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Avtoowpun Emkparovooa IToAvkvotikn Nocog twv Nedppwv,
[Autosomal Dominant Polycystic Kidney Disease, ADPKD]

H mo ouyvn vedpikn kAnpovopikny vocog otov avlpwrro.

Artio tedikov otadiov XNN (TZXNN) yix to 5-10% twv aoBevdpv mou
UTTOPAAAOVTAUL G€ UTTOKATAOTHOT TNG VEDPLKTG TOUG AEITOUPYiaQ.

Ta tedevtaia 30 xpovia onpelwOnkoy onpovtikeg e€eAielg otn Slepevivnon tng
noBoduacioroyiag kot apyloay va Stodaivovtal ot SUVATOTNTES AUTIOAOYIKTG
Oepamevtikig mapépPaong otn vooo.

Ore€edielg eivou OeaATIKEG XAAG KO AUTEXOUV QUTO TNV OPLOTIKT TOUG
dpopdwon.




H vdoocg odeiretou oe petaAAdéelg twv yovidiwv PKD1 1) PKD2 mou Bpiokovtot ota
XPWHOCWOUATK 16 KAl 4 (avakaAUGONKaY TO 1994 Kol 1996) TOU KwSIKOTOLOUV TIG
npwteiveg [ToAukvaotivn 1 (Polycystin-1, PC-1) kot [ToAvkvotivn 2 (Polycystin-2, PC-2)
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PKD1 transcript

[Tpwv 2 ypovia evromiotnke kot 3 yovidio (CANAB oto xpwpdowpo 11)

Y11¢ petadraéelg tov PKD1 odeidovtou 1o 64-85% Twv TEPIOTATIKWY TNG VOOOU, O
autéc Tou PKD2 10 15-36% ko oto CANAB < 1%




Eotiokr) BA&Pn.

OLkvoTelg TpogpyovTal LOVO oo TO 1-5% TwV
veppwvwv.

MeyoAwvouy, mooT@VToL otd T CWANVAPLAL.
[TiéCouv T UTOAOUTTX VA TOLIKK OTOLYELCL,
JATAPACTOOUV TNV APYITEKTOVIKI] TWV VEDPWV +
vwon = vedppikn averdpkeia (ovédAoyn tng
o’€nong Ttov peyeboug KUoTEWV-VEPPWV).

Autosomal Dominant Polycystic
Kidney Disease

Jared ). Grantham, M.D

N Engl ] Med 2008;359:1477-85.
"

Am J Kidney Dis. 2016;67(5):792-810




ITowktAo popdia patvoTUTWV (ko oty iSio otcoyévela)

H ADPKD kAnpovopeital pie TpOTOo eMIKPATOUVTA AAAX cUpTTEPLPEPETUL WG
vmoAewmopevn PAAPBn o€ KUTTHPIKO emTiTEdO

o var exdnAwBel xpetdletou

Agvtepo yTumnpa (second hit): cwparikn petdAradn tov (pn-petaAioypévou)
aAANAioU TOu cwAnvaplakol emBnAiakov kuttdpou. KAwvikr avdmruén.
Meiwor) tn¢ ékdpaotg tov yovidiov (tapovcia-Aeitovpykodtnta PC-1 - PC-2) kdrtw

oo VA OPLO: JOCO-EEAPTWHEVT) EVOPEN

Kploipun mapdueTpog: 1 ¥pOVIKI] GTLYI] CUTEVEPYOTTOINOTC TOU YOVISiou
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Somatic Mutation as Mechanism for Cyst Formation in Autosomal
Dominant Polycystic Kidney Disease

Molecular Genetics and Metabolism 68, 237-242 (1999)

Functional polycystin-1 dosage
governs autosomal dominant polycystic
kidney disease severity

A critical developmental switch defines the kinetics of

kidney cyst formation after loss of Pkdl

VOLUME 13 | NUMBER 12 | DECEMBER 2007 NATURE MEDICINE



I'evetikn etepoyevela

Phenotype
ESRD Risk (Age) PLD

Designation® Description

ADPKD®

ADPKD-PKD1T Absent to severe

ADPKD-PKD1NT _ _ S T~

ADPKD-PKD1 ULP  ADPKD due to PKD1 ultra Extremely mild None Absent to severe
low penetrance allele

popcorko2 (OO DS /oo to scvere

ADPKD-GANAB ADPKD due to GANAB mutation Very mild None Absent to severe

> 1500 Sdradopetikég PKD1 petaAAagerg
>250 PKD2 petaAAAgeLg

Avpac, 45 etwv, eGFR = 15,1 luvaika , 55 etwv, eGFR = Avpac, 53 etwv, eGFR = 68,6
ml/min, HtTKV=3853ml 63,4 ml/min, HtTKV = 439ml ml/min, HtTKV = 1245ml

Genetic Complexity of Autosomal Dominant Polycystic J Am Soc Nephrol 29: ses—see, 2017
Kidney and Liver Diseases




O bouvoTumog Tou CWANVUPLIKOU VEDPIKOU KUTTAPOU At OTTOU apyileL N
dNHIOUPYIX TWV KUOTEWV: U1-DUGLOAOYIKOC

ApKeTEG OHOLOTNTEC pE TOV GAVOTUTIO VO (UN-€TIOETIKOV) VEOTTAXGUATIKOU
KUTTAPOU

Yreprtdaoia (og o puOpo) / peiwon twv avaoTtoAéwy Tng

Avénpévn amdéntwon (mov vmoAeimetal TNG VTEPTAXGING)/TPOTOTOHEVT
ocvtodayia

Alatapoyeg otnv emod1)/TPOoKOANGCT) TWV KUTTAPWYV PETHEL TOUC KOBWE Kol Twv
KUTTAPWV HE TN OLdLEDT) OUTiX

Tpomomompévog kuttapikdg petafoitopog (aepdfio yhukoivon, avénon
avaBoAlopon)

Exkpirikog yapoxtnpag

The hallmarks of cancer: relevance to the
pathogenesis of polycystic kidney disease'

Nat. Rev. Nephrol published online 14 April 2015;
—




[ToAAQTAOI-TTOAUTTAOKOL KUTTOPIKOL HYOVIOHOL...
%

Reduced in PKD
Increased in PKD
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Kidney International (2009) 76, 149—168'




IToAukvoTivec 1 Ko 2

PC1: otoug kpoooovg (primary cilia), otig otevég ouvdéoelg (tight junctions),
Spat wG VTOJoYENG/TPOSTKOANTIKO pOpLo (?) oxnuortilel cVpmAeypa pe PC2
PC2: dicvArog aofBecstiov (Un-€181kdOC KATIOVIKOC SIUAOC) 6TOUG KPOGTOUC XAAX

Kol eVOOTAXCHATIKO Sikvo-Bacikny pepfpcvn

—_— Nflank C-flank
eminus -socon (3 Cell wall integrity alrtress response component

LRR

Polycystic kidney digelse domain

Polycystic kidney disease domain repgdts

Polycystin
homologous
Receptor for egg jelly domain Polycystin
homologous
GPCR autoproteolysis-
inducing domain B

ER rg

PC1 lipoxygenase, G-protein-activating
alpha toxin domain peptide domain

P N-terminus

l |

PC1

Am J Kidney Dis. 2016;67(5):792-810




Cilium (kpoocoi): «avTévor Kol «UTTOAOYLGTIKT) HOVASa» TOU KUTTEPOU

[Tpoe&exouv otoVv €€WKUTTAPLO XWPO

AopuB&vouv pumnyovikd Kot opLok® o1 Ot
oo TO €&WKUTTAPLO TTEPIBAAAOV
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i T . The Primary Cilium as a Complex Signaling
Journal of Cell Science 123, 499-503
The Prlmary Clllum ata Glance © 2010. Published by The Company of Biologists Lid ' Center
Peter Satir, Lotte B. Pedersen and Saren T. Christensen _
Current Biclogy 78, RE25-RS3S, Juy 14, 20080 02009




Kpoocoo-kevrpikn (cilia-centric) Oewpio Snpovpyiog twv vedpikwv KUGTEWY

——
@ Nephrocystin
@ Inversin
© NPHP3
@ Nephroretinin

@ Polyductin

@ Cystin

@ Polaris

O Kif 3a
B-tubulin

Polycystins 1 and 2 mediate

mechanosensation in the primary
cilium of kidney cells

nature genetics * volume 33 « february 2003
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From cilia to cyst
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NATURE GENETICS VOLUME 34 | NUMBER 4 | AUGUST 2003

Polycystins and renovascular mechanosensory
transduction

Nat. Rev. Nephrol. 6, 530-538 (2010)
T ————
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[Mpoéodpata dedopeva apdioBnrtovv tnv kpocsoo-kevrpikr Oewpia...

AnpuovpynOnkoav movtikia pe pa mpwteivi-ateOntpa mov bwodopilel dtov
umtdpyel pon Wovtwyv Caz+ mpog ta primary cilia

AlamiotwOnke mwe dev urapyet por) acPeostiov mpog ta cilia dpo, ovTe ko
aLoONTIPLO¢ UNYAVIGHOC TWV KPOTTWV MOV va eEaptatot oo to Cazt .
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No change in [Ca2+]cilium during mechanical
stimulation of kidney primary cilia.

LETTER

Primary cilia are not calcium-responsive
mechanosensors

M. Delling's, A. A. Indzhykulian®, X. Lin', Y. L?, T. Xie?, D. P: Corey” & D. E. Clapham™?

31 MARCH 2016 | VOL 531 | NATURE | 657
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Left-right asymmetry Water transport

NEWS & VIEWS

FORUM Cell hiology
Calcium contradictions in cilia

582 | NATURE | VOL 531 | 31 MARCH 2016




EmutAgov... anmwAeia twv cilia propei va wdelel, dtav vdpyet pkdi petdAroén!

«Ymapyel e€aptwpevog omo to cilia pnyoviopoc dnpovpyiog Kietewv
IOV (VOO TEAAETOL OLTTO TI( TTOAUKUOTIVEGQ»

Loss of cilia suppresses cyst growth in genetic models of
autosomal dominant polycystic kidney disease ' Cyst growth and cilia in ADPKD'

Nature Reviews Nephrology 9, 555 (2013);

VOLUME 45 | NUMBER 9 | SEPTEMBER 2013 NATURE GENETICS .




Méow cAMP Spa kot 1] avTIOLOUPNTIKT) OPHOVY)...

Osmotic Gradient

Microtubule

Basolateral




H Avtidiovpnrtikn opuovn (facomnpeoivi) peow twv V2R vtodoyéwv tng, eivou
KUPLOC TTaparyovtag avénong tov cAMP oto aBpoiotikd vedpikd cwAnviplo

O amokAslopog twv V2R BeAtivel onuavtikd tnyv mopeia tng ADPKD (Ioyupd
TEPAPATIKA, TPO-KAVIKAX Sedopevar)

Vasopressin Directly Regulates Cyst Growth in

Polycystic Kidney Disease
Xiaofang Wang, Yanhong Wu, Christopher J. Ward, Peter C. Harris, and Vicente E. Torres
Mayo Clinic College of Medici h . Mi

.IMSNWW:WQ-IG.M'

[ Male W= Female b VPV2R #= ws v GHEDED v ws s

Effective treatment of an
orthologous model of autosomal AQ2 i M e

dominant polycystic kidney disease
Vicente E Torres!, Xiaofang Wang!, Qi Qian!, Stefan Somlo? 18S (o g et b bt d 000 et el
icente E Torres!, Xiaofang Wang!, Qi Qian!, Stefan Somlo?, Wild type Cystic Cystic

Peter C Harris' & Vincent H Gattone 113
+

NATURE MEDICINE VOLUME 10 | NUMBER 4 | APRIL 2004 OPC




Tpexov-kupiapyo oxfua mtaboyévelng tng ADPKD péow cAMP (ko
ADH - V2R)

D Reduced in PKD
O Increased in PKD
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Strategies Targeting cAMP Signaling in the Treatment of

Polycystic Kidney Disease J Am Soc Nephrol 25: 18-32, 2014'
Vicente E. Torres and Peter C. Harris




mTOR , «oucOnTipog Op£Pnc» kot 16upog aovofoAko¢ Topdywv

O Positive regulators of mTORC1 Negative regulators of mTORC1
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Plasma rnembrane
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Cell 168, March 9, 2017'

mTOR Signaling in Growth, Metabolism, and Disease

Robert A. Saxton'#*# and David M. Sabatini'-234*
TWhitehead Institute for Biomedical Research, 455 Main Street, Cambridge, MA 02142, USA




20vdeon mTOR , TSC, moAvkvotivwv kot ADPKD

[Tovtixia pe amodoidn tov yovidiov TSCi ota vedpikd emiOnAiokd kOtTtapa epdoavifouv
PKD pe peydAn evepyomoinomn tov mTOR kot emakdAovdn kuttopikn vmepmAaoio.

H lMoAvkuotivn 1 avaotéAdel Ty evepyomoinon tov mTOR péow avaotoAnc tov ERK
evw otav atovotdlet (PKD1) o mTOR evepyomoleitat.

H Rapamycin, avaotéAAel Tnv Snpiovpyia TwV KUOTEWV.

Polycystin-1 Polycystin-2?
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mTORC1 mTORC2
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v causes polycystic kidney disease by activating
FOXO mTORC1
r'sd

Jing Zhou!, James Brugarolas' and Luis F. Parada'*

Y ogx \
AEfPI SfK Akt Loss of Tsc1, but not Pten, in renal tubular cells

elF4E S6Rp
a0 &

Cell Growth (size) Actin Cytoskeleton
Proliferation Resistance to Apoptosis

Human Molecular Genetics, 2009, Vol. 18, No. 22

Polycystin-1 Regulates Extracellular Signal-Regulated Kinase-Dependent
Lona of- [so], hut ';?;;‘mk,l" rsnabl tubuiar cells Phosphorylation of Tuberin To Control Cell Size through
° ¥ ¥ = mTOR and Tts Downstream Effectors S6K and 4EBP1°

mTORC1
Jing Zhou', James Brugarolas'* and Luis F. Parada'*

Morsorrar avn Cerroanr Biovocy, May 20089, p. 2350-2371

Human Molecular Genetics, 2009, Vol. 18, No. 22 |




ALXTAPAYHEVOC O KUTTUPIKOG HETABOAIGHOC TN ¢ YAUKOIN G o PKD

'Eveon padio-onpoacpévng yAvkolng oe
nelpopatolwa pe PKD: peydAn mpoéoAnyn
YAUKO{NG (YAUKOAUGT)) Kot TP oty wyT)
YOAXKTIKOU ot Tor emON ALK vedppikd
KUTTOpX

1 ATP, | AMPK,  mTOR, 1 ERK

b
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Defective glucose metabolism in polycystic kidney |
disease identifies a new therapeutic strategy '
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VOLUME 19 | NUMBER 4 | APRIL 2013 NATURE MEDICINE
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AgpofrLa yhvkoivon: to pouvopevo Warburg

Differentiated tissue

Nl N

Glucose Glucose

l

Pyruvate

phosphorylation glycolysrs glycolysis
~-36 mol ATP/ 2 mol ATP/ (Warburg effect)
mol glucose mol glucose ~4 mol ATP/mol glucose




KotaotoAn g aepofiog yAukdAvong BeAtiwvel tnv PKD oe melpapatodlwa

2-Deoxy-D-Glucose: av&Aoyo th¢ yYAuko{nc mou dev
netafoAiletau mepAUTEPW

Cystic NaCl

control Cystic 2DG

Defective glucose metabolism in polycystic kidney
disease identifies a new therapeutic strategy '

VOLUME 19 | NUMBER 4 | APRIL 2013 NATURE MEDICINE

Left Right
kidney kidney

Control

2-Deoxy-D-Glucose Ameliorates PKD Progression '

J Am Soc Nephrol 27: 1958-1969, 2016
T ———————




Kot dAAeg (mepaportikeg) enepdoelq 6Tov KUTTOPIKO HeETHBOALOUO,
daivetal Tw¢ amodidouv

1 Gyeaee |
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Annual % Change in TKV
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restriction

LKB1I
AMPK

| Mayvogpkiog
l I

T

Normal Overweight Obese

Weight

Cystic index (% area)

Food Restriction Ameliorates the Development of

Polycystic Kidney Disease '

J Am Soc Nephral 27; 14371447, 2016

Activating AMP-activated protein kinase (AMPK)

slows renal cystogenesis '

2462-2467 | PNAS | Febmary8 2011 | vol 108 | mo.&

Overweight and Obesity Are Predictors of Progression
in Early Autosomal Dominant Polycystic Kidney Disease

J Am Soc Nephrol 29: ese see, 2017
"



Avtodayia

Ta cilia eméyouvv tnv avtodayio ko pecw owtng pubpilovy To GyKo Twv
emIONALaKwV VeEDPIKWV KUTTAPWVY €VW 1] AltA0LdT] TOUG TNV XVAOTEAAEL Kol
atopuOpilel Tov Oyko.

Evepyomoinon tn¢ avtodayiag (yevetikd, péow AMPK 1 mTOR ) otoporcder t
811 ploupyia KUOTEWV
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% with cysts

Mo How Fluid fiow X o
| Early autophagic "’ “Late autophagic Autophagy activators suppress cystogenesns 1n an

== = autosomal dominant polycystic kidney disease model
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/) Human Molecular Genetics, 2017, Vol 26, No. 1 158-172
PC2, | 0
i, Iﬂa_“ i | )
——

- NEDD4-family E3 ligase
I dysfunction due to PKHD1/Pkhd1

“”“T‘W ' defects suggests a mechanistic

5 - model for ARPKD pathobiology

Primary-cilium-dependent autophagy controls nAture

epithelial cell volume in response to fluid flow ' cell biology

15]7:7733 |




AN\EC EpEUVNTIKEC KATELOUVOELG: pLtoxovdpla, microRNAs, dAeyLovr), ETILYEVETIKEC
aAAolwoelc DNA kat .otovwy, LETABOALOUOC YAOUTOULVNC, OYYELAKEC OAAOLWOELC...

s Molecular and

SOCHTY FOR Cellular Baology The Journal of Clinical Investigation RESEARCH ARTICLE

Macrophage migration inhibitory factor promotes

Mitochondrial Abnormality Facilitates

cyst erowth in polycystic kidney disease

Cyst Formation in Autosomal Dominant Heptsl L Tkt 1 - TRl

doi: 10,1093 /ndugfw058

Polycystic Kidney Disease A Aot puatr 10 S 01

SCIENTIFIC REPg}RTS'

UFEN A cleavage product of Polycystin-1
is a mitochondrial matrix protein
that affects mitochondria
morphology and function when
heterologously expressed

The polycystins are modulated by cellular
oxygen-sensing pathways and regulate
mitochondrial function

= /F
nature
COMMUNICATIONS

ARTICLE

Received 7 Jun 2016 | Accepted 22 Dec 2016 | Published 16 Feb 2017 m OPEN
microRNA-17 family promotes polycystic kidney
disease progression through modulation of
mitochondrial metabolism

o ——

Normal vessel

Normal kidney Polycystin-1

lag o)

* Reduction of normal polycystin proteins
* Intracellular Ca** redistribution

¢Au““ )
1 corte® and ™ lq, 7,
Rend CAL)

- ¢AMP increase
- Wnt, Tyrosine kinase and mTOR
pathway activation | antioxidant

chance, enzymes

environmental, or \
other signals

Toxidative
stress

Cyst formation

i

Polycystic kidney Chronic vasoconstriction  Adverse vascular remodeling

Renal injury progression in autosomal dominant polycystic

kidney disease: a look beyond the cysts Nephml Dial Transplam (2018) 1-9

————————

Vasileios Raptis', Charalampos Loutradis” and Pantelis A. Sarafidis’




Yvvoyilovrog, wc mpog tn maboducioroyia tng ADPKD

EpmAékovtou moAdol evéokuttaplol 8popol mouv cuoyeti{ovral.

ENMOVTIKA TA VEX OESOUEVA AAAY OCT)LOVTIKK KO TO EPWTT LT TTOU
TEPLLEVOUV NTTVTT|OELG

[Tolog eivau oaxpifwc o porog tov Acfeotiov?

Trevepyomotel ko Slatnpel €VEPYOTIOINUEVO TO CUUTAEYHA TWV TTPWTEV®WYV TTOU
EUTTAEKOVTAL OTT VOGO?

[Tolog eivat 0 TpwTOYEVIIC EVOKUTTAPLOC SPOHOGC?

Yndpyxouv ototyeia Tov umodelkviouv 0Tl ToAAOL oo Toug JPOHOUC TOU
gvepyomotovvrot (6mwg avtoi tov mTOR kot tov CAMP) givou
devtepoyeveig.




Oepamevtikeg e€eAiéelc otnv ADPKD




http://www.mayo.edu/research/documents/pkd-center-adpkd-classification/doc-20094754

Imaging classification of
ADPKD:
A simple modclinical el for
selecting patients for trials

Sagittal &
Length

Kidney Volume Calculator based on Ellipsoid
equation (t/6xLxWxD) from MRI or CT image




‘Oyxog Nebpwv vs GFR
htTKV (height-adjusted Total Kidney Volume)

1]
//.
Class D
45-6%

T

Class C

| 3-45%

| 1

HtTKV (mL/m)

eGFR predicted by the model

8 10 12 14 16 18 20
Years from TKV

Patient Age (Years)

Imaging Classification of Autosomal Dominant
J Am Soc Nephrol 2& 160-172, 2015.

Polycystic Kidney Disease: A Simple Model )

for Selecting Patients for Clinical Trials




AvaotoAeic tov mTOR: dev ennpeaocov tnv nopeia tng ADPKD

Sirolimus (86on-0to6)0¢ 2mg/np), 100 acOeveig, 18 prveg, : Kopd Sroadpopd
oe htTKV kot eGFR.

Everolimus (2.5 mg x 2), 439 aoBeveic, 2 xpovic: Stadpopd o htTKV tov
TPWTO YpOvo urép everolimus (102 vs 157 ml av€non, P=0.02), oxt
onpovtikn dtxpopd tov devtepo xpovo. Meon peiwon eGFR 8.9 ml/min
otoug acBeveig umd everolimus, 7.7 ml/min otnv opdda placebo (P=o0.15)

The NEW ENGLAND JOURNAL of MEDICINE
The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

“ ORIGINAL ARTICLE ”

Everolimus in Patients with Autosomal

Sirolimus and Kidney Growth in Autosomal : e X8 y
Dominant Polycystic Kidney Disease

Dominant Polycystic Kidney Disease

Gerd Walz, M.D., Klemens Budde, M.D., Marwan Mannaa, M.D.,

Jens Niirberger, M.D., Christoph Wanner, M.D., Claudia Sommerer, M.D.,
Ulrich Kunzendorf, M.D., Bernhard Banas, M.D., Walter H. Hérl, M.D., Ph.D.,
Nicholas Obermiiller, M.D., Wolfgang Arns, M.D., Hermann Pavenstadt, M.D.,

Jens Gaedeke, M.D., Martin Biichert, Ph.D., Christoph May, Ph.D.,
Harald Gschaidmeier, Ph.D., Stefan Kramer, Ph.D., and Kai-Uwe Eckardt, M.D

Andreas L. Serra, M.D., Diane Poster, M.D., Andreas D. Kistler, M.D.,
Fabienne Krauer, B.S., Shagun Raina, M.S., James Young, Ph.D.,
Katharina M. Rentsch, Ph.D., Katharina S. Spanaus, M.D.,

Oliver Senn, M.D., M.P.H., Paulus Kristanto, Ph.D., Hans Scheffel, M.D.,
Dominik Weishaupt, M.D., and Rudolf P. Wiithrich, M.D

N ENGL) MED 363;9 NEJM.ORG AUGUST 26, 2010 N ENGL ) MED 363;9 NEJM.ORG AUGUST 26, 2010
e &




Avtoywvioteg Twv V2 umodoxéwv ¢ Paoompesciving: N
npwtn €101kT) Ogpareior yioe tpiv ADPKD mov amodidet

ORIGINAL ARTICLE

N ENGL ) meD 367:25  NEM.ORG  DECEMBER 20, 2012

Tolvaptan in Patients with Autosomal
Dominant Polycystic Kidney Disease

1445 ao0eveic, 18-50 etwv pe TKV > 750 ml kot > 60 ml/min gAaPorv
Tolvaptan (otnv vymAdtepn 8dom mov 0 acBeviC avExovTay, 2 GopEC TNV
nuépa) 1 placebo oe avaAoyia 2:1 yiax 3 xpovia

To kUpl0 KATAANKTIKO oTpElo: 0 €TIOLOC PUOUOC aAAayric Tou TKV

O puBuoc eAdtTwonc g vedpiknc Aettovpyiog: HeTal TwV SEUTEPEVOVTWV
KOTOATKTIKWV OTEIWV.




A Total Kidney Volume Tolvaptan Placebo
(N=961) (N=483)

—Tdvaptan asssssss Placebo
Tolvaptan vs placebo: 2.8% vs ~, |
5.5% av§non TKV (40% &ad)opa,
P<0. 001) 3 g

no. of patients with event (%)

2 9

Change in Total Kidney Volume
(%)
|
e

My Pt Adverse events more common
in placebo group

Hypertension 309 (32.2) 174 (36.0)
Renal pain 259 (27.0)§ 169 (35.0)
Nasopharyngitis 210 (21.9) 111 (23.0)
Back pain 132 (13.7) 38 (18.2)
Increased creatinine level 135 (14.0) 71 (14.7)
Hematuria 75 (7.8)T 68 (14.1)
Urinary tract infection 80 (8.3)§ 61 (12.6)

Nausea 98 (10.2) 57 (11.8)

e Tolvaptan sessesss Placebo

“Tolvaptan vs placebo 2.72vs:3.70
mllmm uawoq, eGFR,P<6 00;:)
% ] e % .

Change in Kidney Function

(reciprocal serum creatinine [mg/ml]?)

I 1 L 1
16 20 24 28
Months




Tolvaptan: eykpiBnke w¢ Bepameia aAla oxL ot HMA...

Post hoc avaAuoeig tng BaokNg KAWLKAC LEAETNG £6eL€av OPEAN KoL YLOL TOUC
aoBeveic oe otadia 1-3, o autoUC HE TN TILO ONMAVTIKA LELwON TNG
WOMOTLKOTNTOC TWV OUPWV, LELWOE TN ASUKWHATOUPLA KoL TO ETELCOSLA
vedplKkoU AAYyoUC EVW

O€ MLa EMEKTOON TNG Xopnynong touv dapudkov yia 2 xpovia (Tempo 4:4 study,
NDT 2017) ¢pavnke va dratnpeitat to 0peAoc.

— No tolvaptan - 'qf: TZXNN 6.5 xpdvia apyotepa

--- Tolvaptan
80

70 -

7 60 -
+2.6 Xpovia &
T P Cost-Effectiveness of Tolvaptan in Autosomal Dominant Polycystic
40 - Kidney Disease

P Kevin F. Erickson, MD, MS: Glean M. Chertow, MD, MPH; and Jeremy D. Goldhaber-Fiebert, PhD

304

20

Patients Who Developed ESRD, %

HITA: KpiBnke 6t1 T0 K60TOC 1TOty TOAU UYPNAQD, OL NITATIKES TTHPEVEPYELES OTLAVTIKEG,
TO TPWTEVOV KATHANKTIKO onpeio adUvapo

AvtiBeta...eykpiOnke kal kukAodopel oe lanwvia, Evpwnn, Kavada, Kopéa, EABetia,
Auctpalio.




Odnyieg yoprjynong Tolvaptan (Evpwmoukég, Kavadikég, lamwvikeg)

Ye ac0eveic otadiwy 1-3 (Aapfavovrag v 6Yn TV NAkic) Tov €xouv
TOYEWC EEEALGGOUEVT] VOGO: Yo v givat To pappako cost-effective ko yloti
untdpyouv mtapevepyeteg (oxetildpeveg pe tnv apuddtwon)

EmPefowpevn etoia emdeivwon tov eGFR >5ml/min peoo o€ eva ypovo
Kaou/n >2.5 ml/min/€tog yix 5 xpovia

TKV > 5% /é¢tog av€non o emovelAnupeveg petprioelg (3 1 4 avd e€&unvo pe
MRI)

[Tpotpemouv otn ¥pnon tn¢ tatvopunonc tne Mayo Clinic og katnyopieg
oUpdwva pe MRI: 1C-1E (toyéwg e€gAicoouevn voooq)

HAwkia < 45 eTwv, emipunkng aéovag vedbpov >16.5 cm o€ Echo: tayewg
eéeAlooOEVN VOGOC

Aocoloyia 45/15 mg mpwi/amdysupa pExpt 9o/30 mg

KoAn evuddatwon twv ac0evwv

Recommendations for the use of tolvaptan in autosomal
dominant polycystic kidney disease: a position statement on
behalf of the ERA-EDTA Working Groups on Inherited Kidney

Jisorders ¢ ‘uropea al Best Practic
Disorders and European Renal Best Practice Nephrol Dial Transplant (2016) 31: 337-348




Tolvaptan in Later-Stage Autosomal
Dominant Polycystic Kidney Disease

This articl blished on N ber 4,
Yi;ente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D., 20;1;;:;&1‘:: T r— '
Olivier Devuyst, M.D., Ph.D., Ron T. Gansevoort, M.D., Ph.D.,
Ronald D. Perrone, M.D., Gary Koch, Ph.D., John Ouyang, Ph.D.,

Robert D. McQuade, Ph.D., Jaime D. Blais, Ph.D., Frank S. Czerwiec, M.D., Ph.D.,
and Olga Sergeyeva, M.D., M.P.H., for the REPRISE Trial Investigators*

1370 acBeveic, 18-50 etwv pe eGFR 25-65 ml/min 1} 56-65 etwv e eGFR 25-
44 ml/min 1:1 éAaov Tolvaptan 1} placebo yio 1 €toc.
KUp1lo kataAnktiko onpeio:  cAAoyr) oto eGFR.

: -2.34 ml/min vn6 Tolvaptan
-3.61 ml/min vné placebo
(P<o0.001)

[Topopolec mapevepyeleg pe
TIPOTYOUHEVT] HEAETT

5.6% vs 1.2% awénon
TPOVOOLIVAG WV

— e e | 9:270 TWV a0BEVWOV oTOPATIONV
Vit (mo) Tolvaptan Adyw aquaresis

Mean Change from Baseline
(mlfmin/1.73 m2)




Yreptaon otnv ADPKD

210 60% Twv aobevwy, TPy apyiocel 1 mrtwon tov GFR, os péon nAkia 31 etwv (K1, 64,
1035-1045, 2003).

o k&Be 100 ml cd&non g tov TKV, oxetikdg kivduvog epddviong tne vméptaong
oauEAvEToL KOTd 1.4 GOPEC.

Avénon tou pey£0oug Twv KUOTEWV—EVIO-VEPPIKN LIOYALLIX —EVEPYOTTOITNGT) TOU
aéova pevivi)-AGII-Aldo —ayyslocUonaon + katakpdrnon varpiov (Adv Chron
Kidney Dis 17, 153-163, 2010)

IoyYouaceg kAtvikég odnyieg (KDIGO 2012 yie XNN, 2015 yio ADPKD):
'EAey)0¢ ot TOoUS1A [LE OIKOYEVELAKO IOTOPIKO X0 NAIKIX 5 €TWV Kol K&Oe 3
XPOVIL.

AnwAelx Bapoug, AGKNGCT), TEPLOPIOHOC XAXTLOU.

P éppaka ekAoync: Angiotensin Converting Enzyme Inhibitors (ACEIs)
kot Angiotensin Receptor Blockers (ARBs). Agutepn emiAoyr): AITOKAEIOTEQ
Ca(?), B-Blockers (?).

Aovpnrtikd pe tpoooyn (Saitepa pe Tolvaptan!).

<140/90 mmHg, <130/90 mmHg oe Asukwpatovpia > 30 mg/day
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Blood Pressure in Early Autosomal Dominant Polycystic
Kidney Disease

Robert W. Schrier, M.D., Kaleab Z. Abebe, Ph.D., Ronald D. Perrone, M.D., Vicente E. Torres, M.D., Ph.D.,
William E. Braun, M.D., Theodore I. Steinman, M.D., Franz T. Winklhofer, M.D., Godela Brosnahan, M.D.,
Peter G. Czarnecki, M.D., Marie C. Hogan, M.D., Ph.D., Dana C. Miskulin, M.D., Frederic F. Rahbari-Oskoui, M.D.,
Jared ). Grantham, M.D., Peter C. Harris, Ph.D., Michael F. Flessner, M.D., Ph.D., Kyongtae T. Bae, M.D.,
Charity G. Moore, Ph.D., M.S.P.H., and Arlene B. Chapman, M.D., for the HALT-PKD Trial Investigators*

558 vnteptacikoi pe ADPKD, 15-49 etwv kau eGFR > 60 ml/min,
TuyoomoOnkov

gite og eva oupfatikd oxnua puBULong ¢ mieong (120/70-130/80 mmHg) 1)
O€ oYX HE TTLo YounAd atodyo (95/60 — 110/75 mmHg)

kot eite og aywyn pe éva ACEI (Lisinopril)+ARB (Telmisartan) rj Lisinopril +
placebo, yla 5 xpovia.

KUp1o kataAnktiko onpeio: ot cAAayéc oto TKV.
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‘ e, -0.1 ml/min/1.73 m?/yr (95% Cl, -0.6 to 0.3) l
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Angiotensin Blockade in Late Autosomal
Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Kaleab Z. Abebe, Ph.D., Arlene B Chapman, M.D.,,
Robert W. Schrier, M.D., William E. Braun, M.D., Theodore |. Steinman, M.D.,
Franz T. Winklhofer, M.D., Godela Brosnahan, M.D., Peter G. Czarnecki, M.D.,

Marie C. Hogan, M.D., Ph.D., Dana C. Miskulin, M.D.,
Frederic F. Rahbari-Oskoui, M.D., Jared J. Grantham, M.D., Peter C. Harris, Ph.D.,
Michael F. Flessner, M.D., Ph.D., Charity G. Moore, Ph.D., M.5.P.H.,
and Ronald D. Perrone, M.D., for the HALT-PKD Trial Investigators

486 acOeveic pe ADPKD, 18-64 etwv pe eGFR 25-60 ml/min éAafov eite
Lisinopril + Placebo 1} Lisinopril + Telmisartan pe otéyo mieomn 110-130/70-80
mmHg kot mapakoAovOnOnkav yix 5-8 xpovia.

Kuplo (oUvBeto) kataAnktikd onpeio: xpovog kotaAnéng, TEXNN, 50% peiwon
tou apytkov eGFR.

A Composite Outcome

1.00+

0.8

0.6+

0.4+

Probability of Freedom from Event

“=|:‘

Lisinopril—telmisartan/

Lisinopril-placebo
Z

e

No.of  Hazard Ratio
Events (95% Cl)
Lisinopril-telmisartan 115 1.08 (0.82-1.42)

Lisinopril-placebo

YupmepAopaTa cUYYPAdEWY TN
neAétng: n povoBeparteior pe ACEI
pUOuLoe TV Al otoug TeplocOTEPOUC
arto toug aoBeveic pe ADPKD ko
otddto 3 XNN. H mpocOnkn evog ARB
dev HETEPAAAE TNV AVUUEVOLEVT] TTWOT)
tov eGFR.




Aroctpodn kot ADPKD

Nepo

Meiwon emumédwv opo ADH — cAMP : 3-4 Attpa /muépa oe eGFR >30
ml/min. Uosm < 300 mOsm/kg H20. Koxr cuppudpdwon, kivéuvog
UTTOVOTPLOULIOG.

The medicinal use of water in renal disease

Connie 1. Wang’, Jared J. Grantham' and James B. Wetmore’

AXati < 5 gr NaCl / np.

Dietary salt restriction is beneficial to the
management of autosomal dominant
polycystic kidney disease

[Ipwteiveg : 0.8 g/Kg 2B




Oepameutikég e€eAielq og dAdeg ekdnAwaelg ¢ vooou (KDIGO
2015)

Aradopikn dtyvwon A0iHwEN e KUGTEWV-0UPOAOIUWEEWV: 18-F-
Flurodeoxyglucose-positron emission tomography (PET)
AB gxAoyn¢: Fluoroquinolones, Trimethoprim-sulfamethoxasole

Evdokpoaviakd aveuplOopato: Asv evieikvutal YEVIKEUIEVOG €Aeyx0C (UIKPA,
LN -EYXELPT)OLUO XVEVPUOUOTA).

Atopko, otkoyevelokd 1oTopIKS pr)éNg, CUUTTWHATOAOYIA.

Me0Bodo¢ ameikdvionc: MRI ywpic yadoAivio.

ADPKD: 8ev amtoteAei avrévdei&n yia Iepirovaikn KaBoapon (koiAeg,
EKKOATIWLOTX).




Curcumin

Lanreotide
Octreotide-LAR
Triptolide
Bosutinib
Niacinamide
Metformin
Pioglitazone

Tesevatinib
(KD019)

Etanercept
Isoxezolines
Resveratrol
Valproic acid

JQl

Signalling pathway

or mediator

mTOR, STAT3

cAMP

cAMP

PC2, NF-xB

Src tyrosine kinase

SIRT1
AMPK
PPAR-y

Receptor tyrosine
kinases

TNF-a
MIF
NE-kB
HDAC
Brd4

Development Placebo

status

Phase 3
Phase 3
Phase 3
Phase 2
Phase 2
Phase 2
Phase 2
Phase 1/2
Preclinical
Preclinical
Preclinical

Preclinical
Preclinical

Age at

CKD stage, eGFR or

controlled inclusion TKV at inclusion

(years)

6-25

18-50
18-60

18-60

CKD 1-2 (>80 mL/min/
1.73 m?)

CKD 3 (30-60 mL/min/
1.73 m*)

CKD 3-4 (15-40 mL/
min/1.73 m> MDRD)
CKD 1-2 (>60 mL/min/
1.73 m*% ATKV >6%)
CKD 1-2 (>60 mL/min/
1.73 m% TKV >750 ml )
CKD 1-3 (>50 mL/min/
1.73 mz)

CKD 1-3 (>50 mL/min/
1.73 m®)

CKD 1-3 (=50 mL/min/
1.73 m?)

CKD 3 (>35 mL/min/
1.73 m% ATKV >

1000 mL/m)

KAvixeg - mpo-kKAIVIKECG OepameuTIKEC PEAETEC OE €EEAIEN

Clinical outcomes
or animal models

FMD, PWV, CRP, IL-6,
urine 8-iso-PGF2a,
8-OHdG, TKV

TKV, eGFR

TKV, mGFR

TKV, eGFR

TKV, eGFR

TKV, eGFR, pain score,
urine MCP-1

QoL, TKV, TLV, eGFR
TKV, bone marrow fat

TKV, eGFR

Pkd2 mice

Pkdl mice

Han:SPRD (Cy/+) rats

Pkd1 mice
Pkdl mice

References or
ClinicalTrials.gq
identifier

NCT02494141

NCT01616927
NCT01377246
NCT02115659

NCT01233869

NCT02656017
NCT02697617

NCT01559363
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Targeting new cellular disease pathways in autosomal dominant
polycystic kidney disease

|

Nephrol Dial Transplant (2017) 1-7




E¢eAiteic otnv ADPKD

H mpwtn e181k1) Oeparmevtikn aywyn mov emiPpaduvel Tn mopeio g
vOoou kaBlepwvetal.

H yevetikn kou douvotumikr tng etepoyevelo e€nyeitan 6Ao ko KaAUTepa.

H maBoducioroyio tng vooou eivot TOAVTAOKT KAl EUTTAEKEL, EKTOC XTTO
TOUg Kpooooug kKt to ¢ AMP mAn0oc¢ onpovtikwv evdokuttdpiwy
LNYOVICLWYV TTOU OXETICOVTAL [E TOV HETHPOAITHO 1) O)L VW, €ival emionC
OTHOVTIKOG O SLXXWPLOHOC TWV TTPWTEVOVTWY KO TOUG OEUTEPOYEVEIC

LUNYVIGHOUC TIPOKANOTC TNC.

['vwpilovpe ko ovtipeTwmilovpe KHAUTEPA TNV YTEPTHOT) TTOV TN
ouVvOodeVEL EVW,

oe e&€AEn Pplokovral, véeg 10ikeg BepameuTikég mapeaoelC.







AAAGL...01 KPOOGGOI EUTTAEKOVTAL OE TTOAAEC KUTTAPIKEG AEITOUPYIEC...

Polycystin-1

Mechanosensation, LKB1/AMPK

S

Cilia formation, Hedgehog signaling

IFT20

RPGRIP1L

Autophagosome Fintessome

IFT

Mechanosensation

<« IFT <—

PGE,

Lysosome

\ Amino acid
\ sensing 3 J
The Cilium: Cellular Antenna
and Central Processing Unit'

YAP / TAZ

miR-129

| Src

\ Cell cycle }

Trends in Cell Biology, February 2017, Vol. 27, No. 2
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cAMP otaBepd auénpévo ota cwANVapLokd veppikd KUTTOPX o€
ADPKD: xevtpikog mabBoyevetikdg mapayovrog (?)

a) Ca?

" | Reduced in PKD I \
AKAP150 -

O Increased in PKD PDE4C l.""
Pc2—E 33— PCi1
i —acsie

Growth factors

Cytokines

Strategies Targeting cAMP Signaling in the Treatment of
Polycystic Kidney Disease J Am Soc Nephrol 25: 18-32, 2014

————

Vicente E. Torres and Peter C. Harris




