
EMEESY%Network%Annual%Network%Educa4on%Day% % % % % %October%2015%

Cys4c%kidney%disease:%
what%do%we%know%now;%

what%might%we%know%in%10%years%4me?%

Dr. Richard Sandford,  
Academic Department of Medical Genetics and 
Cambridge Renal Genetics Clinic, 
Addenbrooke’s Hospital. 



• Phenotypic%spectrum%
• Diagnos4c%gene4c%tes4ng%
• Disease%progression%
• Treatment%
• Registries%

Cys4c%kidney%disease%

Outline:%



Classifica4on%of%Renal%Cys4c%diseases%

Bonsib%2010%

I.   Polycys)c*kidney*diseases*
a.  ARPKD%(PKHD1)%
b.  ADPKD%(PKD1&and%PKD2)%
c.  Acquired%renal%cys4c%disease%
d.  GCKD%

II.   Congenital*abnormali)es*of*the*kidney*and*urinary*tract*(CAKUT)*
a.  Renal%adysplasia%
b.  Renal%hypoplasia%
c.  Abnormali4es%of%form,%posi4on%and%number%
d.  Ureteral%and%urethral%abnomali4es%

III.   Tubulointers))al*diseases*±*cysts*
a.  Renal%tubular%dysgenesis%
b.  NPHP%
c.  Medullary%cys4c%diseases%
d.  BBS%

IV.  Cys)c*neoplasms*and*neoplas)c*cysts*
a. %Including%VHL%

V.   Miscellaneous*
a.  Simple%cysts%
b.  Meduallry%sponge%kidney%
c.  Localised%cys4c%disease%
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Renal%cys4c%diseases%in%prac4ce:%

CAKUT%(renal%adysplasia,%obstruc4on,%syndromicYHNF1B)%

Ciliopathies%including%ARPKD%(Hepatorenal%fibrocys4c%diseases)%

• ADPKD%
• other%AD%diseases%
• acquired%disease%

Ciliopathies%including%NPHP%

• Clinical%seZng%
• Referrer%
• Novel%therapies%
• New%molecular%tests%



What%do%we%know%now?%
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Bergmann and Weiskirchen 2012 

• Renal%cysts%are%seen%in%many%hundreds%of%recognisable%
syndromes%and%mendelian%diseases%
• Many%are%linked%to%abnormali4es%of%the%renal%primary%
cilium%

I.  Polycys4c%kidney%diseases%
II.  CAKUT%
III.  Tubulointers44al%diseases%±%cysts%
IV.  Cys4c%neoplasms%and%neoplas4c%cysts%
V.  Miscellaneous%



Hildebrandt%F%et%al.%N%Engl%J%Med%2011;364:1533Y1543%
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Goetz%2010%



Knopp%et%al%2015%
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Phenotypic%overlap%in%Ciliopathies%



Diagnos4c%approach%in%renal%cys4c%diseases%

Renal%cysts% Other%clinical%
features?% Family%history?% Radiology%MDT%

Syndromic?% NonY
syndromic?%

Renal%size/
volume%

PKD% CAKUT% Tubulointers44al%
disease%±%cysts%

Cysts%and%
tumours%

Pathology%MDT%

Renal%func4on%

Clinical%
diagnosis%

Pathological%%
diagnosis%

Molecular%%
diagnosis%

Parental%scans%
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Imaging%in%Cys4c%kidney%disease%

Kurschat,%C.%E.%et&al.%(2014)%%An%approach%to%cys4c%kidney%diseases:%the%clinician’s%view.%Nat.&Rev.&Nephrol.%

ADPKD%ADPKD%

ADPKD% ADPKD%

ARPKD%ARPKD%
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Imaging%in%Cys4c%kidney%disease%

NPHP%

TSC%

BBS%NPHP%

Kurschat,%C.%E.%et&al.%(2014)%%An%approach%to%cys4c%kidney%diseases:%the%clinician’s%view.%Nat.&Rev.&Nephrol.%

TSC%



• Phenotypic%spectrum%
• Diagnos4c%gene4c%tes4ng%
• Disease%progression%
• Treatment%
• Registries%

Renkema%et%al%2014%

Genes%and%gene%panels%
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Genes%and%gene%panels%

Disease& Genes& Tes*ng&available&

ADPKD% PKD1,&PKD2& ✓%

ARPKD% PKHD1& ✓%

TSC% TSC1,&TSC2& ✓%

MCKD% UMOD,&MUC1& ✓%(UMOD)%
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UKGTN%Gene%Dossiers%
• Diagnos4c%tes4ng%
• Predic4ve%tes4ng%
• Carrier%tes4ng%
• PND/PGD%



Genes%and%gene%panels%
NPHP& BBS& MKS& JS/JSRD&
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NPHP1&
INVS&
NPHP3&
NPHP4&
IQCB1&
CEP290&
GLIS2&

RPGRIP1L&
NEK8&

SDCCAG8&
TMEM67&
TTC21B&
WDR19&
ZNF423&
CEP164&
ANKS6&
IFT173&

CCDC28B&
C2orf86&
BBS5&
ARL6&
BBS7&
BBS12&
PTHB1&

TMEM67&
TRIM32&
BBS1&
BBS10&
CEP290&
TTC8&
BBS4&
BBS2&
MKS1&
MKKS&
NPHP1&
IFT27&

SDCCAG8&
LZTFL1&

MKS1&
TMEM216&
TMEM67&
CEP290&
RPGRIP1L&
MKS6&
NPHP3&
TCTN2&
B9D1&
B9D2&
MKS7&
CC2D2A&
TMEM231&
TMEM237&
TMEM138&
C5ORF42&
TCTN3&
CSPP1&
BBS2&
BBS4&
BBS6&
BBS10&

INPP5E&
AHI1&

ARL13B&
CXORF5&
TTC21B&
KIF7&
TCTN1&
CEP41&
ZNF423&
PDE6D&
EXOC8&
POC1B&
ATXN10&
CEP290&
MKS1&

TMEM216&
TMEM67&
RPGRIP1L&
CC2D2A&
TMEM231&
TCTN2&
B9D1&

TMEM237&
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C5ORF42&
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Knopp%et%al%2015%
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Disease%progressionYADPKD%

Family%
planning,%
gene4cs,%
fetal%

medicine%

Paediatrics:%
Ix%

Incidental%
finding%

%screening%(FH)%
Symptoms%

HT%

HT%
CKD%(eGFR)%
(annual%
review)%

%

LCC%and%RRT%
LRD%

Symptoms%
HT%

Abdo%pain%
Macro%haematuria%

Screening%
‘Normal%eGFR’%

LongYterm%followYup%(1o%to%2o%%to%3o)%
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Dicks%et%al%2006%

The%natural%history%of%ADPKD%

PKD1%
Chromosome%16%

80%%

PKD2%
Chromosome%4%

20%%



Gene4c%predictors%of%disease%progression%

Schrier%et%al%JASN&2014%
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CornecSLe&Gall&et&al&2013&
&

55&yrs& 67&yrs& 79&yrs&

Genic%and%allelic%effects%are%strong%in%ADPKD:%
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CornecSLe&Gall&et&al&2015&
&

The%PROPKD%Score%%in%ADPKD:%
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Points&

1% Male%gender%

2% HT%before%age%35%

2% First%urologic%event%before%
age%35%

0% PKD2%muta4on%

2% NonYtrunca4ng%PKD1%
muta4on%

4% Trunca4ng%PKD1%muta4on%



Total Kidney Volume in Relation to Age in the 185 Patients with 
Identified PKD1 (Red) or PKD2 (Blue) Mutations 

Harris%et&al.%JASN%2006%
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Average standardized change in htTKV and iothalamate GFR. htTKV 
determined at baseline and iothalamate GFR at baseline and five 

subsequent visits until year 8 (n=93 with complete data).  

Chapman A B et al. 2012 

a%htTKV%value%of%600%cc/m%forecasts%stage%3%CKD%within%8%years%
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Rela4onship%between%TKV%and%Clinical%Variables%

Grantham J J et al. CJASN 2006;1:148-157 

• Phenotypic%spectrum%
• Diagnos4c%gene4c%tes4ng%
• Disease%progression%
• Treatment%
• Registries%



Classification by HtTKV0 and age at HtTKV0 predicts the change in 
eGFR over time 

Irazabal M V et al. JASN 2014 
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Effect&of&Tolvaptan&on&the&Annual&Slopes&of&Total&Kidney&Volume&and&
Kidney&Func*on.&

Torres&VE&et&al.&N&Engl&J&Med&2012;367:2407U2418.&
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In%10%years?%
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Autosomal-dominant polycystic kidney disease
(ADPKD): executive summary from a Kidney Disease:
Improving Global Outcomes (KDIGO) Controversies
Conference
Arlene B. Chapman1, Olivier Devuyst2, Kai-Uwe Eckardt3, Ron T. Gansevoort4, Tess Harris5, Shigeo Horie6,
Bertram L. Kasiske7, Dwight Odland8, York Pei9, Ronald D. Perrone10, Yves Pirson11, Robert W. Schrier12,
Roser Torra13, Vicente E. Torres14, Terry Watnick15 and David C. Wheeler16 for Conference Participants17

1Emory University School of Medicine, Atlanta, Georgia, USA; 2Institute of Physiology, Zurich Center for Integrative Human Physiology,
University of Zurich, Zurich, Switzerland; 3University of Erlangen-Nürnberg, Erlangen, Germany; 4University Medical Center Groningen,
Groningen, The Netherlands; 5PKD International, Geneva, Switzerland; 6Juntendo University Graduate School of Medicine, Bunkyou, Tokyo,
Japan; 7Hennepin County Medical Center, Minneapolis, Minnesota, USA; 8PKD Foundation, Kansas City, Missouri, USA; 9University Health
Network, University of Toronto, Toronto, Ontario, Canada; 10Tufts Medical Center and Tufts University School of Medicine, Boston,
Massachusetts, USA; 11Université Catholique de Louvain, Brussels, Belgium; 12University of Colorado, Denver, Colorado, USA; 13Fundació
Puigvert, REDinREN, Universitat Autónoma de Barcelona, Barcelona, Spain; 14Division of Nephrology and Hypertension, Mayo Clinic, Rochester,
Minnesota, USA; 15University of Maryland School of Medicine, Baltimore, Maryland, USA and 16University College London, London, UK

Autosomal-dominant polycystic kidney disease (ADPKD)
affects up to 12 million individuals and is the fourth most
common cause for renal replacement therapy worldwide.
There have been many recent advances in the understanding
of its molecular genetics and biology, and in the diagnosis
and management of its manifestations. Yet, diagnosis,
evaluation, prevention, and treatment vary widely and there
are no broadly accepted practice guidelines. Barriers to
translation of basic science breakthroughs to clinical care
exist, with considerable heterogeneity across countries. The
Kidney Disease: Improving Global Outcomes Controversies
Conference on ADPKD brought together a panel of
multidisciplinary clinical expertise and engaged patients to
identify areas of consensus, gaps in knowledge, and research
and health-care priorities related to diagnosis; monitoring of
kidney disease progression; management of hypertension,
renal function decline and complications; end-stage renal
disease; extrarenal complications; and practical integrated
patient support. These are summarized in this review.
Kidney International advance online pubalication, 18 March 2015;
doi:10.1038/ki.2015.59

KEYWORDS: ADPKD; diagnosis; end-stage renal disease; management; patient
support; polycystic kidney disease

Autosomal-dominant polycystic kidney disease (ADPKD),
an inherited kidney disease that affects 12.5 million people
worldwide in all ethnic groups, is responsible for up to 10% of
patients in end-stage renal disease (ESRD) and is a major
burden on public health.1 It is characterized by relentless
development and growth of cysts causing progressive kidney
enlargement associated with hypertension, abdominal fullness
and pain, episodes of cyst hemorrhage, gross hematuria,
nephrolithiasis, cyst infections, and reduced quality of life.2–4

Despite continuous destruction of renal parenchyma, com-
pensatory hyperfiltration in surviving glomeruli maintains
renal function within the normal range for decades.5 Only
when the majority of nephrons have been destroyed does
renal function decline, typically after the fourth decade of life,
and ESRD eventually ensues. ADPKD is a systemic disorder
affecting other organs with potentially serious complications
such as massive hepatomegaly and intracranial aneurysm
(ICA) rupture.2

Mutations in the PKD1 and PKD2 genes account for
the overwhelming majority of ADPKD cases. There is no
convincing evidence for the existence of a third PKD gene.6

Compared with PKD1, subjects affected with PKD2mutations
have milder renal disease with fewer renal cysts, delayed onset
of hypertension, and ESRD by almost two decades, and longer
patient survival.7,8 More recent studies have delineated a
significant allelic effect in PKD1 with milder disease associated
with non-truncating compared with truncating mutations.9–12

Gene linkage analysis of European families suggested that ~ 85
and ~ 15% of cases were due to PKD1 and PKD2 mutations,
respectively. However, two recent studies from Canada and
the United States have documented a higher PKD2 prevalence
of 26 and 36%, respectively.13

http://www.kidney-international.org meet ing repor t
© 2015 International Society of Nephrology
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Spithoven%et%al%2014%

Mean%age%at%ESRD%in%ADPKD:%
ERAYEDTA%Registry%

“conven*onal&treatments&for&chronic&kidney&disease&do&not&reduce&the&need&for&
renal&replacement&therapy&in&autosomal&dominant&polycys*c&kidney&disease”%
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Devuyst%2014%



•  Lists%106%trials%for%‘polycys4c%kidney%disease’%

•  From%water%to%curcumin!%
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Summary%

•  Considerable%progress%has%been%made%in%the%clinical%and%
molecular%characterisa4on%of%renal%cys4c%diseases%

•  Molecular%diagnos4cs%are%becoming%more%widely%available%
•  Assessing%disease%severity%and%prognosis%remains%a%major%

clinical%challenge%
•  RCTs%have%iden4fied%novel%therapies%for%ADPKD;%however%

progress%remains%slow%for%other%rare%diseases%
•  An%‘Omics%approach%based%on%disease%registries%holds%

considerable%promise%




