥ &F & Spital Zirrich 2026

Trauner M et al., EASL 2025; Late Braker Session, LB-001



ELMWOOD: Elafibranor for PSC
Phase Il Study; N=68; AP: 369 U/L; IBD: 56%; UDCA: 71%; WI-NRS > 4: 16%

Double-Blind Period Open-Label Extension

Inclusion criteria: Randomisation 1:1:1b

* Adults with large-duct PSC
« ALP >1.5x ULN Placebo (N=23)
» Stable background UDCA permitted?
» Stable IBD and stable IBD treatment

permitted Elafibranor 80 mg QD (N=22) Elaflbrarzlc\)lr:tg? mg QD

Exclusion criteria:

* History of hepatic decompensation

« Advanced cirrhosis (Child-Pugh B or C)
e ALT or AST >5x ULN

* Platelet count <100,000/uL

¢ eGFR <60 mL/min/1.73m?

Elafibranor 120 mg QD (N=23)

Primary endpoint Secondary endpoints Exploratory endpoints
Safety and tolerability of elafibranor Change from baseline in biochemistries Change in symptoms of PSC, including
80 mg and 120 mg compared with placebo and non-invasive markers of fibrosis pruritus assessed by WI NRS

u S Universitdts
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Levy C et al., EASL 2025; Parallel Session, OS-089



ELMWOOD: Elafibranor for PSC
Phase Il Study; N=68; AP: 369 U/L; IBD: 56%; UDCA: 71%: WI-NRS > 4: 16%

Relative change from baseline in ALP ALP response according to threshold reductions

Treatment difference (95% Cl)

* %k k %k

-54.7% (-68.3, -41.0) 69.6

| | 70 -
-35.3% (-49.2,-21.4)

3k 3k %k %k

0 20 - +10.0 < 50 -

9 10- 2 40 |

h ’2\ o . .g * % 31 8

g L & 30 - 27.3

= +H -10 -

< E 20 - 91 N
»n  -30 - .

£= 40 « yGT, ALT and AST also improved

o - 7] 3k %k 5k %k .

S s « Trend towards attenuated pruritus

* Positive Phase II-Study in PSC; But: relevance of AP
B Placebo (N=23) reduction in PSC?
USZ <z

Levy C et al., EASL 2025; Parallel Session, OS-089



Outline

» |gG4-related Diseases
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lgG4-related diseases (IgG4-RD)

- Clinical aspects -

Gallenwege:
- 1gG4-Cholangitis (IRC)
- Entzundlicher

Pachymeningen

Orbita, Hypophyse
Speichel- und Tranendruisen
Schilddrise

Lungen, Lymphknoten

Pankreas: Autoimmunpankreatitis Typ 1
Nieren und Ureteren

Pseudotumor
- Biliare Zirrhose
- 1gG4-Cholezystitis

U Sz Universitdts
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Yamamoto et al. Nature Rev Rheumatology 2014, modified

Retroperitoneum
Aorta

- Intestinum,
'\, (Retroperitoneum

M | /]

. ‘Prostata, Epididymis, Testis, Vagina

L6hr, Vujasinovic, Rosendahl, Stone, Beuers. Nat Rev Gastroenterol Hepatol 2022;19:184



Inebilizumab for IgG4-RD
- MITIGATE: Phase llI-Study -

Randomisation 1:1

Optional

IgG4-

INEBILIZUMAB 300 mg IV (on day 1, day 15, and week 26) i 2-year
RD Screening (iieytﬁﬁlzru%gb » safety
flare ,
PLACEBO (day 1, day 15, and week 26) dosing Q6M) follow-up
GC treatment
Day -28 Day 1 Week 8 Week 26 Week 52

v/ Key Eligibility Criteria

+  Adult patients with an IgG4-RD diagnosis

+ Meet 2019 ACR/EULAR classification criteria greater than or equal to 20 points

« History of at least two organs involved

+ Experienced an active IgG4-RD flare requiring GC treatment during the screening period

« Discontinuation of all conventional immunosuppressive therapy for IgG4-RD prior to enrolment, with appropriate washout

Primary endpoint: time to first treated flare
USZ ;%

Culver E et al., EASL 2025; General Session, GS-002



Inebilizumab for IgG4-RD
- MITIGATE: Phase IlI-Study -

MITIGATE Trial Disposition Pancreas

Assessed for eligibility (screened)
| N =227 .
Bile Duct
i Randomised (1:1) b
| n=135 ) Liver

A A 4 A A 4

Baseline Baseline Baseline Baseline
biliary liver biliary liver
involvement involvement involvement involvement
n=13(19.1%) n=2(29%) n=15(22.4%) n=23(4.5%)
Inebilizumab (n = 48) Organs ever affected Placebo (n = 67)
A\ U
& &
35 (51.5%) 18 (26.5%) 3 (4.4%) 35 (52.2%) 25 (37.3%) 7 (10.4%)

5
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Culver E et al., EASL 2025; General Session, GS-002



Inebilizumab for IgG4-RD
- MITIGATE: Phase llI-Study -

Number of Participants With Flares

Overall trial population
Inebilizumab: 7/68 (10.3%)

: 40/67 (59.7%)
HR: 0.13 (95% CI: 0.06-0.28; P < 0.001)

Pancreas
Inebilizumab: 1/27 (3.7%)
:17/24 (70.8%)
HR: 0.03 (5% CI, 0.00-0.21; P <0.001%)

Bile Duct
Inebilizumab: 0/13
- 12/15 (80.0%)
HR: 0.00 (95% CI: 0.00-N/A; P = 0.9945%)

Liver °
Inebilizumab: 0/2
:3/3 (100%) °
HR: 0.00 (95% Cl: 0.00-N/A; P = 0.9987%)
[ ]
I’I\ﬂ-‘hl;l’lq::lljr?;“-rlqnlil HE, hazord ralio; IgG4-RD, immunoglobulin G4-—related dise ®

I ot applicable.

Q

o

O
o

Probability of No Flare

0.0 4

o
o

o
~

o
(N

Time to the First Adjudicated IgG4-RD Flare in the
Pancreas and Bile Duct Groups

Inebilizumab (kile duct)
L -+ [nebilizumab (pancreas)

Flacebo (pancreas)

Median time to flare (days) Placebo [bile duct)

Inebilizumat Flacebo
Pancreas N/A 177.0
Bile Duct N/A 142.0 + Censored

O 28 56 84 112140168196 224252280308 336 364392 420

First RCT using CD19 mAb in IgG4-RD

Strong reduktion of flares and prednisone dose
No safety signals

Advantage over rituximab?

U Sz Universitdts
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Culver E et al., EASL 2025; General Session, GS-002
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* CF-associated Cholangiopathy
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The ‘Biliary HCO3- Umbrella’ Hypothesis

-2 Activation B | I €
0
Glycochenodeoxycholic acid Y\/\N’\COOH

“NTNC00 Glycochenodeoxycholate

H~
HCO,
HCO;
TGRS pzv
HC QO O
0; = G
Ho;  © o
(o]
HCO, @)
o I
Apoptosis Senescence

Universitats [Lancet 2018;391:2547]
Usz Spital Zirich

Beuers et al., Hepatology 2010;52:1489; Hohenester, Maillette de Buy Wenniger et al., Hepatology 2012;55:173; Chang et al., Hepatology 2016;64:522



Defects in ‘Biliary HCO3- Umbrella’ in cholangiopathies?

Bile
0
Glycochenodeoxycholic acid NNNTNCOOH

HCO; H,CO,
H 0

TGRS -,

NTNCOO Glycochenodeoxycholate

.I

.
R, ¥

.

OHO, o @ 09 -
cAMP SAC InsP3R

HCO; sensor A
+ 1 4+ + !+
Usz Unive @ & @
Spita. FASIRING [Lancet 2018,3912547]

Medina et al. Hepatology 1997: 25;12; Banales et al. Hepatology 2012;56:687; Reich et al. J Hepatol 2021;75:634



Effect of CFTR modulators on CF-ass. Cholangiopathy

- Elexacaftor-Tazacaftor-lvacaftor (Tricafta) -

Cystic fibrosis patients

cv (v

Pre-ETIl era ETIl era

—

2014 2019 2023

Elexacaftor-Tezacaftor-lvacaftor

' Fibrosis Liver Disease ‘

Frar=Ternrnftar=lncnftar

Incidence of progression of hepatobiliary disease: varices, variceal bleeding,
decompensated cirrhosis, HCC, LTX, overall survival
USZ e

Mouliade C et al., EASL 2025; General Session, GS-008



Effect of CFTR modulators on CF-ass. Cholangiopathy

- Elexacaftor-Tazacaftor-lvacaftor (Tricafta) -

After propensity score mating

Counts, Incidence Rates (per 1,000 Person-Years), and Adjusted Incidence Rate Ratios for CFLD Progression
Pre-ETI Era incidence ETI Eraincidence Adjusted IRR

Event Overall

~ Era
CFLD progression 191 (3.2) 130 (20.74) 61 (1.14) 0.07 (0.05-0.1
40%
~ 60% < 0,001 (Log-rank)
2 8 p =0.0057 (Log-rank)
g 2 30%
& 40% a
s 5}
E 3 20%
B 20% et E
3 T ©
- A+ = 10%
O +-—T+*4j =
ol g P
i 2 8]
0% | it o

I8 24 30 36 42
Age at Event (%

Number at risk
Fra1 2443 1909 857 583 393 281 201

7605 5861 4245 3209 2277 1523 1000

— 12 Is 24 30 36 42 43
sis Liver Disease

ezacaftor-lvacaftor

*Adjusted for age, sex, smoking, alcohol use disorders, liver and mett

Universitdts
Spital Zirich

USZ

Mouliade C et al., EASL 2025; General Session, GS-008

48 L4

Age at Event (Y @

_. Censored before the ETI

Censored during the ETI

Era

Tricaftareduced incidence of progression of CF-ass.

cholangiopathy
Tricafta improved overall survival

Association with improved lung function?

No data on liver tests / NIT



Take Home Message — Autoimmune / Cholestasis

= Linerixibat: positive Phase IlI-Study GLISTEN in PBC patients with strong reduction
In pruritus intensity, but high placebo effect.

= QOdevixibat: positive interim analysis of Phase II-Study VINATGE in PBC patients with
strong reduction in pruritus intensity

= Norucholic acid (NAC): positive Phase IlI-Study NUC-5 in PSC patients with
stablization of disease (histological and biochemical)

= Elafibranor: positive Phase II-Study ELMWOOD in PSC patients with biochemical
response

= Inebilizumab: positive Phase IlI-Study in 1IgG4-RD with complete prevention of
flares.

= Tricafta: reduced progression of CF-ass. cholangiopathy and improved overall
survival.
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