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Outline 

• requirements for endpoints 
 
 

 
• recommended endpoints in reflection paper 

 
• disease modifiers only 



Ponsioen et al. Hepatology 2015; Sep 29 
Ponsioen et al. Hepatology 2018; 68: 1174 

Sources 



Sources 



hierarchy of endpoints 

level 1:  true clinical efficacy measure   

level 2:  validated surrogate endpoint   ✗ 

level 3:  non-validated reasonable surrogate endpoint ? 

level 4:  measure of biological activity ✔ 

Fleming. Health Aff 2005; 24: 67 



endpoint requirements 

level 1:  true clinical efficacy measure  ✗ 
level 2:  validated surrogate endpoint   ✗ 

level 3:  non-validated reasonable surrogate endpoint ✔ ??   

level 4:  measure of biological activity ✔ 

Muir 2017 234 RCT 24 simtuzumab vs 
placebo 

1st: histology 
2nd: clinical 
       ALP 

no change 
no difference 
no change 



requirements for surrogate endpoints 

• measurable/interpretable 
• sensitive to change 
• natural variability contained 
• on the pathway to a clinically meaningful endpoint 
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Ponsioen et al. Hepatology 2015; Sep 29 



• biochemical hallmark of cholestasis 

• used in all studies in past 25 years 

• no significant association with clinical outcome observed so far 

Alkaline Phosphatase 



Lindström et al. CGH 2013;11:841 



de Vries et al. Liver Int 2016; 36: 1867 



de Vries et al. Liver Int 2016; 36: 1867 



(surrogate) endpoints requirements 

164 1-year intervals in non advanced PSC patients from 
Amsterdam and Birmingham potentially eligible for a phase II 
trial 

 
ALP: mean Δ 1-year intervals = 5.7 % (SD=36%) 
 
variability during natural course limited 
 
 
 
 



Muir et al J Hep 2017; 66: S73  



Fleming and deMets, 1996 

(surrogate) endpoints requirements 



short-term stenting: results 

Ponsioen et al. Am J Gas 1999; 94: 2403  

sensitive to meaningful change? 



IPSCSG statement 2 
  
Alkaline phosphatase is widely recognized as a clinical 
measure of cholestasis. Currently, albeit not formally 
validated, it is regarded as a potential surrogate 
outcome parameter [EL 4, RG D]. 
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advantages: 
• assesses directly disease activity in the target organ 

(face/construct validity) 
• has been gold standard to asess liver fibrosis/cirrhosis 

   acceptable to regulatory bodies 
• provides human histological material for MOA investigation 

and safety assessment 
 
disadvantages: 
• sampling error for diagnosis 
• invasive procedure  

 
 

liver biopsy 



Wiesner, Hepatology 1989; 10:3=430  

Interpretable? 
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Number at risk
Group: LUDWIG STAGE 1&2

87 72 40 20 8 1 0
Group: LUDWIG STAGE 3&4

36 29 12 4 0 0 0

HISTOLOGY_STAGE
LUDWIG STAGE 1&2
LUDWIG STAGE 3&4

n=123 

Interpretable? 



Nakanuma staging vs Ishak vs Ludwig 

  transplant-free survival   liver transplant  
  

de Vries et al. Hepatology 2017; 65: 907 

HR   95% CI       p        HR    95%CI   p
  

Interpretable? 



• Interobserver variability kappa’s 0.56-0.64 

• Six European expert liver pathologists all favoured Nakanuma 

 

Measurable? 



MILD: Ishak 1/2    CPA: 0.17%  

MODERATE: Ishak 3/4   CPA: 5.7%  

SEVERE: Ishak 5    CPA: 11.3%  

VERY SEVERE: Ishak 6   CPA: 31%  

Collagen Proportionate Area (CPA) 

courtesy of prof Paul Dillon 



Angulo et al. Am J Gas 1999; 94: 3310 

At second biopsy 53% of stage I- III PSC patients had progressed, but 
14% of stage III-IV patients now had stage I-II 

natural variability? 



Muir et al J Hep 2017; 66: S73  



sampling variability? 

Olsson J Clin Pathol 1995; 48: 933 
 



Summary safety of liver biopsy in PSC trials 
 
• No mortality reported in 1851 biopsies in 782 PSC subjects. 
• Reported bile leakage in ±0.2% 

 
Literature: 
• Mortality: 0.09-0.3/1000 in 68,276 resp. 98,445 biopsies1,2 
• SAE rate: 0.57% in 2084 Bx (57% under US guidance)3 

    US guided: 0.5 versus 2.2 % in 836 pts4 

1 Piccinino et al. J Hepatol 1986; 2: 165 

2 Poynard et al. Can J Gas 2000; 14: 543 
3 Cadranel et al Hepatology 2000; 32: 477 
4 Lindor et al . Hepatology 1996; 23: 1079 

safety? 



IPSCSG statement 4 
  
Liver histology has the potential to be a robust surrogate endpoint 
for clinical trials in PSC [EL2b, RG B]. 

Ponsioen et al. Hepatology 2015; Sep 29 



IPSCSG statement 
  
In the absence of a convincing single surrogate endpoint 
combining multiple endpoints is considered advisable and should 
be explored further [EL 5, RG D]. 
  

ALP + Histology 

phase  
 

• 1/2A: maximize chance of finding potential contrast: 
          composite 
• 2B/3: maximize reassurance of beneficial effect: 

     co-primary 



Thank you 
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