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WELCOME TO

ERKNet / ERA-EDTA
Advanced Webinars on Rare Kidney Disorders

• Date: 23 June 2020 

• Topic: Genetic causes and genetic testing in 
ESKD in adults

• Speaker: A. van Eerde

• Moderator: E. Levtchenko
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Genetic causes and genetic testing in 
CKD/ESKD in adults

Albertien M. van Eerde, MD PhD, clinical geneticist
UMC Utrecht Expert Centre Hereditary and 
Congenital Nephrologic and Urologic Disorders
vanEerde@umcutrecht.nl

ERKNet/ERA-EDTA webinar 20200623
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Poll 1: what is your field

• Pediatric nephrology, less than 5 yrs after residency
• Pediatric nephrology, more than 5 yrs after residency

• Adult nephrology, less than 5 yrs after residency
• Adult nephrology, more than 5 yrs after residency

• Other
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Poll 2: do you have some kind of nephrogenetics 
available in your hospital
• Yes, both clinical geneticists AND diagnostic laboratory testing
• Yes, but only diagnostic laboratory testing
• Yes, counseling and /or diagnostic testing elsewhere
• I can only test through research projects
• No
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Poll 3: to what extent do you have nephrogenetic 
diagnostic testing available for your patients
1. Not
2. Single gene sanger sequencing only
3. Genepanels
4. Open whole exome sequencing
5. Only through research projects
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male referred to nephrogenetic outpatient clinic 
in late twenties

• Recently presented because of fatigue
– creat: 200 uM
– proteinuria: 0,4g/L, protein/ creat ratio 80 mg/mmol
– sediment:  bland
– Renal ultrasound : normal aspect, size and position, no 

cysts, no hydronephrosis
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male referred to nephrogenetic outpatient clinic 
in late twenties

• Renal biopsy (revised)
– Extensive interstitial fibrosis & tubular atrophy
– With some secondary FSGS
– No leads for a diagnosis
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male referred to nephrogenetic outpatient clinic 
in late twenties

?

“ I want to know what is causing my renal disease, is it the same
disease as my brother’s, and what does it mean for my (future) 

children”
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male referred to nephrogenetic outpatient clinic 
in late twenties

• Differential diagnosis: difficult as very aspecific but amongst
others
– Genetic

• ADTKD (including MUC1)
• Nephronophthisis albeit late

• ….

– Non-Genetic

• So: perform next generation sequencing of 141 genes in panel CKDY 
(young adult renal failure)
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Inheritance patterns for genes in genepanel
CKDY (n=141, v 2018)
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Remember our patient’s pedigree

• possible if mother carrier
• or either parent mosaic

High risk for recurrence in children
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Remember our patient’s pedigree

• Realistic possibility
• Relatively late for

recessive disease

Low risk for
recurrence in children
(remember to ask
about consanguinity)
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male referred to nephrogenetic outpatient clinic 
in late twenties

• So: perform next generation sequencing of 141 genes in panel 
CKDY (young adult renal failure)

• There was a genetic diagnosis, but only performing NGS would 
have made us miss it
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male referred to nephrogenetic outpatient clinic 
in late twenties

• So: perform next generation sequencing of 141 genes in panel 
CKDY (young adult renal failure)

• There was a genetic diagnosis, but only performing NGS would 
have made us miss it:

• Homozygous NPHP1 deletion : autosomal recessive disease

>> please lookup Marijn Stokmans webinar on nephronophtisis
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prevalence / techniques

• next generation sequencing: test many genes in many
patients

• yield in adults with ESKD/CKD: 10-40% monogenic disease
(sample size, inclusion criteria*, gene selection)

• *pos fam history / congenital or cystic disease/ unknown
origin / extra-renal features

Snoek et al. submitted, Connaughton et al 2019, Ottlewski et al 2019, Groopman et al, NEJM 2019,, Van Eerde et al 2016
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1) Establishing a diagnosis

• accurate diagnosis 
– incl. reclassification!
– atypical features of ‘typical’ 

disease
– endstage
– descriptive disease entities

• prognosis
• treatment/follow-up (esp. extra-

renal)
• answer as to ‘why’
• prevent other diagnostic tests 

(‘genetics first’)
• genetic counseling (1)

2) Even when there is a 
‘workable clinical diagnosis’, 
you also need a molecular
diagnosis for:

• tailored treatment
• genetic counseling (2)

– options for family planning: 
prenatal
diagnostics/embryoselection

– definite disease exclusion of 
family members at risk
• related donation

• identify the outliers / special
cases / unknowns

indications for genetic testing
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a gene

exome: all ~20.000 
genes

6.000 known v. 14.000 
unknown role

1-2% of the genome
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single nucleotide variation

from SNP to pathogenic variant

copy number

Types of variation

(repeat expansion, genomic imprinting, chromosomal rearrangement)

A>T

x x

x
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Ars et al CKJ 2017
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Next Generation Sequencing (NGS)

from: Ibiantech.com
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Next Generation Sequencing (NGS)

from: Ibiantech.com

?
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Large CNV: 
• WGS ✓
• WES ~
Diagnostic practice: 
• SNP array/

arrayCGH
• MLPA
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(adult) renal disease : whole gene deletions
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Expanding phenotypes (1)

• update in lecture
ERA-EDTA 2020 
(online till early July)

• Landini et al CJASN 2020, 
Riedhammer et al AJKD 2020, 
Chun et al KI reports 2020, 
Snoek et al Nephron 2019, 
Frishberg Ped Neph 2009, 
Yamazaki Ped Neph 2009, 
Groopman et al NEJM 2019,Li et
al CJASN 2020, Hudson et al 
AJKD 2020, Snoek et al 2018; 
Braun et al KI 2016, Li et al KI 
reports 2020, Gulati et al KI rep 
2020

Van Eerde et al 2016
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Expanding phenotypes (2) – phenotypic
heterogeneity

Stokman et al. Nat Rev Nephr 2016
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Expanding phenotypes in daily practice

• thorough (reverse) phenotyping and genotyping in large 
cohorts is essential to find expanding phenotypes (ERKReg, 
other)

• multidisciplinary settings to attribute causality both in patient
care and in research is essential

• when performing genepanel diagnostics in patients, it is 
important not to make the panels too narrow
– Establishing a very accurate phenotype before testing might be

outperformed by genetics first approach
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in whom

• phenotype = indication
– typical clinical presentation
– atypical (in general too young/too severe (ESKD <50 yrs))
– positive family history (2nd degree relationship)
– extra-renal features
– atypical features (example: ‘de novo’ ADPKD)
– unexplained

• tuning treatment / interventions for indiv. patient = 
indication
– steroid resistant syndrome/ FSGS
– complement related disorders
– (ADPKD / Tolvaptan)
– avoiding diagnostic renal biopsy
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in whom/when

• indication = family related
– living related donation/disease exclusion
– counseling family members
– family planning

1. accept risk (! Interventions/screening in minors?)
2. prenatal diagnostic testing

3. embryoselection
4. sperm donation
5. adoption/foster care

6. not have children
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patients’ situation change over time / 
be sure to be uptodate
• revise the primary renal disease diagnosis (yearly)

– multidisciplinary setup>> ERKNet

• revise the family history (yearly)
• check regularly wether patients’ preferences with re. to

family planning have changed
• especially in 

– reproductive age
– living related transplantation
– (new) treatment options

• be careful in case of no/few symptoms: insurance
implications
– try to test an older/more affected person in the family
– presymptomatic DNA testing: clinical geneticist
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shared decision making!
not only, but especially with regard to
reproductive options for adult onset renal disease

KDIGO ADPKD controversies conference:

“Key issues include genetic counseling and preimplantation genetic
diagnosis/in vitrofertilization access, which, despite cost concerns, imply
potentially significant societal savings. Consensus was reached that
these decisions are for the patients and/or parents to make. 
Worldwide access to these modalities is desired” 

“Preimplantation genetic diagnosis should be included in the discussion
of reproductive choices with patients with ADPKD, although its
availability and financial coverage vary from country to country”

Countries with genetics service available: refer
Chapman et al. Kidney Int 2015
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Take home

• a significant subset of adult onset (age ~ < 50)  end stage 
renal disease patients will have monogenic disease

• lifecycle
• genepanel diagnostics is a great tool, but: there are at least 3 

relatively frequent causes of monogenic adult ESKD that will
not be detected with standard method
– NPHP1 deletion
– HNF1B deletion
– MUC1 cytosin insertion

• which patients to test: be a bit liberal
• panelcontent: be a bit liberal
• establishing a very accurate phenotype before testing might

be outperformed by genetics first approach
• negative result does not mean a disease is not genetic!
• Multidisciplinary AND shared
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UMCU Expert Centre Hereditary and Congenital Nephrologic and Urologic Disorders

Thanks!

Nephrogenetics Group
Edith Peters
Kirsten Renkema
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Rozemarijn Snoek

Genetics
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Bert vd Zwaag
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Peter van Tintelen

(Ped) Nephrology
Marc Lilien
Maarten Rookmaaker
Mandy Keijzer
Franka van Reekum
Karin Gerretsen
Marianne Verhaar

(Ped) Urology
Aart Klijn
Rogier Schroeder
Laetitia de Kort

Obstetrics
Titia Lely
Ellen Nijkamp Nephropathology

Tri Nguyen
Roel 
Goldschmeding

Pharmacology (UU)
Manoe Janssen
Amer Jamalpoor
Roos Masereeuw

UMC Groningen
Genetics
Nine Knoers

Nephrology
Martin de Borst
Gerjan Navis
Amber de Haan 
Transplantlines group

Maastricht UMC+
Genetics
Christine de Die
PGD Nederland
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Contact me: vanEerde@umcutrecht.nl
for questions, NPHP1 consortium, …

• IPNA Clinical Practice Webinars
• Date: 25 June 2020

• Speaker: Katharina Hohenfellner

• Topic: Management of bone disease in cystinosis: Statement from an
international conference.

• ESPN/ERKNet Educational Webinars on Pediatric Nephrology & Rare
Kidney Diseases

• Date: 08 September 2020

• Speaker: Bert Bammens

• Topic: ADPKD

• IPNA Clinical Practice Webinars
• Date: 24 September 2020

• Speaker: Francesco Emma

• Topic: Clinical practice recommendations for the diagnosis and management of X-

linked hypophosphataemia

Subscribe to the ERKNet and IPNA Newsletter and don‘t miss Webinars!
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http://umcutrecht.nl

