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1. Pression arterielle

(HALT study NEJM)

« PA< 110/75 si 4ge 18-50 et DFG > 60
» PA< 130/85 dans les autres cas



Il. Alimentation

Index de masse corporelle < 24

NaCl < 6g/j

apports limités en protides/phosphates
apports hydriques +++ => 0Osm U < 280



III. Le Tolvaptan
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Jinarc® (tolvaptan)
disnonibie depuis > 3 ans

décision concertée patient/néphrologue

* Eligible
 Motivé



HAS Juillet 2019 Service médical rendu MODERE

e un DFG > 30 ml/min/1,73 m?2| > 25 ml/mn/1.73 m?

* et une néphromégalie importante associée a un risque de perte de fonction rénale (un volume rénal

ajusté a la taille > 600 ml/m a I'lRM ; = 630 ml/m a |'échographie ou une longueur des reins > 16,7 cm
al'lRM ; > 16,8 cm a |'échographie.) ;

° et des signes d'évolution rapide de la maladie tels que la présence de manifestations cliniques
(douleurs rénales, ou hémorragie ou infection intra-kystique, hématurie macroscopique) ou une perte
significative du DFG d'au moins 5 ml/min/an (appréciée par les formules du MDRD, CKD-EPI ou par

la clairance de la créatinine).
1> 3,5 ml/mn/1.73 m?
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ORIGINAL ARTICLE

Tolvaptan in Patients with Autosomal
Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D.,
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.S., John Ouyang, Ph.D., and Frank S. Czerwiec, M.D., Ph.D.,
for the TEMPO 3:4 Trial Investigators*

v" Inclusion =
* adultes jeunes < 50 ans
* bonne fonction rénale (> 60 ml/mn)
e gros reins (Volume Rénal Total > 750 ml)

v'Tirage au sort : 1445 patients
= tolvaptan ou placebo durant 3 ans

v’ Critére Principal :
= évolution du Volume Rénal Total (IRM)

N Engl J Med. 2012;367(25):2407-2418
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Change in Kidney Fundion

(redprocal serum oreatinine [mgf mi}-))
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Tolvaptan : =2.72 ml /mn/1.73 m? /an

Placebo : =3.70 ml /Imn/1.73 m?2 /an

-25%




Risque de Douleur rénale nécessitant une intervention médicale

Hazard ratio, 0.64 (95% Cl, 0.47-0.89)
B 03- P=0.007 by Cox model
3
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0.0+ T | T T T T T T |
Baseline 4 8 12 16 20 24 28 32 36
Study Month
No. at Risk
Tolvaptan 961 870 835 811 792 776 763 752 J744 642
Placebo 483 472 463 454 446 438 428 422 418 359

N Engl J Med. 2012;367(25):2407-2418



Efficacité a I’épreuve du temps ?

Long-term administration of tolvaptan in autosomal '
dominant polycystic kidney disease CJASN

TOLVAPTAN (" CONTROL )
oVelloVels \/\' From Baseline From Month 1
LU | 2.2+218 -1.97 +2.44 |-3.50 +2.09
"" eGFR slope mL/min/1.73 m? per year mL/min/1.73 m2 per year mL/min/1.73 m? per year
Tolvaptan E \ (p < 0.001) )
n = 97 ADPKD patients
Single Center % 0-63 0-53
Tz yeste 33% reduction  (95% Cl 0.38, 0.98) (95% Cl 0.31, 0.85)
(Average 4.6 years) in eGFR RISK RATIO

Tolvaptan related events

ok ¥ f »”

analysis Polyuria Fatigue Reversible Transaminase
elevations

Marie Edwards, Fouad Chebib, Maria Irazabal, Troy Ofstie, Lisa Bungum, Andrew Metzger, Sarah Senum,
Marie Hogan, Ziad EI-Zoghby, Timothy Kline, Peter Harris, Frank Czerwiec, and Vicente Torres. Long-
term Administration of Tolvaptan in Autosomal Dominant Polycystic Kidney
Disease. CJASN doi: 10.2215/CJIN.01520218



Tolvaptan : quelle efficacité chez
I"insuffisant rénal ?



ORIGINAL ARTICLE

Etude REPRISE

Tolvaptan in Later-Stage Autosomal
Dominant Polycystic Kidney Disease

* ADPKD Olir Deviysh, WD Ph3. Ron T, Gansevoors M.0. PhD,
] R ldD.P , M.D., Gary Koch, Ph.D., John Ouyang, Ph.D.,
i 18_55 anS DFGe 25 a 65 m L/m I n/l. 73 m2 Robert D.(;;]:Quadef;’r:.rl‘)e.,Jmme D.aglalcs),cph.D., Fra::ns. Chzyear:vglec, M.D., Ph.D.,

and Olga Sergeyeva, M.D., M.P.H., for the REPRISE Trial Investigators*

e 55-65 ans DFGe 25 a 44 mL/min/1.73 m?
e ADFG > 2.0 mL/min/1.73 m? /an

Randomized-withdrawal, Placebo-controlled, Double-blind

. Placebo Tolvaptan Tolvaptan !

1-2 Weeks 1 week 2 weeks 3 weeks 12 months 7-40 days
|| post-treatment

90/30 mg 90/30 mg 90/30 mg
[

60/30 mg

Randomization
Day (-1)

l

Effectif calculé = 1300 patients pour une

différence de 1 ml/mn/1.73m2a 1 an
Torres et al. ASN 2017 et NEJM 2017



ORIGINAL ARTICLE

Et u d e R E P R I S E Tolvaptan in Later-Stage Autosomal

Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D.,
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.,

° ADPKD Robert D. McQuade, Ph.D., Jaime D. Blais, Ph.D., Frank S. Czerwiec, M.D., Ph.D.,

e 18-55 ans DFGe 25 a 65 mL/min/1.73 m?
e 55-65 ans DFGe 25 a 44 mL/min/1.73 m?
e ADFG > 2.0 mL/min/1.73 m2 /an

One year change in eGFR (pre-treatment to post-treatment)
T R
Tolvaptan Placebo CRagny (N) (N)
Agely) =55 572 569 I
> 55 % o .
m‘ Gender Female 327 —eo—
7] -14 Mal 341 322 .
HE
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E E * 5::lm.§F-. e o b S .
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£ _'4 2 4 £
-5- avors placeb Favorst tar
R -- >
Treatment Difference £ 95% ClI Q’olvaptan vs Placebo)
One-Year Changein €GFR  Torres et al. ASN 2017 et NEJM 2017




ORIGINAL ARTICLE

Et u d e R E P R I S E Tolvaptan in Later-Stage Autosomal

Dominant Polycystic Kidney Disease

Vicente E. Torres, M.D., Ph.D., Arlene B. Chapman, M.D
Olivier Devuyst, M.D., Ph.D., Ron T. Gansevoort, M
Ronald D. Perrone, M.D., Gary Koch, Ph.D., Joh uyang %
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*

+ Le tolvaptan modifie I'histoire de la maladie y compris en cas d’IRC

= Trop court ... rien de démontré sur des criteres « durs »

Torres et al. ASN 2017 et NEJM 2017



Trois risques a discuter

. ; . 1 hépatite grave (sur 6000 patients traités

Atteinte hépatique P grave { P )
 hépatite médicamenteuse : risque < 5%, minimisable
* bilan hépatique mensuel x 18 mois puis trimestriel

* TRANSMETTRE LES RESULTATS

Perte d’eau
* soif, pollakiurie, nycturie
e avoir acces a l'eau
* boire avant d’avoir soif (+ au coucher + aprés chaque miction nocturne)
* limiter les apports sodés et protéiques

Pas de Grossesse ni d’allaitement
 contraception efficace 1 mois avant et 1 mois apres son arrét



IV. Meme effet que le
tolvaptan : la
mambaquarétine
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A snake mamba toxin
for renal diseases

FROM RESEARCH TO INDUSTRY
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tors (RN

Nicolas.gilles@cea.fr
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cea Mamba venom : mambaauaretin and V2R




Blockage of the V2R against
polycystic kidney diseases

PCK rat Pkd2"$2mouse  pcy mouse

Figure 2. Kidney sections from PCK rats, Pkd2 /"'*** mice, and
pcy mice untreated (top) or treated (bottom) with OPC-31260.
Sections from PCK rats and pcy mice are representative kidney
sections. Sections from Pkd2 /"'2° mice illustrate the most se-
vere cystic disease in the control and treatment groups.




Ccca  mambaauaretin the most selective antagonist

*H-AVP Bound (% control)
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MQ is the most selective antagonist of the V2R
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PK/DPD studies s/\art-/\ns

Pharmacokinetics
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THERAPEUTIC WINDOW

Repeated IP injections

Estimated therapeutic dose
} 3 nanomol/kg on rat

6 pug/rat/day => 200 pg/human/day
1 8 . GMP manufacturing : 3€/day

Estimated toxic dose

i Placebo 6000 pg/rat

——————————————————————— Large therapeutic window

Urinary flow (ml/h/kg
o = [, 8 w = [V} (=)} ~J oo

J1 J2 J3 J4

3 nanomol/kg increases 5 times the diuresis
and produces hypotonic urines



Blood creatinine [mg/dL] o
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MQ is a validated drug candidate against PKD
First patent in 2014
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mambaquaretin-1

MQ treated

Green mamba peptide targets type-2 vasopressin
receptor against polycystic kidney disease

Justyna Ciolek™!, Helen Reinfrank®'?, Loic Quinton®, Say Viengchareun", Enrico A. Stura?, Laura Vera™?,

Sabrina Sigismeau?, Bernard Mouillac®, Héléne Orcel®, Steve Peigneur’, Jan Tytgat', Laura Droctové?®, Fabrice Beau?,
Jerome Nevoux®, Marc Lombés?, Gilles Mourier®, Edwin De Pauw<, Denis Servent?, Christiane Mendre®*,

Ralph Witzgall®*, and Nicolas Gilles**

2service d'Ingénierie Moléculaire des Protéines, Institut des Sciences du Vivant Frédéric Joliot, Commissariat 4 I'Energie Atomique, Université Paris-Saclay,
F-91191 Gif sur Yvette, France; "Institute for Molecular and Cellular Anatomy, University of Reg g, 93053 burg, Germany; ‘Laboratoire de
Spectrométrie de Masse, Unité de Recherche Molecular Systems, Université de Liége, Lizge 4000, Belgium; “INSERM U1185, Université Parls Sud, Université
Paris-Saclay, F-94276, Le Kremlin-Bicétre, France: *Institut de Génomique Fonctionnelle, CNRS, INSERM, Universite Montpellier, F-34094 Montpellier, France;
and 'Laboratory of Toxicology, University of Leuven, Leuven B-3000, Belgium




De-immunization of the mambaauaretin

Mambaretin sequence

A A A A

SR 4 mutations 2 MQULEAD
/ T CELL EPITOPE predlctlon K V2R affinity \

MQ WT ': L MQwT
n | MQ-LEAD o . '~.\\-.. h -\:.l\. MQ-LEAD
Much lower risk of 10 times better affinity
immunogenicity

Patent in progress



Tolvaptan Mambatoxine

o Injections
Comprimes

Hépatites (Immunogenicité)



V. Le Venglustat (GZ402671)

Inhibiteur de la glucosylceramide synthase (GCS)

glucosylceramide (GL-1)



OCTOBER 2019

Essai en cours STAGED-PKD STUDY
« STAGED PKD » NEWSLETTER #5

Multicenter, randomized, double-blind, placebo-controlled two stage study to

characterize the efficacy, safety, tolerability and pharmacokinetics of G2/
SAR402671 in patients at risk of rapidly progressive Autosomal Dominant
Polycystic Kidney Disease (ADPKD)

560 patients ADPKD Dear investigators e ™

We want to thank you again for your participation and REMINDERS:
N ) . . -
° 18 a 50 a n S support in this study - your efforts and time are so ®  chiaries: At the allocation of the device, the
appreciated! Please reach out to your monitor if you have zgllL:sry;i:ge ﬁsrl:;?oisé aillgieg ;Igt?ehsaullp:iecl
i T ucaow n [ g

Please answer “Yes” in case of female

[ VO I u m e ré n a I C I a Sse C’ D’ E any questions or need additional support. ;Egrodqcrive potential and always “no” if the

ject is a male. The pregnancy diary is

Together, let’s continue! linked to the answer to this question
\
hd D FG 45 a 90 The STAGED-PKD sponsor team. L Data Management: A new eCRF release

[Migration} is planned ear\g November in
order to implement Amendment 4 eCRF
changes and other corrections related to

STU DY STATUS eCRF and Edit checks.

L] Data Monitoring Committee (DMC] Many
thanks to all Investigators & site staff
members for all of your time, efforts and
sLégpo_rt during the recent data gleaning
activities in preparing for our 1* DMC
Meeting! Looking ahead, our next DMC

Tirage au sort

° D 1 Sites Activated Sites with Meeting (d unnE which we will also select the

s Screen: jects dose for Stage 2 ) is planned for 16-Jan-2019;

O S e Activated !;:s"b data cleaningg EET.'!I virﬁas are expected to start

Sites Pending 78% (65 (60) towards the end of November (2019). Thank

Activation b (65) you in advance for your continued support!
* D 2
O S e 22% (18) ActivstadE ®  Dose Selection Recruitment Milestone:
not yet screening As of 07/0ct/2019, we only need 16 more
7% (5) patients randomized to meet the goal of 150

* Placebo

patients randomized! The milestone is
officially met once 150 patients have been
randomized for 1 month (expected by end of
November 2019). Thank you in advance for
your efforts & support to meet thefgnal of
150 patients randomized by end of October!

/

=

Jugement -

* Evolution du volume rénal (18m)
e Evolution de la fn rénale (24m) "
e Securité etc ... :
[T = . I

Premature Premature Screened
Study Treatment Rondomized In Run-In Run In-Fail Failed In Screening Pagelof3
Withdrawal  Withdrawal ate

miotal 1 2 134 mn 17 71 n SANOFI \-J



VI. Les analogues de la
somatostatine



@'PLOS | MEDICINE

Check for
updates

E OPEN ACCESS

Citation: Perico N, Ruggenenti P, Parna A, Caroli A,
Trillini M, Sironi S, et al. (2019) Octreotide-LAR in
later-stage autosomal dominant polycystic kidney
disease (ALADIN 2): A randomized, double-blind,
placebo-controlled, multicenter trial. PLoS Med 16
(4): e1002777. https://doi.org/10.1371/journal.
pmed.1002777

RESEARCH ARTICLE

Octreotide-LAR in later-stage autosomal
dominant polycystic kidney disease (ALADIN
2): Arandomized, double-blind, placebo-
controlled, multicenter trial

Norberto Perico ', Piero Ruggenenti: ?“*, Annalisa Perna®', Anna Caroli’,

Matias Trillinic ', Sandro Sironi®*, Antonio Pisani®, Eleonora Riccio®,

Massimo Imbriaco %, Mauro Dugo:’, Giovanni Morana®, Antonio Granata®,

Michele Figuera'?, Flavio Gaspari® ', Fabiola Carrara’, Nadia Rubis’, Alessandro Villa',
Sara Gamba', Silvia Prandini’, Monica Cortinovis ', Andrea Remuzzi» ™",

Giuseppe Remuzzi''?, for the ALADIN 2 Study Group!

1 Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Bergamao, ltaly, 2 Unit of Nephrology and Dialysis,
Azienda Socio Sanitaria Territoriale Papa Giovanni XXIIl, Bergamo, Italy, 3 Department of Diagnostic
Radiclogy, Azienda Socio Sanitaria Territoriale Papa Giovanni XX, Bergamo, Italy, 4 Depariment of
Medicine and Surgery, University of Milano—Bicocca, Milan, Italy, 5 Chair of Nephrology, Department of
Public Health, University of Naples Federico Il, Naples, Italy, 6 Department of Advanced Biomedical
Sciences, University of Naples Federico |l, Naples, Italy, 7 Nephrology and Dialysis Department, Ca’ Foncello
Hospital, Treviso, Italy, 8 Department of Radiology, Ca’ Foncello Hospital, Treviso, ltaly, 9 Unit of Nephrology
and Dialysis, San Giovanni di Dio Hospital, Agrigento, ltaly, 10 Radiclogy Unit, Vittoric Emanuele Policlinico
Hospital, Catania, Italy, 11 Department of Management, Information and Production Engineering, University
of Bergamo, Bergamo, ltaly, 12 L. Sacco Department of Biomedical and Clinical Sciences, University of
Milan, Milan, Italy

@ These authors contributed equally to this work.
1 Membership of the ALADIN 2 Study Group is provided in S1 Appendix.
* pruggenenti @asst-pg23.it



= Placebo

O — Crude HR (95% Cl):  0.412 (0.188-0.899), P=0.026 (Events: n=21)
© | Adjusted* HR (95% Cl): 0.317 (0.134-0.752), P=0.009

Adjusted® HR (95% Cl): 0.307 (0.127-0.742), P=0.009

Proportion of patients with doubling
serum creatinine or ESRD

0
N
o
Octreotide LAR
(Events: n=9)
S | e I
=
| f | I | I |
0 12 24 36 months
Patients at risk
Placebo 49 46 38 20

Octreotide LAR 51 45 7 23




Change In l1otal Kidney Volume (mL)

1500

1000

500

P=0.0024

- Placebo | |
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P=0.0273

1 year 3 years



® JAMA

JAMA Metwork Wiew Articloe

JAMA. 2018 Nov 20; 320(19): 2010-2019. PMCID: PMCB248170
Published online 2018 Oct 25. doi: 10.1001/jama.2018.15870 PMID: 30422235

Effect of Lanreotide on Kidney Function in Patients With Autosomal

Dominant Polycystic Kidney Disease
The DIPAK 1 Randomized Clinical Trial

Esther Meijer, PhD," Folkert W. Visser, PhD,"? Rene M. M. van Aerts, MD,? Charles J. Blijdorp, MD,*

Miek F. Casteleijn, PhD,! Hedwig M. A. D'Agnolo, PhD,3 Shosha E. |. Dekker, MD,? Joost P. H. Drenth, PhD,?
Johan W. de Fijter, PhD,® Maatje D. A. van Gastel, MD,! Tom J. Gevers, PhD,? Marten A. Lantinga, PhD,?
Monigue Losekoot, PhD,®P A. Lianne Messchendorp, MD,! Myrte K. Meijenhuis, PhD,* Michelle J. Pena, PhD,’
Dorien J. M. Peters, PhD,® Mahdi Salih, PhD,* Darius Soonawala, PhD,5-® Edwin M. Spithoven, PhD,’

Jack F. Wetzels, PhD,® Robert Zietse, PhD,* and Ron T. Gansevoort, F’hDE1, for the DIPAK-1 Investigators

» Author information » Article notes » Copyright and License information Disclaimer
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DIPAK-1 (Pays-Bas)

ALADIN-2 (ltalie)

LIPS (France)



VII. La sclerotherapie






Methods and Cohort
4 66 ADPKD patients @

oy
, Toronto General
4 Hospital

Mean age 52 yrs
Mean CrCl 84ml/min

21 large, non-exophytic
cyst (25cm)

Foam Sclerotherapy (FS) Findings

\

8
*

21.8%1 Volume of treated
kidneys

\%\immo\*\ﬁ

US-guided, intra-cystic injection

of 3% STS Median Before Median After
1138ml 891ml
r=o> (a CrCItby 2 10ml/min in 4 patients
@ 12 mo
MRI scan for Total Measurgd CrCl _
Kidney Volume (TKV)  * Baseline
* baseline * 1-3mo @
+ > 3mo post-FS * 4-6mo
* 212mo

Kidney
Medicine

Adverse Events

Self-limiting pain (9 patients)

&

Cyst or urinary tract infection
(2 patients)

-
E
.. g

Conclusion: Foam sclerotherapy is a safe and effective procedure for kidney volume
reduction in selected patients with ADPKD. Further studies are needed to assess its effects

Reference: Foam Sclerotherapy for Cyst Volume Reduction in Autosomal

Dominant Polycystic Kidney Disease: A Prospective Cohort Study Iliuta IA, Shi
B, Pourafkari M, Akbari P, Bruni G, Hsiao R, Stella SF, Khalili K, Shlomovitz MD,
Pei Y. Kidney Medicine, 2019 Visual abstract by Ted Fitzgerald.

on kidney blood flow and GFR and to determine the subgroups of patients who are most
likely to benefit.




Merci pour votre attention



