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Hereditary TIN:   not all are ADTKD
  

(FAN1; AR; liver and lung disease)

(Autosomal recessive)

(X-linked)

(Autosomal recessive)



Maternel 
Inheritance ++

homoplasmic

m.547A>T 

Substitution

(non coding 

region)

MI-TKD



In front of a TKD, when known causes have been excluded, Suspect 

ADTKD    

- 0.13% (7/ 5,217) extrapolated to the  total GCKD cohort from a prevalence of 2,6% 

(7/271) of the selected (nephroangiosclerosis, uCKD, hereditary ckd, IgA!) sequenced 

cohort (Popp EJHG 2022)

- 0.54% in the complete ESKD cohort of Ireland 

- 0,39% (13/3000)   CKD + ESKD  cohorts (Groopman et al nejm 2019)

- 1% of CKD and 2 % of ESKD (UK)  (Gast BMC Nephrol 2018)

Popp et al, European Journal of Human Genetics (2022); Groopman E, nejm 2019

❖ Third cause of genetic kidney disease (after ADPKD and COLIV)

❖ 5% of monogenic kidney diseases

Estimated prevalence among CKD/ESRD cohorts:



Hereditary TIN: 

An old confusing Terminology simplified 

thanks to molecular genetics

Cysts, small kidneys ->  « Adult »  Nephronophtisis   NPH

Cysts, medullary? → Medullary Cystic Kidney Disease  MCKD (1,2)

Gout->      Familial Juvenile Hyperuricemic Nephropathy  FJHN (1-3) 

Autosomal Dominant Tubulointersitial Kidney Diseases: ADTKD
         Eckart KU et al, KDIGO 2015, Kidney Int



Eckart KU et al, KDIGO 2015, Kidney Int



- De novo mutations : lack of Familial history

            # 40% HNF1b;  10%  UMOD  ; rarely MUC1

- Late /unknown phenotype  in family members

- Incomplete Penetrance  (HNF1b>>UMOD/MUC1) 

Autosomal Dominant Inheritance

 not always obvious…



LH Noel, Necker Hospital

Rarely Glomerular cyst

Eckart KU et al, KDIGO 2015, Kidney Int

: Often Non Specific

◆ Non Specific Vascular lesions:  

• « nephroangiosclerosis » was the main diagnosis in several cases….

(+/- inflamatory Cells)

EM: look at ER



• Normal sized Kidneys (or small)

Cysts can be present in ADTKD but  only in 20-40%

• When present they are very rarely only medullary cysts

Medullary Cystic Kidney Disese (MCKD)= misleading name!



➢  29yr female referred for CKD 

▪ Gout at 18yrs

➢ Normal BP

➢ 2 kidneys cysts

High SUA : 505 umol/L

Low FEUA: 4,5%

Créatinine 102  µmol/l;   eGFR = 59 ml/mn

UPCR  0.27 g/g 

No Hematuria , leucocyturia

Early gout should alert! 

KB: non specific TKD
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Family History

Mother:

ESRD at 48 yrs

unknown cause

No gout

?



Molecular genetics:

Sanger sequencing of UMOD gene 

→UMOD missense variant:  Cys165Trp

• Heterozygote (AD)

• ACMG Class 5= pathogenic



Eckart KU et al, KDIGO 2015, Kidney Int

Autosomal Dominant Tubulointerstitial Kidney Diseases 

ADTKD:

 Gene-based Classification     



UMOD gene:  Cystine missense mutations 
are the most frequent



109 patients /45 families 
(France and Belgium)

ADTKD-UMOD Phenotype

Bollée et al CJASN 2011

No Family History
(de novo mutation) 12%

50% risk

Positive Family History 
of gout and/or Renal disease 88%



- history of gout in men 75%

    - history of gout in women  50%

Total 65%

- age at first gout episode 21yrs (IQR 16-31)

Nearly always Before 40yrs

Non specific if GFR <30 +++

ADTKD-UMOD:

Early Gout is not constant

Bollée et al CJASN 2011



Renal Survival Curves in ADTKD-UMOD

Median age at  ESRD:
UMOD 52 yrs
No Mut  53.7 yrs

N = 204 ESRD pts 

French cohort





Mutation-dependent Factors

Ollinger E et al, PNAS, 2022



Renal biopsy findings in ADTKD-UMOD : 
Classical histology often non specific

Focal intracytoplasmic inclusions in 
tubular cell Nasr, Kidney Int, 2008

EM:  accumulation of material in the ER



Mut
UMOD

A B

*

C D

Wt
 UMOD

Intracytoplasmic/ER retention  

of mutant Uromodulin

Dahan K et al  JASN;  Adam J et al, AJKD, 2011

Renal biopsy findings in ADTKD-UMOD : 





Roles of Uromodulin (Tamm Horsfall Protein)

Devuyst et al,  Nat Rev Neph 2017; Nat Rev Dis Primers 2019; Weiss et al, Science 2020



Pathophysiology of ADTKD-UMOD

Urinary uromodulin 
is decreased 
in ADTKD-UMOD pts

Bleyer, Kidney Int 2004

Devuyst, Nat Rev Neph 2017

And retained in the ER

• Gain of toxic function:

accumulation of aggregates in ER 

→ UPR

• Storage disease in the TAL 

→ tubulointerstitial damage



Treatment for ADTKD-UMOD

• Hydratation > 2l/dy: 
– Salt loss if NKCC2 less expressed; increased UA 

proximal reabsorption

– Diuretics should be avoided (early stage)

• XO inhibitors (Allopurinol, Febuxostat)
– If Gout: Yes

– In case of asymptomatic hyperuricemia?
• Very Small retrospective study suggests protective effects 

(McBride 1998)

• Future ?





• PBR: GEM;    FIAT 25%

• Pas de cause retrouvée

• TRT:

– Ponticelli : Co + 
Cyclophosphamide

• Evolution:

– RC SN

– Creat 145

NTIH.II

Homme de 35 ans, 

marocain

Cs pour protéinurie 4g/g 

de decouverte fortuite

Pas d’Hématurie micro

Alb 27g/l 

Creat 130 umol/l



MRI:

 surprisingly many cysts
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Family history of ESRD of unknown cause
 (44 yrs to 62 yrs)
Hyperuricemia/gout in 2 pts



No mutations in

UMOD

REN

HNF1b



6 « MCKD » Families

No gout/hyperuricemia

No or few renal cysts

Linked to MCKD1 (1q21) 

No gene identified by

• Sanger sequencing, 

• WES

• WGS….!

ADTKD-MUC1



MUC1 gene mutation =  ADTKD-MUC1

Olinger E et al. Kidney Int 98, 2020

Fam I: del 5C

N = 93 Families ; n = 104 patients

Normal: See the dog run
Frameshift: See eth edo gru n

Néopeptide (MUCfs)



IHC can identify the Mutated MUC1 in Kidney Biopsies

Urines smear
Sens   94,2%
Spe     88,6%



34

Starting from 

Short-read sequencing 

data

VNtyper tool

(Genotyping using two 

independent methods)

Identify patients with 

pathogenic variation in the 

MUC1 gene coding-VNTR

VNTyper, a computational pipeline to detect MUC1 VNTR path 
variants

H. Saei,…G. Dorval, iScience, 2023





Gout is much less frequent in ADTKD-MUC1

Compared to ADTKD-UMOD

Olinger E et al, KI 2020

27y

(19,37)

45y

29,51)



Renal Survival is similar  in ADTKD-UMOD and ADTKD-MUC1

Median renal survival
MUC1 :  48 yrs
UMOD 52 yrs
No Mut  53.7 yrs

N = 204 ESRD pts 

French cohort

ADPKD: 58 ans



Intrafamilial Variability of age at ESRD

Onset of ESKD from 16 to > 80 years  !





Mabillard NDT, 2023

ADTKD-MUC1 :Physiopathology



BRD4780 promotes MUC1-fs lysosomal degradation

….And improves

 MUC1fs phenotype in mice

Investigational Therapies for ADTKD-MUC1



Investigational Therapies for ADTKD-MUC1

A Proof of Mechanism trial 

with Vit D

to decrease MUC1/MUC1fs

 transcription





ATCD de néphropathie indeterminée 
chez sa mère

44Katia SADREUX

?

?
IRT (X) 

68 a



?

?IRT 68 a

Anémie 1 an
HyperK 5,7
DFG 35 à  15a

Son  fils va développer la même maladie



– NTIC autosomique dominante

– Anémie ++ (inconstante et 
transitoire)

– Hyperkaliémie 

– Hyperuricémie/ goutte

– Reins de petite taille (pas de 
kystes)

– Hypotension artérielle

–  IRT Tardive (50-65 ans)

Hodanova, Kidney Int, 2005;   Zivna, Am J Hum Genet  2009 

46Katia SADREUX

ADTKD-REN







A

B



Genetic testing by next-generation sequencing was performed on the 

proband (AII.a) of family A, which revealed a heterozygous missense 

variant:

REN c.1049A>G, (p.Tyr350Cys), located in exon 9 (mature renin protein)

This variant:

- has not been observed in general population (gnomAD, AllofUs, deCAF and 
UKBiobank) 

- has not been previously reported on pathogenic databases like ClinVar or 
LOVD.

- -is located on the mature segment at a highly conserved residue and predicted 
to be deleterious by most in silico prediction tools (Table1).

According to the ACMG classification, the variant fulfilled the PM2 (absent from 
the general population) and PP3 (deleterious in silico predictions) criteria and was 
therefore classified as variant of uncertain significance (VUS, class 3)                 →
?

Gene c. p. Polyph

en 2

CADD Alpha 

Missense

REVEL SIFT

REN

(NM_000537.4)

c.1049A>G (p.Tyr350Cys) 1 25.8 0.872 0.724 0



The  Y350 C variant is likely pathogenic

L Rampoldi

Functional Analysis of the YY350C UMOD variant



ADTKD-REN: Treatment

• Prevent dehydratation +++

• No low salt diet

• Avoid NSAID

• Allopurinol if gout 
   (if asymptomatic hyperuricemia?)

• Fludrocortisone? (A  Bleyer, case report)

– Could decrease salt loss and Renin secretion/ER 
accumulation

• When High BP: avoid ACEI/ARBs/ Diuretics



ADTKD ?-HNF1b



The two faces of HNF1B in kidney disease  

Diseased kidney

Tubular atrophy

Interstitial fibrosis

Kidney failure

Healthy kidney

HNF1B

CKD

Acquired HNF1B dysfunction in 

common CKD 

A rare genetic renal disease

Dedifferentiation

Replication stress

Senescence

Cell death

Cellular stress 

(albuminuria, 

interferon γ…)

Isnard P et al. Science 2026

CAKUT:

Renal agenesis

Dysplasia

Tubular Cysts

Glomerular Cysts 

Multicystic Hypodysplastic Kidneys

ADTKD:

Interstitial Fibrosis

Tubular Atrophy

Renal failure





«Rétrophénotyping »:
Pas de maladie glomérulaire
Pas de CAKUT (…)
Pas d’atteinte vasculaire
Pas d’acidose
Pas d’atteinte extra-rénale
(cœur/œil/rachis/Ao….)

Pas de protéine anormale, haploinsuffisance (= idem syndrome d’Alagille), 

problème du conseil génétique ++++



Monoallélique

Tronquantes

C-ter

ADTKD8 familles

16 patients dans 13 familles avec maladies rénales et variants pathogènes BICC1 :

des phénotypes variables selon localisation/zygosité des variants

L heidet



16 patients dans 13 familles avec maladies rénales et variants pathogènes BICC1
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MS -→ APOA4



UMOD MUC1 REN HNF1B pat. 
(fam)

SEC61A1/
DNAJB11

PHENOCOPIES 
(IFT140, 

SALL1, PAX2, 
OCRL, COL4, 
ALG5, PBX1)

77 54 3 4? 14 16

Familles génotypées à Necker entre 2017-2024

17% unsolved

L Heidet, Necker/Imagine



Eckart KU et al, KDIGO 2015, Kidney Int

• Participate in Rare disease Registries (ERKNet, ADTKD-Net)

• Engage  in novel therapeutical trials



yann.nedelec@aphp.fr

johanna.nunez@institutimagine.org

mailto:johanna.nunez@institutimagine.org
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