
Fibroblast activities are
related to outcome in PSC 
– a target to treat



The 28 (46) collagens; Structure, function and positon in a 
healthy tissue

2



Fibroblast and fibrillar collagen over growth
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The type III collagen production and epitope
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Fibroblast and stellate cells produce the collagens

Collagens

Cell types



Minor collagens more specific to myCAF subtypes

Major 
Collagens

Minor 
Collagens

Thorlacius-Ussing, 2023
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ELF & PRO-C3 are dynamically modulated by 
Aldafermin - Pharmacodynamic 

Arun Sanyak & Hirschfield G et al , Journal of Hepatology 2018

PL n=20; 1mg: n=21; 2mg n=21



Endogenous bile acids vs. PRO-C3 (ELISA)
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Correlation of bile acid versus PRO-C3  (PSC)



Delta GCA versus delta PRO-C3 
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Change in bile acid versus PRO-C3  (NASH)
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Baseline demographics - PSC
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Study Intro PSC & UC cohort

14

Vesterhus et al. "Enhanced liver fibrosis score predicts transplant‐free survival in 
primary sclerosing cholangitis." Hepatology 62.1 (2015): 188-197.

167 well characterized large duct PSC 
patients (4 years follow up )

PSC diagnosis -  typical 
cholangiographic findings by MR 
cholangiopancreatography or 
endoscopic retrograde 
cholangiopancreatography



PRO-C3 risk – 8 fold risk of an outcome !
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4.6-fold risk of 
event in high 
group compared 
to low group



Aldafermin paper 2018
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PRO-C3 levels in Aldafermin phase 2
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PRO-C3 – threshold 14.9 and 26.0
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Group n Median Min Max Risk [95% CI]

[5.86,26) 71 12.7 5.9 25.9 0.19 [0.07, 0.29]
[26,374] 67 55.9 26.4 374.4 0.63 [0.44, 0.76]

Group n Median Min Max Risk [95% CI]

[5.86,14.9) 46 10.8 5.9 14.6 0.14 [0.03, 0.24]
[14.9,374] 92 39.0 14.9 374.4 0.52 [0.38, 0.63]

Min value 2nd tertile Cut off from aldafermin study



PRO-C3 risk deciles

19

Decile 
(ng/mL)

Group Risk [95% CI] Hazard ratio [95% 
CI]

10% 9.3 Above 0.43 [0.31, 0.54] 1.82 [0.56, 5.85]
10% 9.3 Below 0.21 [0.00, 0.40]
20% 11.5 Above 0.47 [0.34, 0.58] 3.06 [1.10, 8.52]
20% 11.5 Below 0.14 [0.00, 0.27]
30% 13.7 Above 0.51 [0.37, 0.62] 4.05 [1.60, 10.24]
30% 13.7 Below 0.12 [0.02, 0.22]
40% 17.0 Above 0.53 [0.38, 0.64] 3.19 [1.54, 6.60]
40% 17.0 Below 0.20 [0.07, 0.32]
50% 24.8 Above 0.62 [0.42, 0.75] 4.62 [2.29, 9.30]
50% 24.8 Below 0.19 [0.07, 0.30]
60% 33.9 Above 0.69 [0.49, 0.82] 5.84 [3.03, 11.26]
60% 33.9 Below 0.20 [0.08, 0.30]
70% 44.3 Above 0.79 [0.47, 0.92] 4.98 [2.76, 9.00]
70% 44.3 Below 0.24 [0.13, 0.33]
80% 61.9 Above 0.77 [0.54, 0.88] 4.60 [2.57, 8.22]
80% 61.9 Below 0.32 [0.18, 0.43]
90% 82.7 Above 0.75 [0.35, 0.90] 3.33 [1.64, 6.75]
90% 82.7 Below 0.37 [0.25, 0.48]



PRO-C6 and Outcome
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PRO-C6 and endotrophin

22 Genovese F., Bager C. et al. Manuscript in preparation Kremer D. et al Nephrol Dial Transplant. 2023



Endotrophin is prognostic for adverse outcome in 
HFpEF – the bad collagens kills!

23 TOPCAT biomarker substudy (n=205). Primary endpoint: composite of cardiovascular mortality, aborted cardiac arrest, or 
hospitalization for the management of HF



Understanding fibroblast activity is crucial for risk 
estimation

Type VI collagen formation increases risk of adverse outcomes by a factor of 10!

HR = 9.4 HR = 10.1
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For heart failure patients, an increase of 1 ng/ml in PRO-C6 levels leads to a 12.5% 
increased risk of CV mortality

In the general population, an increase of 1 ng/ml in PRO-C6 levels leads to a 9.2% 
increased risk of all-cause mortality

ConfidentialPRO-C6: Formation of collagen type VI and endotrophin
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LoS Language Demonstrates the Potential Value 
FDA Sees in PRO-C6 as a Biomarker in HFpEF

What is a Letter of Support 
(LoS)?
• Briefly describes CDER’s thoughts 

on the potential value of a 
biomarker and encourages 
further evaluation.

• An LoS is issued for promising 
biomarkers which have not yet 
been accepted into the CDER BQP

Why Issue a Letter of Support?
• The intent of the LOS is to 

enhance the visibility of these 
biomarkers, make public FDA’s 
support for continued 
development, and encourage 
data sharing and collaboration. 

HFpEF: Heart failure with preserved ejection fraction



Fibroblast activity kills

26 Genovese F., Bager C. et al. Manuscript in preparation



Fibroblast Activities Kills – please modulate them
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