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Post-ACEi doldrums….



CREDENCE
NEJM 2019



Forest plot showing that the risk reduction of kidney outcomes with empagliflozin versus 

placebo is consistent across KDIGO risk categories. 

Levin A et al. CJASN 2020 

doi:10.2215/CJN.14901219



HJ Heerspink et al. N Engl J Med 2020. DOI: 10.1056/NEJMoa2024816

Primary Outcome According to Prespecified Subgroups at 

Baseline



Ongoing renal and cardiovascular outcome trials in Type 2 Diabetes 

Perkovic V. ASN Kidney News 2019



MECHANISMS (not just lowering BSL)
SGLT2i: decr hyperfiltration (+ TGF), decr “tubular stress”, natriuresis, lower BP
GLP-1ra: anti-oxidant, anti-inflammation, anti-fibrotic

INDICATIONS (DM2)
First-line: metformin + lifestyle
Second-line: + GLP-1ra or SGLT2i if CV disease

+ SGLT2i if CHF

RENOPROTECTION
SGLT2i: 30% ESKD RR (with/without RASi)
DPP4i: some reduction in albuminuria
GLP-1ra: some reports

CV-PROTECTION
SGLT2i >metformin, GLP-1ra, DPP4i

PRECAUTIONS/ADVERSE EVENTS
Contraindicated if eGFR<30: metformin, SGLT2i
Adjust dose if eGFR <30: DPP4i (except linagliptin)
No hypoglycaemia or incr BWt (unlike insulin, sulphonylureas, thiazolodinediones)

IMPLEMENTATION FAILURE



Li J et al. CJASN 2020;15

Recommendations for SGLT2i vs GLP-1 RA on the basis of kidney failure risk stratification



Li J et al. CJASN 2020;15



PROGRESSION OF POLYCYSTIC DISEASE
Current/recent trials

mTOR inhibitors (sirolimus, everolimus)

somatostatin analogues (octreotide)

V2 antagonists (tolvaptan)

(statins)

(ACEi & ARBs)



Torres et al. N Engl J Med 2012

Vasopressin receptor antagonist (tolvaptan) attenuates early-stage ADPKD



Vasopressin receptor antagonist (tolvaptan) attenuates early-stage human 
ADPKD (Vicente Torres and TEMPO investigators)



Somatostatin reduces TLV, not eGFR or TKV

Griffiths J. BMJ Open 2020;10 (Systematic review & metanalysis)



Ramos AM. Expert Opinion Drug Discovery 2020;15:101–115



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



Some novel therapies in human CKD

Pirfenidone: study withdrawn

Nox1/4 inhibitor – negative trial

Anti-CTGF antibodies FG3019: studies terminated

SSAO/ VAP1 inhibitors: phase 1 clinical trial concluded, not reported

Curcumin – phase 3 trial completed, not reported

Tranilast and analogues FT011: in phase 1b clinical trial

Alpha-lipolic acid: recruiting

Tie2 Rec activator - angiopoietin receptor, tyrosine kinase inhibitor: in 

development

JAK-STAT inhibitors: in development

LOX inhibitors: in development

Anti TGF-b Ab (LY2382770) – negative trial



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



TGF-β1 mAb for DN

trial terminated 

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

N=416
DB, randomised
phase 2



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-inflammatory
+ wound healing

Stimulators
(EGCG)



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



Reversal of TGFβ1-Driven Profibrotic State in Patients with Pulmonary Fibrosis

Chapman HA, Wei Y. NEJM 2020;382:1068-70



Yang Y, Nankivell B, Zheng G, Harris DC. Am J Transpl 2020 



Yang Y, Nankivell B, Zheng G, Harris DC. Am J Transpl 2020 



Rao P 
Lab Inv 2019



NOVEL METHODS FOR DETECTING FIBROSIS 
& PREDICTING PROGRESSION

MR elastography1

Convolutional neural network2

Quantum Cascade Laser (QCL)-based infrared spectroscopic (IR) imaging3

Anti-collagen1-conjugated gold nanoparticles4

Functional MRI5

Fluorescence lifetime imaging (FLIM)6

1. Morrell GR. JASN 2017;28:2564. Kirpalani A. CJASN 2017;12:1671. Sun Q. Sci Transl Med 2019: 11
2. Kolachalama VB. KI Reports 2018;3:464-75
3. Varma VK. Scientific Reports 2018;8:686
4. Zhu XY. Invest Radiol 2018;53:623-8
5. Wang W. CJASN 2019;14:1372. Feng Y-Z Br J Radiol 2020
6. Ranjit S. Kid Int 2020



Cortical T1→ Banff IFTA
Cortical T1 & ADC →chronic dysfunction + fibrosis + GFR decline at 18 months



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: ILC2, ILCreg

CAR & CSSR

TARGETING INFLAMMATION



Factors affecting efficacy

cell type (MSC, mac, DCs, Treg)

autologous vs allogeneic (donor vs 3rd party)

origin (blood, marrow, cord, liver, adipose, peritoneum)

preparation (trophic factors etc)

modification (genetic, cytokine, antigen-pulse)

number

route

timing

sequestration

elimination

proliferation

phenotype drift/switch

immune response

Potential adverse events

transient pro-inflammatory effects

auto- & allo-immunity

oncogenicity

maldifferentiation (teratoma)

opportunistic infection

(myocardial) microcalcification
(pulmonary) fibrosis



Precision Medicine & CKD

Sun L. Med Princ Pract 2017;26:101-7



Sun L. Med Princ Pract 2017;26:101-7

Renal fibrosis & -omics



Qiu CX et al. Nat Med 2018;24:1721-31

CKD GWAS 
+ human glomerular & tubular (eQTL) atlas 

+single-cell RNA sequencing & regulatory region maps
+ proximal tubule endolysosomal enrichment

→ DAB2, (TGF-β adaptor protein)

eQTL = expression quantitative trait loci

reduce tubular DAB2 
→ protect from murine CKD

Renal compartment–specific genetic variation
analyses  to identify new CKD pathways



ISN Programs in Russia since 2015

April 21 33

Educational Ambassadors
• 4 Educational Ambassadors visits to Russia.
• Main training topics: AKI, CKD, Clinical 

Nephrology.

Sister Centers (SRC/STC)
2 graduated pairs:
• SRC Russia-Russia (graduated in 2018), 

between Irkutsk Regional Clinical Hospital
and Moscow Clinical City Hospital.

• SRC Russia-Finland (graduated in 2020), 
between National Medical Research Center
for Children's Health and University of 
Helsinki.

Continuing Medical Education
• 13 meetings organized in Russia.
• Main training topics: CKD, General 

Nephrology, Glomerular Diseases.

Sister Centers (SRC/STC)
2 active links:
• SRC Russia-Belgium (Level A), between 

Pirogov Russian National Research Medical 
University and University Hospitals Leuven.

• SRC Uzbekistan-Russia-Finland (Level C), 
between Tashkent Pediatric Medical 
Institute, National Medical Research Center
for Children's Health and University of 
Helsinki.

International Society of Nephrology 




