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Post-ACEi doldrums....

Treat to help slow decline in kidney function and reduce hypertension risk*
¢ Lifestyle changes
Smoking cessation

Dietary salt restriction

Moderate alcohol consumption

Maintain BMI between 18.5 and 24.9 kg/m? through diet and exercise
Avoid more than two caffeinated drinks per day

* Blood pressure: assess and maintain blood pressure <130/80 mmHg with ACE
inhibitor or ARB

* Cholesterol: maintain total cholesterol level <4.0 mmol/L with diet and statin

* Blood glucose (for patients with concurrent diabetes): aim for HbA,_ <7.0%

* Avoid nephrotoxic drugs and episodes of acute kidney injury

Cadnapaphornchai CJASN 2014;9:889
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Effect of Canagliflozin on Renal and Cardiovascular
Outcomes Across Different Levels of Albuminuria: Data
From the CANVAS Program

METHODS RESULTS
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CONCLUSION The proportional effects of canagliflozin on renal

and cardiovascular outcomes are mostly consistent across different
levels of albuminuria, but absolute benefits are greatest in people with

severely increased albuminuria.
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Note: 1.1% of patients did not have a
UACR measurement at baseline.

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



Ongoing renal and cardiovascular outcome trials in Type 2 Diabetes

VERTIS CV Ertuglifiozin 8000 Cardiovascular 2019
Dapa HF Dapagliflozin 4744 Heart Failure 2019
FIDELIO-DKD Finerinone 5734 Renal 2020
Dapa_CKD Dapagliflozin 4000 Renal 2020
EMPOROR Empagliflozin 8850 Heart Failure 2020
DELIVER Dapagliflozin 4700 Heart Failure 2021
FIGARO Finerinone 7437 Cardiovascular 2021
SCORED Sotagliflozin 10,500 Cardiovascular 2022
EMPA-Kidney Empagliflozin 5000 Renal 2022
SOUL Semaglutide 9642 Cardiovascular 2024
FLOW Semaglutide 3160 Renal 2024

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,y) 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
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No. of Patients
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Nintedanib 332 326 320 322 314 298 285 265
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Patients with UIP-like fibrotic
pattern
Nintedanib 206 203 200 199 193 180 171 160
Placebo 206 202 202 201 197 190 176 162

Flaherty KR. NEJM 2019;381:1718-1727

IC inhibitor of tyrosine kinases




Novel anti-fibrotic Tl O g s e ety - Ao 0000 lodetoenva ipeseosam 12,1214

i ini i Phass (i Dy RS fiy Qg Ss  Pelrcs it i
drugs in clinical trials o e Feosil W Pedretbmnambwgsniyien 15
i Fest 1) Noeﬁectsonprole|nunaorGFHdechne L
INHIBITORS T 0 St 3 SuT2its G 10X Eﬁ%iﬁdﬂh niadsmesterednd 1
o fOeAse
NFxB T 0 Ongy T Gt Vs (000 Ongy NCTIOBET
Botat W0 et 4 Pdiitios S KD ededahuniny 1
TNFa. i e e e St (100 iy N
- -1 DCRIS almuma ey 0 1 onproe\nuar cton ) ot )
JAK-STAT WSt i RSt Eﬁggm“n Yﬁz gﬁggig z;de“;:f;fn“:}'b”uur'n‘fm m
i (eoineanagoriss  Emapizppego 00 Redeeddumina 8 A : ‘
chemokines . . PR3 Mol on g i o iy NCTA TG Lo 0000 (ngig NGTOZ3T6075,
leucocyte migration inn | ICTE7ED
(Chg s 00 Reluedbuing ) OLP Rl Eenele G000 Redeed abumin fr
PPAR Lehghkpcwemigration Colfie IRen‘atl Prevent e devlpmentof s foss b Fienie Ves OHD.KD Nostonpriutaoron R g ilf
iios AN ; ;
NOX - N0 S — Exenaﬂde fes CHD.DKD Onoirg NCTORRSES
: PPARartgmis o 0 Pedootchmie sovedberedomdGRR 68,60 e te 000 oo Wmew
endothelin receptor e ‘ Ligute OD.DKD e dbuminy t!

- Rosgiee OKD, non Reioad i e (X L fes - CRODKD  MoeeosonFReie h
TGF B il Lieie fes CHD.DKD Ongirg NCTOS6738
CTGF I BerSmpahe ——— - VanDear  Pabdd Y DD Peduedehoivi 1

. . s : hesor g o iy g3 fes (KOO0 Peduud o i 5
uric acid s ge'r‘;“se?“h BEB 0 St d°”9°‘”9;§93 i aiss - 60310 00 Soedieredom P Tt
SGLT-2 A i L8 MEdbis Pl Yo CODO e 1
DPP-4 Bahoe 00 St R ie Pt GO0 Dy NOTE3TT285,

Bt 0D,CAD Ongirg NCTOZB182 TR

- Baooing ot gy NCTES1E Perole fos CDDK  Nocfionabimia Sovdterdedngt 168
GLP 1R At prese Encobeln ety Atesenn Yo DKD eduadcbuminuia %9 (R denease
galectin-3 s :tfaseﬂttan 195 BEB . Oﬂwgﬁcmww P 0000 st alnini (]

0SEnan £ ECUCeY Aumnuna it
PDE Syt R Rl i Pentoxmll!ne GAD,KD v e el omef GFR e | HCTOFREES
o M0 s ’ P i -~ gy TS
Bentingiese TFfbicies Pt FORS v e e oo CFR e lf Pere fes G000 EeduoedPm[e‘”U”azSbwedmemedowﬂomFH 1 1
Frestmundy P65 Noeftonpoiua rediin 1] BIEES
ACTIVATORS Piide B SedteredndtRbmsndes 1 Perolg e CKD.DKD Moo onprotinta o GFR g AL
e Perotfg T G0 Mocfionghomia Sovedteiodmgt 1R
Nrf2 Fﬁrlemdone 00 Nochegesin ey fcion ‘ fid W Pieomse
BMP-7 Emg:g " 8232{23 mgggggggg e W 00 bl i
vitamin D receptor (s 0 et i (pét W SeffesonSiesenskn 1
BPTagiss TR 00 Nodhus o GRais i NCTOENRY dhnng
M PO 00 Redeoddoumina frl

Allinovi M et al. Matrix Biol 2018



Novel anti-fibrotic drugs tested in clinical trials, prematurely interrupted
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SR-FSGS
fresolimumab
trial terminated

N=36
DB, randomised

Vincenti F et FGS Study Group
KIR 2017:2:800-810
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TGF-B1 mAb for DN
trial terminated
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TGF-[3: the master regulator of fibrosis

TGF-B1
EX) ~—
TGFR1 [ TGFR2

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



BMP7 and TGFB1 are better predictors of major renal
endpoints than eGFR+UACR

ROC Curves for Comparisons
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TGF-B causes tissue fibrosis through three major
Signaling Pathways
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Hypothesis: B-catenin/Foxo is the key target to dissociate profibrotic
from anti-inflammatory and wound-healing effects of TGF-8



Anti-fibrotic effect of B-catenin/Foxo

Rao P, Zheng G, Harris DC



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



Inhibition of B-catenin/TCF interaction by ICG-001 reduces
inflammation via iTreg in UUO kidney
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Inhibition of B-catenin/TCF interaction by ICG-001 prevents TGF-f31-

induced distant organ fibrosis (lung)
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non-fibrotic wound-healing effect of B-catenin/Foxo in
kidney injury



in/Foxol promotes non-fibrotic wound
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Therapeutic targeting B-catenin/Foxo by inhibition of 8-
catenin/TCF.......

reduces
fibrosis (kidney, lung, liver)

infiltration of lymphocytes & macrophages,
(Treg-dependent)

increases
non-fibrotic wound healing
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Sensitivity

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

1-month biomarkers predicting adverse clinical outcomes
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Other

Kidney Diabetic Hypertension
A kidney dise
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TARGETING INFLAMMATION

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



