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Emerging Therapies  
PRIMARY BILIARY CHOLANGITIS (PBC) 

PRIMARY SCLEROSING CHOLANGITIS (PSC)



Objectives 

u PBC and PSC
u Current treatment 
u Emerging therapies 

uDisease specific
uSymptoms related 



Primary biliary cholangitis (PBC)

u Previously referred to as primary biliary cirrhosis, is 
characterized by a T-lymphocyte-mediated attack on 
small intralobular bile ducts

u A continuous assault on the bile duct epithelial cells leads 
to their gradual destruction and eventual disappearance 
(ductopenia)

u Causes the signs and symptoms of cholestasis and 
eventually cirrhosis and liver failure

Beuers U, Gershwin ME, Gish RG, Invernizzi P, Jones DE, Lindor K, Ma X, Mackay IR, Parés A, Tanaka A, Vierling JM, Poupon R Changing nomenclature for PBC: From 
'cirrhosis' to 'cholangitis’. Hepatology. 2015;62(5):1620.
Kaplan MM. Primary biliary cirrhosis. N Engl J Med. 1996;335(21):1570.

florid bile duct lesion 



PBC: treatment

u Goals
u Suppression of the underlying pathogenic process: 

the destruction of small intralobular hepatic bile ducts

u Treatment of the symptoms and complications that 
result from chronic cholestasis



PBC: treatment
1st line agent 

u Suppression of the underlying pathogenic process: the 
destruction of small intralobular hepatic bile ducts
u Ursodeoxycholic acid (UDCA): (13 to 15 mg/kg per day) delays 

the progression to end-stage liver disease, enhances survival, 
and is well tolerated

u The extent of the biochemical response to UDCA during the first 
year of therapy is a simple and useful marker of long-term 
prognosis 

u ~ 35 percent of patients have a suboptimal response to UDCA

Lindor KD, Gershwin ME, Poupon R, Kaplan M, Bergasa NV, Heathcote EJ, American Association for 
Study of Liver Diseases  Primary biliary cirrhosis.Hepatology. 2009;50(1):291



PBC: treatment 
2nd line agent 

u Obeticholic acid (OCA): ligand for the farnesoid X 
receptor, which plays a role in bile acid homeostasis
u FDA approved  (May 29, 2016)
u To be used in combination with UDCA in patients 

with PBC who have inadequate response to at least 
1 year of treatment with UDCA, or as monotherapy 
for those patients who are intolerant to UDCA

u Recent FDA warning 

Corpechot C, Abenavoli L, Rabahi N, Chrétien Y, Andréani T, Johanet C, Chazouillères O, Poupon R  Biochemical response to ursodeoxycholic acid and long-term 
prognosis in primary biliary cirrhosis.  Hepatology. 2008;48(3):871.
Yimam KK; Bowlus C. Obeticholic acid for the treatment of primary biliary cirrhosis. Expert Opinion on Orphan Drugs, 2014; 2(12);1351-1358. 



Key Obeticholic Acid Label Change
Boxed Warning 

Previous Label (2018) Updated Label (2021)

US Food and rug Administration 
https://www.accessdata.fda.gov
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OCA in PBC
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Emerging therapies for PBC

u Approved agents
u UDCA
u FXR-agonist: obeticholic acid (OCA)

u Steroidal carboxylic acid 

u PPAR agonists 
u Fenofibrates (PPAR alpha agonist) 

(nonapproved)
u Bezafibrate (PPAR a, d and g)  

(nonapproved) 
u Seladelpar (PPAR d agonist) (phase 

II/III)
u Elafibrnior (PPAR a and d) (phase II/III)
u Saroglitizar (PPAR a and g) (phase II

u FXR agonists – phase II
u EDP-305 (steroidal noncarboxylic)
u Cilofexor (nonsteroidal carboxylic)
u Tropifexor (nosteroidal carboxylic)

u Nox 1 and 4 inhibitor (phase II/III)
u Antifibrotic

u IBAT inhibitors for cholestatic itch
u Maralixibat (phase II)
u Linerixibat (phase II/III)



Emerging therapies for PBC

u TGR5 receptor agonists 

u CAR and PXR agonists 

u NorUDCA

u FGF-19 analog (NGM282)

u Combination: URSO/OCA/fibrates 



Fibrates

Ghonem NS, et a. Hepatology. 2015 Aug;62(2):635-43.

Potency of human PPAR agonists 
Proposed pathway of fenofibrate-

mediated 
reduction of cholestasis via PPARαin the 

liver 

PPAR Gamma: adipose tissue and heart: Thiozlidonedones
PPAR Beta/delta: liver and peripheral tissue: Elafibranor (phase III in PBC)—alpha/delta
PPAR alpha: liver, muscle and kidneys: beta oxidation of fatty acid and regulated transcription of lipid metabolism genes
the expression of MDR3 and facilitates hepatic export of phospholipids, anti-inflammatory and decreased BA synthesis (
seladelpar (phase III for PBC), bezafibrate (phase III completed) and fenofibrate (off label use)



A Placebo-Controlled Trial of 
Bezafibrate in Primary Biliary Cholangitis

Corpechot et. al.; N Engl. J Med 2018; 378:2171-2181E



A Placebo-Controlled Trial of 
Bezafibrate in Primary Biliary Cholangitis

Corpechot et. Al.,  N Engl J Med 2018; 378:2171-2181E



LONG-TERM SAFETY AND EFFICACY OF  SELADELPAR IN 
PATIENTS WITH PRIMARY BILIARY CHOLANGITIS (PBC): 

2-YEAR RESULTS FROM A LONG-TERM STUDY

Mayo et. Al., AASLD 2021 #106



EFFICACY AND SAFETY OF SELADELPAR IN PATIENTS WITH 
COMPENSATED CIRRHOSIS AND EVIDENCE OF PORTAL 

HYPERTENSION DUE TO PRIMARY BILIARY CHOLANGITIS (PBC)

Levy et. al., AASLD 2021 #1269 



A phase II, randomized, open-label, 52-week study of 
seladelpar in

patients with primary biliary cholangitis

Bowlus et. at.; J. Hepatol. 2022, 77, 353–364



Kremer et. al. Liver Int. 2022 Jan;42(1):112-123.
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Gastroenterology & hepatology [Gastroenterol Hepatol (N Y)] 2021 Feb; Vol. 17 (2 Suppl 3), pp. 5-6.



RESPONSE: A Placebo-controlled, Randomized, Phase 3 Study to 
Evaluate the Efficacy and Safety of Seladelpar in Patients With 

Primary Biliary Cholangitis (PBC) and an Inadequate Response to or 
an Intolerance to Ursodeoxycholic Acid (UDCA)

u Phase III; active but not recruiting 
u Composite endpoint of ALP and total bilirubin (Time Frame: 12 

months)
u ALP < 1.67× ULN,
u ≥ 15% decrease in ALP, and
u Total bilirubin ≤1.0× ULN

u Secondary outcome
u Normalization of ALP and improvement in pruirtus

u Awaiting results 



The Liver Meeting TLMDx 2021
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Study of Elafibranor in Patients With Primary 
Biliary Cholangitis (PBC) (ELATIVE)

u A Double-blind, Randomized, Placebo-Controlled Study and Open-label 
Long Term Extension to Evaluate the Efficacy and Safety of Elafibranor 80 
mg in Patients With Primary Biliary Cholangitis With Inadequate Response or 
Intolerance to Ursodeoxycholic Acid. NCT04526665

u Phase III, active but not enrolling 

u Primary Outcome Measures:Effect of elafibranor (80 mg/day) on 
cholestasis [ Time Frame: From baseline to 52 weeks of treatment ]

u Response to treatment defined as Alkaline phosphatase (ALP) < 1.67 x 
ULN and TB  ≤ ULN and ALP decrease ≥ 15 percent

u Secondary outcomes

u Normalization of ALP and improvement of pruritus 

u Awaiting results



Saroglitazar is a novel peroxisome proliferator-activated 
receptor (PPAR) agonist with dual agonistic properties (α/γ)

Phase 2b/3 recruiting 

u A double-blind, phase II proof-of-concept trial, 37 patients with PBC were randomized to 
saroglitazar 4 mg (n = 13), saroglitazar 2 mg (n = 14), or placebo (n = 10) daily for 16 weeks. 

u The primary efficacy endpoint was the reduction in alkaline phosphatase (ALP) level at Week 
16.

u A significant reduction of mean ALP levels was observed at Week 16 relative to baseline in 
both the saroglitazar 4 mg (least-squares [LS] mean =-163.3 U/L, SE = 25.1, p <0.001) and 2 mg 
(LS mean =-155.8 U/L, SE = 24.4, p <0.001) groups, compared with placebo (LS mean =-21.1 
U/L, SE = 28.9). Treatment with saroglitazar resulted in a rapid reduction of ALP concentration 
at Week 4 that was sustained through the study duration.

u Multicenter, Randomized, Double-blind, Placebo controlled, Phase 2b/3 Safety and Efficacy 
Study . 192 subjects (64 subjects in each treatment arm) will be randomised in a ratio of 
1:1:1 in Saroglitazar Magnesium 1 mg, Saroglitazar Magnesium 2 mg, and Placebo arm, 
respectively is recruiting 

Journal of Hepatology Volume 76, Issue 1, January 2022, Pages 75-85

https://www.sciencedirect.com/journal/journal-of-hepatology
https://www.sciencedirect.com/journal/journal-of-hepatology/vol/76/issue/1


Nox 1 and 4 inhibitor (Antifibrotic): TRANSFORM 
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IBAT inhibitors for cholestatic itch 
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IBAT inhibitors 

u Linerixibat
u Global Linerixibat Itch Study of Efficacy and Safety in Primary Biliary Cholangitis 

(PBC) (GLISTEN); phase III, 24 weeks, recruiting 

u Volixibat
u A Study to Evaluate Efficacy and Safety of an Investigational Drug Named 

Volixibat in Patients With Itching Caused by Primary Biliary 
Cholangitis (VANTAGE), phase II, 28 weeks, recruiting 

u Miralixibat, approved for PFIC and Allagille syndrome

u Odevixibat, approved in 3 months of age or older patient with PFIC

R



Medical Management of PSC

u At this time, there are no proven medical therapies for 
PSC, and the goals of treatment are primarily symptom 
and complication management

u Liver transplantation is the only effective treatment 
currently available for end-stage PSC



UDCA and ALP level in PSC

u Data from patients enrolled in the Scandinavian PSC 
UDCA trial (Lindström L, et. al. Clin Gastroenterol 
Hepatol. 2013 Jul;11(7):841-6.)
u Patients with normal levels of ALP or reduced by ≥ 

40% after 1 year in the trial had longer survival times, 
regardless of whether they receive UDCA or placebo



Scandinavian PSC UDCA trial

Lindström L, Hultcrantz R, Boberg KM, Friis-Liby I, Bergquist A. Association between reduced levels of alkaline phosphatase and survival 
times of patients with primary sclerosing cholangitis.
Clin Gastroenterol Hepatol. 2013 Jul;11(7):841-6.

P = .77, log-rank test P = .033, log-rank test
Tx with UDCA

P = .0001, log-rank test
Regardless of UDCA Tx



Hepatology. 2014 Sep;60(3):931-40.



Patient and methods

u 29 patients with PSC established by EASL criteria

u Treated with UDCA (10-15 mg/kg/day) for at least 12 months 
before withdrawal

u Clinical data, HRQoL questionnaires, and paired blood 
samples for liver biochemistry, FGF19, and bile acids were 
collected 1 day before UDCA withdrawal and 3 months after 
withdrawal



Results
Liver Biochemistry



Results

u PSC Mayo Risk Score  significantly increased at the end of the study,  in comparison with 
the day of enrollment
u (-0.2 ±1.0 vs. -0.7 ± 0.9, respectively; P<0.003)

u 42% of patients reported increased pruritus measured by the itching domain of the PBC-
40

u Deterioration in overall general health (a domain of the short form-36 QOL instrument in
60% of patients)

u One patient dropped out of the study (resumed UDCA) as a result of severe pruritus



Tabibian JH, Lindor KD. Hepatology. 2014 Sep;60(3):785-8.  



Proposed algorithm 
for UDCA use in 
clinical care and 
trials in PSC

Upcoming AASLD 
practice  
guideline—
recommends use of 
UDCA –medium 
dose 

Tabibian JH, Lindor KD. Hepatology. 2014 Sep;60(3):785-8.  



Upcoming therapies in PSC

The Liver Meeting  TLMDx 2021. Dr. Levy 



Upcoming therapies in PSC

u Pliant

u Berberine

u FXR agonists 

u NorUDCA
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Sample Chart
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