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OBJECTIVES

1. Understanding the different methods of diagnosing ADPKD, including imaging and
genetic testing, and their clinical utility.

2. Understanding various methods of prognostication of ADPKD, such as the Mayo
classification, and their clinical applications.

3. Learning how to evaluate the risk of progression in ADPKD and identify patients at
high risk of progression.

4. Understanding the current clinical management of ADPKD, including the
management of extrarenal manifestations and the slowing of disease progression.
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ADPKD, a multidimensional lifelong systemic disease

Most common inherited kidney disease
« 1:1000

4th cause of kidney failure .. e

* 50% by age 60
Systemic disease

 Kidney cysts

* Liver cysts

* Intracranial aneurysms
High phenotypic variability
Genetically heterogenous: = » » « % « © »

« PKD1 (78%)

« PKD2 (15%)

* Minor genes (7%): IFT140, DNAJB11,

GANAB, ALG5, ALGS8, ALGY, ...

0.8

0.6

Renal Survival

04

0.2

Chebﬁ-’. et al. JAMA (2025) Lavu. et al. JCl insight (2Q20)
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Definite vs Likely vs Possible

Positive family history _

Ultrasound-based PPV CT/MRI based PPV

% %
Age 15-29 = 3 cysts (total) 97.3 > 10 cysts (total) 100
Age 30-39 = 3 cysts (total) 94.7 > 10 cysts (total) 100

Age 40-59 = 2 cysts in each kidney 100 ' Not determined
Age >60 =4 cysts in each kidney 100 Not determined

Negative family history _

Any age  =10cystsineach kidney = NA  Not determined
(bilateral kidney |
enlargement)

Torres V. KDIGO guidelines. Kidney international 2025



55yo M, 21yo F,

PKD1 T, GFR 16, PKD1 NT, GFR 38 PKD1-T GFR 129, No FHx, GFR 37,
HtTKV 2400, MIC1E HtTKV 1866, MIC1D Kidney length 15.9 cm HtTKV 1116, MIC1D
MRI w/o IV contrast CT w/o IV contrast Kidney ultrasound MRI w/o IV contrast

Chebib F. (Mayo Clinic Florida)



Possible ADPKD

( Negative FHx b

No/mild kidney
Possible # (____enlargement )

Number of cysts
above 97.5t
kpercentile for age/sex

43 yo M,
Possible ADPKD

No FHx, GFR 85,
HtTKV 288

J

Number of cysts (cortical/medullary) by age group
for 1948 potential kidney donors with CT w/ contrast

1.00

K]
2 |I Age group Number of cysts in both kidneys*
1 Men Women
- 0.75 - |
gE 18-29 yr >2 >2
T 0
(=
E £ 050 30-39 yr >3 >3
g 2 . 40-49 yr >4 >3
= @
© 025 50-59 yr >6 >4
60-69 yr >11 >5
0.0 =1
S = 3 3 g n
Age Group. y " * 97.5t% percentile of cysts >5mm on enhanced CT abdomen

i 8
Rule etaf. Am J Kidney Dis. 2012 May;59(5):611-8.



ADPKD-PKD1 [ADPKD-IFT140J = —

1204 A . == IFT140
- o = PKD2

Truncating Nontruncatingl Nontruncating 2

59 female |%«
C | eGFR 60
k 3 204
L Ny Senum etal 2022 AIHG ~ * ™ o
)|
67 female 57 female 67 female
eGFR 31 eGFR 42 eGFR 42
68 female
- Genotype
ADPKD 10— eGFR 54 _
PKDZ2 0s
I C L iNRee N
; 0.6 Porath B et al, AJHG 2016 S T T
§ 0:4 —— PKDAT ADPKD-
= PKD1-NT1 120 -
5 :gﬁg;-NTz DNAJBll el .! . P =0.490
P <0.0001 T * .“. ¥.o% i@
00 62 female | &g 1 N
20 30 40 50 60 70 80 90 o “ ® @
65 female Age (y) eGFR 67 Eg = \-' ‘e
eGFR 25 5?:{ 2 :,l\:A:rlr?ale :.o'.. .
= 20 1 e
1 L. . 'd-\*:\:“\-‘--
= Llavu et al. (2020) JCl insight Huynh et.al. KI 2020 R S N T

Age (years)



GFR and cystic burden

Congruent Non congruent

42 yo F, 76 yo M, 53yoF,
definite ADPKD Atypical ADPKD Atypical ADPKD
PKD1T, ) ALGS, ) DNAJB11, )

HtTKV 2400, MIC1E HtTKV 456, MIC2B HtTKV 295, MIC1A

69 yo M, Lithium-
induced nephropathy




Atypical ADPKD 45 yo F, ADPLD 27 yo M, ARPKD 32 yo F, ADTKD
, GFR 106 , GFR 32 , GFR 90

MRI wo contrast MRI without IV contrast MRI wo contrast

, GFR 18,
HtTKV 455.8, MIC2B
MRI wo contrast

Chebib F.
(Mayo Clinic Florida)
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Not all cystic diseases= ADPKD

50M, GFR 23 ml/min B8 20F, GFR 45 ml/min
Bilateral renal cysts No FHx, cleftspalate

%)

41 y.o male 48 y.o female,
htTKV 274 ml/m . htTKV 179 ml/m
eGFR 48 ml/min eGFR 66 ml/min

OFD1 mutation ADTKD-MUC1 ADTKD-UMOD
(X-linked)

Tuberous sclerosis

Cortical tubers



Disease designation

Proportion of ADPKD
cases

Kidney
manifestations

Renal outcome

Liver manifestations

Intracranial
aneurysm risk

ADPKD is a heterogenous disease

ADPKD-/IFT140

1-2%

Few, large
bilateral cysts,
Enlarged kidneys

Preserved GFR
until old age

Rare

Unclear

Torres V. KDIGO guidelines. Kidney international 2025

ADPKD-GANAB

>0.5%

Mild cystic
burden

limited CKD, no
ESKD

Mild to severe

unclear

ADPKD-
DNAJB11

>0.5%

Bilateral small
cysts,
Mild

enlargement

Limited early
CKD
ESKD in 70s

Mild

Possible

ADPKD-
ALG5

<0.5%

Mild-moderate
cystic burden,
mild
enlargement

CKD,
ESKD in older
patients

Few, rarely

Unclear

ADPKD- ADPKD-
ALG8 ALGY
~1% >0.5%
Mild cystic Mild to
disease moderate
Preserved GFR Significant
into old age CKD in older
individuals
Mild-severe Common
PLD
Unclear Unclear

monoallelic
PKHD1

~1%

Generally,
very mild
cystic
disease

Preserved
function
into old age

Common

Unclear



Advances in the understanding of genetics of PKD

Genetic spectrum in cystic diseases

Childhood ADPKD nomenclature

DNAJB11
ALG5

ADPKD phenotype
+ family history

PKD1  TSC2-PKD1
PKD2

MUC1
UMOD HNF1B*

MSK1
CEP290

Genetic testing: Genetic testing: Genetic testing:

Interstitial fibrosis: Kidnev cysts: TMEM216 not performed, pathogenic variant pathogenic variant
ADTKD /(5 K BBS Ciliopathies inconclusive or to PKD1, PKD2 or to unconfirmed
- ADPKD IFT-A negative confirmed minor gene minor gene
IFT140**
NEK8***
TMEM67 ADPKD-GENE name
Biallelic PKHD1

Liver cysts: TMEM260

ADPLD

DZIP1L

. s . In case of future confirmation
ongenital hepatic fibrosis: as a PKD gene

ARPKD

PRKCSH SEC61B
SEC63  LRPS

Practice point. For people who are genetically tested,
ADPKD will be employed as the name of the disease

resulting from a pathogenic variant to the major
ADPKD genes, PKD1 or PKD2, and the minor genes
when pathogenicity is well supported.

5
Hann&€. ... Chebib F. (2023) Seminars in Nephrology Torres V et al. ADPKD KDIGO guidelines. Kidney international 2025



(Patient with numerous bilateral kidney cysts on ultrasonography (US), computed tomography (CT), or magnetic resonance imaging (MRI) W

Family history of renal cysts and/or cystic kidney disease (CKD) No family history of renal cysts and/or CKD
Kidney length 213 cm Kidney length <13 cm Kidney length 213 cm Kidney length <13 cm
Age,y  No.of cystson US : <5cystsaccount =220 cysts : <20 cysts :<20cysts | >16cm : >16cm ©13-16 cm GFR >§0 ; A_lternative
15-39 23 total § E')dr HILE ltotal -Cysts<1cm : - Low cystic burden | -PLD >10 cysts : >10 cysts i G GUEiones
40-59 22 per k!dney i idney volume LowGFR | WithlowGFR . .GFR>60 | perkidney : per kidney - Congenital PLD :
260 24 per kidney § C¥5t5 >3 cm  + Genitourinary ~: mL/min/ - Female | Efﬁg;g ';‘3'7"5?;’“5 i
or allluzy el e - Oral, facial, percentile of | Acquired cystic
>10 cysts total on CT or MRI M|td or s_evlgre .+ Gout i - ordigital ugarjfl%ct%ga i kidney disease
Cystic burden congruent Eicgé(acg:t(llgl_g)er Low magnesium g malformation i pop ! Litili_unglfinduced
with progressive GFR decline : - Early diabetes ; cysticdisease
. s s s s s  Tuberous
Autolsomatl_d?(pc}mant ; i | Likely : OFD1 § Possible : sclerosis
e - Atypical ADPKD ADTKD . ADPLD | ADPKD : syndrome : ARPKD  ADPKD : von Hippel-
isease ( ) ; (5%-10%) : (<5%) P (<2%) (15%-20%) : (<1%) L (1%) (5%-10%) : Lindau disease
(65%-70%) l
Genetic testing positive for a pathogenic variant in one of the PKD genes ] <
50 yo Male
34 yo Female Neg. Fam. Hx

Father and grandmother with ADPKD
eGFR 36 ml/min

N /

eGFR 23 ml/min
Facial angiofibroma,
cortical tubers

J

111
ChebfBF. et al. JAMA (2025)




When would you need genetic testing?

Bilateral renal

cysts
a N
o Early or very early ——
Genetic : PKD in one of the onset of ADPKD | enetic
analysis parents E> ::> analysis

4 4 )

~

If diagnosis exclusion is needed: 4 Atypical imaging presentation
Young kidney donors Extra-renal manifestations suggestive of other cystic diseases

)

\

Cystic burden not congruent with renal function

Genetic D

analysis

Genetic

analysis 16




High phenotypic and interfamilial variability

PKD1 Truncating PKD1 Non-truncating

Mean A years = 13.9%9.1 14.6 £10.1 11
.

Age of ESKD
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Pedigree

Figure 4A- Age of ESKD is plotted for each pedigree based on their familial PKD mutation. The
difference in ESKD age onset between the youngest and oldest family member was calculated. The
mean and SD of the age differences is noted.

100
e —&- PKD2 families a p g
. H N ® * “: *x‘ x
i Class: 1E, PKD1 Truncating £ o ' et *
Py T Male, Age 36 Sl
htTKV 243, eGFR 113 htTKV1723geGFR 59 g 40+ ‘ET IL i wi
’ 0 20 60 %

P = = = o
I

ESRD = 55: PKD1 mutation (PPV 100%, sensitivity 72%) i
1

:_ESRD 2 70: PKD2 mutation (PPV 100%, sensitivity 74%) |

Chebib H:lé Torres (2018) Clinical ] Am Soc Nephrol Shukoor S, ... Chebib F. (2020) Kl reports Barua et al. (2009) J AM Soc Neﬁ%rol



Factors contributing to rapid progression P ———

Loss or reduction  pojycystin-1 : | Primary

of polycystin cilium
function in ADPKD  Polycystin-2

’
e— ’

’

s B | CYST LUMEN
Polycystic kidney and nephron anatomy a2t

cl (6 2
Chloride
channels o  CU .

‘ Ca2*

Reduced /
intracelluar Chloride channel
calcium upregulation

Proximal

tubule y

Increased cyclic AMP

(cAMP) signaling i
4 Activation of protein kinase A (PKA) |
Increases proliferation of cyst cells
Increases cyst fluid secretion
Interstitial inflammation and fibrosis e
Destruction of noncystic kidney parenchyma  Activation of MAPK
other signaling patt

Distal tubule

> Collecting
tubule " g
Activation of inflammato
(eg, NFkB, STAT. :

Inhibi

- Increased
vasopressin

B ‘4 "

‘

Vasopressin 2 ({8 ; : . T TG
INTERSTITIU- receptor 40 (R ‘ fl and fibrosis

ChebibF. et al. JAMA (2025)

Associated with less savere disease
Intermediate effect
Factor Effect proposad but not proven

PKD1T PKD N7

PKD2/ Males
DNAJBTT Females
Minor genes

TGermline

variants in TEMI, TCalorie
maodifier genes intake, T5alt intake,
TSomatic variants in Diet type, Smoking,
PKD and other genes Exercise, Caffeine

uml)labetes, - Hemarrhagic cysts,
er causes
hypertension, AKI, Cyst rupture
nephrolithiasis LGFR,
TTKY,
TER TUTI,
. THematuria,
TIHIUT!F TProteinurial
albuminuria
+Urinary
concentration

Torres V. et al. KDIGO guidelines. Kidney international 2025



Clinical natural Hlstory of ADPKD: Prognostic biomarker in early ADPKD
100;

5000+

VY
eGFR 1
) ]
é 80! 4000-
;g = 3000-
o 60 5]
— g 2000-
5 40 2
c i
Q 1000
m 20' i
0- | 1 | | | | | 1 |
10 15 20 25 30 35 40 45 50

Age (yr)

N=214; 4 centers; 3 years
Higher TKV growth rate
— faster GFR decline

19

Planimetryl L ' B s P Grantham JJ et al. (2006) N Engl J Med



CRISP II: Kidney Volume and Functional Outcomes in
ADPKD

1

5

-5

Average dandardized change from baseline
0

-1

[

)

\

—8— hTKV¥ —8&— GFR

8 years
) [T

OR 1.48

Chapman et al. (2012) CJASN

Sensitivity

600 ml/m CKD 3

0.25 0.50 0.75 1.00

0.00

AUROC = 0.84
95% CI = (0.79, 0.90)
Sensitivity = 74%
Specificity = 75%

Cut Point = 600 (cc/m)

-

T T T T
0.25 0.50 0.75 1.00

1 - Specificity

htTKV was a better predictor (p<0.05) than:
baseline age
serum creatinine, BUN
urinary albumin
monocyte chemotactic protein-1 excretion



B

2.
;5%
%9

1E ~

>6% per year’

Rapidly
progressive
disease

11V |razabal et al. (2015) J Am Soc Nephrol

Risk stratification:
Not all ADPKD are created equally

Ht-TKV, ml/m

GFR, ml/min/BSA

5000

4000

3000

1E

1D

1C

/A
__--—__._-'.

I I
10 20 30 40
Age, years

100 —_— _‘NA
. \

1B
50—

1E

50 60

1D 1C

0 |

Yu et al. (2019) Kidney Int

I I
10 20 30 40
Age, years

50 60

Shukoor et al. (2021) Kidney In€Rep

1E

1D

1C

1B

43.4
+7

53.5
+ 8.6

58.4
+7.9



IS ADPKD Classification if Kidney Volume previously calculated by Stereology

Calenlated Result
Required Data Entry e Sl
Kidney Volume (mL) 2018.1 |
. _ : Height Adjusted TKV (mL/m) [1150.8
Patient Height (m) 1.74 |
L T 9 | ADPKD Classification [E
Chear Al

Class 1E

Class 1B

Estimate future GFR il DU RS

31 yol GFR 85 ml/min ComoEmowow e @ mwE

o
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4 Prediction of Future eGFR based on Classification
Required Data Entry Calculated Results
Serum Creatinine (mg/dL ) 0.8
Age (years) |3| Current eGFR (mL/min/1.73m2) 85.2
Race (AA/O)} L]
Gender (M/F) If Future eGFR (mL/min/1.73m2) [a ]
ADPED Classification |1 E
Future time (years) [14 |

= —————— ESKD in 14 years
Chebib et al. (2018) Clin J Am Soc Nephrol At a ge 45

i!_i_tu://www.mayo.edu/research/documents/pkd-center-adpkd-classification/doc-20094754




Typical
ADPKD

Female, 48 y.o. Female, 45 y.o. Female, 47 y.o.
MIC-1A MIC-1b MIC-1C MIC-1D
3-9 Cysts:
<30% of TKV
Atypical
ADPKD
Male, 32 y.o. Male, 56 y.o. Female, 19 y.o. Female, 45 y.o. Male. 69 v.0
MIC-2A MIC-2A MIC-2A MIC-2A el
(Segmental) (Asymmetric) (Unilateral) (Lopsided)
=
1L 23

Chebib F. Brenner and Rector



Associated with more severe disease

Imtermediate effect

Effect proposed but not proven Method
ic
woge” i
(02 eening Dey e
=St %
<@
PKDI'F
&\9 laGFR/age
o DNAJE +eGFRAfyear -+
&L . Minorgenes e
s & 3
& D  Rarevariantsin g %
Lg: disease modifiers K htTr\/‘.;:‘age %
S Common variants in MET\:K;:”'V.W,;'.
disease modifiers D=3
Polygenic risk scores More rapld
= progression
o | Age at diagnosis
= > :
< High BP/lage g
2 UTI/lage |RBF =
2.-'\' Hematuria/lage v
5 TuMCP1 S
'e‘ , TUrea U/P )
2 = TuKIM1/Cr &
Z z TuB2MG >
Z 9 8 >
%‘ e TCopeptin *
® LUrinary
osmolality
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SCo,e B0

Torres Vet al. KDIGO guidelines. Kidney international 2025

Methods to assess risk of disease progression

PROPKD score

KV (mL/m)

00
15 20 25 30 35 40 45 50 55 60 65 70 75 80
Patient age (years)

Cornec-Le Gall E, et al JASN 2015

Point
Male 1 2 o .
HTN < 35 years 2 Sos1 \
, z \ O\

Urological event 2 2061 N\
< 35 years £ -

-go.a« L N
PKD2 mutation 0 s "
PKD1 non-truncating 2 1 R : . ™
mutation 00 —
PKD1 truncating 4 TR Y e 2"

.

0.8

06

Renal survival

0.4+

- P<00001

024 — 1B

Age(y)

Irazabal et al. (2015) J Am Soc Naphrol



Associated with more severe disease

Methods to assess risk of disease progression

Imtermediate effect
PROPKD score
Effect proposed but not proven Method O
" Point
Oy Kidne Male 1 S B
Woe dee“‘“g Y ﬂlnc 2 : P<0.001
(,Q«(\\b“\s tl'o,’ HTN < 35 years 2 Sos
W - O\
<~ Urological event 2 206 N\
< z ¥\
PKDIT P 35 years 1. AN
$° KD LeGFR/age PKD2 mutation 0 H \,
DNAJB) GFRAAY A '—2‘0_24 hLow n‘sekm
&c o PR g "% PKD1 non-truncating 2 5| e
s & 2 mutation 00 =
i~ S Rare variants in e PKD1 4 2 0 % @ & P
= T HETKV /308 s truncatin Ai G
& g disease modifiers I htTKV/age " 9 o
- SRR htTKVA/year ©
L, Common variants in R e
disease modifiers ST
Polygenic risk scores More rapld 20000

We recommend employing the Mayo Imaging Classification
(MIC) to predict future decline in kidney function and

the timing of kidney failure (1B).

Né /R T..0n8r £

10000
8000

6000
4000

E
£ 2000

E 1000

E .

T 800
6001 °

400

201 [N

O .'.4' " .

Practice Point: When using the MIC for prognostics, exclude people who have
than PKD1 or PKDZ2 (if genetic information is available), as the predictions are likely unreliable in these people.

pathogenic variants in genes other

o s
Pk, ‘V&‘
2 Score B‘O«\a

Torres Vet al. KDIGO guidelines. Kidney international 2025

Cornec-Le Gall E, et al JASN 2015

Irazabal et al. (2015) J Am Soc N&gphrol



Rationale for Vasopressin receptor (V2) antagonists in ADPKD

pck rat pck/Brattleboro pck/Brattleboro

Control OPC31260 Control OPC31260

AVP** AVP/ AVP /- + DDAVP

Pkd27/tm1Som mjce

Control OPC32160 Control  OPC32160

Gatidpe et al (2003) Nature medicine Torres et al. (2004) Nature medicine Wang et al (2008) J Am Soc Nephrol



Treatment effect of Tolvaptan on annual rate of eGFR decline

TEMPO 3:4 trial

18-50 years
>60 ml/min

N= 961 484

0Tolvaptan Placebo

OTolvaptan Placebo

1
—_—
L

1
N

-2.72

1
Q@

-3.70

Annual change in eGFR
(ml/min/1.73m?)
A

-26%
p<0.001

Torrgs et al (2012) NEJM ; Torres et. al (2017) NEJM ; Torres et al. (2021) Kl reports;

REPRISE
18-65 years
25-65 ml/min

6638 663

-2.34

-3.61

-35%
p<0.001

Torres (2017) NDT; Edwards (2018) CJASN

REPRISE OLE

15-29 ml/min

148 148

0Tolvaptan Placebo

-3.4

_5- -5.2

-34%
p<0.001

-

o

TEMPO 4:4 (OLE)
N=871
2 years
Mayo Clinic
N=97
Up to 11 years

Effect on eGFR = sustained

and cumulative

~

/

27



Estimation of kidney protection from tolvaptan treatment

90

= Treatment with Tolvaptan

— Placebo

TEMPO3:4

A o <
[4,] o (4.}

eGFR (ml/min/1.73m?)

w
=

15 20 25
Years till ESRD

Treatment with Tolvaptan

REPRISE

eGFR (ml/min/1.73m?)
w
o

15
) 0 4 8 12 16 20

Years till ESRD

==
Chebii¥et al. (2018) J Am Soc Nephrol

Total gain = 1.3 ml/min x years of treatment

Every 4 yrs of treatment = 1 yr delay in reaching ESRD

Time to ESRD (years)

45.0

40.0

35.04

30.0

25.01

20.0

16.0

10.0

5.0

® ]
® ®
®
L g ®
® o
® L]
47
38 13
28 37
31 3.0
3.0 27
26
18.4 20.1 18.2 o 1.4 21 21
137 125 14.2 12.0

Qverall [Overall 1C 1D 1E
CKD CKD 1

Overall 1C 1D 1E
CKD 2

QOverall 1C 1D
CKD 3

[ No treatment (years) || Tolvaptan benefit (years) ® Tolvaptan benefit (%)

Predicted 3.1-year delay of ESRD
23% improvement over ~13.7 yrs

1E

— 30%

— 25%

— 20%

— 15%

- 10%

- 5%

ays3 o3 awn ul Juswaaosdwi abejuadiad

Mader et al. (2022) BMC Nephroloéil




Indications for tolvaptan in ADPKD

Recommendation 4.1.1.1: We recommend initiating tolvaptan treatment in adults with ADPKD with an
estimated glomerular filtration rate (eGFR) =225 ml/min per 1.73 m? who are at
risk for rapidly progressive disease (Figure 25) (1B).

Initiation of tolvaptan should be offered to adults with ADPKD and:
eGFR =225 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)

Initiation
dose

Uptitration >1 wk
45 mgAM  — ¥

Downtitration 15 mg AM

Special
and 15 mg PM

situations

Special

and 15 mg PM situations

60mgAM ——* 90 mgAM and
30 mg AM 4——— and15mgPM ¢— and30mgPM «—— 30mgPM

Rapid disease = reaching ESKF by age 60
MIC 1C:
e Some patients might be slow
progressors (borderline with 1B)
* PROPKD score (>6)
* Family members reaching ESKD <60
« Reduced age-calibrated eGFR
* GFR rate of decline >3 ml/yr
GFR rate of decline:
* No other explanation such as vascular
disease, uncontrolled HTN, DM2,
proteinuria > 1g/d, AKI

Titration Target
dose dose

=1 wk Continue until

approaching kidney
replacement therapy

Consider downtitration of or holding tolvaptan with:

= Concurrent CYP3A inhibitor*
- Intolerance or side effect

i
Torrés et al KDIGO guidelines, Kidney International 2025

+ Increase in liver enzymes
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(

Rapidly progressive ADPKD

)

2

( Provide balanced information of benefits and risks of tolvaptan ]

REVIEW

www jasn

A Practical Guide for Treatment of Rapidly Progressive

org

ADPKD with Tolvaptan

Fouad T. Chebib,' Ronald D. Perrone,” Arlene B. Chapman,® Neera K. Dahl,*

Peter C. Harris®," Michal Mrug,® Reem A. Mustafa,® Anjay Rastogi,” Terry Watnick,®

Alan S.L. Yu,® and Vicente E. Torres'

Center, Kansas C
Angeles, Californ!

history of liver injury not due to polycystic liver disease, uncorrected hyponatremia, hypovolemia,

Exclude contraindications

inability to sense/respond to

thirst, urinary tract obstruction, concomitant use of strong CYP2A inhibitors, pregnancy or breastfeeding

i i

Enroll patient in REMS program

—/

(

Dose escalatlon of
tolvaptan

)

1 |

(

Start at 45 mg in AM
and 15 mgin PM

1 1

Patient educatlo

on aquareS|s and

how to prevent
complications

)

Uptitrate by 15mg increments every 1-2 weeks
to 60/30 or 90/30 mg if tolerated or until
Uosm drops to less than 280 mOsm/L (before
morning dose)

¥

Monitor treatment efficacy

)

i

eGFR rate of decline
(observed vs.
expected)

)l

TI(V rate of
growth every
3-5 years

(e

ADPKD Impact
Scale (QOL)

<Ehebib et al. (2018) J Am Soc Nephrol

||

"Division of Noplm!n gy and Hypertension, Mayo Clinic College of Medicine, Rochester, Minnesota; “Division of
Me n of

(

Safety labs (at intervals below):

+/- Uric acid

AST, ALT, Alkaline Phosphatase, Total Bilirubin, Sodium, Creatinine

2-18 Months

Thereafter

-

. 2

¥

2

induced liver
injury protocol

Or reduce

\tolva ptan dose

Or increase

g If LFT N( If Na~ (" If Na* (" If eGFR drops
| derangements ) | =143 mEq/L <135 mEqg/L = 20% from baseline)
Follow drug- "~ Enhance " Reduce ) Reduce tolvaptan

g hydration hydration or hold then

\tolva ptan dOSE}

reinitiate at lower
dose

_J

5% risk of increase
in LFTs

0.2% risk of severe
hepatoxicity
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Risk of hepatotoxicity mitigated by REMS

0 [ [ ] [
5% risk of increase in LFTs S —
rubin igns and symptoms of liver injury
0 d AST’ ALT' b"":Ubin d , Ii (fatigue, nausea, vomiting, anorexia, right upper
O ° 2 /0 rlsk Of Severe [Increased to = 3 times ULN Oor>2 ::r:‘r:::eas:l?nzz(;::f‘sl:':':x ULN) qu adraft pain or :endernesf fever, and ragsh,jarinprmice,

pruritus, abdominal distention/ascites)

hepatoxicity c ; )

Repeat LFTs within 48-72 hours [

Assess for other etiologies
(other diseases, drugs, exposures)

............... 1 d Stabl Additional work-up and expert
it i it .m‘.:.,:v::, ) (M iomiton Freeser" )
Permanently discontinue Reinitiate
tolvaptan unless other tolvaptan with

explanation for liver injury frequent
............... and injury resolved monitoring
fmm fm e

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

i iiiie i PLD is not a contraindication to start tolvaptan

aaaaa

iiiid

Clinical signature of tolvaptan hepatotoxicity:
% - Within the first 18 months of treatment
.

Monthly from

2-18 months - Transaminases may continue to increase after discontinuation
® ® ® - Resolve within 1-3 months after discontinuation
Week2 Every
anc ook 4 3 months - ? Dose dependent

as long as on

- Likely due to a tolvaptan oxybutyric acid metabolite (DM-

——
== 4103) 2
=  Alpers DH et al. AJKD 2022 Chebib et al. (2018) J Am Soc Nephrol



Tolvaptan in patients 56-65 year old

Matched participants age
55+ from 8 clinical trials

SOC - Standard of Care

95 patients 95 patients

progression.

60 years-old

60 years-old

CKD G3 - G4

Estimate (95% Cl)

Tolvaptan Standard of Difference
Outcome/Time (n= ‘9)5) Care (Tolvaptan — P Value
- (n=95) Standard of Care)
eGFR
29.66 30.23 -0.58
Aedrd (28.84,30.47)  (29.38,31.09)  (-1.76, 0.61) 034
25.00 22.25 2.75
Neara (23.39,26.62)  (20.53,23.97) (0.39, 5.11) 0:02
Change from theoretical baseline eGFR
-2.33 -3.99 1.66
WA (-3.16,-1.49)  (-4.90, -3.08) (0.43, 2.90) 2.008
-6.98 -11.97 4,99
Yeard (-9.49,-4.47)  (-14.70, -9.25) (1.29, 8.70) 0.009
--------------------------------- I
[ Annual Rate of -2.33 -3.99 1.66 0.009 |
: Change (-3.16,-1.49)  (-4.90, -3.08) (0.43, 2.90) : I

=
Chebik!:'#et al. Kidney Medicine, 2023

* Practice Point 4.1.1.1:
Shared and individualized decision-making should be undertaken when
determining whether to initiate tolvaptan in people aged >55 years with rapid

Estimated change from theoretical baseline eGFR

(mL/min/1.73 m?)

56-65 years

CKD G3 or G4

GFR rate of decline

>3 mL/min/1.73 m?/year

_5—
10 e Tolvsrtan Difference in annual
S rate of change:
-15+ S ~ .
~. 1.66 ml/min
-20— \\ e
\Standard of care

25 T T T T T

0 1 2 3 4 5

Time (years from baseline)
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Consideration for Tolvaptan initiation ]

. 2

.

G B
TEMPO 3:4 =3 Tolvaptan
A ADPKD B i C REROPKD | = Placebo 18-55 years old 56-65 years old
4 ggger:asrs . ;zgents Patients \ /
>60 mbimin Mgl s S - Control(Standard of Care) {} {}
N=Tolvs;6;)13n P;Lat::abo N=Tolvea£iﬁan Plea(z:::bo N=Tolv1a4p§an P;I:xzsebo eGFR 2 25 r 25 < eGFR < 60 )
ml/min/1.73m? ml/min/1.73m?
£ £ - - .
e % % A 4 } . i
o .
r 5 2- ; Q2] |og g R 2] eGFR rate of decline
o< e : < . .
§ P 2.7 ss SE Mayo Imaging Class 2 3 ml/min/year
S E S £ ) G E- |24 1C, 1D, or 1E *evaluate for other
L © i © MaiSil
SE 210 s€ — sE causes of GFR loss
é -4 & -4 é -4 J
V V
T 6% T asw = = )
p<0.001 p<0.001 0. Check for contraindications and drug interactions with Tolvaptan
J
Mayo Clinic Cohort Posthoc Analysi Posthoc Analysi . .
D | Moatanvs 500 E | Tovapten ver S0 F | S o Discuss risks/benefits of Tolvaptan R
16-55 years: 25.65 mLimin e i s i Shared-decision making to initiate )
56-65 years: 24-44 mL/min 18-35 years 56-65 years
N= 97 194 N=_ 204 204 N= 230 907 & @
. Tolvaptan Control o_Tolvaptan Control 0_Tc;lvaptan Control T - - - - - - N\
Initiation criteria and Initiation criteria or patient
£ £ £ atient preference satisfied reference not satisfied
5 = % p P ) 3 p )
[ [ o
£ E 1.97 £ E £ E @ &
5 &, o 5
5 E s 5 E o 8§ E Initiate, titrate and optimize Referral to
T E 25 T E TE ; Tolvaptan clinical trials
c c - i -3.99 \ 2 \_ J
g 7 2 7 -4.28 g “ &
- -44% s 0% 5= % ( : D )
0<0.001 8 o 8 Monitor for complications
and efficacy
. J/
- ) v .
Torres (2042) NEJM ; Torres (2017) NEJM ; Torres (2021) Kl reports; Torres (2017) NDT; f%:'r'::';er:“f" reachingneed |\, o\ orkgroup (in preparation)
- . . . . . . . . placement therapy
Edwards (2018) CJASN; Chebib (2023) Kidney medicine; Chebib (2024) kidney medicine Q J



.
Blood pressure control in ADPKD

HALT A study (n=558, CKD 1-2)
ACE, ACE+ARB

[ Blood Pressure Control |

Changes in Total Kidney Volume over Time
18- 49 yo 18- 49 yo = 50 yo BP <130/85
7.4 =—@=— Standard blood pressure GFR 2 60 ml/min GFR < 60 ml/min Any GFR and > 110/75

==& = Low blood pressure T
= I749] T |
E 73
(] .
£ Target BP < 110/75 Target SBP <120 ’

. Target BP?
T:) 7.2 T (1D) ’ g ’ (2C)
>
-~
£ 714 = e
< ks
8 T v
o /.04
'_= " ACEI/ARB — + BB =+ CCB— + Diuretics Individualized
- &/ 6.6% per 5.5% per *assess alternative causes, + spironolactone approach
1 T year year
1 ] | |
0 24 48 60

Follow-up (mo)

=
Schriéet al (2014) New Eng J Med Based on KDIGO guidelines Torres et al, Kidney Int., 2025



)

\

Patient with ADPKD
Age = 18 years
Any risk progression

Y Y Y
Aim for Aim for Adequate dietary
healthy weight hypotonic urine protein intake
BMI > 25 BMI < 25 GFR < 30 GFR = 30 GFR < 30 GFR = 30
Kg/m? Kag/m2 ml/min mbl/min ml/min* ml/min

Weight loss: Monitor calories Low osmolar Low osmolar 0.8-1.0 g/Ka/d, Avoid high
consider caloric to maintain intake (« 2.3 g intake (= 2.3 g accompanied protein (do
restriction under weight. sodium/day) sodium/day) with adequate not exceed
medical guidance; plus adequate plus high fluid energy intake 1.3 g/Kg/d)
caution in children Maintain healthy fluid intake; intake; aim for
and young adults lifestyle caution morning UOsm *adjust intake

hyponatremia < 280 mOsm/Kg if on dialysis

Currently, there is insufficient clinical/human data to support the following interventions

as recommendations in ADPKD treatment:

» Ketogenic diet or BHB supplementation. Moreover, these interventions carry an increased risk

of hyperlipidemia, hyperuricemia, and nephrolithiasis. Long-term effects and sustainability of these
interventions remain unclear.

+ Supplements or nuirients such as Ketocitra, curcumin, ginkgolide B, saponins, vitamin E, niacinamide,
triptolide, omega-3 fatty acids, particularly EPA, alpha-lipoic acid, or isoflavones.

Chebib F, Nowak K, Chonchol M, Rahbari-Oskoui F, Dahl N, Mrug M. (CJASN, 2023)

Y
Optimizing other
dietary components/
lifestyle changes

* Stop or do not start
smoking

* Rich in fruits/vegetables;
caution hyperkalemia if
GFR < 30 ml/min

* Minimize concentrated
sweets

* Moderate caffeine intake
(= 250 mg/day)

* Low purine diet if
hyperuricemia or uric
acid stones

* Low oxalate diet if
hyperoxaluria or calcium
oxalate stones



I ——————.
[ Confirmed autosomal dominant polycystic kidney disease diagnosis by imaging or genotyping j

v

Risk stratification based on abdominal imaging and clinical parameters

Mayo Imaging Classification (MIC)? | [e5FS MIC 1B MIC 1C, MIC 1D, or MIC 1E

Glomerular filtration rate (GFR) F5zauloinllys 2-3 mL/min/ >3 mL/min/
rate of decline FESvERLEN AT 1.73 m2 pery 1.73 m? pery

54yo M

o N [ - N N eGFR 72 ml/min
Slow progressors Intermediate Rapid progressors No FHx

Chronic kidney disease | | Progressors Estimated onset of kidney
(CKD) or no kidney Kidney failure after failure before age 65 y TKV 1603 ml

failure age 65y » Discuss candidacy MIC 1C

Reassure patient Confirm rate of for tolvaptan
\ J progressionin 2-3y » Refer to clinical trial

l - ¢ J ¢ J/
Basic optimized management for all patients with ADPKD
* Control blood pressure to <120 mm Hg  °Increase hydration to >2.5 L/d
*Engage in regular physical activity * Implement dietary restrictions ADPKD-/IFT140
*Restrict salt intake to <2000 mg/d * Control cholesterol

» Maintain serum bicarbonate = 22 mEq/L - Maintain healthy BMI of 18.5-24.9

* Avoid smoking cigarettes *Other CKD care (eg, electrolytes, anemia, and
CKD mineral and bone disorder management) 37

Chebib et. JAMA 2025




Kidney cyst infection

Patient with suspected kidney cyst infection
» Fever (>38°C/100.4°F)
- Acute abdominal pain
» Serum C-reactive protein =50 mg/l or
white blood cell count =11 x 1091

Other source of infection or inflammation?
(imaging using ultrasound, CT or MRI required)

Yes No

Kidney cyst No Positive for
infection unlikely diagnostic features?

Yes

Likely kidney
cyst infection

Confirmation of
infected cyst
required?

Diagnostic features
Diagnostic features considered positive in the presence of at least
two items from at least 2 categories:

Clinical factors

1. Acute pain or tenderness in kidney area

2. Symptoms of urinary tract infection

3. Recent instrumentation of urinary tract

4. Immune compromised patient (including patients on dialysis)

Microbiology
5. Positive urine and/or blood culture
6. Positive cyst fluid culture

Imaging
7. Imaging (ultrasound, CT, or MRI) before and after onset
of symptoms demonstrating a new complex cyst
8. Intracystic gas (ultrasound, CT, or MRI)
9. Pericystic inflammation (CT or MRI)
10. Fluid-fluid levels in a cyst (MRI)
11. Thickened cyst wall (CT or MRI)
12. Contrast enhancement in the lining of cyst walls (CT or MRI)
13. Diffusion weighted imaging showing increased cyst density
compared to normal cysts
14. Single-photon emission CT with Ga-67 abnormal uptake by a cyst
15. ""Indium-white blood cell scan showing accumulation in a cyst

Treatment
16. Clinical response to antibiotic treatment

In people with ADPKD and
kidney cyst infection, we
suggest treatment with
4-6 weeks of antibiotic
therapy rather than a
shorter course (2D).

No Yes

MNo additional BEDG

imaging PET-CT scan Torres et al. KDIGO, Kidney Int., 2025



Nephrectomy

e Recurrent and/or severe kidney infection
¢ Symptomatic nephrolithiasis
e Recurrent and/or severe kidney cyst bleeding
o ¢ |ntractable pain
Indications e Suspicion of kidney cancer
« Insufficient space for insertion for a kidney graft
e Ventral hernia in the setting of massively enlarged kidneys
» Severe symptoms related to massively enlarged kidneys
e Unilateral nephrectomy is preferred when appropriate 2D
e Bilateral Nephrectomy is rare and reserved for select cases
Surgical
Approach e Laparoscopic nephrectomy is preferred over open nephrectomy (less blood
loss, quicker recovery, and lower pain burden)
e Open nephrectomy may be needed in patients with extremely large kidneys
Operative Risks (hemorrhage, infections, bowel perforation, rarely death
Loss of residual kidney function, loss of EPO function
Potential Hemodynamic instability

Complications

Fluid retention due to anuria
Sensitization risk from transfusions
Inadvertent adrenalectomy

No clear improvement in graft survival or mortality in post-transplant
nephrectomy cohorts

Evidence ¢ Relatively low surgical complication rates, but the benefit is often uncertain
e Recommendation is against routine nephrectomy unless specific
indications are met
—

|

Torres et al. KDIGO, Kidney Int., 2025

We suggest that native
nephrectomy in people with
ADPKD receiving a kidney
transplant should be performed
only for specific indications when
the benefit outweighs the risk
(20).

We suggest that kidney transplant
candidates with ADPKD who
require native nephrectomy
undergo the procedure

at the time of or after, but not
before, transplantation, whenever
possible (2C).

39



Severe PLD can lead to poor quality of life

Type A Type B Type C Type D

Absent/mild Sx Mod/severe Sx Severe Sx Severe Sx

Focal cysts Focal cysts Diffuse cysts Diffuse cysts

>3 normal segments >2 >1 <1

No portal No No Yes
vein/hepatic V.

occlusion

ﬁ Schnelldorfer et al Ann Surg (2009)



Liver Cyst Growth, Age and Estrogen

o — = P * Being female, multiple pregnancies, and
16 * - 1 or exogenous estrogen exposure increase risk
| EE—— = °
e : . .
- £ s o~ * Cyst burden usually higher in women than
o men
gsooo
o . * >80% of liver transplants are done in women
4' - $
208 - - [ 228 | z'o zlo a; ‘és‘o 60 70 80
. i e . KDIGO suggests an individualized
' : | B- Mal : PKD1 truncated N . e o .
] = T | discussion of estrogen-containing birth
4] S ? control or post-menopausal estrogen
3 supplementation for women depending
2 w00 : . . .
8 " e on their risk of PLD or hepatomegaly,
N=g6 N=42 N=53 N=30 2 * » . e .
<8 >48 <48 248 o . G and counsel limiting use for patients
Female Male E 1800 ' — . .
wo | e with hepatomegaly or high cyst burden.

: : . : : : :
20 30 40 48 5 60 70 50

——
Chebib et al. (2016) Nephrol Dial Transplant a1



Patient with suspected
liver cyst infection with:
- Fever (>38.0°C/100.4°F)
- Abdominal pain
» Serum C-reactive protein =50 mg/I
or white blood cell count =11 = 1091

2in?2

Other source of infection or inflammation?
(imaging using ultrasound, CT or MRI required)

Yes MNo

Positive for
diagnostic features?

Liver cyst No
infaction unlikely

Yes

Likely cyst
infection

Confirmation of

infected cyst required?
No Yes
No additional DG
imaging PET-CT scan

i
Torres etal. KDIGO, Kidney Int., 2025

Liver Cyst Infections

Diagnostic features
Diagnostic features considered positive in the presence of at least
two items from at least 2 categories:

Clinical factors

1. Pain presenting as acute pain or tenderness in liver area

2. History of cystinfection

3. Recent instrumentation of biliary tract

4. Immune compromised patient (including patients on dialysis)

Microbiology
5. Positive bloed culture
6. Positive cyst fluid culture

Imaging

7. Imaging showing changes before and after onset of symptoms
{ultrasound, CT or MRI)

8. Intracystic gas (ultrasound, CT or MRI)

9. Pericystic inflammation (CT or MRI)

10. Fluid-fluid levels in a cyst (MRI)

11. Thickened cyst wall (CT or MRI)

12. Contrast enhancement in the lining of cyst walls (CT or MRI)

13. Diffusion weighted imaging showing increased cyst density
compared to normal cysts

14. Single-photon emission CT with Ga-67 abnormal uptake by a cyst

15. "Mindium-white blood cell scan showing accumulation in a cyst

Treatment
16. Clinical response to antibiotic treatment

Liver cyst infection

Start antibiotic treatment

Presence of the following <48 hours of
antibiotic treatment:
I « Isolation of pathogens that are
unresponsive to antibiotic therapy
I from a cyst aspirate
« Immunocompromised people
- Large infected hepatic cysts (>8 cm)
I « Hemodynamic instability and/or
signs of sepsis
L —_— _— —_— | —_— _— —_— _—
No

Yes

Evaluation of response
to antibiotics at 48-72 hours

Temperature <38.0°C or 100.4°F
/decrease in CRP

Persistent temperature >38.0°C or
100.4°F/stabilization or increases CRP

Continue antibiotics for 24 weeks Percutaneous cyst I
I drainage possible? I
s - - == -
Yes No
Percutaneous drainage Surgical drainage

42



CNS findings and Intracranial aneurysms in ADPKD
@ B B By

29‘1&{1 .9-4.5) 3.4(1.9-59) 12.9% (10.4-15.4) 17.1% (13.4-21.1)F
higher risk? (Figure 36)

0.079 3-7 higher risk 0.57 (0.19-1.14) Likely higher
(0.069-0.09)° (Figure 37) (based on data from
general population)

Thunderclap headache

Definltion:

= Strikes suddenly

- Intense pain: “worst headache in my life”

- Reaches maximal intensity within 60 seconds

What to do:

- Seek immediate medical attention

- Have evaluation in an emergency department
equipped with CT scan

« Inform caregivers about the increased risk for
subarachnoid hemorrhage associated with ADPKD 43

— Torres et al. KDIGO, Kidney Int., 2025 Borghol A, .... Chebib F. (2025) Mayo Clinic Proceedings



Preventive/Targeted screening for intracranial aneurvsms in patients with ADPKD
Age 20-70 with good life expectancy

Risk Factors that predicts high likelillood of L4 occurence or comorbidities l

Other special considerations

»  Personal history of subarachnoid hemorrhage.

* Postmenopausal female
»  Finnish or Japanese decent

/_ »  Familial history of SAH orIAs or sudden death without known cause

*  Personal history of smoking (past/active with >20-pack-vyear)
*  Personal history of hypertension ( early-onset, age <35)

PKDI familial pathogenic variant
Denovo ADPKD, or unknown family history

Prior to undergoing major surgery (e.g. transplant) or
associated with hemodynamic instability/hypertension

\

High risk occupation where loss of consciousness may risk
lives ( e_g_ bus drivers, airline pilots, machine operators,..)
Patients requiring anticoagulation

Need for reassurance/Patient preference

J

$ One or more risk factor

At high risk
Highest risk if family history of aneurysm

'

!

General ADPKD risk
Risk increases with age

Recommended screening

using brain MRA (preferred) or brain CTA (alternative) **

:

v

v

Shared-decision to consider screening

using brain MRA (preferred) or brain CTA (alternative) **

=
1nn
BorghdFet. al (Mayo Clinic Proceedings, 2025)

v

v
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:

Recommended screening
using brain MRA (preferred) or brain CTA (alternative) **

Shared-decision to consider screening
using brain MRA (preferred) or brain CTA (alternative) **

v

v

. . NolA
IA detected on imaging detected
Higher risk A/ IA without high-
clinical features OR risk features®
IA diameter=5
mm*
1 l !
Treatment referral RBPEI — E
to multidisciplinary m{Th 6, m{}u:H Repeat MRA
team/expert center: L L in
neurologist, a:ﬁerwards or Syears
neuroradiologist, T chang.es n
neurosurgeon e
symptoms

NolA . .
detected IA detected on imaging
IA without high- Higher risk IA/
risk features* clinical features OR
IA diameter>5 mm*
| ! !
Repeat MRA at Treatment referral
month 6, month to multidiscipli
Repeat i prmary
I'vIRi o 18, then annually | | team/expert center:
5-10 vears a.fterwards > i il igle s
S with {:hang.es m neuroradiologist,
neurological neurosurgeon
symptoms

v

‘ If significant changes

in [A features

If significant changes _I
in IA features

y

1) Strict blood pressure control, 2) Smoking cessation, 3) Prompt investigation with sudden severe headache or marked change in headache features,

or new neurological symptoms, 4) Avoid heavy alcohol consumption, 5) If aneurysm is found: avoid stimulant medications, and illicit drugs

——
1

BorghdFet. al (Mayo Clinic Proceedings, 2025)




Milestones in ADPKD

() CURRENT TRIALS S

Anti-MiR17
Farabursen (Novartis)

Monoclonal Ab(s) to PAPPA
PIONEER-PKD (AZ)
ANCHOR (Calico)
GSK

PC1 corrector
AGLOW (Vertex)

Advancing multiple mechanisms

to slow ADPKD progression

Tolvaptan Approval in Japan FDA appIoves RGLSS429 GLPG2737 Llevapta_n _—
Jynarque for ™ | (ant-miR-17) (CFTR (V2R antagonist)
s ¢ cAMP- Patients at risk Corrector)
utopsy o : z i
Batho. P(I}ém of dependant fluid 1989 HALT-A&B: BP Control & of Rapid I IMPEDE-PKD:
y g . RAAS blockad 1 Progression Metformin
Poland) show secretion £ HYDRO- Tesevatinib
kidneys "large DIPAKL: — PROTECT: (Multikinase Bardoxolone | _|
like those of a ALADIN 1&2: Octreotide =~ —— 5 — HCTZ Inhibitor) (Nrf2 activator)
3 T Lanreotide
bull with an Genetic linkage 1984 STAGED-PKD:
uneven and of PKD to — T e - - :
] . f . T englus —
bumpy surface chromosome 16 Mayo Imaging Classification +—— DNAJB11 (GCS Tnhibitor)
Described
Phase I Phase II Phase I
Polycystic V2R ;
Kidney Disease Antagonists in 1sf;§Ron FL nccepts va | |
coined by Felix PKD animal sibiibiton Lo proimos 2 |
Lejars models ors R Recent Trials:
18t |
Century 1899 1990s 2006 20.12 2015 2017 2020s .
16™ 1888 1980s 2003 2010 2014 2016 2018
Century §
Rayer describes "cystic Steiner describes CRISP: TKV marker REPRISE: Safety Recent Trials:
degeneration” as a a genetic basis of of progression and Efficacy of i \\(/
"cause of kidney PKD ADPKD- Tolvaptan in Later [ |
failure” GANAB — Stages of ADPKD Other Trials: i
45 : 5 ie
Identification of | 1994 TEMPO 3:4: R?le Described Lanreotide, Intervﬂms
PKD1 Gene of Tolvaptan in I — AL01211, sl
Slowing ADPKD X ging Privastatin (Keto Diet,
Prosbesaion Biomarkers and | ddts ) Water..)
Identification of |1996 Egli oKD the Use of Al Pioglitazone.. /
PKD2Gene Ay @ |
Identification of | 1999 Tolvaptan Approval in Europe & ADPKD-IFT140 ;
Polycystin-1 & -2 Canada Described
—
1
—

Chebib et al. Brenner and Rector, 12t

h edition (2026)




| e i ) | Therapeutic targets in ADPKD

PAPP-A ‘Monoclonall
Ab

) (CFTR mod. Ty
* ermma -

L /0
K* )
2 Cl-
a+
Mitochondrial

~
dysfunction
_miRNAT7 Metabolic -mw -
|-”"---FJ!}i;osom;\' _ reprogramming ATP J AMP
Ll llli:—r.:wfi_u.l. | I

Target mRNA ~ AC 5, 6

PC1

PC2
correctors

IGF1R

MTOR inh.

| Gs .
/\’L SGLT2i | AMPK activators V2R - -
[ miRNA inh. ) 2DG T T —
Dietary intervention Vaptans | :g?o‘;su:;nl
= AVP =

\



Postulated Mechanisms for the Beneficial Effect of SGLT2 Inhibitors in ADPKD

A. Metabolic Reprogramming and Cystic Burden
Reduction

T GlucoTuria

I }
| Insulin tevels | Glucagon levels
| |
|

T Lipolysis

T Ketogenesis

|

| Cystic burden (TKV)

SGLT2 inhibitors in ADPKD

B. Microbiome and Inflammatory Modulation

.

; .
Reshaping microbiome :
.

Hyperglycemia .

.

Gluco-toxicity

AMPK SIRT1

ﬁ\

NLRP3 inflammasome

Urate levels

— — — —) — —

Uremic toxins

C. Erythropoiesis and Diuretic-Mediated Hypoxia

Mitigation
Circulating Cortical renal Transport in
ketone bodies dative and outer Glucosuria
metabolic stress medulla

S, | HIF-2a
T Bone marrow :'

glucose uptake

N

t Erythropoiesis t Diuresis

fHematocrit

1 Oxygen delivery

| Hypoxia

)

|

D. Hemodynamic and Tubular Stress Reduction
P Wang X. et al

pe0.05 H Control
30 I SGLT2 inhibitor
S < Rodriguez et al
| GFR and PGC P05
} Physical stress on glomeruli and podocytes = 20
>
S
| Tubular load £
v.,;; Kapoor S. et al
> p<0.05
| Cortical oxygen demand © 101
| Tubular exposure to nephrotoxins

i . N7 10 9 8 6 6
Hypox.a Control Phlozin Control DAPA Control DAPA
Han:SPRD rats PCK rats
Treatment duration: 5 weeks 6 weeks

Bou Antoun M.... Chebib F (2025) JASN

Potential effects of SGLT2i in ADPKD

Likely beneficial effects

Activate AMPK

Improve mitochondrial dysfunction
Reduce intraglomerular pressure
Reduce cortical oxygen demand
Reduce macrophage infiltration

Reduce profibrotic macrophage
Reduce blood pressure and albuminuria

H Control
Wang X. et al .
I SGLT2 inhibitor
3 p<0.01
Rodriguez et al
p<0.01
2 Kapoor S. et al

p<0.01

2KW/BW

N 7 10 9 9 8 8

Control Phlozin Control DAPA Control DAPA

Han:SPRD rats PCK rats

Treatment duration: 5 weeks 6 weeks

48



Genetic tEeraplesz Micro RNA inhibitors (Anti-MiR17)

= Normal PKD gene
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Polycystin 1 (PC1) correctors
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Anti- PAPP-A Monoclonal Antibodies

IGF/IGFBP-4
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TAKE HOME MESSAGES

 ADPKD is a heterogeneous disease

 ADPKD has a high phenotypic variability

* Indications for genetic testing might not be as controversial in the future

* Predicting risk of rapid progression is feasible through imaging (TKV or MIC) or
clinical and genetic tools (PROPKD score)

* Tolvaptan is approved to slow disease progression, with aquaresis and DILI as
two major considerations

* Multiple novel therapies are being considered in clinical trials (Anti-miR17,
PAPPA mAb, PC1 corrector)

* Avoid Estrogen-based therapies if severe polycystic liver disease

e Review intracranial aneurysm screening strategy with all your patients

)
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