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Topic: Autosomal Recessive Polycystic Kidney Disease

Speaker: Max C. Liebau

Moderator: Francesco Emma
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Disclosures

 Advisory Board Otsuka – representing the University Hospital of Cologne

 Honoraria for lectures: Pfizer
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Autosomal Recessive Polycystic Kidney Disease (ARPKD)

 1:20.000, one main gene – PKHD1, new: DZIP1L

Ward et al.,

Nature Genetics, 2002
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Liebau and Serra, 

Ped Neph, 2013

 1:20.000, one main gene – PKHD1, new: DZIP1L

 Collecting duct dilatations, massively enlarged kidneys, variable kidney function

Wilson,

NEJM, 2004

Autosomal Recessive Polycystic Kidney Disease
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Courtesy of Heike Goebel, Cologne
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Courtesy of Heike Goebel, Cologne
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Ebner and Liebau, 

Der Nephologe 2014

Ebner et al., 

Pediatric Nephrology, 2017

 1:20.000, one main gene – PKHD1, new: DZIP1L

 Collecting duct dilatations, massively enlarged kidneys, variable kidney function

 Obligatory hepatic involvement – ductal plate malformation, CHF, Caroli‘s disease

Autosomal Recessive Polycystic Kidney Disease
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 1:20.000, one main gene – PKHD1, new: DZIP1L

 Collecting duct dilatations, massively enlarged kidneys, variable kidney function

 Obligatory hepatic involvement – ductal plate malformation, CHF, Caroli‘s disease

 Important clinical symptoms:

 Severe hypertension

 (transient) hyponatremia

 Portal hypertension

 Cholangitis/sepsis/UTI

Autosomal Recessive Polycystic Kidney Disease
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 1:20.000, one main gene – PKHD1, new: DZIP1L

 Collecting duct dilatations, massively enlarged kidneys, variable kidney function

 Obligatory hepatic involvement – ductal plate malformation, CHF, Caroli‘s disease

 Variable clinical courses, difficult to predict clinical courses

Autosomal Recessive Polycystic Kidney Disease
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Diagnostic criteria

Zerres-criteria (Acta Paediatrica, 1996):

- Typical findings on renal imaging

AND one or more of the following:

- Imaging findings consistent with biliary ductal ectasia (e.g. sonography)

- Clinical/laboratory signs of CHF that leads to portal hypertension

- Hepatobiliary pathology finding demonstrating biliary ductal plate 

malformation

- Pathologic or genetic diagnosis of ARPKD in an affected sibling 

- Absence of renal enlargement or typical imaging findings in both parents
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Bergmann, 

Pediatric Nephrology, 2015

Differential diagnoses of ARPKD - phenocopies
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MC Question 1

Is genetic testing (GT) relevant in patients with a clinical diagnosis of ARPKD?

1.) No, as GT does not have clinical consequences.

2.) No, as just one gene is important for ARPKD.

3.) No, as GT does not give reliable results in ARPKD.

4.) GT is mandatory to clearly predict the disease course.

5.) GT is relevant to differentiate ARPKD from phenocopies.
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Genetic confirmation of the clinical diagnosis

may be helpful for counseling families

and when looking for subtle extrarenal manifestations

in cystic kidney diseases, incl. ARPKD.
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An ARPKD history….

Ebner et al., 

Pediatric Nephrology, 2017 

Müller and Liebau, 

in „Nierenerkrankungen des Kindes- und 

Jugendalters“ (Dötsch/Weber), 2017
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What can we tell the parents about ARPKD?

About survival?

About renal survival?

About treatment options?



05.05.202016 ERKNet-ESPN Webiner | Liebau | ARPKD 

Guay-Woodford and Desmond, Pediatrics 2003

Bergmann et al., Kidney Int 2006

Adeva et al., Medicine, 2006

ARPKD - survival
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ARPKD - survival

Gimpel et al., 

JAMA Pediatrics, 2018
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Causes of early death in ARPKD

 Pulmonary hypoplasia

 Sepsis (in CKD/on KRT)

 KRT problems

 Parent’s decision

 (…)
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What can we tell the parents?

About survival?

About renal survival?

About treatment options?
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Observational studies on ARPKD

L. Guay-Woodford

L. Kerecuk
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Ebner et al., 

BMC Nephrology, 2015

ARegPKD
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ARegPKD – 118 centers in 30 countries
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605

ARegPKD – 118 centers in 30 countries

2832

11/2019
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ARegPKD – number of visits

n=600
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n=600

Cohort description – current age

Unpublished
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Unpublished

N=573

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

Antenatal risk factors for early dialysis dependency?
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Antenatal sonographic detection of kidney enlargement,

renal cysts and oligo-/anhydramnios

may help to estimate the risk for early dialysis dependency

in ARPKD.
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MC Question 2

What is the course of kidney function in ARPKD?

1.) All children will require KRT within the first weeks of life.

2.) Only children with severe liver affection will require KRT.

3.) KRT is generally not needed until 20 years of age.

4.) KRT may be required in the first weeks of life.

5.) The kidney phenotype is only variable in terms of kidney size.
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What can we tell the parents?

About survival?

About renal survival?

About treatment options?
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Guay-Woodford et al.,

J Peds 2014

Gimpel et al.,

JAMA Peds 2018
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 Symptomatic treatment under best possible conditions (NICU, multidisiciplinary

pre- and postnatal consultation and treatment etc.)

 As for other renal disorders PD is the preferred dialysis modality for neonates

 Treatment of hypertension may require multiple antihypertensive agents, lower

sodium levels may need to be tolerated. 

 The rationale for unilateral nephrectomy is based on few small nutrition studies. 

There is no evidence that nephrectomy results in respiratory improvement. There 

is no evidence to support nephrectomy for severe HTN in early ARPKD.

Treatment of ARPKD in neonates

Guay-Woodford et al., J Peds 2014

Gimpel et al., JAMA Peds 2018
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ARPKD – very early bilateral nephrectomies

 ARegPKD analysis: four groups

 Very early bilateral nephrectomies (VEBNE): bilateral nephrectomies within first 3 months of life

 Early bilateral nephrectomies (EBNE): bilateral nephrectomies: 4-15 months

 Very early dialysis: dialysis within first 3 months but w/o bilateral nephrectomies

 Total kidney volume control: same sized kidneys but w/o nephrectomies or dialysis

 Few differences in pre- or perinatal aspects over all four groups

Under review
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ARPKD – very early bilateral nephrectomies

 Severe neurological complications (ischemia, infarction, parenchymal defect, 

hypoxic encephalopathy, atrophy of optical nerve with loss of vision…) in 

12/19 VEBNE (63%) 

 2/9 EBNE (22%) 

 2/12 VED (17%) 

 0/11 TKV controls patients (0%) 

Under review
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Very early bilateral nephrectomies in children with ARPKD 

may be associated with more neurological complications.
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Course on peritoneal dialysis?
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2868 patients enrolled in IPPN 

registry

87 ARPKD patients
166 CNS patients with 

sufficient data sets

1092 CAKUT patients with 

sufficient data sets

79 ARPKD patients with 

sufficient data sets

158 CAKUT patients 

matched for age and time 

on PD

79 CNS patients matched 

for age and time on PD

1:1 matching

Patient groups were compared in the following areas:

─ Patients characteristics

─ PD-specific parameters

─ Residual renal function

─ Complications

─ Patient and PD technique survival

1:2 matching

Akarkach et al., AJKD, 2020
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PD technique survival – data from the IPPN registry

Akarkach et al., AJKD, 2020
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PD can be used in children with ARPKD 

as in children with other early-onset renal diseases

and requires only minor adaptations.
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MC Question 3

What are treatment approaches in ARPKD?

1.) Gene therapy for ARPKD is established and is curative.

2.) Targeted and disease-modifying treatment is available.

3.) Treatment remains symptomatic.

4.) PD is not possible in ARPKD as kidneys are too large.

5.) ARPKD patients must undergo bilateral NE as soon as possible.
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- Observational studies – „real world“ clinical data is used

- Partially missing genotypes/datapoints

- Selection bias

- (…)

Limitations
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- ARPKD in newborns remains a clinical challenge. Genetics may help to

establish the correct diagnosis.

- Treatment for ARPKD currently remains largely symptomatic and opinion-

based, but first observational evidence is emerging:

- Very early bilateral nephrectomies may be associated with neurological complications.

- PD in young children shows good results and requires minor adaptions

- Further translational international research approaches will be crucial to

progress towards evidence-based targeted therapies for pediatric PKD.

Summary



Thank you!

AG Liebau

Dr. Kathrin Burgmaier

Dr. Claudia Dafinger

Sophie Haumann

Dr. Stephan Kohl

Abdelaziz Akarkach

Alina Braun

Giulia Berger

Leonie Brinker

Dominica Labus

Amrei Mandel

Leonie Wehn

Büsra Yildirim

Bodo Beck Thomas Benzing Carsten Bergmann

Jörg Dötsch Lisa Guay-Woodford Rachel Giles

Heike Göbel Dieter Haffner Friedhelm Hildebrandt

Martin Konrad Kevin Kunzmann Djalila Mekahli

Dominik Müller Roman Müller Heymut Omran

Markus Rinschen Moin A. Saleem Anja Sander

Franz Schaefer Bernhard Schermer Lutz Weber 

Steffi Weber Thomas Weimbs Klaus Zerres

and many more…

All participating sites of the GPN and the ESCAPE network
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Next Webinars

IPNA Clinical Practice Webinars

Date: 07 May 2020

Speaker: Rukshana Shroff

Topic: Access for Chronic Hemodialysis: CVLs vs AVFs

ERKNet Advanced Webinars on Rare Kidney Disorders

Date: 26 May 2020

Speaker: Simone Baldovino

Topic: Systemic Amyloidosis: A primer for the Nephrologist

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

Date: 02 June 2020

Speaker: TBA

Topic: Nephronophtisis

Subscribe the ERKNet and IPNA Newsletter and don`t miss Webinars!


