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Treatments based on the concepts of 
pathogenesis of PSC ?

• Immunologic (Rx:  immunosuppression)

• Gut bacterial toxins - (Rx: IBD, antibiotics)

• Vascular  - (? Rx anti VEGF)

• Toxic Bile - (Rx: UDCA)



Medications evaluated for PSC (Silveira,M.G. 
and Lindor,K.D. 2008. Primary sclerosing cholangitis. Can.J.Gastroenterol. 22:689-698)



New Treatments for PSC ?

• Difficulties in establishing effective Rx
- (uncommon, long duration, variable 
outcomes, uncertain pathogenesis) 

• UDCA monotherapy controversy
– (EASL vs AASLD guidelines)
– (? survival benefit; ? Toxicity of highdose 

UDCA)



EASL and AASLD Practice Guidelines 
(summary points)

Karlsen et al Dig Liver Dis ‘2010

Not recommended



The blind man and the elephant 
(referral bias)

http://upload.wikimedia.org/wikipedia/commons/4/45/Blind_monks_examining_an_elephant.jpg�


Goals for New Therapies for PSC

• Reduce Liver inflammation, bile duct 
proliferation, liver fibrosis

• Improve symptoms and quality of life and 
increase longevity



Candidates for New Treatment of PSC

• Novel bile acids 

A.  6-ethyl-CDCA, a semi synthetic derivative of chenodeoxycholic acid;
- A potent agonist of FXR ,a nuclear receptor that regulates bile acid 
homeostasis.
- Improves liver function in several animal models of cholestasis; 

B.  NorUDCA

• Other Nuclear receptor ligands ?

– PXR agonists (regulates expression of genes involved in bile acid 
metabolism and detoxification) e.g. rifampicin, phenobarbital

– Vit D receptor agonists
– Retinoid receptor agonists (retinoic acids)
– PPARα and γ agonists (Fibrates; curcumin)



NorUDCA



NorUDCA improves liver injury in a 
mouse model of PSC  

(Mdr2 deficient mouse)

• norUDCA, a carbon 23 homologue of UDCA is 
excreted in bile mainly in uncongugated form

• Undergoes “cholehepatic” shunting from bile 
across the bile ducts and stimulates bile flow 
and bicarbonate excretion

• More effective than UDCA  in improving liver 
tests, markers of inflammation and fibrosis and 
inducing bile acid detoxifying enzymes and 
transporters

• A promising candidate for human trials



PSC: Pathomechanisms   - Rx

• Immunological
• „Gut-derived“ 
• Vascular
• Toxic bile

Immunosuppressive
Rx of IBD, ABx 
Angiogenesis?
UDCA?

UDCA norUDCA
Conjugation

Phase 1 2010
Phase 2 2011
Phase 3 2012

Fickert et al., Gastroenterology 2006; 130: 465
Halilbasic et al., Hepatology 2009; 49: 1972
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Fickert et al., Gastroenterology 2006; 130: 465

UDCA norUDCA
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norUDCA
PLx

Flushing
Ducts

Increased
Hydrophilicity

norUDCA: Mechanisms of Action in             
Mdr2 -/- Model of Sclerosing Cholangitis

Bile Acid
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Fickert et al., Gastroenterology 2006
Halilbasic et al., Hepatology 2009 

Moustafa et al., in preparation

Phase 1 2010
Phase 2 2011
Phase 3 2012

Clinical Development 

Patent EP 2005 / 052178
Patent EP 2007 / 1131072



Curcurmin Inhibits Cholangiocyte Inflammatory 
Response and Portal Myofibroblast Proliferation
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Summary

• Pathogenesis of PSC is still uncertain
• The infrequency of the disease and the 

variable clinical features make it difficult to 
assess effective therapies

• Novel bile acids and other modifiers of 
nuclear receptor activity are the most 
promising new agents 

• NorUrso is now undergoing phase 1 
clinical trials



Conclusions

Cautious optimism is warranted 
for more effective treatment for 

PSC in the near future



Thank you
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