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Rare kidney diseases

• In the EU, a rare disease is one that affects no more than 1 person in 2000.

• Over 6000 distinct rare diseasers are known.

• 512 Million people living in the EU including

o 36 Million with rare diseases

o 2 Million affected by rare kidney conditions

o 300.000 children with rare kidney diseases

=> significant disease burden and risk for kidney failure

https://research-and-innovation.ec.europa.eu/research-area/health/rare-diseases_en



• Biologicals including monoclonal antibodies (mABs)

• Small compounds with novel actions

e.g. selective complement inhibitors

• Gene therapies

• siRNA*: gene expression ⇩

Disease / Mechanism specific drugs

* Small interfering RNA = silencing RNA 



Novel Drug Therapies Under Development
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Novel Drug Therapies Under Development
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New Opportunities in Rare Kidney Diseases

Primary hyperoxaluria

(Nephropathic cystinosis)

Idiopathic nephrotic syndrome,
Alport syndrome

IgA nephritis; C3 glomerulopathy

Non-disease-specific measures to slow down the progression of CKD: SGLT2i, Finerone

Atypical hemolytic uremic syndrome



• The most frequent pediatric glomerular disease

• Incidence: 2.92 per 100,000 children per year globally

• 85-90% are steroid-sensitive (SSNS)

- Minimal change disease

- Foot process effacement

- 70-80% at least one relapse

- 50% show FRNS or SDNS

• 5-10% are steroid-resistant (SRNS)

- FSGS, MCD, DMS, MN…

- 30% have genetic forms

• Challenging treatment

High treatment associated morbidity

Idiopathic nephrotic syndrome in children

Trautmann et al. Pediatr Nephrol 2023; Chan et al. Pediatr Nephrol 2024



Pathophysiology of nephrotic syndrome: Immune system vs. genetic

Vivarelli et al. Lancet 2023



Prevalence of Antinephrin Autoantibodies in Patients with 
Proteinuric Glomerular Diseases and in Controls

Hengel FE et al. N Engl J Med2024;391:422-433

Hengel et al, N Engl J 2024



Quantitative Measurement of Antinephrin Autoantibodies

Hengel FE et al. N Engl J Med2024;391:422-433

Hengel et al, N Engl J 2024



Induction of an MCD-like Phenotype and Rapid-Onset Nephrotic Syndrome in Mice

Hengel FE et al. N Engl J Med2024;391:422-433

Hengel et al, N Engl J 2024

Mouse IgG at 
the slit diaphram

Nephrin endocytosis

Foot process
effacement





Future approach in children with
„idiopathic nephrotic syndrome“?

1. IP-ELISA hybrid assay pos. = Nephrin autoantibody mediated NS

=> SSNS (MCD) => steroids; no response => second line therapies

IP-ELISA hybrid assay neg. => give steroids a try or biopsy

2. SRNS & anti-slit antibody pos. => second line therapies (CNI, RTX)

3. Gene panel: Genetic NS => symptomatic treatment (RAASi)

Based on the results of Hengel et al. 2024 and Rglianti et al. 2024   



SGLT2-inhibitors in children with CKD - Offical waivers by the EMA: 
„likely to be unsafe“ & „no benefit over existing treatments“





DOUBLE PRO-TECT Alport
A confirmatory, multicenter, randomized, double-blind, placebo-controlled clinical trial 

to assess the effect of Dapagliflozin on the progression of CKD in 
adolescent and young adult patients with Alport syndrome

ClinicalTrials.gov Identifier: NCT05944016
EU Trial No. 2023-508502-18-00

recruiting

Prof. Dr. Oliver Gross
Nephrologie und Rheumatologie
Universitätsmedizin Göttingen
gross.oliver@med.uni-goettingen.de



Finerenone: Selective Nonsteroidal
Mineralcorticoid Receptor (MR) Antagonist

• Finerenone blocks mineralcorticoid receptor (MR) 
overactivation, which contributes to inflammation 
and fibrosis, leading to kidney and CV damage

 Unique binding mechanism and distribution 
vs steroidal MRAs => high potency and selectivity

 Trials in adults with diabetic nephropathy: 
- eGFR Loss Endpoint reduced by 23%
- minimal effect on serum potassium

• Trials in adults with non-diabetic CKD underway 

Finerenone

MR

DNA

Blockage of MR 

overactivation

Modest effects on 

blood pressure



FIONA: Global RCT on Finerenone in children
 Age: 6 months - 18 years

 CKD stage 1-3 

 uPCR > 0.5 g/g under maximum tolerable RASi, e.g. pts. with Alport syndrome

6 months Finerenone vs. Placebo (2:1 randomization)

Primary endpoint: proteinuria reduction after 6 months

18 months open-label extension

Objective: 219 randomized patients

>100 pediatric nephrology centers worldwide

Participation of many european centers

Recruiting started



El Karoui K et al. J Am Soc Nephrol. 2024 Jan 1;35(1):103-116. 
Huang X, et al. Front Pharmacol. 2021 Aug 23;12:715253.
Gesualdo L et al. Semin Immunopathol. 2021 Oct;43(5):657-66

 Antigens
 B cell priming to mucosa associated lymphoid tissues

HIT 1: Production of Galactose-deficient IgA1
from mucosal surfaces

HIT 2: Formation of autoantibodies against IgA1

HIT 3: Formation of circulating
IgG-Gd-IgA1 immune complexes

HIT 4: RAAS activation
Endothelin A receptor activation
Deposition of immune complexes in the kidneys

=> multiple therapeutic options

IgA nephropathy - 4 HIT model



Trial Control Arm
Annual eGFR loss

[ml/min]
Reference

STOP-IgAN (Steroids) Supportive therapy -1.5 Rauen, NEJM 2015

TESTING     (Steroids) Placebo -5.0 Lv, JAMA 2022

PROTECT    (Sparsentan - ETAR-B + ARB) Irbesartan 300 mg -3.8 Rovin, Lancet 2023

NEFIGARD (Nefecon - Budenosid) Placebo -6.0
Lafayette, Lancet 

2023

DAPA-CKD (Dapagliflozin - SGLT2i) Placebo -4.7
Wheeler, Kidney 

Int 2021

Iptacopan Phase II (complement Factor B
inhibitor)

Placebo -38% 
Proteinuria at 9 months

Perkovic, NEJM 
2024

Telitacicept Phase II (BAFF + APRIL
inhibitor)

Placebo -10.0 
(extrapolated from -5 at 6 Mo)

Lv, Kidney Int Rep 
2023

MMF Losartan -3.8
Hou, JAMA Netw Open 

2023

Annual eGFR-loss in recent IgAN trials in adults

EMA

EMA

EMA

FDA
SLE

BAFF (also termed BLyS) and APRIL are B lymphocyte survival factors

FDA
EMA



New approaches for IgAN- 4-Hit Model

Adapted from Lim RS et al. J Clin Med. 2024 Feb 7;13(4):947. 

Complement factor B inhibitor
Iptacopan



Antonucci et al., Pediatr Nephrol. 2024 May;39(5):1387-1404

The complement system and ist role in 
different kidney diseases

Membrane attack complex (MAC)

 Pore (∅11 nm) in 

cell membrane of target cells

Anaphylatoxins

Inflammation via

chemotaxis of

monocytes & neutrophils



Antonucci et al., Pediatr Nephrol. 2024 May;39(5):1387-1404
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Antonucci et al., Pediatr Nephrol. 2024 May;39(5):1387-1404
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Antonucci et al. , Pediatr Nephrol. 2024 May;39(5):1387-1404

The complement system and ist role in 
different kidney diseases



Antonucci et al. , Pediatr Nephrol. 2024 May;39(5):1387-1404

The complement pathway and different inhibitors
at different points in the cascade

Note: Meningococal vaccination required, antibiotics prophylaxis advised

C5 inhibitors

On-label: aHUS, PNH; off-label: C3GN, MPGN 

RCTs: STEC-HUS (ECULISHU / ECUSTEC)
On-label: aHUS, PNH; RCTs: LN, IgAN

Binds to C5ß chain; RCTs: aHUS

C5aR blocker, small molecule

⇩ anaphylatoxin formation
⇩ neutrophil chemotaxis
Steroid-sparing agent
AAV: ⇧ sustained remission
On-label: severe AAV

Trials: aHUS, C3GN

Inhibitors of Alternative Pathway (small molecules)

MAC intact (⇩ Risk of Neisseria meningitidis)
On-label: IgA
RCTs: IgAN, aHUS, C3GN, LN, idiopathic MN

PHASE 2 study C3GN & IC-MPGN
Lack of efficacy

Inhibitor of C3, blocks formation of C3 and C5 convertase 

On-label (FDA): PNH, superior to Eculizumab

RCTs: C3GN & IC-MPGN, post-HSCT-TMA

Inhibitor of Lectin Pathway
RCTs: IgAN, aHUS, post-HSCT-TMA 



Clinical trials on complement
inhibitors in kidney diseases
(50% include children)

Antonucci et al., Pediatr Nephrol. 2024 May;39(5):1387-1404



Primary hyperoxaluria type 1 
Pathogenesis and mechanisms of siRNA therapy: lumasiran, nedosiran

AGT = alanine:glycoxylate aminotransferase

GO   = glycolate oxidase

LDH = lactate dehydrogenase

Glycolate is soluble, excreted renally

and does not precipitateAdapted from Gang et al. Front. Pediatr., 10 January 2023

nedosiran

PH1
Approved by 
FDA & EMA 
2020

PH1
Approved by FDA
2023

lumasarin

http://www.atlasophthalmology.com/bin/atlas?id=115343726-2602453&nav=3916


Kidney International Reports 2024 9114-133DOI: (10.1016/j.ekir.2023.10.004) 
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Plasma oxalate course under lumasiran and after
kidney transplantation

pat 1 pat2 pat3 pat4 pat5

Lumasiran under intensivied HD

Kidney tx

M1 M3 M6 M12

Sellier-Leclerc AL et al, NDT 2023

eGFR 29

eGFR 124

eGFR 44 &52

eGFR 88

Isolated kidney transplantation under lumasiran therapy
in primary hyperoxaluria type 1: a report of five cases



Bacchetta J, et al. N Engl J Med. 2024



Kidney International Reports 2024 91387-1396DOI: (10.1016/j.ekir.2024.02.1439) 

30 months



Groothoff et al. Nature Reviews Nephrology 19, pages 194–211 (2023)



New diagnostic approaches and therapies are on the horizon that will 
enable tailored and effective treatment of many rare kidney diseases in 

the future and reduce the treatment-related side effects of
conventional therapies

https://www.weforum.org/agenda/2021/07/how-we-can-inspire-people-connections-ocean/



Thank you for your attention!





SGLT2 Inhibitors
 SGLT2i inhibit Na-Glucose reabsorption in proximal tubules

 Overwhelming evidence for broad nephroprotective efficacy in adults with CKD

 Activate tubulo-glomerular feedback (TGF) and reduce hyperfiltration-mediated kidney injury

Vallon V. Nephrol Dial Transplant. 2024

SGLT2i induced TGF via NaCl sensing at macula desna (MD) GFR and pressure in glomerular capillaries as a function of NaClMD ± SGLT2i  



 Induce a fasting-like metabolic response => optimize kidney’s energy substrate utilization

 Regulate autophagy and maintenance of cellular homeostasis

 Attenuate sympathetic hyperactivity

 Improve vascular health and microvascular function Vallon V. Nephrol Dial Transplant. 2024



Conclusions



Conclusions

• In this study, circulating antinephrin autoantibodies were common in patients with MCD or 
idiopathic nephrotic syndrome and appeared to be markers of disease activity.

• Their binding at the slit diaphragm induced podocyte dysfunction and nephrotic syndrome, 
which highlights their pathophysiological significance.


