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To date 1500 different pathogenic mutations Celullar Level

have been recorded in PKD1 AND PKD2 genes
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Dysregulating ciliary signaling and tubular cyst formation
Promote cell proliferation, dedifferentiation,inflammation, fibrosis and fluid secretion

Cyst growth, loss of nephrons, intraglomerular

hypertension, further nephron loss Results in growth of these cells into cysts, loss of

nephrons,intraglomerular HT, further nephron loss

Graphic adapted from Ron Gansevoort, with permisson . .
P pted | P Any drug that block the pathway that leads to epithelial
Annu. Rev. Med. 2009 60, 321-337. d0i:10.1146/annurev.med.60.101707.125712

Proc. Natl. Acad. Sci. U. S. A. 2011 108 (6), 2462—2467. doi:10.1073/pnas.1011498108 proliferation would decrease the progression to ESRD



TREATMENT

Specific Approach-Disease Modifying Treatment ( STOP PROGRESSION) Identifying patients at risk for rapidly

Management of ADPKD complications progressive disease is necessary to
select patients who will benefit the
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|[dentifying the Cases of Rapid Progression

LATE BIOMARKER BUT USEFUL WHEN IT 0
STARTS TO DECREASE

ERA GROUP-> >40 years and yearly .
decrease
3 mL/min/1.73 m? .

1- eGFR 2- Total Kidney Volume (TKV) and Mayo Imaging Classification (MIC)
Slope is a key indicator * Early prognostic marker and also increased risk of HT, pain, hematuria,
However, kidney cysts grow throughout hospitalization and poor QOL
life, eGFR might be preserved for * Preferred to measure by MRI or CT (noncontrast)
several decades * Normalized to height and age

(https://www.mayo.edu/research/documents/pkd-center adpkd-classification/doc-

20094754)

Numerous studies have shown that it is one of the strongest predictors of future
kidney function decline and kidney failure
MIC is not helpful for atypical morphology (unilateral cysts and atrophy)

Class

Estimated kidney growth rate:

yearly percentage increase

Risk for eGFR decline

3-Genetic variants

PKD1>PKD2 ( almost 20 years earlier)

PKD 1 mutation (truncating>nontruncating)
Non PKD genes or no detectable variants have
milder disease

1.0

I P value = 0.008
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0.4
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—ITPKD1 NonTruncating
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Cumulative Renal Survival
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Renal Survival (Age at ESRD)

4- Predicting Renal Outcome in Polycystic Kidney

generated from Genkyst cohort-1341 participants-
evaluates teh influence of clinical and genetic factors D Cototaear

Points

on kidney survival

Gender (Male>Female)

Early ADPKD complications (HT, urologic events

PROPKD Score =

e Cannot be applied for <35 years old |

Dz PHEELE) T

Sample PROPKD Score
Calculation
ADPKD patient in|

<35 years)

PKD variant 5- others
low-risk (0-3 points) An Investigation of Tolvaptan Safety and Efficacy in
intermediate-risk (4-6 points) ADPKD (REPRISE) study-> <55 years ve eGFR<65
high-risk (7-9 points) ml/min/m?2-> poor prognosis
Limitations CRISP investigators-><50 years ve mean kidney size>
* Need genetic analysis 16.5 cm (USG, MRI, BT)


https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754
https://www.mayo.edu/research/documents/pkd-center%20adpkd-classification/doc-20094754

GENERAL APPROACH

Recommendation 4.2,1.1: We suggest adapting water
intake, spread throughout the day, to achieve at east
2-3 liters of water intake per day in people with
ADPKD and an eGFR 230 mi/min per .73 m’ without
contraindications to excreting a solute load (20),

LIBERAL WATER
INTAKE

Vasopressin stimulates
cystogenesis. Increasing
water intake throughout
the day suppresses
pituitary vasopressin
release

reasonable to advise liberal water intake
to achieve a morning urine osmolality of
<250-300 mOsm/kg or urine output
volume of 22 L/d.
PREVENT-ADPKD trial (n=18)
water&increased free water

3 years

No difference for TKV growth
(note: 1/2 of the high water group failed
to reach the target urine osmolality)
TEMPO 3:4 posthoc analysis ->3000 cc
per day water intake decrease
vasopressin and cyst growth

Libitum

SALT RESTRICTION

High salt intake is

associated with a higher
increase in kidney volume

and a faster drop in
kidney function

Dietary sodium restriction
<2 g/day
Blood pressure control

Slow TKV and eGFR
decrease
Decrease  severity of
polyuria
HALT PKD trail ( the
association would be

vasopression expression)
CRISP study: ever 18 mEq
Na excretion in 24-hour
urine is associated with
0.07 ml/min/1.73 m2
eGFR decrease

MAINTAIN HEALTHY
WEIGHT

Overweight and obesity
are linked to a rapid
decline in kidney function
and a higher increase in
kidney volume

Observational  data
showed obesity
linked to TKV growth
%50 higher risk for
eGFR reduction
increased back pain
Better CV health

SMOKING CESSATION

Smoking is associated
with an increase in
cardiovascular risk,

worsening proteinuria,

and intracranial aneurysm

development and rupture

CVvD

M cyst growth

Mrisk of intracranial
aneurysm rupture

0
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EXERCISE

Contact sport should be
avoided

¥

Aerobic exercise
recommended

avoid contact to
abdomen

NO CAFFEINE
RESTRICTION

Caffeine intake does not
affect kidney volume or
kidney function (human

data)
Invitro studies
showed caffeine
increased the cyst
size by increasing
cyclic adenosine
monophosphate

Human data showed
no relation

Kidney Int. 2017,;91(2):493 Kidney 360 2023;4(12):1702
Kidney Int. 2020,98(4):989. Epub 2020 Jun 10



Control Hypertension

Renal ischemia due to cyst growth-> activation
of RAS

First line treatment-> ACE inh, ARBs

Target blood pressure <110/75 mmHg(< 50
years, eGFR>60 ml/min/1.73 m?)

There is no ADPKD-specific evidence-based
blood pressure goal for those older than 50
years of age or with an < 60 eGFR

SPRINT Trial-> target SBP<120 mmHg is a
reasonable approach ( indirect evidence since
SPRINT excluded the ADPKD patients)

HALT-PKD trial -> <110/75 mmHg-> slows TKV
rowth, no benefit for eGFR slope for 8 years of
ollow-up

Blood pressure control
e protection for intracranial aneurism rupture
* Reduce left ventrikular mass index
* decrease albuminuria

NEJM 2014;371 (24):2255-66
Clin /] Am Soc Nephrol. 2010;5(1):102 HALT-PKD
Kidney International (2025) 107, 234—254

Control Diabetes

* eGFR>30 ml/dk/1.73 m2-> Metformin
* eGFR <30 ml/dk/1.73 m?-> GLP1 RA
* No sufficient information regarding SGLT-2 inh

Open-label, Randomized, Controlled, Crossover Trial on the Effect

of Dapagliflozin in Patients With Autosomal Dominant Polycystic
Kidney Disease Receiving Tolvaptan

Methods and cohort Intervention and outcome

b Only Tolvaptan (n= 15)
e Multicenter study Eafe® Control
» * in Japan % N= 30
- ‘ With Dapaglifiozin (n= 15)
- San= Intervention
Open-level

»l l randomized
crossover trial

eGFR .cys SlOpe

Only Tolvaptan ‘

B | |_> é.’ ‘ Control
U =
San=

With Dapaglifiozin
Intervention

Total kidney volume (TKV)

No wash
out period

..... ADPKD on Tolvaptan (2.57 + 7.88 vs (-0.44 + 4.91 vs
t{"’ 60mg/d for >3m & -5.65 + 9.57)/y 5.04% + 8.09%)
eGFR >25ml/min (P = 0.002) P=0.01
Poee e
m Dec 2021- Mar 2024 The slope was moderate in Changes in TKV was attenuated
DAPA+ trial in DAPA+ trial

Uchlyama K et al, 2025 Conclusion In patients with ADPKD treated with tolvaptan,
Visual abstract by dapagliflozin may have an additive effect to tolvaptan in slowing
Abdul Qader, MD ADPKD progression
X @md_abdulqader83

Recruiting (1]

Study of Empagliflozin in Patients with Autosomal Dominant Polycystic Kidney Disease (EMPA-PKD)

(EMPA-PKD)

Phase 4 Trial, expected to be closed by 2027

44 participants will be randomly allocated (1:1) to
receive a daily dose of either empagliflozin (10
mg/day) or placebo for 18 months. Patients will
be stratified according to concomitant tolvaptan
use.

ClinicalTrials.gov 1D @ NCT06391450
Sponsor @ Hannover Medical School
Information provided by @ Hannover Medical School (Responsible Party)

Last Update Posted @ 20241003



Specific Approach-Disease Modifying Treatment

Clinical studies for ADPKD

)

1995 2003 2008 2012 2014
PKD1 cloning CRISP study PCKD first Tolvaptan TEMPO  HALT-PKD (RAS
First look study 3:4 published blockage in HT)
With tolvaptan
1820 1957 1996 2006 2009 2013 2017
First PCKD Dalgaard’ study PKD2 geninin CRISP results mTOR inh study ALADIN study REPRISE study
case in the konumsal (ADPKD-somatostatin
literature klonlanmacloni analog)
ngsi

The clinical trials aimed to treatment effect of the molecule, the required number of patients depends on the

treatment effect on the decline of eGFR ( set data reduction in 30%)
Although TKV can be used as a surrogate outcome, a trial with eGFR decline as the primary endpoint should always

be performed since renoprotection is the ultimate goal for ADPKD treatment.



Target-> mTOR PATHWAY

Glucose Lactate

Alterations of metabolic pathways

(metabolic reprogramming) in ADPKD have
shown the abdormal cyst growth

Elevated MTOR activity->
CAMP/PKA/ERK/AKT are upstream
regulators

OR pathway

4.3 Mammalian target of rapamycin (mTOR) inhibitors
cyst growth

Recommendation 4.3.1: We recommend not using mammalian target of rapamycin (mTOR) inhibitors to slow
kidney disease progression in people with ADPKD (1C).

in early and

Mitochondria A T T
b e
(=) 1 A A
mTOR inhibitors
Everolimus Phase 3, double-blind, eGFR > 30 mL/min/1.73m? 433 24 months Published Mucositis, diarrhea, acne, Reduction of TKV growth after 1 year (102 mL vs
placebo-controlled and TKV > 1000 mL increased proteinuria 157 for everolimus and placebo, respectively). Trend
[29] and reduced hemat- towards reduction of TKV growth after 2 years (230
Late Sta e opoiesis. Angioedema mL for everolimus vs 301 for placebo, p=0.06). No
g when combined with significant differences in eGFR decline between
ACE-inhibitors groups
Sirolimus Phase 3, open label [28] Age 1840 years, eGFR > 70 100 18 months Published Mucositis, diarrhea, acne No significant effects on TKV growth (7.8% per vear
mL/min/1.73m? and peripheral edema or sirolimus vs 6.8 for placebo). No differences in
€ ecline between groups. Higher urinary excre-

tion rates in the sirolimus group compared to placebo

Early stage

Front. Mol. Biosci.2023; 10:1126055. doi: 10.3389/fmolb.2023.1126055

N EnglJ Med. 2010;363:1. N EnglJ Med. 830



Octreotide long-acting release (LAR)

SO m atOStati n a n a |Ogu eS 79 ADPKD (eGFR = 40 mL/ min/1.73 m2)

ALADIN trial Octreotide LAR significantly reduced TKV growth after 1 year

r & | but not at 3 years. The decline in measured GFR from baseline
£ & & — Lancet. 2013;382:1485 to year 3 was not significantly dif ferent in the octreotide LAR
s T4 ot ; 95 group compared to placebo, but it was significant when
i - / measured from year 1 to 3.
evere disease making it
b y r{ Ym N al o
) | = 4,6 Somatostatin analogues aw conclusion
: : : lease (LAR)&placebo
[T Recommendation 4.6.1: We suggest that somatostatin analogues should not be prescribed for the sole purpose D mL/ min/1.73 m2)
- of decreasing eGFR decline in people with ADPKD (2B). uced TKV growth at 1 and 3
\@ on measured GFR decline
e Practice Point 4.6.1: Somatostatin analogues can be considered in people with ADPKD with severe symptoms due to s;ri(:;ntrt\):sljglz 2:2 %’cz:tr g’;]nor
o massively enlarged kidneys to lower the growth rate of kidney cysts when no better options are treated with octreotide LAR
C available. a composite endpoint of

ne or ESKD com pared to placebo
LIPS study
Lanreotid 120 mg sc every 4 weeks & saline 0.5 cc every
4 weeks
159 ADPKD eGFR 30 -89 ml/mn/1.73m?2

(17.6% vs. 42.9%, respectively).

Lanreotide &placebo
309 ADPKD
DIPAK 1 found no significant effect of lanreotide on the primary

Completed 2019
=l JAMA. 2018;320:2010-9 outcome rate of eGFR decline compared to placebo (- 3.53

mL/ min/1.73 m2 per year vs. -3.46 mL/min/1.73 m2, respec
tively), nor on worsening of kidney function (defined as a 30%
B oo o | resecnorview [ oo o] nesors oy [ eGFR decrease or start of dialysis)
this study also demonstrated that the rate of TKV growth was
ot Results Overview significantly reduced by a somatostatin analogue.

No Study Results Posted on ClinicalTrials.gov for this Study




Rationale: Abnormal polycystin signaling in renal tubular PKD cells is

B|g uan |d An ad | Og ues ( M etfo 'Mm | N ) accompanied with a metabolic shift to glycolysis (similar to the

x
/ [iiansiston]

¢ Target mRNA

Transcytos
—— __-"-‘
¢Y§ -
1 -
}. . P
Dimeric IgA
antibody (

Warburg effect in cancer cells) and excessive ATP production
AMPK serves as a cellular energy-sensing molecule that inhibits mTOR
signaling and CFTR activity during energy depletion

ST The enhanced metabolic rate in PKD cells inhibits AMP-activated
jE/ | protein kinase (AMPK), thus leading to increased mTOR signaling and

Cyst fluid

“...“Apical membrane

CFTR activity, which respectively stimulate the proliferative and

Fiarmator esponss | / D secretory aspects of cyst formation
e @\ \\/ Metformin activates AMPK and could reduce ADPKD disease

oned mechanisms

4,5 Metformin

ed Phase 2 trials

Recommendation 4.5.1: We recommend not using metformin specifically to slow the rate of disease pro- ¢ ADPKD :
ed no effects on height

gression in people with ADPKD who do not have diabetes (18)

or renal function decline

Dis. 2021
;100:684-96.

Recent Phase 3 trial (IMPEDE-PKD) (metfromin dose 1000-2000 mg/day)
Australia, New Zealand, UK,
1174 ADPKD (ckd stage2-3A, eGFR 45-90 mL/min/1.73 m?), 24 months
Prmary endpoint: change in EGFR
Stuyd start november 2022, primary completion is expected by december 2026
STILL RECRUITING
Definitive answer should come from IMPEDE PKD




Statins Possible rationale: Activation of AMPK and cAMP lowering
Ve effect
X @ o (antiinflammatory and antioxidative protperties)

A
plgR cleavage |

L A W 4 Baliga conducted targeted metabolomics in plasma
j samples from a phase lll trial designed to test the efficacy
in on ADPEK . ign in children and young

progression

Recommendation 4.4.1: We suggest not using statins specifically to slow kidney disease progression in people
with ADPKD (2D).

(NCT03273413) (USA) ( patient recruitment completed by 2025/9)
Pravastatin 40 mg &placebo (2 years) (Phase 4)
150 ADPKD (25-60 years) TKV >500 mL egfr 260 mL/min/1.73m?
Primary outcome: Total kidney volume as assessed by renal MR, at baseline and after 2 years of

treatment
Secondary outcome: change in eGFR, plasma levels of cytokines, oxidative stress markers, change in
urinary epithelial cells
RESULTS HAVE NOT BEEN PUBLISHED
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Rationale: thiazolidinediones act as a peroxisome proliferator-
activated receptor-y agonist. This nuclear receptor forms a
heterodimer with retinoic acid receptor A to control the
transcription of multiple target genes. In addition to its insulin-
sensitizing effects, pioglitazone may inhibit cystogenesis in animal
models through several mechanisms, including the inhibition of
CFTR expression and downregulation of proliferative pathways.

PIOPKD study Phase 1B
18 NON-DM ADPKD Low dose pioglitazone (15 mg/day) &placebo
1 year
No effects of pioglitazone on TKV or renal function were seen
compared to placebo treatment

Clin Kidney J. 2021;14:1738-46.

Concerns: Fluid retention, bone loss,

weight gain

No mention in KDIGO 2025 GUIDELINE




Ketogenic interventions From a mechanism of action perspective-> it is possible that Ketone
bodies may promote metabolic reprogramming by decreasing glucose

Cl Glucose Lactate . ele . . .
e sn availability and increasing fatty acids
Glutamine (gg&j ] Giicose Lrj ’
l ®\ lGcholyss —* PPP— Fatty acid synthesis l . . . . .
S R : o Retrospective study: 6 months ketogenic diet -> weight loss + improvement
Sl Ne) mTOR

/ Y e in ADPKD symptoms and blood pressure
_ / Clin. Kidney J. 2021;15 (6), 1079-1092.
Ongoing study KETO-ADPKD (NCT04680780)

Ng::"‘%&i‘l

PPARY

AMP / ‘C‘_x'cy fo——  PKABIMEKERK
@PPARLSY

® /PDE? ©)
cAMP®” | PDE agonism'
@AMF T T
& e 1 Bariatric surgery-> promising for weight loss however risk for AKI,
e nephrolitiasis and oxalate nephropathy
“Caloric Restriction, Baritric surgery
LP-1, GLP-1/glucagon |
Glucagon-like peptide 1 receptor agonists(GLP-1) -> approved for
DM+obesity
48 Kelogenc nterventons Importantly, GLP-1 exerts its effects by binding to GLP-1R and activating adenylate cyclase, which
Practice Point 48.1:  Ketogenic interventions should not be implemented in people with ADPKD without further evi- leads to the generation of cAMP, so it will be important to assess the expression of GLP-1R on
dence from controlled clinical trials, the cystic epithelium and the potential impact of GLP-1 agonism on cAMP

Dual agonism at the GLP-1 and glucagon receptors has shown superior weight lowering effect to
selective GLP-1 agonism. Because glucagon lowers mTORC1 and stimulates AMPK and
ketogenesis ,the simultaneous agonism of GLP-1R and glucagon receptors constitute a potential
approach for ADPKD.

WE NEED STUDY !!

Front. Mol. Biosci.2023 10:1126055.



Table 1: Overview of Preclinical Evidence on SGLT2 Inhibitors in Polycystic Kidney Disease (PKD) Animal Models

SGLT-2 inhibitors ey xidey

Study (origin of cysts) SGLT2i function weight Other findings
Wang et al. K1 2013 Han:SPRD rat (proximal tubules) phlorizin 1 [ | albuminuria |

_ _ Rodriguez et al. Kidney Han:SPRD rat (proximal tubules) dapagliflozin I ' albuminurial

 8GLT2inhibitors in ADPKD Blood Press Res 2015

' ' Kapoor et al. PLoSOne 2015 PCK rat (collecting ducts, distal dapagliflozin ? I albuminurial

tubules, loop of Henle)
l Leonhard et al Pkd1/? inducible (collecting ducts, canagliflozin —
Potential beneficial effects Potential disease-specific negative eBioMedicine 2019 distal and proximal tubules)
in ADPKD through: effects in ADPKD through:

1 Kidney function was assessed by these studies using the following measures: Wang et al. - creatinine clearance; Rodriguez et al. - blood urea nitrogen clearance

and creatinine clearance; Kapoor et al. - (blood urea nitrogen clearance + creatinine clearance)/2; Leonhard et al. - blood urea nitrogen.
Induction of { Other mechanisms W {Natriuresis 1 1Glucosuria
mild ketosis postulated to improve and glycosuria

4.7 Sodium-glucose co-transporter-2 inhibitors (SGLTZi)

Increased
glycosuria

Increased
natriuresis

Currently, there is no evidence from clinical trials on the use of SGLT2i in ADPKD
1-diabetic CKD trials listing ADPKD as an exclusion

Tubulo- TUrinary output | | Glycemic | | Moderate @
glomerular lUrinary || control | | weightloss Practice Point 4.7.1:  Sodium-glucose cotransporter-2 inhibitors (SGLT2i) should not be used to slow eGFR decline in — :
. Key inclusion criteria Primary outcome Key secondary outcomes Status
feedback supersaturation .
]}Eﬂp]E '('.",Iﬂl P.DPKD. 220y, only individuals already ~ Slope of eGFR decline  Change in TKV, BP, metabolic ~ Completed
treated by Tolvaptan parameters, urine volume,
UACR
18 18-55y; eGFR Safety (adverse events, HtTKV; Kidney function; Aortic  Recruitment
30-90 ml/min/1.73 m?; MIC tolerability, stiffness; Plasma copeptin completed
PR T I A e 1C-1D-1E, Tolvaptan users adherence) levels and urinary kidney
excluded injury melecule-1; ADPKD
I l Impact Scale
N X N N EMPA-PKD (empagliflozin NCTO06391450  RCT, parallel assignment 44, 18 months =18y, eGFR Change in TKV Change in eGFR, copeptin Recruiting
Intraglomerular | | JUACR | | [Kidney stone |Cystogenesis? Reduction of 1Vasopressin 10 mg) single center 25-90 ml/min/173 m?, MIC measured by MRI levels, alburninuria, and
. a agi a (German 1C-1D-1E; Tolvaptan users blood pressure
pressure formation? interstitial fibrosis? release ¥ eligible if taken % months ?
reduction SIDIA (empagliflozin 10 mg) NCTO06435858  Crossover RCT, single 40, 2 weeks 18-75 y, eGFR . Calcium, phesphate, 24-hour urine volume, tubular  In Preparation
center (Switzerland) =30 ml/min/1.73 m? Magnesium handling of other
l measured by electrolytes, kidney function
fractional excretions
DAPA-PKD (dapaglifiozin NA Phase 3 RCT, parallel 400, 24 months  18-75 y, eGFR Change of TKV Chronic slope of eGFR decline  In Preparation
TCyslogen 10 mg) assignment, 25-90 ml/min/1.73 m? if age measured by MRI and alternative kidney
multicenter (France) <60 or 25-45 ml/min/1.73 m? function outcomes,
if age »60, MIC 1C-1D-1E or composite cardiovascular
mean kidney length outcome, health related QoL,
>16.5 em, Tolvaptan users kidney stones, urinary
excluded infections
STOP-PKD (dapagliflozin NA Phase 3 RCT, parallel 420,36 months 1860 y, eGFR Annual (chronic) slope  Alternative kidney function In Preparation

SGLT2i switch metabolism to a ketotic state and increase
plasma glucagon potentially regulating PKAand mTOR

pathways

10 mg)

assignment,
multicenter (Germany,
Netherlands, Spain,
Austria)

=25 ml/min/1.73 m?, MIC
1D-1E, or 1C with either a
PKD1 truncating variant, or
eGFR loss

>3 ml/min/1.73 m?/y, ora
PROPKD score >6; Tolvaptan
users excluded

of eGFR decline

outcomes, TKV, albuminuria,
kidney stones, urinary
infections, patient-reported
outcomne measures (QoL,
pain, ADPKD Impact scale)

HITKV: height-adjusted TKV; MIC: Mayo Imaging Classification; MRI: magnetic resonance imaging: QoL: quality of life.

Nephrol Dial Transplant, 2025,

40, 2231-2238



Pharmacologic interventions targeting the action of the antidiuretic hormone AVP are presently the
cornerstone of treatment in people with ADPKD who are at risk of rapid disease progression
1- Pharmacologic blockade of vasopressin-2 (V2) receptors using tolvaptan (note that other V2 receptor
antagonists are available, but only the efficacy of tolvaptan has been evaluated in ADPKD)
2-Increased water intake

Table 8 | Approaches to reduce AVP activity in ADPKD

Factors

Increased water intake

V', receptor antagonist (tolvaptan)

Mechanism

Administration

Effect on water intake

Effect on circulating level of AVP
Indication for use in ADPKD

Efficacy to | urine osmolality to
300 mOsmol/kg

Efficacy to | TKV in ADPKD

Efficacy to | long-term eGFR
decline

Adherence to treatment
Disadwvantages

Advantages

Suppression of AVP release by lowering
plasma osmolality

Drinking water during waking hours

Voluntary increase (=2 1/d)

Reduced level

All people with eGFR =30 ml/min per 1.73 m?

~ 50% of participants in 3-yr (PREVENT-ADPKD
trial)™>”

MNo (PREVENT-ADPKD trial)™"”

No

Mo data on risk reduction_for CKD G5
(PREVENT-ADPKD trial)*>"

~ 50% over 3 yr (PREVENT-ADPKD trial)®°"

Long-term adherence is poor; pollakiuria,
polyuria

Reversible mild hyponatremia

Environmental issues (bottled water)

Access and low cost (tap water)

More physiological suppression of AVP than
V5 receptor antagonist

Selective blockade of AVP binding on V> receptors

Split-dose tablet (1 tablet upon waking, and 1 tablet 8 h later)
Involuntary increase due to thirst and aquaresis (=3—7 1/d)
Increased level

Selected high-risk groups due to cost and side effects

~ 70% of ADPKD participants, >3 yr treatment in the TEMPO 3:4
trial

Yes (TEMPO 3:4)
Yes {~1 ml/min per 1.73 m?) (TEMPO 3:4 and REPRISE trials)*%=°

No data on risk reduction for CKD G5
Real-world adherence declines over time and ~ 75% after 3 yr "'~
Thirst/dehydration

Pollakiuria, nocturia, polyuria with potential impact on
day-to-day living (occupation, habits)

Blood tests (every 1-3 mo)

Hypernatremia; hyperuricemia

Risk of hepatotoxicity

Accessibility

Standard dose

Better 24-h inhibition

ADPKD, autosomal dominant polycystic kidney disease; AVP, arginine vasopressin; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; PREVENT-ADFPKD,
Prevent Kidney Failure Due to Autosomal Dominant Polycystic Kidney Disease; REPRISE, Replicating Evidence of Preserved Renal Function: An Investigation of Tolvaptan Safety
and Efficacy in ADPKD; TEMPO 3:4, Tolvaptan Efficacy and Safety in Management of Autosomal Dominant Polycystic Kidney Disease and Its Outcomes; TKV, total kidney

volume; V., vasopressin-2.
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AN OLDIE BUT A GOODIE

WHAT WE DO - GET INVOLVED ~ FIND YOUR COMMUNITY FIND CARE ~ WAYS TO GIVE ~ English Espaiiol

EMAILUS CALLUS
<% PKD FOUNDATION MAKE A TRIBUTE
9’4[&’ Palyeystic kidney disease pkdcure@pkdcure.org  816.931.2600 OR MEMORIAL GIFT

T0|va pta n treatment for AD p KD 4.1.1 Indications for tolvaptan in ADPKD

Recommendation 4.1.1.1: We recommend initiating
Early in the disease, there are generally no symptoms at all. In fact, many people are — — tOI\‘aptan treatment in adl.IItS With ADPKD With dan
never diagnosed with PKD because they have few or no syrmptoms. Often the first sign ACT 7 \ Il.f' — _‘_ / [ '
of PKD is high blood pressure, blood in the urine or a feeling of heaviness or pain in the ol R B oA m:: '//”/L)) es'tlmatEd glomzerUIar ﬁltratlo'n rate (EG'FR) 225 mll
back or abdomen. Sometimes the first sign may be a urinary tract infection or kidney min Per 1.73 m Who dare at rlSk fOI' I‘apld|y pm'
stones. Receive notifications when there gressive disease (Figure 25) “B)
are clinical studies in your area. '

On April 24, 2018, the U.S. Food and Drug Administration (FDA) granted approval of

tolvaptan to be the first treatment in the United States for adult patients with 5 SIGN UP
autosomal dominant polycystic kidney disease (ADPKD), the most common form of

polycystic kidney disease (PKD).

Still only drug that FDA and EMA approved for progression of rapidly progressive ADPKD

KDIGO STATEMENTKidney International (2025) 107, (Suppl 2S), S1-5239



TOLVAPTAN- V2-receptor antagonist

S / Vasopressin:
p.ch.eavagf% | Activates V2r
3 Sy Oyt ﬂ ?n‘ Increases cell proliferation by cAMP pathway
— % Fluid secretion
”’\4““ | D @By Cystogenesis
// it J\j Proposed mechanism of action

Target mRNA

. s E— vasopressin 2 receptor (V2R), located on the basolateral
| membran? of collecting duct cglls, tolvaptan .o.ral nor-mpe.pt.ld

T T vasopressin receptor antagonist that specifically inhibits
f ; B binding of AVP at the V2 receptor of the collecting duct,

causing the selective diuresis of electrolyte-free water (also

/.\\ﬁ"\R R known as aquaresis)
plg 2 ' |
e e slow cyst growth by suppressing abnormally increased

=

Folate receptor ¥,
Vasopressin / Somathstatin T Sirolimus /
. Somatostatin Biguanide o
) (o —

intracellular cyclic adenosine monophosphate levels in cyst

epithelial cells.
Landmark Clinical Trials

TEMPO 3: 4
TEMPO 4: 4
REPRISE




TOLVAPTAN- V2-receptor antagonist

Fig.2 Treatment effect of TEMPO 3:4 trial REPRISE study TEMPO 3: 4 (Tolvaptan Efficacy and Safety in the
tolvaptan on annual rate of esti- .
mated glomerular filtration rate New Engl / Med 2012 New Engl ) Med 2017 Management Of ADPKD and |tS OutcomeS)
(eGFR) decline in the TEMPO N= 961 484 668 663
364"?2155? ilfiifl‘ggc'ft'h?* Tolvaptan  Placebo Tolvaptan  Placebo 1445 ADPKD early stage disease (Egfr> 60 mL/min/1.73 m2)
annual ¢GER decline by 26% 0 0 high risk of rapid disease progression (TKV > 750 mL).
and 35% in the TEMPO 3:4 and _
REPRISE studies, respectively o | ] 18-50 years old .
m -1 1 Phase 3 randomized 2:1 3 years of follow-up
g&g tolvaptan 45+15 mg->60+30 mg->90+30 mg (weekly increase)
PE - 2 | 234 decreased TKV growth by 49% and the rate of eGFR decline on
O = = '
% E A Subgroup Analyses by 26%
S E Subgroup Tolvaptan  Placebo Mean Estimated GFR Change (95% Cl)
SE b
3~ no. of patients . o .
£ | o Ptk Lt s Replicating Evidence of Preserved Renal
Age \ a 0
P 2 69 i : An Investigation of Tolvaptan Safety and
c IS >55 yr 96 a4 ——i I lllll —_
e 327 141 L e S Seems like tolvaptan is not working for >55 years older
Male 341 322 toe
Tolva ptan has been shown R"’E:hite » - - B However this group sample size is very limited.
approximately 1 mL/min/1.| | terree A R —
=45 ml/min/1.73 m? 432 423 E —.—
ch>45'mllj:inf:j-'?3 i . 236 240 o fVapldil Ul ©€3rn was sustdliicu
My conclusion: the effect size ¢f - . < £ 3% e e — | -stage disease (REPRISE trial) and in a real-world setting, tolvaptan was
favorably to that of other r¢ ;Z ;gj ;gi HH'—‘H 1 effective, with a 38% decrease in the rate of eGFR decline.
. . . 4 137 125 i
receptor blockade in diabetic n|jrs——"" ;
d- | A United States 286 282 E i
sodium/glucose cotransporte] s 382 o - L e | | N Engl ) Med. 2012;367:2407-18
- 4 2 0 2 4 6 N EnglJ Med. 2017;377:1930-42.
Placebo Better Tolvaptan Better Clin J Am Soc Nephrol. 2018;13:1153-61




TOLVAPTAN- V2-receptor antagonist

609 _@— Tolvaptan

N

Multicenter, open-label, extension trial to evaluate the long-term . | T O e Es
. . - p<0.0 28
efficacy and safety of early versus delayed treatment with | Feeoor £ =

tolvaptan in autosomal dominant polycystic kidney disease
the TEMPO 4:4 Trial

30 1
o -
20 -

Additional 2 years for TEMPO 3:4
571Under tolvaptan treatment

Total Kidney Volume Growth (% of Baseline)

bl /’
0<4/‘/‘

o TEMPO 3:4T l > ! TEMF:O 4:4 l

314 placebo group started tolvaptan . - - o, - =
Early Tolvaptan N 555 554 555 552 499 53_»5 505
Target: long term effect of tolvaptan STt 31z 289 287 267

Treatment Duration (Months)

Treatment Duration (Months)

TKV increase rate is lower in the early treated group (%1.7 &%4.15) 0 24 %, 0 2 24

The eGFR decrease rate is not different early versus late group e
(-3.26 versus -3.14 mL/min/1.73 m2 per year; treatment difference - S P
0.11, 95% Cl, -0.75, 0.52, P 74 0.73) £ csd; €.
€ o ok A -
s -t
| i B gt A g
é’, V¥ Delayed Tolvaptan = W Y - o 0.
A 20T Mo toowa Y £S v
" £3
21 _____TEMPO34 | [_TEMPOZ4d ]
Early Tolvaptan N 555 553 551 550 398 528 503
Delayed Tolvaptan N 331 308 310 309 231 276 264

Nephrol Dial Transplant 2017; 32: 1262



TOLVAPTAN- V2-receptor antagonist

* Itis uncertain if the renoprotective effect of tolvaptan is sustained, but, if it is, the cumulative
benefit would be anticipated to delay renal replacement therapy by many years.

* Tolvaptan also reduced the incidence of kidney pain and urinary tract infections.

The Effect of Tolvaptan on Blood
Pressure in Polycystic Kidney Disease: A
Post-hoc Analysis of the TEMPO 3:4 Trial

SOURNAL OF THE AMERITAN SOCIETY OF NEPHROLOGY

Methods Results — ® rotctan aos O ptacets
S ADPKD patients 3 .
-‘-.f\’. - age 18 — SO yrs ‘ £ :
.Y - total kidney volume [ S—— j -
LSt >750 mL : : - H
'6‘.;.' - creatinine clearance At baseline, BP did not differ -
' =60 mL/min > *
L i 3
B g
Treated with either . :
placebo (n=484) or After 3 weeks, BP remained } ~
tolvaptan (n=961) similar 3
for 3 years ‘
—— g . *__HM—H—* -
Effect on blood At end of study, BP was i .
pressure (BP) over significantly lower in tolvaptan <
time? arm, despite similar use of —
antihypertensives ST BT
Conclusion doi: 10.1681/ASN. 2020101512

Long-term treatment with tolvaptan gradually lowered BFP compared

with placebo, which probably can be attributed to a beneficial effect
on disease progression, a natriuretic effect, or both.




TEMPO3:4 (3 YIL), TEMPO 4:4 (3+2 YIL, REPRISE (1 YIL)

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

CJASN

Chinical Journal of American Society of Nephrology

| TOLVAPTAN : ( CONTROL
i i ' f i \/\' From Baseline From Month 1 '
JULUL ‘ ' -22+218 -1.97 +2.44 |-3.50 = 2.09
' i " eGFR slope mL/min/1.73 m? per year  mL/min/1.73 m2 per year mL/min/1.73 m? per year
(9 Tolvaptan = (0 <0.001)
n =97 ADPKD patients i N
e 33% reduction  (95% C1 0.38, 0.98) (95% Cl 0.31, 0.85)
(AV9m99*456‘Y9a?S) L InjeGEH ESE AT
( Tolvaptan related events
i L4 ) :
‘ 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/CJN.01520218

This study includes all patients who participated at the Mayo Clinic in
clinical trials of tolvaptan for ADPKD: 156-04-250 (TEMPO
2:4,NCT00413777),156-04-251 (TEMPO 3:4, NCT00428948), 156-06-
260,156-08-271 (TEMPO 4:4, NCT01214421), 156-09-285
(NCT01210560), 156-09-290 (NOCTURNE, NCT01451827), 156-13-

Pooled Data Analysis of the Long-term

Treatment Effects of Tolvaptan in ADPKD

Methods and cohort
Pooled

3
Ilqu longitudinal
BN analysis

Subjects with
ADPKD

‘0 @ Tolvaptan vs
) SOC

Intervention

Long-term effects
of Tolvaptan on:

()

Kidney function

Findings

1.01

ml/min/1.73 m?2

per year
P <0.001

)

Kidney volume

Reduction in the adjusted
annual rate of eGFR decline

66606
i-x- 0 -1-1 Follow-up 5.5
| 00000 |

% years

ADPKD
standar

VSN
\‘Q R

Tolvaptan

Estimated total kidney volume
(% of baseline) over time

, autosomal dominant polycystic kidney disease; SOC,
d of care; eGFR, estimated glomerular filtration rate

Zhou X et al, 2022

KIREPORTS

Visual abstract by:
Denisse Arellano, MD

’ @deniise_am

Kidney International Reports

REPRISE
(n=1496 TOL")

TEMPO 4:4

Conclusion Comparison of a pooled tolvaptan cohort to a pooled control
cohort with ADPKD supports longer-term treatment effects of tolvaptan.

156-13-211
(NCT02251275)
(n= 1803 TOL)

TEMPO 2:4
(n=46TOL) \

TEMPO 3:4 "
(n =961 TOL + 484 PBO)

(n = 1083 TOL)

156-06-260
(n=20TOL)

156-09-284
(NCT01336972)
(n=28TOL)

NOCTURNE

(n=133TOL + 44 PBO?)

OVERTURE
(n = 3409 SOC)

I TOL clinical trials
B Observational studies

M Ciinical trial not involving TOL

- Subjects entered a subsequent
HALT-PKD (Stu study to receive TOL

(n = 1044 ranc
v

210 (REPRISE, NCT02160145), 156-13-211 (NCT02251275).
- Subjects entered a subsequent

Retrospective Analysis of 10 years

Clin J Am Soc Nephrol. 2018 Aug 7; 13(8): 1153—-1161. | — =



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6086720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6086720/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6086720/
https://clinicaltrials.gov/ct2/show/NCT00413777
https://clinicaltrials.gov/ct2/show/NCT00428948
https://clinicaltrials.gov/ct2/show/NCT01214421
https://clinicaltrials.gov/ct2/show/NCT01210560
https://clinicaltrials.gov/ct2/show/NCT01451827
https://clinicaltrials.gov/ct2/show/NCT02160145
https://clinicaltrials.gov/ct2/show/NCT02251275

PATIENTS WHO ARE UNDER
TOLVAPTAN BUT STOPPED FOR
ANY REASON

e Posthoc analysis of pooled data TEMPO 2:4, 3:4,
4:4 OVERTURE

e 2 COHORTS
e 1:>2 eGFR results and TKV measurement
e 2:>1 eGFR results and TKV measurement

Lioudis ctal BUC Nephrology  (2023) 24:182

BMC Nephrology
hitps/dor.0ra/10.1186/51 2862023032476

Effects of tolvaptan discontinuation 2

in patients with autosomal dominant polycystic
kidney disease: a post hoc pooled analysis

Michael Lioudis', Xiaolel Zhou?, Eric Davenport®, Sasikiran Nunna®', Holly B. Krasa“, Dorothea Oberdhan® and
AnclllaW. Fernandes’

a
90 ~
& On-treatment slope
80 -3.18 mU/min/1.73 m?
1 (95% Cl -4.54 to -1.82)
Off-treatment slope
70 A -4.33 mL/min/1.73 m?
(95% CI -5.37 to -3.29)
E 60 - Difference
? 1.15 mU/min/1.73 m?
(95% Cl -0.45 to 2.75;
50 - P=0.16)
40 -
30 - -
o] 2 6
Time (year)
a
8.5 -
Off-treatment annual
increase
8 1  On-treatment annual 11.69%
noreans (95% CI 7.82 to 15.69)

b —

Estimated logTKV

5.18%
(95% C11.46 to 9‘04/
75

eGFR

Estimated logTKV

8

On-treatment slope
-1.89 mL/min/1.73 m?
(95% Cl -2.37 to -1.41)

8

Difference
3.05 mU/min/1.73 m?

Off-treatment slope

70 _\\4.m mL/min/1.73 m?

(95% CI -5.61 to -4.28)

© Baseline
~— On treatment
—— Off treatment

%07 (95% C1 2.27 10 3.84;
P<0.001)
50
40
o 2 4 6 8
Time (year)
8.5
© Baseline
Off-treatment annual
On treatment
8 On-treatment annual 8.16% e Off treatment

increase
5.15%

(95% C1 6.72 to 9.62)

(95% Cl 4.42 to 5.90)

75 _/
d

P=0.06 for difference P=0.001 for
difference
7 A 7 4
6.5 T T 6.5 J
0 2 6 0 > - 4 6 8
Time (year) Time (year)
Cohort 1 Cohort 2
>=2o0ontr .= 2 post = 1 on treatment, > 1 post-
assessments "
Characteristic Statistic or Category eGFR Analysis TKV Analysis eGFR Analysis TKV Analysis
(n=20) n=11) (n=82) (n=88)
Age, years Mean (SD) 399 (8.5) <“09@B 403 (749) 407 (7.2
Median <12 =213 411 415
Min, Max 236,502 236.502 23.6.521 236.519
Sex Male 6 (30%) 3 (2796) 40 (4996) 43 (49%6)
Female 14 (709¢6) 8 (73%) 42 (519%) 45 (519%)
Race White 19 (959%) (1009%6) 76 (9396) 80 (919%6)
Black 1 (596) o 3 (49%¢) 4 (59%8)
Hispanic o o 3 (49¢) 4 (5%)
Other o o
Height m Mean (SD) 1.72(0.11) 1.73 (0.11)
Weight, kg Mean (SD) 77.7 (183) 783 (16.9)
Body mass index, kg/m~ Mean (SD) 258(35) 25933 26.0 (43)
Age at ADPKD diagnosis, years Mean (SD) 27.7 (9.6) 255 (@2 273 (9.3)
Chronic kidney disease stage, mL/ =90 (stage G1) 10 (50%€) 5 (50%¢6) 29 (3596)
min/1.73 m 60 to <90 (stage G2) S (259%6)
30 1o < 60 (stage G3) 5 (259%)
< 30 (stage G4) o
Baseiine eGFR, mL/min/1.73 m” Mean (SD) 84 (26)
Min, Max 24, 122
Systolic blood pressure, mmiHg Mean (SD) 1270013.1)
Diastolic blood pressure, mmiHg Mean (SD) 80.3 (9.6)

TKV, mL

ADPKD risk classification

Mean (SD)
Min, Max
Class 1A
Class 18
Class 1C
Class 1D
Class 1E

2109 (1467)
836, 6958
o

2(109¢)

5 (25%)
B.(40%)

S RPBha

3 (279¢6)

1897 (1074)
416, 6958

31.(359%)
16 (18%6)

erag



HOW ABOUT PATIENTS >55 YEARS OLD

Kldney Post hoc observational analysis of the
REPRISE trial (OVERTURE study)

What is the impact of tolvaptan on kidney function in older
individuals with autosomal dominant polycystic kidney disease? NIe dlClﬂC

Methods and Cohort Outcomes In the pooled studies,

o Matched participants age o 230 tolvaptan-treated & 907 standar of
i 55+ from 8 clinical trials f W An care

eGFR decline [ (YIVETSEY)! Difference Significance
Tolvaptan ‘ soC (-ml/min/1,73 m?) d EaC 5 aged>55 years (56-65 years)

Tolvaptan - SOC

a 95 patients matched, all in CKD G3 or G4.

. n The eGFR annual decline rate was

@ REEIEy Rt significantly reduced by

m Meanage | | Meanage n P=0.009 1.66mL/min/1.73m2 (95% Cl, 0.43-
60 years 60 years

CKD G3 - G4 ﬁ:::; . nn compared with SOC (-2.33

versus-3.99mL/min/1.73m?) over 3

2.90; P=0.009) in the tolvaptan group
Reference: Chebib FT, Zhou X, Garbinsky D, et al. Tolvaptan and kidney ye ars.

Conclusion: In individuals aged 56-65 years with CKD G3 or G4 with mean GFR : £y Uitk ; . ek
; : : ; 3 S function decline in older individuals with autosomal dominant polycystic kidney
decline of 2 3 ml/min per year, tolvaptan was associated with efficacy similar to that disease: a pooled analysis of randomized clinical trials and observational studies.

observed in previous clinical trials involving younger patients with ADPKD. Kidney Medicine, 2023.
Visual Abstract by Cristina Popa, MD Y @NephroSeeker

Kidney Med. 5(6):100639. Published online April 14, 2023.
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Modelling the long-term benefits of
tolvaptan therapy on renal function decline
in autosomal dominant polycystic kidney
disease: an exploratory analysis using the
ADPKD outcomes model

Haviey Beonets' PR Mciean '~ Xarma Harmstiton' ano Kart O Feay ™

Abstract

Background: The short-term efficacy of tolvaptan in patients with autocsomal dominant polycystic kidney disease
{ADPKD) has bheen demonstrated across several phase 3 trials, while the ADPKD Outcomes Model (ADPKD-OM)
represents a validated approach o predict natural disease progression over a lifetime hosizon This study describes
the implementation of a tolvaptan reatment effect within the ADPKD-OM and explores the potential long-term
benefits of welvaptan therapy in ADPKD.

Methods: The effect of tolvaptan on ADPKD progression was modelied by applying a constant treatment effect 1o
the rate of renal function decline, consistent with that cbserved in the Tolvaptan Efficacy and Safety in Management
of Autcsomal Dominant Polycystic Kid ney Disease and its Outcomes izl (TEMPO 3:4; Clinicall rials.gov identifier
NCTOOM25948) Predictions generated by the ADPKID-OM were compared against aggregated datas from a subsequent
extension trial (TEMPO 44; ClirscalTrialsgov identifier NCTD1214421) and the Repilicating Evidence of Preserved Renal
Function an Investigation of Tolvaptan Safety Efficacy in ADPKD wrial (REPRISE; ClinicalTrials.gov identifier NCTOZ21680145).
Follovang validation an application of the ADPKD-OM sought to estumate the benefit of 1olvaptan therapy on time to
end-stage renal disease (ESRD), in a range of ADPKD populations.

Results: Mode!l validation against TEMPO 44 and REPRISE demonstrated the accuracy and generalisability of the
tobvaptan treatment effect applied within the ADPKD-OMN. In simulated patients matched to the overzall TEMPO 3:4 tnal
population at baseline, tohvaptan therspy was predicied to delay the mean age of ESRD onset by five years, compared
to natural disease progression {57 years versus 52 years, respectively). in subgroup and sensitivity analyses, the
estimated delay 1o ESRD was greatest among patients with CKD stage 1 at baseline (6.6 years), compared 1o CKD 2 and
3 subgroups (4.7 and 2.7 years, respectively); and ADPKD patients in Mayo subdasses 1C-T1E

Conclusions: This study demonstrated the potential for 1olvaptan therapy 1o delay time 10 ESRD, particularly among
patients with early-stage CKD and evidence of rapidly progressing disease. Data arising from this study highlight the
value 10 be gained by early intervention and long-termmm treatment with tolvaptan, which may alleviate the economic
and socetal costs of providing care 1o patients who progress to ESRDL

Keywords: Autosomal dominant polycystic kidney disease, Disease modelling, Tolvaptan, End-stage renal disease,
Renal function declins

- s

Mader G et al. BMIC Nephrol. 2022 Oct 18,23(1):334.



No other pharmacologic agents have been proven to prevent or slow disease progression. However,
the benefits have to be balanced against the side effects of polyuria, dehydration, and thirst, and the
potential risk of serious drug-induced liver injury

Patient selection for treatment should be based on criteria that indicate they have rapidly progressive kidney
disease (MIC subclass 1C-1E, or an historical decline in eGFR), an absence of contraindications, and are
tolerant of and adherent to monitoring.

Benefits

_— Harms
+ Reduces eGFR decline / \ I 7\ + Aquaretic side effects (polyuria, polydipsia, thirst)
(~1.3 ml/min per 1.73 m*/year) /A Il /o + Risk of drug-induced hepatoxicity
+ Reduces increase in total kidney volume > || /’ _“““‘\\ + Requirement for lifelong blood tests to monitor liver
(greatest in first year of treatment) | Benefits ) | I Qarms/ function tests (monthly for first 18 months and then

+ Reduces acute pain events tt'j j‘:’j i ‘ s 3 monthly)
(stone and urinary tract infection) + Drug interactions
‘ i « Cost

Uncertainties

1. Can tolvaptan delay onset of kidney failure?

2. What is the long-term tolerability of tolvaptan?

3. What are the long-term effects of increase in
endogenous AVP levels?

Figure 27| Schematic diagram summarizing the harms, benefits, and uncertainties regarding long-term treatment with tolvaptan in
people with rapidly progressing autosomal dominant polycystic kidney disease. AVP, arginine vasopressin; eGFR, estimated glomerular
filtration rate. Adapted with permission from Chebib et al*"*

KDIGO STATEMENTKIdney International (2025) 107, (Suppl 2S), S1-S239



CLINICAL PRACTICE

CONCERN CONCERN
ELEVATED LIVER ENZYMES AQUARETIC SIDE EFFECTS

* When start check monthly for first 18 months,
every 3 months after 18 months

Serum AST, ALT, bilirubin Serum AST, ALT, bilirubin Multiple signs and symp?orns highly ¢ Water I nta ke Shou | d be adV|sed to aCh Ive 3000 m I/day
nesesEs e or>2 S;ras;aeslﬁ\det(:::nffliLZNx ULN) (fatigue, na::ega?igrl:\,;i?\fgl,“;i:}?ejzg right upper ( e G F R >3 O m |/m I n/l . 7 3 m 2 ) .

quadrant pain or tendemess, fever, rash, jaundice,
pruritus, abdominal distention/ascites)

e Patients should be educated for polyuria is prominent

Holdtohaptan especially first 3 weeks
earildliticncl oy * Patients <30 ml/min/1.73 m?should drink to thirst.
TN e TSPz el * There is insufficient evidence for thiazide diuretics for
reducing aquaresis
Permanently discontinue tolvaptan Reinitiate tolvaptan
unless other explanation for liver with frequent
injury and injury resolved monitoring

All patients with evidence of possible drug-induced liver injury should be
followed until all abnormalities return to normal or to the baseline state

Aati

Figure 30| Algorithm summarizing rec

for evaluation and g t of potential tolvaptan-induced liver injury. ALT,
alanine aminotransferase; AST, aspartate aminotransferase; LFT, liver function test; ULN, upper limit of normal. Reproduced from Chebib et a

I'QUZ

An analysis of the U.S. postmarketing REMS database found that serious or
potentially fatal liver events occurred in 0.06% of treated participants,
with no deaths or liver trans plants recorded

KDIGO STATEMENTKidney International (2025) 107, (Suppl 2S), S1-5239



CLINICAL PRACTICE

4.1.1 Indications for tolvaptan in ADPKD Remem ber the S|Ck daysl

Recommendation 4.1.1.1: We recommend initiating tolvaptan treatment in adults with ADPKD with an Sk|p the doses |n the
estimated glomerular filtration rate (eGFR) =25 ml/min per 1.73 m? who are at

risk for rapidly progressive disease (Figure 25) (1B). SltuatlonS Of Volume depletlon

Initiation of tolvaptan should be offered to adults with ADPKD and: O r A K I
eGFR =25 ml/min per 1.73 m*

AND

Risk of rapid disease progression* as indicated by either:
Mayo class 1C" to 1E
OR

Historical rate of eGFR decline® (=3 ml/min per 1.73 m” per year)

Practice Point 4.1.3.2: Tolvaptan should be initiated with a daily dose of 45 mg upon waking and 15 mg 8 hours later
(Figure 28).

Initiation Titration Target
dose dose dose
45 mg AM 60 mg AM e R a pgrc;r;zzfneguukTéI;ey
Downtitration 15 mg AM Specia 30 mg AM Specia and|15mg PM .+ IR S0 HY replacement therapy
and 15 mg PM o and 15 mg PM >t.

situations tions Consider downtitration of or holding tolvaptan with:
« Concurrent CYP3A inhibitor*
- Intolerance or side effect

- Increase in liver enzymes

Figure 28 | Commencement of and titration approach to tolvaptan use in autosomal dominant polycystic kidney disease. Examples of
strong cytochrome P450, family 3, subfamily A (CYP3A) inhibitors (reduce clearance by >80%) are as follows: antifungals (itraconazole,
ketoconazole); antibiotics (clarithromycin); and protease inhibitors (saquinavir, atazanavir, darunavir, indinavir, lopinavir, nelfinavir, ritonavir,
tipranavir). Examples of moderate CYP3A inhibitors (reduce clearance by 50%-80%) are as follows: antiarrhythmics (amiodarone); antifungals

(fluconazole); antibiotics (erythromycin); calcium-channel blockers (diltiazem, verapamil); protease inhibitors (amprenavir, fosamprenavir); and H : :
complementary and/or dietary agents: grapefruit juice (240 ml coadministration). A pOSt hOC analySIS retrospectlvely Comparlng
the rate of eGFR decline in the REPRISE trial
Practice Point 4.1.3.3: Uptitrating to a target daily dose of 90 mg upon waking and 30 mg 8 hours later should generally P _ . ]
be the goal of therapy in all people with ADPKD unless this becomes intolerable or is contra- and in its open label extension trial in people

indicated by drug interactions (Figure 28). Wlth eGFR 15-29 ml/ min per 1.73 m2

Practice Point 4.1.3.4: Tolvaptan use should be discontinued prior to pregnancy, during lactation, and prior to the suggested that tolva ptan use has a beneficial
commencement of KRT.

Practice Point 4.1.3.5: In people who have already commenced tolvaptan, treatment can be continued when they reach an effect in this popu lation
age >55 years or if their eGFR falls below 25 ml/min per 1.73 m?

KDIGO STATEMENTKIidney International (2025) 107, (Suppl 2S), S1-5239



Novel treatments for ADPKD?
What is in the pipeline?

Classical gene therapy
Various biotech companies

Germline PKD1/ +

PKD2 mutation Second hit insult

IS bP C”.';Cf? Aberrant PC1/PC2 Mislocalisation Reduction in Corrfc.to; OI‘;.P o
eXpression by mir- expression of PC1/PC2 PC1/PC2 activity ~_ Prot€in folding
Abbvie (phase 3) Vertex (phase 2)

Dysregulated ciliary signalling

and tubular cyst formation

Slide adapted from Ron Gansevoort, with permisson

Fluid secretion ‘ ‘Cell proliferation‘ ‘ Inflammation ‘ ‘

— Vasopressin antagonist [ mAb against PAPP-A
Otsuka (marketed) | | Calico, GSK, AZ (phase 1/2)

Fibrosis

Cyst growth, loss of nephrons, intraglomerular
hypertension, further nephron loss

SGLT2 inhibitors
Lowering intraglomerular pressure
Investigator initiated trials (phase 3)
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