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Because our patients want a new journey



And speak for themselves
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Chronic bile duct disease leading to fibrotic strictures and saccular dilatations of 
the intra- and extrahepatic bile ducts



Nature Reviews Gastroenterology & Hepatology 14, 279–295 (2017)

Ulcerative C(h)ol(ang)itis



Sclerosing cholangitis

Data from Olmsted County (USA) in the year 2000 identified 20.9 cases of PSC per 100 000 of 
the population in men and 6.3 per 100 000 in women



Gradient of wealth in those diagnosed with 
PSC-IBD favouring higher socioeconomic 

status

Larger proportions of 
PSC-IBD patients have 

higher income, 
and experience less 
material deprivation

$
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Income Material 
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Leung et al. 2023



Mdr2 deficient mice develop cholangiopathy

Gastroenterology 2002;123:1238–1251



Bile duct centric autoimmunity?



CCL24 regulates biliary inflammation and fibrosis in primary sclerosing 
cholangitis

10.1172/jci.insight.162270

https://doi.org/10.1172/jci.insight.162270


Biliary disease progression in childhood onset autoimmune liver disease 
– a 30 year follow up into adulthood

Long term follow-up studies of paediatric onset autoimmune liver disease (AILD) are invaluable in helping 
better understand the clinical course of disease. 

J Hep Reports Warner S, Rajanayagam J, Russell E, Lloyd C, 
Ferguson J, Kelly D A, Hirschfield GM

Warner et al. J Hep Reports 
2023

Childhood Presentation

1990 – 2013

Childhood clinical course

Diagnosis through to transition

Adult clinical course

Transition to last follow up
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1 in 10: PSC

1 in 4: PSC

Transition

Three decades of follow-up demonstrates how children presenting with AILD have a significant risk of clinical 
transformation to PSC. Biliary progression was associated with the development of inflammatory bowel disease. 



Toru Goto MD via Twitter

Hepatocytic apical bulkheads protect bile canaliculi against dilation 
and hepatocyte rosette formation upon elevated canalicular 
pressure.



“However, this mutation is not a common risk factor for PSC in 
general because our examination of 3178 patients did not identify 

any other carriers, and, to the best of our knowledge, it has not 
been reported in PSC elsewhere.” 

Genetic phenocopies?

Jiang et al., Sci. Transl. Med.13, eabb0036 (2021) 



Nature Genetics 48, 510–518 (2016) “In particular, the strong comorbidity between primary sclerosing cholangitis and 
inflammatory bowel disease is likely the result of a unique disease, which is genetically distinct from classical 
inflammatory bowel disease phenotypes.”



Nature Communications volume 14, Article number: 1069 (2023) 



Nature Communications volume 14, Article number: 1069 (2023) 



Dysbiosis in PSC and PSC-IBD

Sokol et al. Gut. 2015

Quraishi MN et al. Gut. 2017

Sabino et al. Gut. 2015

PSC-IBD

Slides courtesy of Nabil Quraishi and Palak Trivedi



PSC-IBD disease mechanisms appear to be different to UC at a mucosal 
level

Quraishi MN, et al. J Crohns Colitis. 2020

PSC-IBD and UC have 
similar immune 
mediated pro-

inflammatory signals  

Different triggers for 
this immune response 

Large differences in 
colonic mucosal gene 
expression versus UC

Bile acid homeostatic pathways 
significantly aberrant in PSC-

IBD compared to UC 

? Bile acid mediated 
inflammation

Slides courtesy of Nabil Quraishi and Palak Trivedi





Journal of Hepatology DOI: (10.1016/j.jhep.2023.05.038) 

Clinical and biochemical impact of vitamin B6 deficiency in primary sclerosing cholangitis before 
and after liver transplantation

Peder Rustøen Braadland et. al Journal of Hepatol 10.1016/j.jhep.2023.05.038

The genetic potential of the gut microbiota to synthesize the coenzyme form of vitamin B6, pyridoxal 5’-
phosphate (PLP), was reduced in people with PSC compared to healthy controls. Accordingly, people with PSC 
had lower circulating levels of PLP than healthy controls, and low PLP was associated with adverse outcomes. 



And nothing is obvious: 
High dose UDCA vs Placebo 

HEPATOLOGY, Vol. 50, No. 3, 2009



Progressive disease phenotypes

Ismail et al. In Prep./EASL 2022



PLN-74809: Antifibrotic Activity through Upstream 
Inhibition of TGF-beta Activation    

28

Col1a1
Col3a1
Timp1
CTGF
ATX
…

Hepatobiliary
Fibrosis

PLN-74809

Upstream inhibition of TGF-β leads to reduction of multiple 
profibrotic genes

PLN-74809
Dual αVβ6/αVβ1 

Inhibitor

Slide based on PLIANT figure



Oral αvβ6/αvβ1 Integrin Inhibition in Primary Sclerosing Cholangitis: 12-week Interim Safety and Efficacy 
Analysis of INTEGRIS-PSC, A Phase 2a Trial of Bexotegrast

Hirschfield et al. LB Session 2 With Permission





norUrsodeoxycholic acid improves cholestasis 
in primary sclerosing cholangitis

Fickert et al. Journal of Hepatology 2017 vol. 67: 549–558













NGM282: a FGF19 analogue and primary sclerosing 
cholangitis

SCREENING ON-TREATMENT STUDY PERIOD FOLLOW-UP

W16

Placebo SC QD (n=20)

NGM282 1mg SC QD (n=21)

NGM282 3mg SC QD (n=21)

D -28 D1 W1 W2 W4 W8 W12

• Randomized (1:1:1), double-blinded, placebo controlled
• 62 subjects randomized at 27 sites in Europe and US
• Confirmed diagnosis of PSC by EASL Guidelines

- Included subjects with features of AIH, small duct disease,  stable dominant strictures and 
compensated cirrhosis

• ALP > 1.5 x ULN, total bilirubin < 2.5 mg/dL, ALT/AST < 5 x ULN
• Subjects were stratified across dosing groups by UDCA use

• Primary endpoint: Mean change in ALP from Baseline at W12 Hirschfield et al. J Hep 2019



Hirschfield et al. J Hep 2019



Hirschfield et al. J Hep 2019



Safety and Tolerability of A3907 
in Primary Sclerosing Cholangitis
ClinicalTrials.gov ID NCT05642468
Sponsor Albireo
Information provided by Albireo (Responsible Party)
Last Update Posted 2023-08-23

A Study to Assess Safety and Effectiveness of 
Elafibranor in Adult Participants 
With Primary Sclerosing Cholangitis. (ELMWOOD)
ClinicalTrials.gov ID NCT05627362
Sponsor Ipsen
Information provided by Ipsen (Responsible Party)
Last Update Posted 2023-08-28

Effect of Simvastatin on the Prognosis 
of Primary Primary Sclerosing Cholangitis (PSC) 
(PiSCATIN)
ClinicalTrials.gov ID NCT04133792
Sponsor Annika Bergquist
Information provided by Annika Bergquist, Karolinska 
University Hospital (Responsible Party)
Last Update Posted 2022-11-01

A Study to Evaluate Efficacy and Safety of an 
Investigational Drug Named Volixibat in Patients With 
Itching Caused 
by Primary Sclerosing Cholangitis (PSC) (VISTAS)
ClinicalTrials.gov ID NCT04663308
Sponsor Mirum Pharmaceuticals, Inc.
Information provided by Mirum Pharmaceuticals, 
Inc. (Responsible Party)
Last Update Posted 2023-09-07

Vancomycin for Primary Sclerosing Cholangitis
ClinicalTrials.gov ID NCT03710122
Sponsor Elizabeth Carey
Information provided by Elizabeth Carey, Mayo 
Clinic (Responsible Party)
Last Update Posted 2023-09-05

CM-101 in PSC Patients -The SPRING Study
ClinicalTrials.gov ID NCT04595825
Sponsor ChemomAb Ltd.
Information provided by ChemomAb Ltd. (Responsible 
Party)
Last Update Posted 2023-08-24



Vancomycin and PSC

Hepatology. 2021 Mar;73(3):1061-1073.

Controversies beyond needing more trial data:

1) Should the endpoint be biochemical or colonic mucosal healing?
2) What if rare subgroups of patients derive substantial benefit?



Five                POINTS for PSC care
Criteria Parameters

1. Diagnose PSC with 
compassion and carefully

MRCP is usually sufficient
• ERCP is for intervention and bile duct histology
• Colonoscopy with biopsies to assess colon
• Liver biopsy is infrequently needed clinically

2. Explain risk and offer 
choices

Appreciate the long natural history of disease
• UDCA is controversial
• Follow with serum liver tests and elastography
• Don’t be too early or too late with transplantation (the hardest disease to time)

3. Manage symptoms in 
parallel to disease 
modifying therapy

Symptoms particularly pruritus and pain, are very important parts of living with PSC and should be carefully evaluated
• There are effective interventions for pruritus that patients should be offered
• Patient support groups are important

4. Survey for cancer 
smartly but honestly

Cancer risk is heightened
• Cholangiocarcinoma (annual MRI?)
• Gall bladder cancer (annual ultrasound?)
• Colon cancer (annual colonoscopy if IBD present)

5. Think trials If PBC treatment can advance so dramatically so can PSC!
• Refer patients early for trial consideration
• Appreciate how hard it is to prove the benefit of new therapies
• Recognise we will have to have failures to succeed



Hepatology 2018

A PSC-IBD Programme looks like this in an ideal world



Gideon Hirschfield 

Thank you!
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