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End Stage Polycystic Kidney (ADPKD)

PKD Foundation, www.pkdcure.com



Autosomal Dominant Polycystic Kidney
Disease (ADPKD)

- 1/500-1/1000 of the general population

- Characterized by bilateral renal cysts formation.

-Systemic Disease:
liver and pancreatic cysts.
Cardiovascular defects, Intracranial and aortic aneurysms.

- Important cause of End Stage Renal Disease (ESRD), which occurs by age
50 in 50% of the patients (but a significant fraction is already present in
infants) 10% dialysis patients

- Mutations of 2 genes:

PKD1: 85% of all cases, chromosome 16p13.3
PKD2: 15% of cases, chromosome 4g22
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ADPKD is a loss-of-function disease
(Two-hit/threshold model)
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Formazione delle cisti a livello della cellula, nef rone e rene.

Mitotic
Transcriptional arientation
risregulation defects

Difetti nei geni che codificano per PC1 e PC2 portano a trascrizioni geniche
aberranti, proliferazione cellulare, secrezione degli ioni, con conseguente
formazione di fluido nelle cisti. L’espansione delle cisti oltre il tubulo porta a
dislocazione del parenchima renale e riduzione della funzione renale

Chapin et al, The Journal of cell biology, 2010



Autosomal dominant polycystic kidney disease
Vicente ETomes, Peter CHarris, Ywves Pirson

Autosomal dominant polycystic kidney disease is the most prevalent, potentially lethal, monogenic disorder. It is
associated with large interfamilial and intrafamilial variability, which can be explained to a large extent by its genetic
heterogeneity and modifier genes. An increased understanding of the disorder’s underlying genetic, molecular, and
cellular mechanisms and a better appreciation of its progression and systemic manifestations have laid out the
foundarion for the development of clinical wrials and poventially effective treatments.
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Volume renale totale in relazione all’'eta in 185 paz  ienti con mutazioni

identificate in PKD1 e PKD2

Total Kidney Volume {mi)

Mutazioni PKD1

Mutazioni PKD2 |

Le mutazioni di PKD1 si associano a
un maggior numero di cisti renali e
conducono a insufficienza renale in
media 20 anni prima rispetto a PKD2

Grantham JJ et al. N Engl J Med 2006;354:2122-2130



CRISP Study
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Gli studi di imaging, in particolare la RM, sembran o utili nel prevedere la
progressione dell'insufficienza renale in relazione all'incremento del volume
totale renale (TKV)

Grantham JJ et al. N Engl J Med 2006;354:2122-2130



Wang et al JASN 2008

PCK rats + 10 and 20 week-old
Brattelboro Rats PCK - Brattelboro Rats
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Gattone VH et Al Nat Med 2003
Torres VE et Al. Nat Med 2004

Effetti del’OPC 31260 su tre modelli animali con policistosi

Control OPC31260




Nei modelli animali le terapie
rallentano la crescita del
volume renale e rallentano
parallelamente il declino della
funzione renale




Vaptani

| Vaptani costituiscono una classe di farmaci che
vengono definiti "acquaretici“ antagonisti non
peptidici dei V1 e V2 della vasopressina.

vasopressina




TEMPO (Tolvaptan Efficacy and Safety in Management of Autosomal
Dominant Polycystic Kidney Disease and Its Outcomes)

ADPKD E Tolvaptan

b,

2006 - 2007 2010 - 2011 - 2012




Tolvaptan in Autosomal Dominant Polycystic Kidne | TEMPOZ (156-04-250) ' 166-05-002
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Confermare la sicurezza e la
tollerabilita a lungo termine
del Tolvaptan

Acquisire dati pilota

sull’ efficacia: modificazioni
di osmolarita

urinaria, TKV,GFR, stato

ipertensivo

Analisi farmacocinetiche e
farmacodinamiche

Percent of Patients

—&— Trough Uosm < 300 mDsmikg
" - Tolerating Dose

80

Total Daily Tolvaptan Dose

Higashihare E et al clin J Am Soc Nephrol 2011; 6 (10):2499-507



Tolvaptan in Autosomal Dominant Polycystic Kidney
Disease: Three Years” Experience
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Table 3. Annualized progression rate of TKV and eGFR in completing subjects projected over 3 years

Annualized TEV Growth Rate®™

Group ! Annual Change (% /yr)® RGM®

TKV control 2 5.8 (4.3) 0.96 (0,95 to 0.97)
Tolvaptan 4 (35)

Annualized eGFR Slope®

Group _ Annual Change LS Mean Difference

(ml/min per 1.73 m” per year)” (ml/min per 1.72 m* per year)®

P-Value

1.1 {0.24 to 1.92)

eGFR control 2 I (3.
Tolvaptan 7(

)
-2)

=0.01




Tolvaptan in Autosomal Dominant Polycystic Kidney
Disease: Three Years’ Experience
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TEMPO 3:4 TRIAL

The NEW ENGLAND
JOURNAL of MEDICINE

2122 Patients were assessed for eligibility

677 Were excluded
530 Did not meet inclusion criteria
45 Declined to participate
102 Had other reasons

1445 Underwent randomization

3

l

961 Were assigned to
961 Received tolvaptan (safety population)

receive talvaptan

221 Discontinued the study
148 [15.4%5) Had adverse
events
50 (5.2%) Withdrew
consent
15 (1.6%46) Were lost to
follow-up
4 (0.4%) Met withdrawal
criteria
3 (0.322) Were withdrawn
by the investigator
1 (0.1%c) Had a protocol
deviation

1

484 Were assigned to receive placebo
483 Received placebo (safety population)
1 Declined participation after randomization

67 Discontinued the study
24 (5.0%5) Had adverse
events
30 (6.2%) Withdrew
consent
& (1.7%6) Were lost to
follow-up
4 (0.8%6) Were withdrawn
by the investigator
1 (0.2%¢) Had a protocol
deviation

r

740 (77.0%) Completed the trial

417 (86.2%:) Completed the trizal

F

842 (87.6%) Were included in primary efficacy
analysis (had at least one MRl measurement
of total kidney volume after baseline)
961 (100%:) Were included in key secondary analysis
8961 (100%5) Were included in safety analysis

465 (96.1%6) Were included in primary efficacy
analysis (had at least one MR| measurement
of total kidney volume after baseline)
484 (100%¢) Were included in key secondary analysis
483 (99.2%) Were included in safety analysis

Tolvaptan in Patients with Autosomal Dominant Polyc

ystic Kidney Disease Torres V E. et al 2012



TEMPO 3:4

The primary end point

was the annual rate of

percentage change in total kidney volume

The NEW ENGLAND
JOURNAL of MEDICINE
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Tolvaptan in Patients with Autosomal
Dominant Polycystic Kidney Disease

The NEW ENGLAND
JOURNAL of MEDICINE

A Effects of Tolvaptan B Risk of ADPKD-Relatad Compasite Events
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Tolvaptan in Patients with Autosomal Dominant Polyc  ystic Kidney Disease B TOTR R F MEDICTRE
Torres V E. et 2012

Avventi avversi e anomalie di laboratorio

Tolvaptan Placebo
(n 961) % (n 483)%

Any adverse event
Any serious adverse event

AEs >10% and significantly more common in Tolvaptan group

Thirst
Polyuria
Nocturia
Pollakiuria

AEs >10% and significantly more common in Tolvaptan group

Pain renal
Haematuria
Urinary tract infection

27.0 35.0
7.8 141
8.3 12.6

Elevated laboratory values at any visit

Serum sodium > 150 mEg/I 4.0
Serum uric acid > 7.5 mg/dl 6.2
ALT or AST 3 X 47
ALT or AST 5 x 24




Review ol Tolvaptrtan [lor Autosomal Dominant Polwveystic
Kidnev Disease

Brian P. Baur amd Calvin ]| Meaney™

Liniversity at Buffale School of Plharmacy and Pharmacentical Scierncoes, Buffalo, MNew York

014 PHARMA COTHERAPY Volume 34, Number 6, 2014
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TEMPO (Tolvaptan Efficacy and Safety in Management of Autosomal
Dominant Polycystic Kidney Disease and Its Outcomes)
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ClinicalTrials.gov

A service of the U.S. National Institutes of Health

Phase 3, multi-center, open-label, Study Start Date: May 2010
extension study to evaluate the long- _ .
term efficacy and safety of oral tolvaptan Estimated study completation
tablet regimens in subjects with ADPKD date: March 2016

Primary outcome:

Percent Change in Total Kidney Volume (TKV) : for subjects
continuing from protocol 156-04-251: change from 251 baseline TKV at month 24
of 156-08-271 comparing those previously treated with tolvaptan to those
previously treated with placebo

Secondary outcome:

o Change in Estimated Glomerular Filtration Rate ( eGFR) For subjects randomized to
tolvaptan and placebo in 156-04-251 and enrolled and treated in 156-08-271 as early treated and delayed
treatment groups: change from 251 baseline eGFR at month 24 of 156-08-271

0 Slope of Total Kidney Value (TKV) For subjects randomized to tolvaptan and placebo in 156-04-
251 and enrolled and treated in 156-08-271 as early treated and delayed treatment groups

0 Slope of eGFR (CKD-EPI) For subjects randomized to tolvaptan and placebo in 156-04-251 and
enrolled and treated in 156-08-271 as early treated and delayed treatment groups




EDA

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Scompenso cronico
congestizio, cirrosi,
SIADH

Scompenso

cardiaco
)

-------- ADPKD rapidamente =====================-
progressiva  JINARC (,)

EUROPEAN MEDICINES AGENCY — rapidamente progressiva

SCIENCE MEDICINES HEALTH



Tolvaptan

Assorbimento

Rapido assorbimento dopo somministrazione orale
- Biodisponibilita 56%
- Picco plasmatico dopo 2 h
- Emivita 8 h

Distribuzione
legato (99%) a proteine plasmatiche

Metabolismo
- prevalentemente a livello epatico CYP3A 4/5




Tolvaptan: dosaggio del protocollo

Tolvaptan viene somministrato in due dosi:
-mattina (dosaggio maggiore)

-pomeriggio (circa 8 h) dosaggio minore (favorire il riposo
notturno del paziente)

Dosaggio iniziale > 45 mg/15 mg
Aumento successivo — 60 mg/30 mg

Dose target » 90 mg/30 mg

Intervallo di aumento ——— almeno 1 settimana

Ulteriori suggerimenti

*Counselling sul tipo di fluidi per compensare la poliuria con calcolo delle calorie
*Evitare diuretici per rischio di alterazioni elettrolitiche

eSconsigliato 'uso in gravidanza



O

EUROPEAN MEDICINES AGENCY

MEDICINES HEALTH

JINARC (TOLVAPTAN)

Non necessarie modificazioni con
insufficienza renale o epatica di grado lieve-
moderato

limitate informazioni in pazienti con severa
disfunzione epatica

informazioni non disponibili in pazienti con
clearence della creatinina < 10 ml/min

European Medic ines A gency, 2015.



Non esiste una definizione universalmente
accettata di “ADPKD rapidamente
progressiva”

Elevated TKV, particularly when
. . used together with age and kidney
Criter! ' function, identifies individuals wha ~ VIPO

potrebl are at-risk for progression to ESRD
AB Chapman et al.:. ADPKD: A KDIGO
executive summary report
2015 International Society of Nephrology

» Eta (18-50 anni)
» GFR (Cockroft-Gault) 260 ml/min
»TKV 2750 m|



ADPKD - Autosomal Dominant Polycystic Kidney Disease

Genotype-Phenotype correlation in ADPKD opens new perspectives for therapy
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Cornec-Le Gall et al, J Am Soc Nephrol, 2013




Ong A.C.M et al. The Lancet 2015



Ong A.C.M et al. The Lancet 2015

[ Change in TKV (% peryear)
[1 Change in eGFR (mL/min/1-73 m* per year)
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Sirolimus®  Everolimus®™t Tempo 3/4%% Pravastatin®® HALT PKD'®§
(n=50) (n=213) (n=961) (n=56) (Low BP)
(n=274)




... Quanto costa?

Sirolimus (RAPAMUNE)

o dose di 5 mg/die

e 1mg100cpr 611.41 €
 Costo annuale 11158,23 €

Octreotide (SANDOSTATINA)
o dose di 40 mg/mese

e [Vscfllmg5ml99.96 € Costo annuale
« Costo annuale 47980.8 €

Tolvaptan (SAMSCA)
 Dose di 90 mg die

e 10 cpr30 mg 1936 €
Costo annuale: 211992 €




alcune domande che
restano ...
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Quando iniziare la terapia?

Per quanto tempo protrarre la
terapia?

Quando sospendere la terapia?

Dopo la sospensione
permangono gli effetti del
farmaco?

L’'impatto sullESRD?
E sulla mortalita?
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