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PD outcomes

Increasing
importance

» Anaemia

» Blood pressure

* Bone disease

» Catheter complications

» Diabetes

» Fatigue

» Fluid balance

» Gastrointestinal problems
» Hospitalization

= Ability to travel » Dizziness

* Appearance » Flexibility with time
» Body temperature = Lipids

* Calcium levels * Memory and

* Cramping cognition

SONG —PD initiative

— Critical importance

* Im on famil

or mds ¢
* Membrane function
* Mobility
* PD-associated pain
* Peritoneal sclerosis
* Potassium levels

* Residual kidney function
* Sleep
* Mood » Pruritus and skin

* Fain (non-PD) problems
» Farathyroid » Restless legs
hormore *» Sexual function

» Weight change

Bello A et al. Nat Rev Nephrol, 2022
Manera, K. E. et al. Am. J. Kidney Dis. 2020



Technical Failure/Survival (amotuyia
TEXVLKNC)

3etn¢ emPBiwon TeXxVIKAG 29-90%

Atadopéc oplopou

» évapén MNK — tonoBetnon kabetripa, evapén eknaidevong, TEAog ekmaidevong
» t€hoc MK (1,2 ,3 pnvec petadopadg os AK)

death, transplantation censoring

YUVOETO KATAANKTIKO onpeio petadopdg os atpokdaBapon >30 nuépeg i BAvaTtog

Selection bias with residual confounding
v Anpoypadikoi Adyot

v Tewypadikol

v 3UV-VOONPOTNTEC

v Mpwrtonadeic vedplkéc voool
v'Nedpoloykd KEvtpal

Bello A et al. Nat Rev Nephrol, 2022



Technique failure

transfer to CHD or death death-censored technique failure
@) e (b) ¢
0 L
2012-2017
% @1 * 81 695 aoBevelc

81 81
(=38 =]

0 1 2 3 0 1 2 3

Years Years

Number at risk Number at risk

695 362 155 57 695 362 155 57

Bonenkamp A et al. Perit Dial Int, 2023



Transfer to Haemodialysis

N

o

o
]

0.75

0.50

0.25

0.00

Transfer to Haemodialysis by Era
Peritoneal Dialysis within 365 days of KRT start

2011 - 2022
Censored for Death, Withdrawal and Transplant - Australia

Cohort
— 2011 - 2013 (2685)
— 2014 - 2016 (3069)
— 2017 - 2019 (3036)

2020 - 2022 (3283)

O 1 2 3 4

Years

2023 ANZDATA Annual Report, Figure 5.18.1



Adjusted rates by months on peritoneal dialysis for grouped incident PD patient
cohorts (1996-2011)

Kidney Medicine Sukul et al
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Sukul M et al. Kidney Med, 2020



Technical failure
MK vs AK

1.0 4
£ 09-
=
8
=
a
2z
F
3 08-
PD —
HD -----
< 0.001
0.7 4 P
I I T T T
0 L 10 15 20
Months after dialysis initiation
Number)frp?hq\m at risk
PD 311 251 176 103 54 18
32

HD 731 L2 433 269 10

81 KAWLKEC oTic HMA-7 €tn
v' 25% MK petadopd os AK
v' 5% AK petadopd ot MK

Jong-Hak Lee et al. Korean J Intern Med 2016
Jaar B et al. Ann Intern Med. 2005



Aoyol petadopac o AK

A Acesvﬁq B. MeeocSos
D + Maduyi
* HAwia *  Mnyxavikd tpofAnpata kaBetnpa
« QAo | T —— - * TponyoleVN HETOHOOXEUON 1 apokdBapon
.« QUMY * AMNK vs CAPD
* YnoAeutouevn vedpikn Asttoupyia
* BMI - — * Noluwéelg (60%)
e 2A o Avemapkela KaBaponc Ko uTtepdNdrRpaToC
* KAheg | , ,
. ' ~— |OTPLKO LOTOPLKO
lponyoupevo AEE . Movéda MK
* Mewwpevn opaon e Méyeboc Kat spmelpio povasdog
* MopdpWTLKO KAl KOWWVLKO-OLKOVOULKO eminedo  * Tomobeoia
e Kortd®Aun * ‘Eykoupn extipnon/évtaén

Da Luz et al. Blood Purif, 2019



Reasons for technique failure in time

~——— Dealh/Stop dialysis
= = = |nfection
Clearance or UF pi
--------- Another reason/Un 404 W o
= == Fluid leakage
Catheter problems % 301 Late

— = = Psychosocial £
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JpEouiBly [l Lovibl] Bonenkamp A et al. Perit Dial Int, 2023



Cumulative incidence (%)

Time to Restarting PD after Transfer to Haemodialysis
Australia 2018-2022

15 -
10 -
Cause of transfer
to haemodialysis
Infection
9] Inadequate dialysis
r/_r’_’_/_' —— Mechanical
{rr_,_,,c; Social
0- = Other
0) 3 6 9 12

Months since transfer to haemodialysis

2023 ANZDATA Annual Report, Figure 5.21.1



Trendsin Peritoneal Dialysis Technique Survival, Death, AJN
and Transfer to Hemodialysis: A Decade of Data from the American Journal
RDPLF of Nephrology

Conclusion: Rates of the composite end point of either death or Boyer A, Lanot A, Lambie M, Verger C, Guillouet S, Lobbedez T,
e e e 1R RV RS S TR el o el BNV T SRR R R Al Béchade C: Trends in Peritoneal Dialysis Technique Survival, Death,
Lo e L e Lo s ek i Go B kit el e b e = eles b and Transfer to Hemodialysis: A Decade of Data from the RDPLF.

is mainly the result of a significantdecline in infection-related Am J Nephrol DOI: 10.1159/000515472

transfers .

- ctrart hu AlA Dardelce 1 arnny e s aldnendelor
Visual Abstract by Aldo Rodrigo Jimenez Vega@sldor: igo

median time on PD was 19 months (interquartile range, 8—35 months )




Ovnolpotnta peta tn petadopa otnv AK

Inadequale

Infection Dialysis Mechanical

=M =8 |n= Social(n=529) | Tota n=4663) | pvalue

All-cause mortality (per 100 patients, 95% CIJ

) | (-] years (n= 46} . : :
ﬂ"_m g 5243 patients PD technique failure,

o BO-) | BEW | B0 | Bm4Y | 9esW | oM 3248 (62%) died

N{2-31) ]!J-jIEi-HI 0L B (2528 <0001

hyearsn=B80) | d4ia0-68) 6 (4-a9) SE(50-6%) | SO(48-40) 6l(30-65 | 04

Cardlac martaltty {per 100 pattents, 95% CI)

(-1 years 03@1-105) | 796399) | a8(53-47) | 10B(R4-1RT) [ O3G@5-100) | 0007

» 15 years [47(128-1a7) | 129(101-163) |[L4(87-148) |116(R0-16d4) |135(121-149)

b years BI198-273)  [6d0199-334) (238(177-3LY) | BI(IL2-BA) (235(208-164) | 070

Chen A et al. Scientific Rep, 2018



Patients returning to PD following temporary HD transfer for peritonitis ...

Patient survival

o
C)_ -
m h
=
T W0
o ™
£ o
Q0
S 8 _ 3305 patients peritonitis
S © 553 episodes (16.7%) resulted in transfer to HD
_S o 101 patients subsequently returned to PD
t N .
o .
a o
e
& S
Q -
o T T T T
0 2 4 6
Number at risk Years
No HD 174 95 41 15
Interim HD 87 42 16 6
Permanent HD 174 101 40 5
NeverHD ——-—-—InterimHD ---------- Permanent HD

Nephrology Dialysis Transplantation, Volume 29, Issue 10, October 2014, Pages 19401947, https://doi.org/10.1093/ndt/gfu050

OXFORD

UNIVERSITY PRESS


https://doi.org/10.1093/ndt/gfu050

Amotuyio TEXVIKNG KoL EUTIELPLOL TOU KEVTPOU

Variables HR{395%-CI) p-value

Center characteristics

Transplant center - 1.10{0.98-1.23) 0.11

Center size

<16 - 1.10{1.00-1.21) 0.06

>48 = 0.88(0.76-1.00) 0.07

APD proportion

<41 - 1.11{1.00-1.24) 0.04

>71 = 1.04(0.24-1.14) 0.51

lcodextrin use

<35 = 0.93(0.83-1.04) 0.23

>87 s 1.00(0.20-1.10) 0.99

Phosphate in target

<40 = 1.15(1.03-1.29) 0.01

>46 - 0.24(0.84-1.05) 0.25

Antifungal use

=38 e 1.01{0.20-1.11) 0.92

>86 - 1.07(0.25-1.20) 0.25
1 1 1

8 1 1.2 1.4
Hazard ratic

decreases technique failure increases technique failure

technique failure rate was 0.35 (95% Cl, 0.34 to 0.36) episodes per patient-year

f _ - . .
“l)@ WOlterS Kluwer Htay; Cho et al. Clinical Journal of the American Society of Nephrology 2017.



MNephrol Dal Transplant (2002) 17: 1655-1660

Nephrology
Dialysis

Original Article Transplantation

Patient-related and centre-related factors influencing technique
survival of peritoneal dialysis in The NWNetherlands

Roel M. Huisrnan', Martin G. M. Nieuwenhuizen® and Frank Th. de Charro”

~ low vs. middlefhigh p<0.0001
high vs. middle p=0.96

Avaloyla acBsvwv MK/AK




YrioAewmopuevn vedpplkn Asttouvpyla

ErtiBlwon

398

—
"

With RRF

Cumulative Survival
0 e W e N =] o i O

=

No RRF

-

12 24 36 48
Follow-up months

1ml/min of residual GFR associated with 15 — 25% reduction in
annual mortality

Death-censored Technique Survival |

0

Combined Palient & Technique Survival

ErmtiBlwon TEXVIKAG

1.0—

0.8 —

0.6 —

0.4 —

0.2 —

0.0 —

-1-\- :- -
3,7ml/min’
T T GredP® 43 61ml/min
Sroup 1,93 ml/min

Log-rank test
X®=21.951, p < 0.001

I I 1 I I | I I I I I
0] 10 20 30 40 5H50 60 FO B8O 90 100

Time (Months)

0.0—

Log-rank test
X% =57.092, p < 0.001

I I I I I I | J I I I
L] 10 20 30 40 S50 60 VO 80 90 100

Time (Months)

Chia-Te Liao et al. Nephrol Dial Transplant, 2009
Wang A et al, Nephrol Dial Transplant, 2005



Makpoyxpovia MK otn povada MINI

Technical Survival

—I 1 Survival Function

v 170 patients -68 (38%) patients were switched
to hemodialysis permanently.

v’ 41 patients were long PD patients (more than
54 months on PD).

v" baseline albumin level , comorbidity index
and diabetes prevalence

v The main reason for dropping out PD in long
term patients was ultrafiltration failure.

=
=
=
B
3
v

T T T T T T T I
fals] 20,00 40,00 60,00 80,00 100,00 120,00 140,00

months

The median technique survival time was 54 months (95% CI 37.6-70.4)

Abstract ISPD 2014



Aging of the Peritoneal Dialysis Membrane

Raymond T. Krediet*

“Anything used intensively will decay in the long-term and the
peritoneum of patients treated with peritoneal dialysis is no exception”

Front. Physiol. 2022
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Ultrasmall pore
r~25A
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o 0p ©

Small pore [5)
r~40-504 g ©
(o]
© ©
Large pore oo

r~250A OO

Mepltovaikn HepPpavn otnv apxn the pebodou

aquaporines 1-2% emnupavelag

Free water transport (FWT)

97% emnidavelag

Small pore water transport

0.1% emupavelag

Rippe B, 1998
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advanced glycosylation end-products (AGEs)

EMT
Tight-junction dissociation
Loss of microvilli Adherant-junction and -
desmosome dissociation 0.SMA expression .
< Loss of apical-basal polarity Cytoskeleton reorgamzatuon e o
EMT effectors - > Front-back polarity s up-regulation
M|grat|on Basement membrane

degradation
> J
Invasion

EPITHELIAL MARKERS MESENCHYMAL MARKERS h

E-Cadherin N-Cadherin
Claudins Fibronectin
' Occludins Collagen I/1ll
3 HNVEG ZO-1 Snail
Desmoplakin aSMA
Cytokeratins Vimentin

Epithelial-mesenchymal transition
Mesothelial-mesenchymal transition



AMN\ayec otnv MM pakpompoBeoua

Normal Peritoneum Peritoneal Dialysis

Peritoneal Dialysis Fluid
/\

Peritoneal Cavity

v AnwAelo

HecoBnAlakwv
v' AyyslondBsLa
v ivwon

Muscle

Yanez-Mo et al. N Engl J Med, 2003
Luiz S. Aroeira et al. JASN 2007



vasculopathy
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77 %
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»Subendothelial

hyalinosis

»Narrowing of

vascular lamina

72+ months

49-72 months

Non PD

/

ysis

Time on Peritoneal

John D. Williams et al. JASN 2002;13:470-479

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY

©2002 by American Society of Nephrology



Blood vessel density

- angiogenesis
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Donor No PI» (0-24 2548 49-T2 T3-96 T4

\ _——

Time on P {months)

Williams et al, J Am Soc Nephrol , 2002
Schilte MN, et al.: Perit Dial Int 2009



Changes in the submesothelial compact zone
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Donor aemic PD 0-24 25-48 49-72 73-96 >97 months

Williams et al, J Am Soc Nephrol , 2002



Avemapkela urtepdNdOnUaAToC

Low Ultrafiltration (UF) Capacity
Net UF at 4 hours <400 ml using 3.86%/4.25%
of <100 ml using a 2.27%/2.5%
glucose/dextrose solution

< Rule out mechanical problems/leaks
Fast Peritoneal Solute Transfer Rate Low osmotic conductance to glucose
Local inflammation Reduced free water transport
38% after 3 years PD
* Inherent fast transfer rate * Intrinsiclow UF
variability present at baseline variability present at baseline
¢ Aquired membrane injury o Aquired membrane injury
Long-term PD/Peritonitis Progressive fibrosis/vasculopathy

ISPD, 2021



Aettoupylkec datapayxec tne MM

500

UF (mL)

450 -

400 -

350 -

300 - o y | 1
Increase D/P creatinine-Peritoneal small solute transfer

(vasculopathy)

250 1 ] 1 L 4 1 4 1 . 1 )
062 064 066 068 0.7 072 0.74 0.76 0.78

Solute transport, D/P creat

Davies S.et al: Kidney Int 2004



Aettoupylkec dlatapaxec tne NM

500

450 -

400 -

350 -

fibrosis

Decreased osmotic conductance
glucose

300 -

250 1 1 L 1 4 1 | |
062 064 066 068 0.7 072 0.74 0.76 0.78

Solute transport, D/P creat

Davies S.et al: Kidney Int 2004



DipNa and UFF

Table 4 | Cox univariate regression model for the

ment of UF failure during the follow-up in 95 pati

therapy
Risk Lower U
ratio Cl
Sex (female) 0.754 0438 1
Age at start of PD (increase of 1 year) 1.010 0.970 1
Urine volume (increase of 1 ml) 0.999 0999 1
GFR (increase of 1 ml/min) 0.906 0.696 1
Plasma Albumin (increase of 1g/dl) 0464 0.114 1
UF (increase of 1 ml) 0.998 0997 1
D/Dg (increase of 0.001) 0.987 0.973 O
D/Pci oy lincrease of 0.001) 1.005 0.998 1

IADy, (increaseof 1mmol/l 0768 0624 (

Osmolarity gradient at start of peritoneal dialysis

Osmolarity
305 mosmol/L

Vascular lumen

J with ECM, few

adipocytes and
fibroblasts 1

Osmolarity
486 mosmol/L

Peritoneal cavity

Osmolarity gradlent in long-term pentoneal dialysis

Osmolarity
305 mosmol/L

Vascular lumen

“
O

/)
/

A Interstitium with ECM

Y

collagen fibres
and myofibroblasts 1

e

Osmolarity
486 mosmol/L

0
0
0
0
0

LaMilia V et al . Kidney Int 2005

Peritoneal cavity
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high glucose concenirations

Continuous exposure to extremely

HIF-1 by interstitilal T
fibroblasts

Vasculopathy of //;I\.
peritoneal microvessels

I GLUT-1 T

VEGF T

'ro-fibrotic T
Factors

Osmotic

pressure gradient l

|

Effluent
concentrations
of PAIL-1 and

CTGF

MNADH-NAD*
ratio

Krediet R. Perit Dial Int, 2024



Mwc val empnKLVVW To Xpovo (wnc tnc MK

LNXOVLKEC ETILITAOKEC
UTTOAELIOEVN VEPPLKA
AeLtoupyia

TepLTOVITIOEC
AlK vs CAPD

I’])\LKII.CX,(I)l'))\O, CI)U)\F'], AvgndegLa

BMI, AEE, ZA, 6paon, UTEEOSLNOALLATO
KOLVWVLKO-OLKOVORLLKO potnoniu G

eninedo, katdBALpn KalL kaBapong




Risk of Bias
AAAAAAA

lllllllllllllllllllllllllllll ?727@70@
Fineeisain 2005 AR R+ ot cxtmabl e%02078
A M : _ - ] R - z3838:8
’ ELWH Drug Mechanism Use in PD patients

v'OpBoAc b - . 2222
Zopolrestat Aldose reductase inhibition, affecting the ~ Not registered for human use due to side effects — H4H

v AANA ay r'] polyol pathway
Nicotinamide Interference with the NADH/NAD+ ratio  Nutritional supplement, few human data, no data in PD padents vese
- mononucleotide 133
|KOVTE§ — $:3%

SGLT-2 inhibitors  Inhibition of sodium-coupled cellular glucose Currently no data on peritoneal UF in PD patients

AUKEP! upae
Phloretin Higher UF rates by inhibition of cellulr Nt registered as a drug; only experimental data in an acute PD

v A L(X}\L’) LL( glucose uptake by GLUTS model

’ Tamoxifen Anti-fibrotic properties Favourable results in EPSNo daa on prophylactic use
4 2uvOuC Rapamycin/ mTOR inhibitor that decreases TGFJ  Case reports on favourable results in EPSNo data on prophyfactic

, sirolimus production use |
(V}\U KEP o)) ACE inhibitors'  Effects on diabetes-like vasculopathy Prevent the long-term increase in small solute transport rateNo 2

ARBs marked effect on flid transport u

B.Ddpuc.....

Krediet R et al. JASN 2021
Bonomini M et al, Int J Mol, 2021
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REGISTRY

Unadjusted kidney transplant rate

Serbia

Romania

Tunisia, Sfax region
Montenegro

Bosnia and Herzegowvina
Ukraimne

Albania

Kosovo

North Macedomia

Latwia
Greece
Hungary

Poland

Cyprus

Spain, Extremadura
lceland

Slovakia

Spaan, La Rioja

taly (7 of 20 regions)
Belgium, French-speaking
UK, wales

Austria

Belarus

Bedgium, Dutch-speaking
Estondia

Lithwuania

Croamna

Turkey _

Spain, Casule-La Mancha
UK, England
Switzeriand

Sweden

Portugal

Norway

Denmark

Crech Republic

Finland

France

UK, Scotiand

Spain, Aragon

the Netherlands

Spain, Galicia

Spain, Commumnity of Madrid
Spain, Valencian region
Spawn, Navarre

Israel

UK, Northern Ireland
Spain, Casrtile and Ledn
Spain, Andalusia

Spain, Murcia

Spain, Canary Islands
Spadn (All)

Spain, Basgque country
Spain, Asturias

Spain, Catalonia

Spain, Cantabria

All countries

Incidence per million population of transplantation in 2021

|

-~ O HECOC XPpOVOG QVAUOVAG YL pooxeua otnv EANada sival 6,5
pes Xpovia

= v' 0 H€0OC XPOVOGS «{wnS» HIag @ioTouAa 49-75 PAveE
v' 0 YEOOG XPOvOoS {wriG VO HOVIMOU KEVTPIKOU KaBeTApa 14
HNVES

Clin Kidney J, 2024
Liu, P, et al. Ren Fail, 2023

1 T T T T T
o 20 a0 60 s0 100 120
Kidney transplant rate (per million population)



REGISTRY
-

Mean age at start of KRT

renal registries providing individual patient data

Iceland 57.7
Serbia 59.9
UK, Wales 60.2
UK, Scotland 604
UK, England 60.7
Finland 61.3
Romania 62.2
Estonia 62.2 a
Montensgro 62.3
Spain, Navarre 62.8°
the Netherlands 63.3
Bosnia and Herzegovina 634
Spain, La Rioja 64.0
Sweden 64.1
Norway 641
Denmark 64.2
Spain, Murcia 643
Spain, Community of Madrid 64.3
UK, Northern Ireland 64.3
Spain, Canary Islands 64.7
Spain, Andalusia 64.8
Austria 65.7
Switzerland 65.7
Spain, Aragon 685.7
Spain, Basque country 659
Spain, Valencian region 66.1
Spain, Extremadura 66.3
Spain, Catalonia 66.6
Spain, Cantabria R
Spain, Castile-La Mancha 67.13
Spain, Galicia 674
Belgium, French-speaking 67.6°
Spain, Castile and Ledn 676°
France 67.7
Spain, Asturias 679
Belgium, Dutch-speaking 70.32
reece 721
All countries {w 65.3 : .
45 30 35 60 6 70 75

Mean age (years)

%]
-
c
2
=]
[1+]
j=%

Age of dialysis and kidney tran

90-94
85-89
80-84
75-79
70-74
0D-0Y
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24

0-19

Expected remaining years of life

95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Age of the general population

W Transplant
M Dialysis
® General population
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PERITONEAL
DIALYSIS

Review Article INTERNATIONAL

Peritoneal Dialysis Internaticnal
2023, Vol. 43{4) 301-314
@ The Author(s) 2021

Peritoneal dialysis in the modern era

Article reusag.lidalirlas:

&5 b jeur P
DOL 10.1177/089686082211 14211
journals.sagepub.com/home/ptd

Ayman Karkar' ® and Martin Wilkie?® s Sage

Table 2. Comparison between conventional PD and modern PD management styles.

Management
component Conventional PD Modern PD

Patient selection - Suitable patients selected (younger age, avoiding those with
significant comorbidities or frailty)

PD treatment — Not evidence-based
— Similar prescription for all
PD adequacy — Focused on KtV

PD treatment — Clinic visits — Clinic visits
monitoring — Remote monitoring and management




