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Björnsson et al. Gastro 2008
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Reviews: Lazaridis & LaRusso, N Engl J Med 2016 

Karlsen et al., J Hepatol 2017; Dyson et al., Lancet 2018; Seth et al., Lancet 2026
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Loftus et al., Gut 2005



Structured algorithm for work-up of chronic cholestasis 

EASL CPG SC, J Hepatol 2022
(modification after slide courtesy Verena Keitel)

MRCP PSC, SSC, IgG4

Liver biopsy
Small duct PSC, seronegative PBC,                               

VBDS, cholangiopathy?

Negative

Genetic Analysis
(Whole Exome Sequencing, Whole Genome Seq.)

Hereditary cholestasis or cholangiopathy
(ABCB4, ABCB11, ATP8B1, KIF12, ZFYVE19, DCDC2)

Negative / nonspecific

Negative

Autoantibodies
AMA-M2, ANA (Sp100, Gp210)

PBC

Bile ducts without dilation

Cholestasis lasting for >6 months
Elevated ALP +/- GGT +/- Bilirubin

Ultrasound, physical exam, history
Dilated intrahepatic and/or extrahepatic ducts?

Signs for chronic liver disease?

Dilated bile ducts:
Gallstones? Tumor? Obstruction?

ABCB4 deficiency as

mimic of small duct PSC

Fig. De Vries et al., Liver Int 2020
~30% additional diagnostic insights



Real life data on prognosis in PSC

13 yrs

21 yrs

14,5 yrs

IPSSG (n=7121) Netherlands (n=1012)

Boonstra et al., Hepatology 2013Weismüller et al., Gastroenterology 2017



Corpechot et al., Gastroenterology 2014

Trauner et al., BMC Gastro 2023

Karlsen et al., Hepatology 2024

LTx or death

Hepatic decomp

CSPH

CirrCholangitis

Malignancy

Disease course and progression in PSC

Manns et al., 

Nat Rev Dis Primer 2025



High quality MR imaging* is key to diagnosis

HBP GA-T1-MRC 

T2w-MRCP 

PSC

*Team of  Prof. Ahmed Ba-Ssalamah (GI/Liver Radiology, Dept. of Biomedical Imaging & Image Guided Therapy)

**Ruiz et al., Hepatology 2014; diagram from Poetter-Lang et al., Eur Radiol 2024 

● Total score range: 0–5

● Patients with ANALI score > 2 have 
been shown to have a higher risk of 

PSC-related clinical events

ANALI Score**



Prognostic Tool Strengths Limitations

MRE 
Excellent for staging fibrosis and predicting

liver decompensation, quantitative, noninvasive, 

high specificity for cirrhosis

Does not assess biliary strictures or

cholangiographic changes, may overlook non-

fibrotic complications

PFS

High inter-reader agreement, simple binary

(yes/no) approach, good for identifying clinically

relevant strictures needing intervention, strong 

prognostic value for events

Targets biliary (not parenchymal) complications, 

only HD high score for outcome

DiStrict Score
Well suited for mapping biliary involvement

extent via MRCP, reproducible morphological

staging predicting outcome

Limited to bile ducts, lacks liver

parenchyma/function

Anali Scores

Integrates cholangiographic and morphologic

feature for risk stratification, strong negative 

predictive value, supports non-contrast follow-up

for low-risk patients

Relies on detailed radiologic assessment, subject

to interreader variability

Slide courtesy Sarah Poetter-Lang, MUW Radiology
MRE = MR elastography

PFS = potential functional stricture

Overview – MR-based prognostic tools



44% of deaths in PSC are due to cancer 

Bergquist et al., J Hepatol 2002; 36: 321–27

50% within first 4-12 mo

Early recall after diagnosis?

Thereafter 1,5%/year

Lower (0.5%) in recent studies

Cancer surveillance in PSC

GB polyp 8mm  CHE

Modified after: Ilyas et al., Clin Gastroenterol Hepatol 2015

Surveillance (EASL & AASLD CPG):

MRI/MRCP and/or US (incl GB) every 12 mo 

− US every 6 mo for cirr. (HCC)

Colonoscopy every 12 (-24) mo

− recall after 5 yrs for those without IBD



Slide courtesy Jesus Banales

Isolation and analysis of cell-derived material

(e.g., DNA, RNA, EV, metabolites, CTC, …)

from blood or other body fluids

Proteins

& 

Metabolites

Nucleic 

acids

Lipids

Molecular composition of 

extracellular vesicles (EVs)

Lapitz A …Banales JM. Frontiers Immunology 2018

Colombo M, et al. Annu Rev Cell Dev Biol. 2014

Liquid biopsy for risk prediction, early diagnosis and prognosis of CCA

Next-generation liquid biopsy biomarkers for CCA



Bârner-Rsamussen et al., Endoscopy 2025



Value of proactive scheduled ERC in PSC?



Validation of the Amsterdam-Oxford Model for PSC

Goet et al., J Hepatol 2019; 71: 992-999

https://sorted.co/psc-calculator/Amsterdam-Oxford PSC Score Calculator (https://sorted.co/psc-calculator/)



BACKGROUND & AIM
• Predicting liver transplantation or 

death in PSC is challenging 

because of its heterogeneous 

course and complex pathogenesis, 

which hinders the design of 

effective follow-up strategies and 

clinical trials

• AIM: To determine whether a 

multi-biomarker model, integrating 

markers of fibrosis, extracellular 

matrix turnover, inflammation, and 

microbial metabolism, could 

improve risk prediction beyond 

single markers or clinical scores

Development of a multi-biomarker model to predict transplant-free survival in 
primary sclerosing cholangitis: A multicentre retrospective study

Helgadottir H, et al. EASL 2026; OS-006-YI.

METHODS

Cross-sectional cohort of people with PSC 

from Norway, Sweden, and the US
(N=906)

Prediction models for 2- and 5-year liver transplant-free survival

• Multivariable Cox regression

• 8 biomarkers included

– ELF test

– Type III collagen formation (Pro-C3)

– Type V collagen formation (Pro-C5)

– Type III collagen degradation (C3M)

– Type IV collagen degradation (C4M)

– KTR (kynurenine-tryptophan ratio)

– Neopterin

– PLP (pyridoxal 5´-phosphate)

Biomarker analysis 

in frozen serum

• Internal validation and subset-fitting assessed overfitting, and generalizability 

across regions

• Pragmatic subset models were compared with the full model

• All models were benchmarked against the ELF test and established PSC risk scores



Routine surveillance

• Every 12 mo (every 6 mo for ‘signficant risk’*):

– Clinical evaluation (incl. QoL)

– Lab (bilirubin, ALP, AST, plts., PT – AFP when cirrhotic) 

• Every 12 mo (also for low risk*)

− MRI/MRCP and/or US (incl GB; US every 6 mo for cirr.– HCC)

− Colonoscopy (when unremarkable - recall after 5 yrs)

− Elastrography and/or ELF test

• Every 2 - 4 years (all): DEXA

Additional work-up when clinically indicated 
(e.g. new symptoms, evolving lab abnormalities (ALP, bili), ΔLSM >1.5 kPa/year, ductal progression)

• Suspected CCA: serum CA 19.9 and MRCP/MRI (contrast) and ERCP with cyto/histology

• Suspected AIH or DILI: serum IgG und autoantibodies, consider liver biopsy

• Suspected portal HT (Baveno-VII) : EGD

• UDCA treated patients: consider non-compliance?

* “Significant risk” if any present:

• Symptomatic

• ALP > 1.5 ULN,

• Abnorm. bili, albumin, platelets, or PT

• LSM > 9.9 kPa (or ELF test > 10.6) 

• Extensive biliary changes 

(espec. intra-hepatic biliary dilatation)

Suggested algorithm for follow-up in PSC

EASL GPG, J Hepatol 2022

+FISH

FICUS study @ EASL 2024



Slide courtesy Olivier Chazouilleres



de Vries et al., Hepatology 2017

First report: de Vries et al., J Hepatol 2015



Duodenum

, bacteriophages

Cenicriviroc, Tofa?

Principal Therapeutic Strategies for PSC - Overview

Candidates for Recent & Ongoing Clinical Trials

, Elafibranor

• IBAT inhibitors (no ALP signal)

Earlier diagnosis  

(before strictures)

(renamed as NCA)

(RWE Japan, NL – survival?)

Cilofexor

Modified after: Vesterhus & Karlsen, J Gastroenterol 2020

Also see: Karlsen et al., Hepatology 2024

Norucholic acid

(NCA / norUDCA)

OHHO

COO
- mTOR 

HCO3
-


MRI beyond MRCP

FAPI-PET MRI?



Results

Primary sclerosing cholangitis and cholangiocarcinoma

GS-007-YI Novel “3-in-1” blood metabolomic test for the early diagnosis and risk stratification of 
primary sclerosing cholangitis and cholangiocarcinoma

13-metabolite model distinguishes PSC vs. healthy controls

Independent of age, sex, cirrhosis, or UC

AUC: 0.98 (discovery & validation cohorts)

13-metabolite model detects PSC-CCA vs. PSC

PSC-CCA detection

AUC: 0.91 (discovery), 0.90 (validation)

Early-stage detection (0–II): AUC = 0.930

Outperforms CA19.9 (AUC = 0.646)

Still performs well in patients with low CA19-9 (AUC = 0.92)

The “3-in-1” metabolomic test is a useful non-

invasive tool that enables diagnosis of PSC, early 

PSC-CCA detection, and prediction of CCA 

development. Implementation in clinical practice 

may improve risk stratification and follow-up in 
patients with PSC, facilitating personalised 

surveillance, early diagnosis and prioritise 

therapeutic decisions.

Conclusion

7-metabolite model predicts CCA development in PSC patients

Prediction of CCA

PPV: 83% (discovery), 73% (validation)

Detected up to 8 years before clinical diagnosis

Data courtesy Jesus BanalesLapitz et al., … Banales, presented @ EASL 2025



Thank you for

your attention!
 

michael.trauner@meduniwien.ac.at

Gustav Klimt's lost faculty painting 

'Medicine' reconstructed by AI

now displayed on the 

Anna Spiegel Research Building
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