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Autosomal Dominant Polycystic Kidney Disease
1/400 to 1/1000 live births – progressive cystic deformation and growth of kidneys

CKD stage 5D (median age): 58y PKD1, 79y PKD2 - 5-10% of ESRD incidence



ADPKD – extrarenal manifestations



Colonic diverticulosis

ADPKD – extrarenal manifestations

Abdominal wall hernia



First reports: descriptive

Fogazzi et al. Nephrol Dial Transplant 13: 1039-1040, 1998



Anatomie pathologique du corps humain, 1829 Traité des maladies des reins, 1841

First reports: descriptive



“La polykystose rénale sera peut-être un jour traitable”

F. Lejars, 1888

First reports: descriptive



Till second decade of 21st century (and still): 
treatments focus on symptoms & complications

Halvorson CR et al. Int J Nephrol Renovasc Dis 3: 69-83, 2010

BW, body weight; UTIs, urinary tract infections

Standard care Lifestyle approaches (general – like in many other diseases)

Blood pressure control Maintenance of healthy BW

Pain control Frequent H2O intake

Antibiotics for UTIs Avoidance of caffeine and smoking

Antidepressants Salt restriction (sodium chloride <6 g/d)

Dialysis Low protein intake (<1 g/kg BW/d)

Renal transplantation Bed rest

Regular exercise



The identification of the genetic background 
of ADPKD…

…has helped to better predict the (renal) prognosis of the disease.

…has paved the way for research into the many mechanisms of the disease.

…has been pivotal in moving treatment from “only symptomatic” to “disease-modifying”.

…is possible in every individual patient.

Which statement is NOT correct?



Genetics: a giant step forward!

PKD 1 (± 78%)

Cytogenetic location
16p13.3



PKD 2 (± 15%)

cytogenetische locatie
4q22.1

Genetics: a giant step forward!



PKD1 > polycystin 1, a receptor-like, large integral membrane glycoprotein
PKD2 > polycystin 2, a transmembrane calcium channel

Genetics: a giant step forward!



PKD1 truncating vs. PKD1 non-truncating vs. PKD2

Cornec-Le Gall et al. J Am Soc Nephrol 24: 1006-1013, 2013

Genetics: a giant step forward!



median age ESRD

55y PKD1 truncating

67y PKD1 non-truncating

79y PKD2 

Cornec-Le Gall et al. J Am Soc Nephrol 24: 1006-1013, 2013



By the way, the identification of the genetic 
background of ADPKD…

…is not (yet) possible in every individual patient.
…and some have other than PKD1 or PKD2 mutations.

Porath et al. Am J Hum Gen 98: 1193-1207, 2016
Cornec-Le Gall et al. Am J Hum Gen 102: 832-844, 2018

Besse et al. J Am Soc Nephrol, 2019 https://doi.org/10.1681/ASN.2019030298



Genetics

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://fbresearch.org/chimps-to-mice-new-model-is-promising/&ei=cQKoVJupI5T5aqzOgoAC&bvm=bv.82001339,d.d2s&psig=AFQjCNFIMwWLEk3LVfpKsrOnuM1yZ4HY8A&ust=1420383215995160


Torres, Harris et al. J Am Soc Nephrol 25: 18-32, 2014
Harris, Torres et al. J Clin Invest 124: 2315-2324, 2014



Torres, Harris et al. J Am Soc Nephrol 25: 18-32, 2014
Harris, Torres et al. J Clin Invest 124: 2315-2324, 2014





Meijer et al. Am J Kidney Dis 63: 446-455, 2014



Meijer et al. JAMA 19: 2010-2019, 2018



Meijer et al. JAMA 19: 2010-2019, 2018



Meijer et al. JAMA 19: 2010-2019, 2018



Torres, Harris et al. J Am Soc Nephrol 25: 18-32, 2014
Harris, Torres et al. J Clin Invest 124: 2315-2324, 2014



Animal models: high water intake promotes diuresis by decreasing plasma concentrations of 
arginine vasopressin (AVP) and renal cAMP concentrations, which slows cyst progression.1,2

Human models:     
Wang et al 20113: The variation in the urinary cAMP rate is related to the osmolality 
according to a small study of 8 cases

Barash et al 20104:      13 patients ADPKD and 10 healthy subjects / 7 days
3.14 +/- 0.32 l/day water intake day decreased Uosm in most ADPKD subjects below 270 mOsm/L (46%, 
p=0,04). Non-significant decrease in 24-hour urine cAMP excretion.
Higashihara E et al 20145: high (H-, n = 18) and free (F-,n = 16) water intake / 1year
Plasma AVP and copeptin were lower in H- group (p=0.02).
Non-significant trends toward faster eGFR decline and TKV growth in H- group.

1. Nagao et al J Am Soc Nephrol 17: 2220-2227,2006 
2. Hopp K, et al AM J Physiol Renal Physiol 308: F261-F266, 2015 

3. Wang CJ et al Clin J Am Soc Nephrol 6: 192-197, 2011
4. Barash et alnClin J Am Soc Nephrol 5: 693-697, 2010

5. Higashihara E et al Nephrol Dial Transplant 29: 1710-1719, 2014

What about high water intake?



Hopp K, et al AM J Physiol Renal Physiol 308: F261-F266, 2015 

Rat: YES!  Mouse: small effect

What about high water intake?



Wong et al. BMJ Open 2018 Jan 21;8(1):e018794. doi: 10.1136/bmjopen-2017-018794.

In humans?



Wong et al. BMJ Open 2018 Jan 21;8(1):e018794. doi: 10.1136/bmjopen-2017-018794.



Till second decade of 21st century (and still): 
treatments focus on symptoms & complications

Halvorson CR et al. Int J Nephrol Renovasc Dis 3: 69-83, 2010

BW, body weight; UTIs, urinary tract infections

Standard care Lifestyle approaches (general – like in many other diseases)

Blood pressure control Maintenance of healthy BW

Pain control Frequent H2O intake

Antibiotics for UTIs Avoidance of caffeine and smoking

Antidepressants Salt restriction (sodium chloride <6 g/d)

Dialysis Low protein intake (<1 g/kg BW/d)

Renal transplantation Bed rest

Regular exercise



Torres, Harris et al. J Am Soc Nephrol 25: 18-32, 2014
Harris, Torres et al. J Clin Invest 124: 2315-2324, 2014



Torres et al. N Engl J Med 367: 2407-2418, 2012



Torres et al. Clin J Am Soc Nephrol 11: 803-811, 2016



Torres et al. N Engl J Med 377: 1930-1942, 2017



thirst, polyuria

liver
dysfunction

cost

Torres et al. N Engl J Med 367: 2407-2418, 2012



Gansevoort et al. Nephrol Dial Transplant 31: 337-348, 2016 



Irazabal et al. J Am Soc Nephrol 26: 160-172, 2015

Patient selection for treatment

(height-adjusted) Total Kidney Volume (TKV)



Irazabal et al. J Am Soc Nephrol 26: 160-172, 2015

Patient selection for treatment

(height-adjusted) Total Kidney Volume (TKV)



Till second decade of 21st century (and still): 
treatments focus on symptoms & complications

From second half of second decade of 21st

century:

are slowly becoming available!

Disease modifying treatments



Torres, Harris et al. J Am Soc Nephrol 25: 18-32, 2014
Harris, Torres et al. J Clin Invest 124: 2315-2324, 2014

Disease modifying treatments



Till second decade of 21st century (and still): 
treatments focus on symptoms & complications

Halvorson CR et al. Int J Nephrol Renovasc Dis 3: 69-83, 2010

BW, body weight; UTIs, urinary tract infections

Standard care Lifestyle approaches (general – like in many other diseases)

Blood pressure control Maintenance of healthy BW

Pain control Frequent H2O intake

Antibiotics for UTIs Avoidance of caffeine and smoking

Antidepressants Salt restriction (sodium chloride <6 g/d)

Dialysis Low protein intake (<1 g/kg BW/d)

Renal transplantation Bed rest

Regular exercise



Schrier et al. N Engl J Med 371: 2255-2266, 2014



Autosomal Dominant Polycystic Kidney Disease
1/400 tot 1/1000 live births – progressive cystic deformation and growth of kidneys

CKD stage 5D (median age): 58y PKD1, 79y PKD2 - 5-7% of ESRD incidence in Belgium



Adult onset ADPKD is part of a spectrum of the disease, 
with symptomatic disease presentations spanning over the entire age range. 

De Rechter et al. Clin Kidney J 11 (Suppl 1): i14-i16, 2018



De Rechter et al. Clin Kidney J 11 (Suppl 1): i14-i16, 2018

e.g.
biallelic mutations with hypomorphic allele
ADPKD allele + allele other cystic nephropathy



De Rechter et al. Clin Kidney J 11 (Suppl 1): i14-i16, 2018



De Rechter et al. Clin Kidney J 11 (Suppl 1): i14-i16, 2018

Adult onset ADPKD is part of a spectrum of the disease, 
with symptomatic disease presentations spanning over the entire age range. 

Even if asymptomatic in childhood - as it is a genetic disease - it begins in utero.
At adult age, much harm has already taken place.
 It makes sense to identify early biomarkers of disease progression in children.
 It makes sense to identify modifiable risk factors for progression in children.
 It makes sense to search for early treatment options with acceptable side-effect profile.



De Rechter et al. Kindey Int Rep 4: 1271-1284, 2019

83 centers
29 countries
725 patients included

Djalila Mekahli           
(in collaboration with Max Liebau, Franz Schaefer)

www.ADPedKD.org

http://www.adpedkd.org/




Massella et al. Clin J Am Soc Nephrol 13: 874-883, 2018

Talking about modifiable risk factors…



Schaefer et al. Eur J Ped 178: 1013-1021, 2019

Talking about early treatment…



De Rechter  et al. Clin Kidney J 11 (Suppl 1): i14-i16, 2018

Adult onset ADPKD is part of a spectrum of the disease, 
with symptomatic disease presentations spanning over the entire age range. 

Screening of at-risk children: yes or no? Today (2020), still controversial.

Even if asymptomatic in childhood - as it is a genetic disease - it begins in utero.
At adult age, much harm has already taken place.
 It makes sense to identify early biomarkers of disease progression in children.
 It makes sense to identify modifiable risk factors for progression in children.
 It makes sense to search for early treatment options with acceptable side-effect profile.



De Rechter et al. Clin Kidney J 11 (Suppl 1): i14-i16, 2018



Given the current scientific knowlegde and 
therapeutic armamentarium for ADPKD…

…all at-risk minors should have clinical evaluation for ADPKD.

…all at-risk minors should have genetic evaluation for ADPKD.

…all parents of at-risk minors should be advised to comply with general health 
measures for all of their children.*

…all parents of at-risk minors should be advised to comply with general health 
measures for all their children, with particular focus on blood pressure control.*

*Active screening only if symptomatic, when considering disease modifying treatment or for PGD. Or upon request of parents or
at-risk minor after detailed counseling.

Which statement do you agree most?



De Rechter et al. PloSONE 12(9): e0185779. https://doi.org/10.1371/journal. pone.0185779 



Still a lot of work to be done!



ADPKD Clinics & Research @ UZ Leuven

Pediatric Nephrology Department UZ Leuven
PKD Group (Lab of Pediatrics)

Lab of Ion Channel Research (KU Leuven/VIB)

Center for Human Genetics UZ Leuven
Laboratory for Genetics of Human Development

Djalila Mekahli

Rudi Vennekens

Koen Devriendt

Adult Nephrology Department UZ Leuven
Nephrology & Renal Transplantation Research Group

Bert Bammens



Next Webinars

IPNA Clinical Practice Webinars

Date: 24 Sept 2020

Speaker: Francesco Emma

Topic: Clinical practice recommendations for the diagnosis and management of XLH

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

Date: 06 Oct 2020

Speaker: Olivier Devuyst

Topic: Autosomal dominant tubulointerstitial kidney disease

ERKNet/ERA-EDTA Advanced Webinars on Rare Kidney Disorders

Date: 27 Oct 2020

Speaker: Rezan Topaloglu

Topic: Classification and physiopathology of vasculitis

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


