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Post-ACEi doldrums…. 



CREDENCE 
NEJM 2019 



Brendon L. Neuen et al. JASN 2019;30:2229-2242 



Ongoing renal and cardiovascular outcome trials in Type 2 Diabetes  
 

Perkovic V. ASN Kidney News 2019 
 



PROGRESSION OF POLYCYSTIC DISEASE 
Current/recent trials 

 

mTOR inhibitors (sirolimus, everolimus) 

somatostatin analogues (octreotide) 

V2 antagonists (tolvaptan) 

 

(statins) 

(ACEi & ARBs) 



TRANSLATION OF SMALL MOLECULAR ANTI-FIBROTICS 

N=63, mainly for respiratory (IPF), liver (NASH, NAFLD), and skin (scleroderma, keloid) 
diseases 
 
 
N=11 for renal disease  
 
Pirfenidone multiple  diabetic nephropathy (DN, phase 2, completed) 

F-351  p38 (a,g) inh (liver &) kidney fibrosis (phase 1b/11) 

Atrasentan sel ETAr inh DN (phase 111, SONAR) 

GKT-137831 NOX1 & NOX4 inh DN (phase 11) 

Bardoxolone NRF2-KEALi act CKD & DN (phase 111, terminated—safety)  

Baricitinib JAK1 & JAK2 inh DN (phase 11) 

Emricasan pan-caspase inh severe renal impairment (phase 1) 

Beraprost  prostacyclin analogue   primary glom disease (phase 11b/111) 

CTP-499  pan-PDE inh DN (phase 11, completed) 

Pyridoxamine metabolite of vit B6 DN (phase 11, completed) 

Bindarit  CCL3, -7, -8 inh DN (phase 11, completed)  
 
  
   
 

Nanthakumar CB et al. Nat Rev Drug Discovery 2015;14:693-720 
 



Nintedanib for interstitial lung disease 

Flaherty KR et al. N Engl J Med 2019;381:1718-1727 IC inhibitor of tyrosine kinases 

Flaherty KR. NEJM 2019;381:1718-1727 

 



Novel anti-fibrotic 
 drugs in clinical trials 

Allinovi M et al. Matrix Biol 2018 

INHIBITORS 
  NFkB 
  TNFa 

  JAK-STAT 
  chemokines 
  leucocyte migration 
  PPAR 
  NOX 
  endothelin receptor 
  TGF-b 

  CTGF 
  uric acid 
  SGLT-2 
  DPP-4 
  GLP-1R 
  galectin-3 
  PDE 
 

ACTIVATORS 
  Nrf2 
  BMP-7 
  vitamin D receptor 



Allinovi M et al. Matrix Biol 2018 

Novel anti-fibrotic drugs tested in clinical trials, prematurely interrupted 
 

INHIBITORS 
  NFkB 
  chemokines 
  IL-1b 

  endothelin receptor 
  integrin 
  TGF-b 

  CTGF 
  galectin-3 

 
ACTIVATORS 
  Nrf2 
   



Vincenti F et FGS Study Group 
KIR 2017:2:800-810 

SR-FSGS 
fresolimumab 

trial terminated 

N=36 
DB, randomised 



TGF-β1 mAb for DN 

trial terminated  

Voelker J et al. JASN 2017;28:953-962 

N=416 
DB, randomised 
phase 2 



TGF-b: the master regulator of fibrosis 

Meng X-M et al. NRN 2016;12:325-38 



BMP7 and TGFβ1 are better predictors  of major renal 
endpoints than eGFR+UACR 

0.7342 

0.8752 

0.9396 

Wong et al. KI 2013 

baseline serum 
TREAT participants (n=1000) 



 

TGF-β  causes tissue fibrosis through three major 
Signaling Pathways 

Hypothesis: β-catenin/Foxo is the key target to dissociate profibrotic 
from anti-inflammatory and wound-healing effects of TGF-β 



Anti-fibrotic effect of β-catenin/Foxo 

Rao P, Zheng G, Harris DC 



Inhibition of β-catenin/TCF interaction by ICG-001 
decreases kidney fibrosis  
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Treg-dependent anti-inflammatory effect of 
β-catenin/Foxo 



Inhibition of β-catenin/TCF interaction by ICG-001 reduces 
inflammation  via iTreg in UUO kidney 

*P ＜ 0.05 vs control 

# p ＜ 0.05 vs untreated UUO 

†p ＜ 0.05 vs TGF-β1 treated UUO  

Sham control UUO UUO+ TGF-β1 
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# p ＜ 0.05 vs untreated UUO 

† p ＜ 0.05 vs TGF-β1-treated UUO 
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Inhibition of β-catenin/TCF interaction by ICG-001 prevents TGF-β1-
induced distant organ fibrosis (lung) 



non-fibrotic wound-healing effect of β-catenin/Foxo in 
kidney injury 

 
 



β-catenin/Foxo1 promotes non-fibrotic wound 
healing  in vitro 

control TGF-β 

IF staining of E-cadherin / α-SMA 

TGF-β + ICG-001 ICG-001 

In vitro Scratch Assay 

0 h 48 h 



 Therapeutic targeting β-catenin/Foxo by inhibition of β-
catenin/TCF……. 

 
reduces  
 fibrosis (kidney, lung, liver) 
 
 infiltration of lymphocytes & macrophages, 
  (Treg-dependent) 
 
increases 
 non-fibrotic wound healing  



Binding of β-catenin to TCF1 or FoxO1 controls fibrogenic signalling pathways  
 & predicts adverse outcomes in transplanted kidneys 

 

Yang Y, Nankivell B, Zheng G, Harris DC  



Rao P  
Lab Inv 2019 



 

 

DNA VACCINATION 

 chemokines/receptors: CCL2, CCL5, CX3CR1 

 costimulatory molecules: CD40 

 

INHIBITING EFFECTOR CELLS 

 

REGULATORY CELLS 

 (mesenchymal stem cells) 

 protective macrophages: M2a, M2c, Mreg 

 tolerogenic dendritic cells 

 regulatory lymphocytes 

 regulatory innate lymphoid cells  

 
 
 

TARGETING INFLAMMATION 


