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NedgppoAovyviac

To PET teot xpnoWeEVEL oTn cuvtayoypadnon
¢ Meprrovaikne Kabaponc;

OXI - Agv elval avoykoia N Taktkn otevepyeta PET
(pLOvo ertl KAWVIKWY eVOELEEWV)

Aavan Qaitatlidov

ErtipeAntpla B° Nedppoloyiag,
A’ Nedpoloyikn KAwvikn A.M.0O.,
[.N.O. «ImtmokpadteLlo»



2€ TIOLEC TIEPLIMTTWOELG KOLL LE TTOLOL GUXVOTNTA MPEMEL va SLlevepyeital ?

ISPD recommendations for the

evaluation of peritoneal membrane > MNdvta oto fekivnua tnc neBodou!!

dysfunction in adults: Classification,

measurement, interpretation (Qotooo, oyt vwpitepa amo 6 eBdouadec amo tnv evapén 1K)

and rationale for intervention

Guideline 2a: [dentification of fast peritoneal solute transfer rate (PSTR): It is recommended that the PSTR is determined
from a 4-h peritoneal equilibration test (PET), using either 2.5%/2.27% or 4.25%/3.86% dextrose/glucose concentration

and creatinine as the index solute. (practice point) This should be done early in the course dialysis treatment (between
6 weeks and 12 weeks) (GRADE |A) an

Oy tokTIKa, emi KAwvikwv evéeiéswv!!




KAwikég evdeiéerc dieveépyerac PET

» Zuvtayoypadnon e€atolKEVUEVNG Bepameiag yia tov 1baviko cuvduaouo duo e€’oplouou

avTIFeTa KIVOUUEVWYV UEYET WYV MOU EEQPTWVTOL AITO TNV TAXUTNTO UETOPOPOC OUCLWV :

KaBapon >> Awaxuon : P xpovou >> 4 kopeopov dtadvparog os toéiveg (ovpia kKAn)

Creatinine Glucose
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YrepdwiOnon >> Qopwon: 4 xpoévou >> | anwAeiag YAukolnc/uneptovikotntag Stal/To¢




EmavaAnyipotnta PET otov iblo aocBevi

Ml (coefficient of variation of <10%), @AA ... :

* BPAXYMPOZOEIMA (evrog 1 unvog)

* OXIZTIZ NPQTEZ 6 EBAOMAAE: !! (mapovcia pAeypovig)
 AIADOOPEZ METAZY XQPQN /KENTPQN

Table 2. Variation in the average values of dialysate:plasma ratio of creatinine at 4 h taken from a sample of cohort studies around the

world.

Study Country/Countries Patient number Mean value Standard deviation
Twardowski et al.* USA 86 0.65 +0.16
Cueto-Manzano et al.*® Mexico 86 0.68 +0.12
Mujais and Vonesh® USA 1229 0.67 +0.12
Davies*’ UK 574 0.65 +0.13
Rumpsfeld et al.>° Australia/New Zealand 3702 0.69 +0.12
Smit et al.”' Netherlands |54 0.73 +0.10
Lambie et al.*? UK, Canada, Korea 595 0.71 +0.12
Mehrotra et al.*® USA 10,142 0.65 +0.12
La Milia et al.>* Italy 758 0.73 +0.12
Shi et al.> China 320 0.62 +0.11




Eivaw to PET €0koAn, taxeia kat oAl dtadikacia ?

OXl :

> 5 WPEC TOUAAXLOTOV NMOLPAHOVAC OTO VOGOKOUELO

» ZUYKEKPLUEVO TPWTOKOAAO detypatoAnyiag neptrovaikol vypoU/XelpLlopol acBevoug

» H akpifela tov npoimnoBEtel
* TNV KAAR Asttoupyia Tou KaBstrpa/Adsloopa TG MEPLTOVAIKAG KOLAGTNTOL

* SLOPOWOELC TN HETPNON TNG KPEATLVIVNG YLOL TA EMIMES A COKXAPOU




KAwikég evdeiéerc Sievépyelac PET

- EOURGOVPGPREN ECOTONIKEDIEVNCDERGIELRIy o Tov 5av1KO 0UVELATHS 810 Ef0pLOjIOl avTiBeTa

KWVOULEVWV PEYEBWV TIOU €€apTWVTOL OO TNV TaXUTNTA HETAPOPAC OUCLWV :

» KaBapon >> Awaxuon : P xpovou >> P kopeopov StaAuparog os toiveg (oupia KAmn)

» Ymepduwibnon >> Qopwaon: 4 xpovou >> | anwlsiag yAukolng/uneptrovikdtnrag Stad/tog

Awepelivnon twv atiwv NMPQIMHE xapnAng YrepdunOnoncg /aduvapiog adpuddatwong

Avayvwpion atiwv OWIMHE sAattwong YriepdinOnong / kwvduvou ZkAnpuvtikng Neptovitidag




AntwAela / Avenapkela Yrniepdnbnong

1.1 OPIO THX MEOOAOY !!
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Kaplan Meier patient survival according to baseline UF of >750 ml/d and <750 ml/d
P =0.0048.




H Avenapkela YriepdinOnong eivat to KAwviko mpofAnpa omov xpnotponoteitat to PET

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 N / Low osmotic conductance to glucose
Local inflammation Reduced free water transport
¢ Inherent fast transfer rate e Intrinsic low UF
variability present at baseline variability present at baseline
e [Aquired membrane injury < >0 Aquired membrane injury
Long-term PD/Peritonitis | | Progressive fibrosis/vasculopathy

Ity poingn EPS2,
Morelle ), Stachowska Pietka ), ObergCetal Peritoneal DialysisInternational. 2021:41(4)352-372




To kAaooko PET dev nmapExeL eldkeEc mAnpodopiec yia tnv £ktacn tnS BAABNG Tou

SLapecou LotoU Kat Tnv npoyvwaen ZKAnpuvtikng Meptovitidog

Classic PET*{  Modified PET* (SPA)™

2.27% 3.86%
Membrane
characteristic 4 h 4 h
Solute transfer Yes

Ultrafiltration Yes

Sodium dip (free Y
water transport)




2€ TOLEC KAWVLKEG evOEeielc mpotipdtal n dievepyeila PET pe 3.86% yAukoln/
4.25% dextrose?

Table 4. Comparison of the use of middle and high strength glucose when undertaking a 4-h Peritoneal Equilibration Test.
2.27% glucose/2.5% dextrose 3.86% glucose/4.25% dextrose
Clinical measurement Solute transfer rate  Equivalent Equivalent
UF capacity Potentially less discriminatory Potentially more discriminatory
Free water transport Cannot estimate Estimated from the sodium dip at | h
Catheter flow Equivalent Equivalent
dysfunction
Clinical use PROS Estimates suggest that over 90% units Allows better diagnosis of membrane
worldwide use this concentration dysfunction in combination with a | h
routinely. Provides sufficient information sodium dip.
to guide the majority of prescription
decisions. Reflects everyday practice
CONS Lacks diagnostic value for membrane Requires availability of solution with this
dysfunction tonicity (some countries this is an
issue)

Clinical validation Solute transfer Identifies poor ultrafiltration that should Identifies poor ultrafiltration that should
(Ultrafiltration respond to prescription interventions respond to prescription interventions
insufficiency)

UF capacity Cut-off <100 mL based on small and large  Cut-off of <400 mL based on small data
data sets sets
Free water transport Cannot estimate Identifies ultrafiltration failure that will
not respond to prescription
interventions and membrane injury
that is a risk for EPS




YNAPXOYN EIAIKOI MPOINQzTIKOI AEIKTEZ
2KAHPYNTIKHZ MEPITONITIAAZ ?

> KYTTAPOKINES MMEPITONAIKOY YFPOY ?

> METABOAEZ 3TH AEITOYPIIA THZ MNEPITONAIKHZ MEMBPANHZ ?




OL KUTTOPOKIVEC TOU TteEpLTOVAikoU LYPOU WC PoyvwoTLkol Oeiktec tng EPS

Peritoneal inflammation precedes encapsulating peritoneal
sclerosis: results from the GLOBAL Fluid Study
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Conclusions. The peritoneal cavity has higher levels of inflam-
matory cytokines during PD in patients who subsequently de-
velop EPS, but neither inflammatory cytokines nor peritoneal
solute transport clearly discriminates EPS cases. Increased sys-




NpoyvwoTtwkoi deiktec EPS

Interstitial Fibrosis Restricts Osmotic Water Transport
in Encapsulating Peritoneal Sclerosis

Characteristic Pi:;esn:;:;i;h Controls (n=28) P Value
Men 71 71 1.00
PD duration, mo 57.8x7.6 55.9+4.2 0.84
Age at PD start, yr 47.5+3.6 56.9+3.4 0.09
Underlying nephropathy 0.24
1000+ -= EPS
—e— PD controls 0.075+ -~ EPS
= 750 —e~ PD controls
= on
= £
E > 0.050-
T 500 2
> £
7] .
Z 250 " | g 0.025-
( w
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0.000-
| | | | | (
5 4 3 -2 ( | ' 1 1 1
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ears prior to stop Years prior to PD stop
| Mean annual icodextrin exposure, kg 5T+ 473 UA3

NPQIMOZ AEIKTHZ H ANQAEIA THZ KAOAPZHZ EAEYOEPOY YAATOZ

et e ot paaei s
Peritonitis rate, patient ' Xyear 0.36=0.11 0.30+0.05

Patients with GNR peritonitis 14 43

0.66




H anwAewa untepdnOnonc kat n kabBapon eAeuBepou LOATOC CUOYXETL(OVTOL UE TLC
LOTOAOYLKEC aAAOLWOELC TNC EPS TOAU LoYupoTEPO OO TNV TIEPLTOVAIKN LETAdOPA
ovolwwV (D/P creatinine)

Table 4. Relationship between parameters of peritoneal
transport and structural changes in the peritoneum of uremic,
long-term PD, and EPS patients

Pearson
P P Val
arameter Coefficient (r) alue

Submesothelial thickness versus

Net UF —0.68 0.003
Sodium sieving —0.71 0.003
D/P creatinine 240 min 0.47 0.06

Collagen volume fraction in
the submesothelial area versus

Net UF —0.56 0.03
Sodium sieving —0.53 0.03
D/P creatinine 240 min 0.41 0.11

D/P, dialysate-over-plasma.




MNpoyvwoTtikoi deikteg EPS

MPpWLHOC TIPOYVWOTLKOC OEIKTNG N eAdTTwon TNS KABaponc eAeuBEpou LSATOC

The peritoneal sieving of sodium: a simple and powerful test
to rule out the onset of encapsulatmg perltonea] sclerosis

in patients undergoing perito Table 2 Multivariate analysis performed using a logistic regression

random-effects model and including potential risk factors for EPS
about (1 year before the onset of EPS (or before censoring time in
patients without EPS)
Characteristic Coefficient (95% confidence interval) p
Sex -09(-2.6103.1) 0.19
Age at PD start 4.1x1072(1.9x 107 t0 0.2) 0.03
PD duration —8.5x107%(=0.2 to —2.8x 1077) 0.02
Peritonitis rate 0.5(—4.3x107t0 1.4) 0.12
D/P et -9.6 (—=32.6 t0 10.6) 0.40
D/D, 109 (=153 t1043.7) 0.45
UF 0.6x 107 (=0.3 t0 0.5x 1077) 0.77
Sodium sieving 0.7 (0.2-1.6) 0.04

(ADy,60 Or AD/

Praco)




NpoyvwoTtwkoi deiktec EPS

MPWLHOC TPOYVWOTLKOC SEIKTNG N eAdTTWoN TNS KABapong eAsuBEpou LOATOC

The peritoneal sieving of sodium: a simple and powerful test
to rule out the onset of encapsulating peritoneal sclerosis
in patients undergoing peritoneal dialysis

ADy,¢,<4.8 mmol/]

Age at start of PD <51 years
Time on PD > 29 months
D/P ey >0.72

D/D,;<0.17

UF<612 ml

Sensitivity (95% CI)

1.00 (0.75-1.00

0.62 (0.32-0.86

1.00(0.75-1.00

1.00(0.75-1.00

0.77 (0.46-0.95
(

)
)
)
)
)
0.92 (0.64-1.00)

Specificity (95% CI)

0.73 (0.65-0.80

0.76 (0.68-0.82

0.39 (0.50-0.67

0.57 (0.49-0.66

0.78 (0.71-0.85
(

)
)
)
)
)
0.66 (0.58-0.74)

Youden

0.73
0.37
0.9
0.57
0.35
0.9

PPV NPV
025 1.00
0.18  0.96
0.18 100
0.17 100
024 098
0.19 099




NpoyvwoTtwkoi deiktec EPS

H NMI©GANOTHTA EPS AY=ANEI ZHMANTIKA (oto 50%) ueta aro duo £tn ‘OYiunc Aventapketac Yrnepdindnong

Table 2. Analysis A: risk of EPS after yvears of UFF with continuation
of PD

Years of UFF until the

discontinuation of PD 0-1 1-2 23 =3
EPS 3 1 4 2
Control 22 11 3 2
EPS as proportion of 12 ] . .

totals with UFF (%)

AAAQ povo n KaBapon EAsuB£pou YSATOG Kot OXL OUCLWV UIOPEL VaL EVTOTILOEL TOUG acBeveig pue EPS
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Xpovog o€ MK kot eptrtovaikn HepBpavn
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Significant Decreasing Incidence of Enintwon / emutoAaopudg EPS - e§€Aién os mio

Encapsulating Peritoneal Sclerosis P i
in the Dutch Population of vxe ¢ XES

Peritoneal Dialysis Patients
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Figure 1 — A) The number of new cases of EPS registered within each year from January 2009 to January 2014, divided in the subgroups of clas-
sical and post-transplantation EPS. B) The total number of patients treated with PD for more than 1 day within the Netherlands per year between
2009—-2014. C) The EPS incidence calculated for each year. D) The average number of treatment days for all PD patients in the Netherlands within
each year (1D). EPS = encapsulating peritoneal sclerosis; PD = peritoneal dialysis.




ISPD GUIDELINES/RECONMMENDATIONS

LENGTH OF TIME ON PERITONEAL DIALYSIS AND ENCAPSULATING PERITONEAL SCLEROSIS —
POSITION PAPER FOR ISPD: 2017 UPDATE

... risk of occurrence after 5 years on PD between 0.6% and 6.6%

It should be stressed that all current data indicate that the majority of patients
receiving PD for a long duration do not develop EPS




Awtiec Suakomng tng MK, avaloya pe TN SLAPKELA TNC

a. PD duration <3 years (n=203) PD duration 3 to 5 years (1=193)
1.0% EPS (0.5% prevention; 0.5% development)

1.6% EPS (0.6% prevention; 1.0% development)

Encapsulating peritoneal sclerosis in the era
of a multi-disciplinary approach based on
biocompatible solutions: the NEXT-PD study.

O PD-related complications
& Dialysis inadequacy

@ PD-unrelated comorbidities

B Socdalissues

Kidney transplantation

B EPS-related causes,
(prevention, development)




EKTIMQMENO MEZO NMPO2ZAOKIMO ENIBIQZHZ
avaAoya HE TtV nAwkia Kat to ¢uAo
o€ acBeveic umo e€wvedpikn kabapon (HMNA)

ESRD Dial
patients,
2013 Transp
Dialysis
General U.S.
population,
2013 Female 75.4 64.4 59.5 54.6 49.7 45.0 40.3 35.6 31.1 26.8 22.6 18.5 14.7 11.3 8.4 4.4

I USRDS 2016 Annual Data Report, Vol 2, ESRD, Ch 6 I




MAaocol aocBeveic mapaAEVOUV UTTO MEPLTOVAIKA KABAPON META Ao MEVTE £TN ?

ERA-EDTA Registry, Evta¢n 2003-2007
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... risk of occurrence after 5 years on PD between 0.6% and 6.6%

It should be stressed that all current data indicate that the majority of
patients receiving PD for a long duration do not develop EPS




2kAnpuvtikn neprovitida (Encapsulating peritoneal sclerosis- EPS): emintwon,
nPEoPAsYPn, Kat KATAANKTKA onueia (1)

> Australia & New Zealand 0.25 4
33 acBeveic pe EPS /7.618 ouvolo,
13 xpovia —
0.20
H eninrtwon EPS peta ano MK
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2KAnpUVTIKA Ieptovitida: enintwon, mpoBAedn, Kat KATAANKTLKA onueia (2)

Qotdoo oL acOeveic avtoi
d&ev napovciacav
XEPOteEPN emBiwaon and
anoAuta cuykpiolun
opada eAéyxov acBevwv
UTtO eplrovaikn kadapaon
nov dev epdpavicav EPS !!
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Median survival following EPS
diagnosis: 4 years =

Not statistically different
compared to 132 matched
controls
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Estimating risk of encapsulating peritoneal sclerosis accounting
for the competing risk of death

Non-parametric cumulative incidence estimates

0.10
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FIGURE 1: Risk of EPS calculated using ‘standard’ and competing
risks approaches. The figure shows the non-parametric estimates of
EPS risk over cumulative PD exposure. The standard approach, us-




for the competing risk of death

Estimating risk of encapsulating peritoneal sclerosis accounting

Australia and New Zealand Dialysis and Transplant (ANZDATA) Registry
Baseline cumulative incidence estimates
Low risk of death High risk of death
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Low risk of death = age:<40, low risk primary renal diagnosis, High risk = age:60-80, high-risk primary renal diagnosis




AvakedalalwvovTtac...




ISPD recommendations for the KaBe note ocvuotivetan emavaAnyn tov PET:

evaluation of peritoneal membrane ENML KAWLIKWV EVOELEEWV ] WC TAKTLKOG EAEYXOC
dysfunction in adults: Classification, poutivag ?

measurement, interpretation
and rationale for intervention

» Yrapyxel Aoykr) Baon otnv emavainln tou PET otov (blo aoBevry otav
Slariotwvetal amwAeLlo/avendpkela untepdBnonc

» To kAaoowko PET dev mapeyel eldKEC mAnpodopiec yia tnv €ktaon TS PAABNG
TOU OLAMEOOU LOTOU Kol TNV MPOoyvwon 2KANpuvTiknc Meptrovitdag

» Katd mooo n a&loAoynon tTnC AELTOUPYLIKOTNTAC TNC TIEPLTOVAIKAC LEUBPAVNC
Le tn dlevepyela PET o€ TaKTA xpovika dlaoTtnuota, oXeTletal e BeEATLwpEVD
KAWVIKQ amoteAeopata, Sev eXeL LeEAeTNOEL




Xpnotwpotnta PET otnv npoAnyn/Eykoupn S1ayvwon oKANPUVTLKNAG LEPLTOVITIOOG

» Peritoneal UF capacity decreases well before the clinical manifestations of EPS

» Severe interstitial fibrosis: uncoupling of reduced UF due to increasing PSTR
and that caused by a UF reduction due to intrinsic membrane injury




O kivouvocg EPS oxetiletat pe KAINIKA AEAOMENA kot OxtL He TLIG LETaBOAEC OTNV MEPLTOVAIKN
Hetadopa ouoLwV

Each long-term patient needs to be considered individually, taking into
account the following factors:

1. Age and prognosis of patient

ISPD GUIDELINES/RECOMMENDATIONS 2. Length of time on PD

LENGTH OF TIME ON PERITONEAL DIALYSIS AND ENCAPSULATING PERITONEAL SCLEROSIS — | | - Qua“ty of PD (dialySiS adequacy, ultrafiltration, peritonitis frequency)

POSITION PAPER FOR ISPD: 2017 UPDATE

4. Access to and suitability for transplantation

5. Potential risk of HD in the particular patient (hemodynamic stability,
vascular access)

6. Quality of life of the patient
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