[ToAukvoTIKI) VOOOC TWV
vEQPWV
eCeditelc oty maboduoloroyia
Ko tn Oepoarreia

I. Towpmrovinc
NedppoAroyoc
I'ev. Noo. AOnvwv «I. Tevvnpotdg»



Avtocwpun Emxparovca [oAvkuotikr) Noco¢ twv Nebpwv,
[Autosomal Dominant Polycystic Kidney Disease, ADPKD]

H mo ouyvi vedpikn kAnpovopikny vécocg otov avBpwro.

Artia tedikoV otadiov XNN (TZXNN) yix to 5-10% twv acBevwv mou
UTTOBAAAOVTOU O€ UTOKATAGTHOT TNC VEPPIKTIC TOUC AEITOUPYIQC.

Ta teAgvtaia 30 ¥povia onpelwOnkay onuovtikeg eéeAilelc otn diepevvnon TG
noBoduaioroyiag kot dpyloay vo Stadaivovtol ol SUVATOTNTES AUTIOAOYIKNC
Oepamevtiknc mapépufaonc otn vooo.

Ore€eAielg eivou OeaATIKEG XAAK KOO ATEXOUV KTTO TNV OPLOTIKT) TOUG
dlopopdpwon.



H vooog odeiretou o€ petadrdéelc twv yovidiwv PKDI1 1y PKD2 mov Bpiokovtal oto

XPWHOOWOUATH 16 Kt 4 (avakaAVGONKAY TO 1994 Kl 1996) TOU KwSIKOTTOLOUV TIG
npwteiveg [NoAvkuotivn 1 (Polycystin-1, PC-1) xou [ToAvkuotivn 2 (Polycystin-2, PC-2)
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2t1¢ petaAAd€elg tov PKD! odeirovtan to 64-85% twv mePLOTATIKWY TNS VOGOV, O€

avteg tou PKD2 1o 15-36% ko 6to CANAB < 1%



Eotiaxkn BAdBn.

Or kvotelg mpogpyovtat povo oo to 1-5% twv
vehpwvwy.

MeyoAwvouy, amooTwvTal omd ToL CWANVAPLAL.
[TiéCouv Tt UTOAOITTX AVATOIKK OTOLYELCL,
JATAPATGGOUY TNV APYITEKTOVIKI TwV vebpwv +
vwon = vedpikn averdpkelx (avdAoyn tng
o’€nong Tov peyeboug KUoTEWV-VEPPWV).

Autosomal Dominant Polyeystic
Kidney Disease

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

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



ITowtAo popdiot porvoTUTWY (kou otny iSia otkoyévela)

H ADPKD kAnpovopeitat pe Tpomo emkpatoUvio tAAX cupmepLPEPETAL WG
vmoAeutopevn BAaPn o€ kutTApPIKO eintedo

o v ekdnAwOel xpetdletou

Agvtepo yTumnpa (second hit): cwpoarikn) petdAradn tov (pn-petaAioypévou)
aAANAlov Tou cwAnvaplokol emiBnAtoakov kuttdpou. KAwvikr avémruén.

Meiwor ¢ ékdpaorng Tov yovidiov (mapovoio-Asitovpyikdtnra PC-1 — PC-2) kdtw
oo €va Oplo: J0G0-eEAPTWHEVT EVUPEN

Kpioipn mapdpeTpog: 1 XpOVIKI) GTLY ] UTEVEPYOTOINGT)C TOU YOVISiOU

- Functional polycystin-1 dosage
e B g gt governs autosomal dominant polycystic

kidney disease severity

The Journal of Clinical Investigation  htepy//www.jcLorg  Volume 122 Number 11 November 2012
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Somatic Mutation as Mechanism for Cyst Formation in Autosomal
Dominant Paolyeystic Kidney Disease

A critical developmental switch defines the kinetics of

kidney cyst formation after loss of Pkdl
VOLUME 13 | NUMBER 12 | DECEMBER 2007 NATURE MEDICINE

Molecular Genetles and Metabolism 68, 237-242 (1909)



I'evetikn) etepoyevela

Phenotype
ESRD Risk (Age) PLD

Designation® Description

ADPKDP

ADPKD-PKD1" Absent to severe

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

orco P02 (IO PSSR oo o sovere

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

> 1500 dradopetikeg PKD1 petaAAagerg
>250 PKD2 petaAAagelrg

ADPKD-PKD1NT

Avépag, 53 etwv, eGFR = 68,6
ml/min, HtTKV = 1245ml

Avépag, 45 stwv, eGFR = 15,1 luvaika , 55 etwv, eGFR =
ml/min, HtTKV=3853ml 63,4 ml/min, HtTKV = 439ml

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




O bouvoTumog Tou cANVIPLoKOU VEDPIKOU KUTTAPOU XITO OTToU apyieL n
dNuIoVpYid TWV KUOTEWV: HU1-DUGLOAOYIKOC

Apketég opoloTnTeg pe tov GavoTumo evog (un-emiBetikol) VEOTAXGUATIKOU
KUTTAPOU

YreprtAaoia (og o pubpo) / peiwon twv aovaotoAéwy TG

Avénpévn amdéntwon (mov vmoAeimetal TG VTEPTAXGING)/TPOTOTTOHEVT)
ovtodayia

Alataporyég otnv emadn)/TPooKOANoN TWV KUTTAPWYV LTl TOUG KABWE KAt TWV
KUTTAPWV HE T SIAEDT] OUTi

Tpomomompévog kuttapikdg petaforiopog (aepofio ylukdivon, avénon
avaBoAloo)

Exkpirikog yapoxtnpog

The hallmarks of cancer: relevance to the
pathogenesis of polycystic Kidney diseasel

Mat. Rev. Nephrol published online 14 April 201 5;




[ToAAQTTAO(-TTOAUTTAOKOL KUTTUPLKOL Y OVIGOL. .

Reduced in PKD
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IToAvkvoTiveg 1 Ko 2

PCL: otoug kpooooug (primary cilia), otig otevég cuvdéoelg (tight junctions),
Spat WG VTOJOYENG/TPOTKOANTIKO pOpLo (?) oxnuorilel cUpmAeypo pe PC2
PC2: dicvrog aofeotiov (Un-e1d1kd¢ KATIOVIKOG SitvA0G) 0TOUC KPOGGOUE XAAL
Kol €VOOTTAXGATIKO Sikuo-PBaoikny pepBpdvn

MN-flank C-flank

Ptermin.s 0 R O "3 Cell wall integrity anfl Btress response component

Polycystic kidney diskdse domain
_ < C-type lectin

Polycystic kidney disease domain repdats

Polycystin
homelogous
GPCR Receptor for egg jelly domain] motitB | polyeystin
autoproteolysis- _ homologous
inducing GPCR autoproteclysis- motif A

inducing domain B
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PC1 lipoxygenase,
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Cilium (xpooool): «avTeEVa» Kol «UTTOAOYLGTIKI] LOVAS0» TOU KUTTAPOU

[Tpoe&exouv otov e€wKUTTAPLO XWPO

AopB&vouv pnyovikd Kot LopLOKA OT) AT
oo TO €EWKUTTAPLO TtEPIAAAOV

TpomomoloUv avaAoya mA00¢
£VOOKUTTAPLWV AEITOUPYLWV

Current Bickogy 78, RE28-REXS, July 14, 2009 &2009

. = The Primary Cilium as a Complex Signaling
Journal of Call Science 123, 493-503
The Primary Cilium at a Glance 2010, Potstest by The Compran f Bistogists I Center !
Peter Satir, Lotte B. Pedersen and Soren T. Christensen -



Kpoooo-kevrpikn (cilia-centric) Bewpia dnpovpyiog twv vedhpikwv KUGTEWV

From cilia to cyst

Polycystins 1 and 2 mediate

mechanosensation in the primary
cilium of kidney cells

nature genetics » volume 33 » february 2003

Polycystins and renovascular mechanosensory
transduction

Nat. Rev. Nephrol. 6, 530-538 (2010)
1
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[Ipoodata dedopéva apdioPnrovv tnv kpooco-kevrpiki) Oewpic...

Anpuovpyndnkav movtikia pe pa mpwteiv-cucOnTnpo mov pwodopilel Otov
umapyet por) ovtwv Ca* mpog ta primary cilia

AlamiotwOnke mwg dev udpyet pon acPeotiov Tpog ta cilia dpa, ovte ko
aleONTIHPLOG UNYAVIGHAC TWV KPOOoTWV oV v eExptdtar amd to Ca' .

- .F|I.I;I:_| Iiaw o

/ Primary |
ciliem it

Left-right asymmetry Water transport

No change in [Ca2+]cilium during mechanical
stimulation of kidney primary cilia.

NEWS & VIEWS Aot
LETTER

FORUM Cell binlogy
Primary cilia are not calcium-responsive Calcium contradictions in cilia
mechanosensors .

31 MARCH 2016 | VOL 531 | NATURE | 657 582 | NATURE | VOL 531 | 31 MARCH 2016



EmutAgov... anmwAeio twv cilia propel v wdeAel, 6tav vmapyet pkdl petdAraén!

«Ymapyel eEaptwpevog ouro to Cilia pnyoviopdg dnpiovpyiog KUoTEWV
OV OVACTEAAETAUL OLTTO TIG TOAUKUGTIVEGY

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

VOLUME 45 | NUMBER 9 | SEFTEMBER 2013 NATURE GENETICS Nature Reviews Nephrology 9, 555 {2'313]'?_
™




Méow CAMP dpa kol | avTISLOUPTTIKT) OPUOVT...

Osmotic Gradient

Basolateral




H AvtiSiovpntikr oppdvn (Bacomnpeaivn) péow twv V2R vrodoyewv tng, givat
KUpLo¢ mapayovtag avénong tov CAMP oto afpolotikd vedpikd cwAnvaplo

O amokAgiopdg twv V2R BeAtivvel onpovtikd tnv mopeioc tng ADPKD (Ioyupd
TEPAUATIKE, TPO-KAWVIKE deSOpEVX)

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 Medicine, Rachester, Minnesata

J Am 5o Meghral 19: 102-108, 2008 _

[ IMale S Fsmale h VPVER o= s o @ EDED = s

Effective treatment of an
orthologous model of autosomal
dominant polycystic kidney disease
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Vicente E Torres!, Xinofang Wang', Qi Qian', Stefan Somlo?,
Peter C Harris! & Vincent H Gattone IT*

NATURE MEDICINE VOLUME 10 | NUMBER 4 | APRIL 2004
e



Tpexov-kupiapyo oxrjpa mtaboyéveiong tng ADPKD pé¢ow CAMP (ko

ADH - V2R)

LKB1

R,

wm)’_mw

Strategies Targeting cAMP Signaling in the Treatment of

Polycystic Kidney Disease
Wicenta E. Torres and Peter C. Harriis

J Am Soc Nephrol 25: 18-32, 2014




MTOR , «oueOnTipog Opednc» kot Ioxvpo¢ avaBoAlkog Tapirywv

O Positive regulators of mTORC1

O Negative regulators of mTORC1
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Cell 168, March 9, 2017
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20vdeon MTOR |, TSC, moAvkvotivwv kot ADPKD

[Movtikia pe aocdoidr] tov yovidiov TSCL ot vedpikd emiOnAtoxd kUttapa spdavifouv
PKD pe peyain evepyomoinon tov MTOR kau emakoAoudn KutTapikr vmepmAxaic.

H IToAukuotivn | avaotéAAet tnv evepyomoinorn tov MTOR péow avaotoAng tov ERK
evw otav amovotdlel (PKDL) o mTOR evepyomoreitad.

H Rapamycin, cvaotéAdel Tnv dnpuovpyia Twv KUCTEWV.
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Loss of Tsel, but not Plewn, in renal tubular cells
causes polycystic kidnoy discase by activating
mTORCY

Human Molecular Genetics, 2000, Vol. 18, No. 22
e
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Moreouar avn Ceriuar Biovoay, May 2009, p. 23502371

P14 to P28

Loss of Tscl, but not Pten, in renal tubular calls
causes polycystic kidney dizease by activating
mTORCA
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Human Molecular Genetics, 2000, Vol. 18, Nao. 22



ALlXTAPAYHEVOC O KUTTUPIKOC HETAPBOALOHAC TNC YAUKA(NC o€ PKD

'Eveon padio-onpaocpévng ylukodng oe ' T
nelpapatolwo pe PKD: peydAn mpocAnyn % onigans :
YAUKO{N ¢ (YAUkOAUOT) Kol TP oty wyr) §B:15d I 5.8
YOAQKTIKOU oo To emiOnAtokd vedppikd .| =g oo™
KUTTOPX _ g :L e
T ATP, | AMPK, 1 mTOR, 1 ERK g uj ==

5) (6)

b

Glucose Lactate ]
Control medium — T
Pkd1** \ / \ /
T t e
|
T Glycolysis

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

VOLUME 19 | NUMBER 4 | APRIL 2013 NATURE MEDICINE




Agpopra ylvkoivon: to dpouvopevo Warburg

Differentiated tissue Proliferative Tumor

4o
N
oy o

Glucose Glucose Glucose

\
P

\ Pyruvate
Lactate x /

Lactate

glycolysns
2 mol ATP/
mol glucose

phosphorylation
~-36 mol ATP/
mol glucose

glycolysis
(Warburg effect)
~4 mol ATP/mol glucose



KataotoAn ¢ aepofiag yAvkoivonc BeAtiwvel tnv PKD oe meipapotdlwa

OH
.= 0 2-Deoxy-D-Glucose: avdAoyo tng yAukdlng mou dev
HO petoaoAiletou mepoutépw
Left Right
OH - kidiey kidlg
NaCl 2DG NaCl . '
30‘
Cystic NaCl Cﬁjjg‘f

3D
Cystic
2DG

control Cystic 2DG

3D
Control

Defective glucose metabolism in polycystic kidney 2-Deoxy-p-Glucose Ameliorates PKD Progression

disease identifies a new therapeutic strategy

VOLUME 19 | NUMBER 4 | APRIL 2013 NATURE MEDICINE J Am Soc Nephrol 27: 1958-1969, 2016
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Kou dAAeg (mepapatikeg) emepdoelg 6TOV KUTTOPIKO peToBoAlouo,
daivetal mw¢ amodidouv
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Food Restriction Ameliorates the Development of
Polycystic Kidney Disease

J Am Soc Mephrol 27: 14371447, 2016

Activating AMP-activated protein kinase (AMPK)
slows renal cystugenesm

2462-2457 | PMAS | Febmary 8, 2011 | wol 108 | no.s

Overweight and Obesity Are Predictors of Pragression
in Early Autesomal Deminant Fulycystlc Kidney Disease

J Am Soc Mephrol 29: eseoess, 2017



Avtodayia

Ta cilia eméyouv v avtodayio kat péow owtng pubpidovv to Gyko Twv
eMIONALKWV VEDPIKWV KUTTAPWV EVW 1) ATXAOLPT] TOUC TNV XVUOTEAAEL KOl

amopuOuilel Tov Oyko.

Evepyomoinon tn¢ avtodayiog (yevetikd, peow AMPK ) MTOR ) otapotder T
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Autophagy activators suppress cystogenesis in an
autosomal dominant polycystic kidney disease model

Human Molecular Genetics, 2017, Vol 26, No. 1 158-172

NEDD4-family E3 ligase
dysfunction due to PKHD1/Pkhd1

defects suggests a mechanistic
model for ARPKD pathobiology

CIEMTIFIC REPORTS | 7: 7733



AN\EC epeuVNTIKEC KaTeVBUVOoEeLC: ptoxovopla, MICFORNAS, pAeypovr], ETILYEVETLKEG
aAAowwoelc DNA kot totovwy, PETOBOALOUOC YAOUTAULVNG, AYYELAKEC AAAOLWOELG...

AN e Molecular and
JEY onen Cellular Biology™

Mitochondrial Abnormality Facilitates
Cyst Formation in Autosomal Dominant
Polycystic Kidney Disease

( .}rig

SCIENTIFIC REPg}RTS —
EaY

OFEN A cleavage product of Polycystin-1 |1

-is a mitochondrial matrix protein b

that affects mitochondria -

Bmenivart T3 My F17

2=, morphology and function when
[T — EhEtErOIO QLISI ex rESSE‘d

The pelycystins are modulated by cellular
oxygen-sensing pathways and regulate

mitachondrial function

— \/‘\
nature
COMMUNICATIONS

ARTICLE
Pecena? lar 30K | Pecepied 33 v 0 Ptimei T 07 [T Py
microRNA-17 family promotes polycystic kidney
disease progression through modulation of
mitochondrial metabolism

The Jowmal of Clinical Investigation RESE&DCH ARTICLE

Macrophage migration inhibitory factor promotes
cyst growth in polycystic kidney disease
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Yvvoyilovrog, wc mpog tn taboduacioroyio tne ADPKD

EpmAgkovtou moAAol evdokuttdaplotl dpopol mov cuoyeti(ovral.

ENUOVTIKA TA VEX SESOMEVA HAAL OCT)LOVTIKA KO TO EPWTHLOTA TTOU
TEPLILEVOUV QUTTOVTT|OELG

[Tolog eivau axpIfw¢ o poAog Tov AcoPBecstiov?

Trevepyomotei ko Slatnpel EVEPYOTTOLNHEVO TO CUUTAEYHA TWV TTPWTEIVWV TTOU
EUTTAEKOVTOUL 0T VOGO?

[Tolog eivau o TpwToyevi)g EVvEOKUTTAPLOG SPOHOG?

Yrdpyouv otoryeiat Tov VodeIKVUOUV OTL TOAAOL 0O TOUG SPOUOUG TTOU
gvepyomotovvtal (6nw¢ oawtoi tou MTOR ko tov CAMP) eivou
devtepoyeveig.



Oepamevtikeg e€eAiéeic 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



Oyxo¢ Nedppwv vs GFR

htTKV (height-adjusted Total Kidney Volume)
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Imaging Classification of Autosomal Dominant
Polycystic Kidney Disease: A Simple Model
for Selecting Patients for Clinical Trials

J Am Soc Nephrol 26 160-172, 2015.
——————




Avactoieic tov MTOR: dev ennpeaocov tnv ropeia tnig ADPKD

Sirolimus (d6on-otdxoc 2mg/nu), 100 acBeveic, 18 pnvec, : koapid dStadopa

og htTKV xou eGFR.

Everolimus (2.5 mg x 2), 439 axaBeveic, 2 xpovic: Stadpopa oe htTKV tov
mpwTto ypovo vrep everolimus (102 vs 157 ml cvénon, P=0.02), oxt
onpovtikn dladopd tov devtepo Xpovo. Meon peiwon eGFR 8.9 ml/min
otou¢ acBeveic umo everolimus, 7.7 ml/min otnv opdda placebo (P=0.15)

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Sirolimus and Kidney Growth in Autosomal
Dominant Polycystic Kidney Disease

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.

M ENGL) MED 31630 NEJM.ORG AUGUST 26, 2010

DRIGINAL ARTICLE

Everolimus in Patients with Autosomal
Dominant Polycystic Kidney Disease

N ENGL | MED 363,90 NEJM.ORG AUGUST 26, 2010



Avtaywvioteg Twv V2 vmodoyéwv ¢ Pacompeosciving: N
npwtn €101k1 Beparmeio yia tnv ADPKD mou amodidet

The NEW ENGLAND JOURNAL af MEDICINE

‘ ORIGINAL ARTICLE ‘

\EHELJHED}E:"::E HE|M.DRG DECEWBER 20, 2012

Tolvaptan in Patients with Autosomal
Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D, Ph.D., Arlene B. Chapman, M.C,
Olivier Devuyst M.D., Ph.D., Ron T. Gansevoort, M.D,, Ph.D,
Jared |. Grantham, M.D., Eiji Higashihara, M.D., Ph.D., Ronald D. Perrone, M.D.,
Holly B. Krasa, M.5., John Cuyang, Ph.D., and Frank 5. Czerwiec, M.D, Ph.D.,
for the TEMPO 3:4 Trial Investigators®

1445 acBeveig, 18-50 etwv pe TKV > 750 ml ko > 60 ml/min éAoBov
Tolvaptan (otnv vmAdtepn d6on mou o asBevnc avéxovtay, 2 Gopeg TNV
nuépa) 1 placebo og avodoyio 2:1 yia 3 xpdvia

To kUpl0 KATAANKTIKG oNElo: 0 €TNO10¢ PUOUOC dAAy1iG Tou TKV

O puBpo¢ eAdtTwonc TG vedpIKNC AEITOUPYING: HETOEL TWV SEVTEPEVOVTWY
KATOANKTIKWV OTHEIWV.



A Total Kidney Volume

— Tolvaptan ------ Placebo
600 Tolvaptan vs placebo: 2.8% vs *, |
5.5% avgnon TKV (40% &ad)oph,
P<0. 001) S :

B
P
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=
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Ny .
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Baseline 12 24 36
Months

C Kidney Function

m Tolvaptan — sseeses Placebo

Tolvaptan vs placebo: 2.72 vs:3.70
r‘n;]I/min-'ggi(por]'_ eGFR—,P<_C_§1.OO=;]j.-)
C & T2 % d w R g

.

B
g B

Change in Kidney Function
]
2

(reciprocal serum creatinine [mg/ml]!)

L
T

T T T T -
Baseline 4 8 12 16 20 24 28 32 36
Months

Event

Adverse events more common

in placebo group
Hypertension
Renal pain
Nasopharyngitis
Back pain
Increased creatinine level
Hematuria
Urinary tract infection

Mausea

Tolvaptan Placebo
(N=961) (N=483)

tients with event (%6)

309 (32.2) 174 (36.0)
259 (27.0)§ 169 (35.0)
210 (21.9) 111 (23.0)

132 (13.7) 88 (18.2)
135 (14.0) 71 (14.7)
75 (7.8)1 68 (14.1)

80 (8.3)§ 61 (12.6)
98 (10.2) 57 (11.8)




Tolvaptan: eykpiBnke w¢ Bepameia aAAd OxL otic HMA...

Post hoc avaAuvoeig tng BaotkAg KAWLKNAG LEAETNG £6eL€av OPEAN KL YL TOUC
aoBeveic oe otadia 1-3, 6 AUTOUG LLE TN TILO ONMAVTLKA MELWON TNG
WOMOTLKOTNTOC TWV OUPWV, LELWOE TN AEUKWHATOUPLA KOl T ETIELCOOLA
vedPLKOU AAYOUC EVW

O€ JLaL EMEKTAON TNG Xopnynong tov ¢pappdkov ywa 2 xpovia (Tempo 4:4 study,
NDT 2017) ¢pavnke va dratnpeitan to d¢elog.

100 100

gp| — Motohaptm o]  TZXNN 6.5 xpovia apyotepa

--- Tolvaptan
a0

a0
70 70

B0 — &0

+2.6 xpovia

50 =04 Cost-Effectiveness of Tolvaptan in Autosomal Dominant Polycystic

Kidney Disease

T N MO W G M Chenme. MO, MR B ey O Gobihaber-teber. O

Deaths, %

a0 — A0 H
304

204

30—

17 Septrmber M13 | Aznab of kntersal Medicne

Patients Who Deweloped ESRD, %

I T T T T - - - - -
40 45 50 55 &0 6 70 75 80 0 45 B0 5 & & W B

Age,y Age.y

HITA: KpiOnke 6t1 T0 KO0TOG 1Tty TOAU UPNAQ, Ol NTATIKES TTXPEVEPYELEG OT|LOVTIKEG,
TO MTPWTEVOV KATHANKTIKO onpeio adUvVopo

AvtiBeta...eykplBnke kat kukAodopel og lanwvia, Eupwnn, Kavadad, Kopa, EABetia,
Avuoctpalia.



Odnyiec yopnynong Tolvaptan (Evpwmroukeg, Kavadikec,
[amwvikeg)

Ye ao0eveic otadiwy 1-3 (AapPdvovrog ur OYPn TV nAkia) Tov £xouv
TOYEWC €EEALOGONEVT) VOO O: Y va givat To dappoko cost-effective ko yioti
untdpyouv mapevepyeleg (oxeti{Opeveg e tnv aduddtwon)

EmPefouwpevn etioia emdeivwon tov eGFR >5ml/min péoca o€ eva ypovo
kat/1 >2.5 ml/min/€tog yia 5 ypovia

TKV > 5% /€tog avénon oe emavelAnpuuéveg Hetproelg (3 1 4 oavd e€dunvo pe
MRI)

[Tpotpemouv otn xpnyon tn¢ taétvopunong tng Mayo Clinic og xatnyopieg
oVpdpwva pe MRI: 1C-1E (tayewc e€eAtlooopevn vooog)

HAwkia < 45 eTtwv, emipnkng aéovag vedpov >16.5 cm o€ ECho: toyéwc
géeAlooOevn VOGOC

AocoAoyia 45/15 Mg mpwi/amdyevpa pexpL 9o/30 mg

KaAn) evuddartwon twv acOevwyv

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

Disorders and European Renal Best Practice Nephro! Dial Transplant (2016) 31: 337-348




Tolvaptan in Later-Stage Autosomal
Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D., lgllg??zi:eEmS‘;;"JhShEd on November, .
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 aoBeveic, 18-50 etwv pe eGFR 25-65 ml/min 1) 56-65 etwv pe eGFR 25-
44 ml/min L:1 éAaPBav Tolvaptan 1y placebo yix 1 ¢toc.
KUp1o kataAnktiko onpeio: n cAAayn oto eGFR.

-2.34 ml/min vrt6 Tolvaptan
A - r
- -3.61 ml/min vmo placebo
E : i (P<0.001)
T E e, ta
£2 0|8 te R 5 [Tapdpoieg mapevepyeieg ue
£EE ’ /4
T | *e T TIPOTYOULEVT] LEAETT)
. et ], 5.6% vs 1.2% o’wEncn]
1 | TPOVOXUIVUOWY
o | 9.2% TwV 00BEVWV GTApATOAV
Vist (m) Tolvaptan Adyw aquaresis



Yreptaon otnv ADPKD

210 60% twv aodevwyv, TPy apyicel n rrwon tov GFR, og péon nAikia 31 etwv (Kl, 64,
1035-1045, 2003).

[ k&Be 100 Ml avénong tov TKV, oxetikdg kivouvog epdaviong Tng vmepTacng
ouédvetou Kotd 1.4 PpopEg.

Av¢non tov peyéboug twv koTeEWV—EVE0-VEPPIKT) LIOYAUHIX —EVEPYOTTOINGT) TOV
atova pevivn-AGII-Aldo —ayyeloocomaon + katakpdrnon vatpiov (Adv Chron
Kidney Dis 17, 153-163, 2010)

Ioyvovoeg kAvikég odnyieg (KDIGO 2012 yioe XNN, 2015 yixe ADPKD):
'EAeyY0¢ 6T TOUSLA [LE OLKOYEVELNKO IGTOPIKO oTTO NAIKIA 5 TWV Kol K&Oe 3
XPOVIaL.

AnwAielx Bapoug, AOKNGT], TEPLOPIEHOC XAXTLOV.

dappaxka ekAoyne: Angiotensin Converting Enzyme Inhibitors (ACEIS) ko
Angiotensin Receptor Blockers (ARBS). Agttepn emiAoyn): amokAeioteg Ca(?),
B-Blockers (?).

Arovpntikd pe mrpoocoyn (Vxitepa pe Tolvaptan!).
<140/90 mmHg, <130/90 mmHg o€ Aevkwpatouvpia > 30 mg/day



The NEW ENGLAND
JOURNAL of MEDICINE

DECEMEER 11, 2014

Blood Pressure in Early Autosomal Dominant Polycystic
Kidney Disease

Robert W. Schrier, M., Kaleab Z. Abebe, Ph.D., Ronald D. Perrone, M.D., Vicente E. Torres, M.D., Ph.D

William E. Braun, M.D.. Theodore | Steinman, LD Franz T. Winklhofer, M.D.. Sodela Brosnahan, M.D.,
Peter G, Czarnecki, M.D., Mane C. Hogan, M.D., Ph.D., Dana C. Miskulin, M.D., Fredernc F. Rahban-Oskoui, M.D
Jared |. Grantham, M.D., Peter C. Harris, Ph.D., Michael F. Flessner, M.D., Ph.D., Eyongtae T. Bae, M.D

Charity G. Moore, Ph.D., M.5.P.H., and Arlene B. Chapman, M.D., for the HALT-PKD Tral Investigators

558 vmeptooikoi pe ADPKD, 15-49 etwv ko eGFR > 60 ml/min,
TuyoomolOnkov

gite o€ eva oupPatiko oxnpa puduiong tne mieonc (120/70-130/80 mmHQ) 1)
o€ oXNHa P o xapunAo otdyo (95/60 — 110/75 mmHg)

ko gite oe aywyn pe evoe ACEI (Lisinopril)+ARB (Telmisartan) rj Lisinopril +
placebo, yio 5 xpovic.

KUp1o katoAnktikoé onpeio: ot aAdayég oto TKV.



A Changes in Total Kidney Volume over Time

L,, Total Kidney Volume (ml)

L, Total Kidney Volume (ml)
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Br NEW NGLAND JOURNAL fMEDICIN
“ ODRIGINAL ARTICLE ||

Angiotensin Blockade in Lare Autosomal
Dominant Polycystic Kidney Disease

486 acOeveic pe ADPKD, 18-64 etwv pe eGFR 25-60 ml/min éAaPav eite
Lisinopril + Placebo nj Lisinopril + Telmisartan pe otoyo mieon 110-130/70-80
MMHQ kot mapokoAovdnOnkoy yix 5-8 xpodvia.

Kupto (c0vBeto) katoaAnktiko onpeio: xpovog kataAnéng, TEXNN, 50% peiwon
Tou apytkov eGFR.

A Composite Outcome

8 = __ S UUTEPAOUATA GUYYPADEWY TNG
E %1 5 Lsinopriplaceho peAetng: n povoBepomeio pe ACEI
& Lisinopril-telmisartan , ,
E 0% pUOuoe tnv All otoug meplocotepoug
‘E 4 4
£ o4 - amto toug acBeveic pe ADPKD xou
2 oz i otadio 3 XNN. H pooBnkn evog ARB
£ Lisinoprik-telmisartan 115 1.08 (0.82-1.42) 4 4 r
5 ) Loneioere 11 dev HETEPAAAE TNV XVOUEVOLEVT TTTWOT)
o 1 3 3 i 5 & 7 s TtoveGFR.
Years




Awocpoodr) ket ADPKD
Nepo

Meiwon emumédwv opov ADH — CAMP : 3-4 Aitpa /nuépa o eGFR >30
ml/min. Uosm < 300 mOsm/kg H20. Kaxr cuppdpdwon, kivduvog
UTTOVOXTPLOLULIXG.

The medicinal use of water in renal disease

. ; : Kidney Infernational {2013) 84, 45-53;
Connie J. Wang', Jared J. Grantham ' and James B. Wetmore e

AAdti<5gr NaCl / np.

Dietary salt restriction is beneficial to the

management of autosomal dominant - ; P
. . . Hidnay International (2016) m, m—m; httpdedoiong A01016/

polycystic kidney disease JKint201610.018

[Tpwrteiveg : 0.8 g/Kg 2B



Oepamevtikeg e€edilelq oe dAdeg ekdnAwoelg ¢ vooou (KDIGO
2015)

Aradopixn Sidtyvwon AoIpwéng KUGTEWV-0UPOAOLUWEEWV: 18-F-
Flurodeoxyglucose-positron emission tomography (PET)
AB exAoynq: Fluoroquinolones, Trimethoprim-sulfamethoxasole

Evdokpoaviakd avevpUoporo: Asv ev3eikvutol YEVIKEUUEVOG EAeYXOC (LIKPY,
LUN-EYXELPT)OLUA XVEVPUOUATA).

Atopuko, olKoyeveloKO LIOTOPIKO PrIENGC, CUUTTWHATOAOYIA.

MégBodo¢ ameikdvionc: MRI ywpic yoadoAivio.

ADPKD: 8ev amoteAei avrévdei&n yix [Nepirovaikn KaBapon (koiAeg,
EKKOATIWLOTA).



KAtvikeg - mpo-kKAVIKECG OepameuTIKEC PLEAETEC o€ €E€AIEN

References or
ClinicalTrials.gc

Clinical outcomes
or animal models

Signalling pathway
or mediator

Development Placebo  Ageat CKD stage, eGFR or
status controlled inclusion TKV at inclusion
(years)

identifier

Curcumin

Lanreotide
Octreotide-LAR
Triptolide
Bosutinib
Niacinamide
Metformin
Pioglitazone

Tesevatinib
(KD019)

Etanercept
Isoxezolines
Resveratrol
Valproic acid

JQl

mTOR, STAT3

cAMP

cAMP

PC2, NF-xB

Src tyrosine kinase
SIRT1

AMPK

PPAR-y

Receptor tyrosine
kinases

TNF-o
MIF
NE-kB
HDAC
Brd4

Preclinical

Phase 4

Phase 3

Phase 3

Phase 3

Phase 2

Phase 2

Phase 2

Phase 2

Phase 1/2

Preclinical

Preclinical

Preclinical
Preclinical

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

6-25

18-60

>18

40-75

18-50

18-60

18-60

18-55

22-62

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 m?)

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

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

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

1000 mL/m)

FMD, PWV, CRP, IL-6,
urine 8-iso-PGF2q,
8-OHdG, TKV

TKV, eGFR

TKV, mGFR

TKV, eGFR

TKV, eGFR

TKYV, eGER, pain score,
urine MCP-1

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

Pkd2 mice

Pkdl mice

Han:SPRD (Cy/+) rats

Pkdl mice
Pkdl mice

NCT02494141

NCTO01616927

NCTO01377246

NCTO02115659

NCTO01233869

NCT02558595

NCT02656017

NCT02697617

NCTO01559363

Targeting new cellular disease pathways in autosomal dominant
polycystic kidney disease

Nephrol Dial Transplant (2017) 1-7




E¢eAieic otnv ADPKD

H mpwtn e181k1) Oepamevtin aywyr) mov emiBpaduvel Tn mopeia TG
vooou kallepwvetal.

H yevetikn ko davotumikn tng etepoyevelx eEnyeitat OAo Kol KXAUTEPQ.

H maBodpucioAroyia tng vooou eivor TOAUTTAOKT) Kol EUTTAEKEL, EKTOC XTO
TOUC Kpooooug kot to C AMP mA00¢ onpovTikwy €VvEOKUTTAPLWY
LUNXOVICUWYV TTOU oXeTI(OVTOL e TOV HETAPOALOHO 1) O)L eVW, eivat emiong
OTNHOVTIKOG 0 SLOXXWPLOHOC TWV TTPWTEVOVTWYV OO TOUC OEUTEPOYEVEIC

LUNXOVIOLOUC TPOKANOTG TNC.

['vwpiloupe ko ovTipeTwmi{ovpe KHAUTEPX TNV YTEPTAOT] TTOV TN
oUVOOdEVEL EVW,

oe e&€€AIEn Pplokovtal, véeg e1d1keg OepameuTikéC mapePATELC.
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AAAQ...0l KPOOOOI EUTTAEKOVTNL O€ TTOAAEG KUTTAPIKEG AEITOUPYIEC...

Polycystin-1

F IFT
1 1 cAMP
PKA

Lysosome

Amino acid
sensing

GSK3B

The Cilium: Cellular Antenna

and Central Processinﬁ Unit.

Mechanosensation, LKB1/AMPK
Mechanosensation
Cilia formation, Hedgehog signaling
> <« IFT <—
IFT20 EPa4
OFD1 f PGE, cAMP
T RPGRIP1L
HDAC6 _/
Tricho W
4 ‘ ‘ ND@‘ BBS
7 [ _ feoxs |
7 h -
Tctex-1
Actin
- T A
Proteasome /
Autophagosome
NPHP _
AURKA v
(PLKT| NEK2 ) .
Cortacti
HDAC6 ortactin
YAP / TAZ
> ccC H—  miR-129

\_ Cell cycle )

Trends in Cell Biology, February 2017, Vol. 27, No. 2



CAMP otaBepd cvENUEVO GTA CWANVAPLOKE VEPPIKA KUTTAPX OE
ADPKD: kevtpikoc maBoyevetikog mopdyovrog (?)

P
[ Peduced in PKD

S

Increased in PED

Strategies Targeting cAMP Signaling in the Treatment of

Polycystic Kidney Disease J Am Soc Nephrol 25: 18-32, 2014,

Wicerte E. Torras and Poter C, Harris
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