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A cyst in a kidney…

A cyst is a fluid-filled cavity lined with epithelium.
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„Cystic kidney“„Kidney cyst“



04.09.20185 ERKNet Webinar | Liebau | PKD and Ciliopathies

Liebau & Serra
Pediatr Nephrol, 2013
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ARPKD ADPKD
Main genes PKHD1, DZIP1L PKD1, PKD2, GANAB, DNAJB11

Incidence 1:20.000 1:500-1:1000

Main clinical 

manifestations

CKD.

Arterial hypertension.

Hyponatremia. 

Neonatal respiratory distress/failure

due to pulmonary hypoplasia. 

Congenital hepatic fibrosis and 

portal hypertension. 

CKD.

Arterial hypertension. 

Hematuria. 

UTIs. 

Pain.

Polycystic liver disease.

(…)

Risk for siblings 25% 50% (except in cases of

spontaneous mutation with

virtually no risk)

Risk for own children <1% (unless unaffected parent is 

related to affected partner, or 

ARPKD is known in the unaffected 

partner’s family)

50% (also for patients with 

spontaneous mutations)

Parental kidneys No alterations Usually one affected parent 

(unless parents are <30 yrs or in 

case of spontaneous mutation)

Prognosis ~50% ESRD in first two decades

Substantial mortality in patients with

neonatal respiratory distress. 

Severe complications due to portal

hypertension. 

Median age of ESRD: 58 yrs (PKD1) 

vs. 79 yrs (PKD2)
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Hildebrandt et al.,
JASN 2009

Nephronophthisis

 Most common genetic cause of ESRD in the first three decades of life

 Caused by mutations in more than 25 genes 

 Classic clinical presentation with polyuria and/or loss of GFR in children
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Habbig und Liebau,
Mol Cell Pediatrics, 2015



04.09.20189 ERKNet Webinar | Liebau | PKD and Ciliopathies

Clissold et al., 
Nat Rev Nephrology, 2015
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Phenocopies

Bergmann, 
Pediatric Nephrology, 2015
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Helpful clinical criteria

Liebau & Serra
Pediatr Nephrol, 2013
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1.) Family history

 Nephronophthisis, NPH-associated syndromes, BBS and ARPKD are recessive

disorders – there is typically no prominent family history of cystic kidneys. 

 Ask for consanguinity of parents

 ADPKD and HNF1ß-associated nephropathy show a dominant pattern of

inheritance

 Spontaneous novel mutations can occur in about 10% of ADPKD cases and 

are even more common in HNF1ß-associated cases
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2.) Age of presentation and kidney function

 ARPKD is typically found antenatally or in the first years of life

 NPH can present as an infantile form (very rare), a juvenile form (most

common) or as adolescent NPH (rare) – depending on the underlying genetic

defects

 In ADPKD first cysts can often be detected during childhood and adolescence. 

Children may be hypertensive or proteinuric. Kidney function typically starts

to deteriorate later in life. 
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3.) Number of cysts

 For patients with a positive family history of ADPKD the Pei-Ravine criteria

define age-dependent numbers of cysts to establish the diagnosis of ADPKD

 <30 years of age: 2 cysts (uni- or bilateral);                                                           

30 to 59 years: ≥2 cysts per kidney;                                                                      

>60 years: ≥ 4 cysts per kidney (standard ultrasound)

 For other cystic disorder such criteria have not been established.

Liebau and Habbig, 
DGfN-News 2015

Liebau & Serra
Pediatr Nephrol, 2013

NPH ADPKD ARPKD
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„In children with a renal cyst, 

always consider an underlying cystic kidney disease

as a differential diagnosis.“ 
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4.) Localization of cysts

 Unilateral – bilateral? Multicystic dysplastic kidney disease is a common

unilateral differential diagnosis in young children.

 Medulla? Ubiquitous? Cortico-medullary border? 

Liebau and Habbig, 
DGfN-News 2015

Liebau & Serra
Pediatr Nephrol, 2013

NPH ADPKD ARPKD
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5.) Size of kidneys and of cysts

Liebau & Serra
Pediatr Nephrol, 2013

Liebau and Habbig, 
DGfN-News 2015

 In ARPKD and in ADPKD kidneys are enlarged. 

 Kidneys in juvenile and adolescent NPH are normal-sized or small.

 ADPKD presents with macrocysts, while ARPKD primarily shows microcysts

NPH
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6.) Extrarenal symptoms

 Extrarenal can be crucial for establishing the clinical diagnosis

 Examples include: 

Polycystic liver disease in ADPKD, 

Congenital hepatic fibrosis in ARPKD, 

Hexadactyly in BBS 

Molar Tooth Sign in Joubert‘s syndrome

Retinitis pigmentosa, Situs inversus in NPH-associated diseases
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6.) Extrarenal symptoms

Ebner et al., 
Pediatrics Nephrology, 2017Courtesy of Thomas Langmann, KölnCourtesy of Thomas Langmann,Cologne

Müller and Liebau, 
in „Nierenerkrankungen des Kindes- und 

Jugendalters“ (Dötsch/Weber Hrsg), 2017
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Goetz & Anderson,
Nature Reviews Genetics, 2010

Cystic kidney

diseases are

systemic disorders –

actively look for

extrarenal

symptoms!
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Cilia

Pazour et al.;
Trends Cell Biol, 2002

Liebau;
Front Pediatr, 2014
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Nature, 1999
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J Cell Biol, 2000
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Habbig & Liebau,
Mol Cell Pediatrics, 2015

PKD proteins form complexes at the cilium
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Fliegauf, Benzing, Omran,

Nat Rev Mol Cell Biol, 2007

Cilia can be found on multiple cell types
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flow
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flow
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flow



04.09.201830 ERKNet Webinar | Liebau | PKD and Ciliopathies

flow

proximal distal

up

down
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O‘Connor et al., Cilia, 2013
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e.g.: Sonic Hedgehog
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PKD-associated signaling

Liebau and Bergmann, 2016
In Schaefer/Geary Pediatric Kidney Disease 2nd edition
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Emerging therapeutic approaches

Torres et al., NEJM 2012
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Defining pediatric end points for RCTs

 International registry studies: ARegPKD and ADPedKD
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ARegPKD – 111 centers in 27 countries
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Burgmaier et al., J Peds, 2018

Risk factors for early dialysis dependency?
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Burgmaier et al., J Peds, 2018
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Risk factors for early dialysis dependency?

Burgmaier et al., J Peds, 2018
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Summary

 Cystic kidney diseases are important causes of ESRD in children and adults.

 Various important subtypes of cystic kidney diseases exist. Genetic testing

may be required to confirm a specific diagnosis but widely available markers

can help to rapidly establish a clinical diagnosis. Extrarenal manifestations

should actively be sought.

 Cystic kidney diseases are currently considered to be ciliopathies and, as

such, are systemic disorders.

 For pediatric patients the definition of primary end points for clinical trials is

challenging as there is ample phenotypic variability. International registry

studies aim to characterize large pediatric ARPKD and ADPKD cohorts.


