Diagnostische aanpak bij PD-falen
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» Na-sieving (= daling Na-conc in dialysaat in eerste fase van PD-dwell):

Transcellular water transport: 140
The concept of sodium sieving =
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Door sterke osmotische gradient over aguaporines (free water transport) - toename concentratie-
verschil Na in serum en dialysaat - toename diffusie Na van serum naar dialysaat via small pores.

Dus: Na-dip is afh van aanwezigheid van kwaliteit van aquaporines, van totale UF (oa afh van glc-conc) en
van diffusie-capaciteit van Na (kleinere dip bij fast transporters)




Introduction

O




Adequacy targets for dialysis should include both urea removal and fluid removal
(Evidence level C).

These targets should be based on those achieved by peritoneal dialysis only. Urine
production and renal urea clearance can be subtracted from the targets (cvidence level ©).

The minimum peritoneal target for Ki/VV in anuric patients is a weekly value of 1.7
(Evidence level A); the minimum peritoneal target for net ultrafiltration in anuric patients is
1.0 L/day (Evidence level B). The presence of residual renal function can compensate when
these peritoneal targets are not achieved (cvidence level ©).

When the targets are not achieved, patients should be monitored carefully for signs of
overhydration, uremic complaints and malnutrition. Appropriate changes might be
considered (Evidence level C).

Some APD patients who use frequent short exchanges and have a slow transport status
can fulfil the above targets, but may have a low peritoneal creatinine clearance. In these
patients, an additional target of 45 L/week/1.73 m? for peritoneal creatinine clearance
should be aimed at in addition to achieving the Kt/V target of 1.7 (Evidence level C).

NDT 2005; 20: S24-27



Concept van peritoneale outflow curves

Het duurt langer om de laatste 100 mL te draineren
dan de bulk.

Van zodra de slope verandert (transitiepunt), is er
onvoldoende volume in contact met het peritoneale
membraan - weinig klaring/efficiénte dialyse

Wisselend per patiént: 10-20 min
Substantieel verlies van therapie, vnl bij APD

Vermijden door drainage te stoppen na transitiepunt
en nieuwe inloop te starten (‘tidal volume’ = bereikt
volume bij transitiepunt)

Brandes J et al. AJKD 1995; 25: 603-610
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Peritoneal outflow can be measured and presented as a
drain volume/time curve (A) or as outflow rate over time
(B) (adapted from Brandes et al. [48]).
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High: slechte UF — snelle solute klaring
- korte wissels (APD)
- icodextrine

Low: goede UF — trage solute klaring
- lange wissels (CAPD)
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Fig. 1. Intraperitoneal dialysate volume vs dwell time. m, high transport
group (n=7) <, high-average transport group (n=20); O, low-average
transport (n=13); A\, low transport group (n=6).
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verminderde intrinsieke peritoneale permeabiliteit: originele PET

meestal tgv verlies contactoppervlakte eerder dan A intrinsieke transportcapaciteit
adhesies — peritoneale sclerose

PET: low tot low average equilibratiewaardes na 4u
D/P ureum en creatinine 0.4-0.6 ipv 0.7-0.9

R/ - meer intens dialyse schema
volume inflow dialysaat per wissel verhogen
D/P stijgt niet veel door frekwentere wissels (verlies contacttijd door in- en uitlopen)
bij APD : verminderen aantal + verhogen duur wissels (e.g. adapted APD)

- bij falen

transfert naar hemodialyse overwegen
farmacologische therapie weinig zinvol
laparoscopische lyse van adhesies soms zinvol

zelden
PET: snel transport > meer en kortere wissels / ICO voor lange wissel / vermijden droge dag



1. Inadequate solute clearance

Standard APD (APD-C) vs adapted APD (APD-A)

APD-A zelfde vulvolume, zelfde dwell-time
eerst korte dwell time met kleine volumes - UF
dan langere dwell time met grotere volumes - solute clearance
- betere dialyse-efficiéntie (Kt/Vureum, Kcreat, fosfaatklaring)
- betere zouteliminatie (18-35 mmol/sessie) en UF (100 mL/sessie)

Treatment
Phase 2
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Figure 2 — Automated peritoneal dialysis (APD) prescriptions. L
Adapted APD (APD-A): Overnight session of 9 hours; total E T
dialysate volume, 12 000 mL; 2 exchanges with a cycle time 3 | FEET L LA A APDA
of 45 minutes and a fill volume of 1500 mL, and 3 exchanges 5 g%mg-‘-;z- MoaRESH S s3.a7 G31:£2.60
with a cycle time of 150 minutes and a fill volume of 3000 mL. & L Min  Max s I e
Conventional APD (APD-C): Overnight session of 9 hours; total * ot g5 puslug =0.05(0.03)
i lume, 12 i i i i ificati q ;
dﬂl}’?““—‘ volume, . 000 mL; 6 exchanges with a cycle time of Figure 3 — Enhanced blood purification capacity of adapted automated peritoneal dialysis (APD-A) compared with conventional
90 minutes and a fill volume of 2000 mL. automated peritoneal dialysis (APD-C). SD = standard deviation.

Fischbach M et al. PDI 2011; 31: 450-458
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» Bioimpedantie spectroscopie (Body Composition Monitor — BCM®)

Relative Overhydration
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Figure 1 — Relative overhydration [overhydration (in liters)
divided by extracellular water (in liters)] in patients before|
hemaodialysis (pre-HD), in peritoneal dialysis patients (PD),

and after hemodialysis (post-HD).
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Figure 2 — Systolic blood pressure (mmHg; median, 25th and
27th percentile) in hemodialysis (HD) patients before dialy-
sis, in peritoneal dialysis {PD) patients, and in HD patients after
dialysis.

Devolder | et al. PDI 2010; 30: 208-214
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» Diagnose van vroegtijdig ultrafiltratie-falen

verlies sodium sieving
typisch in vroege fase van SEP
D/ modified PET (Glc 3,86%)

140 1

135 A

. 130
aquaporines: enkel transport van water

eerste deel van wissel: sterke osmotische
gradiéent = vrij water transport-> dilutie [Na]
dialysaat

nadien: terug stijging [Na] door diffusie over 60 120 180 240 300 360
small pores Time (min)
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Black: 1.36%; blue: 2.27%, red: 3.86% glucose solution

verlies van sodium sieving
o verminderde aquaporine functie
o snel diffusief transport
dd - vrij water klaring berekenen met dubbele mini-PET (osmotische conductantie Glc)
- hoge UF met ICO 6 u - snel diffusief transport (sclerose & fibrose)
lage UF met ICO 6 u aquaporine deficiéntie
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Dubbele mini-PET

hoeveelheid ‘vroege’ peritoneale UF (UF na 1 u met Glc 3,86%)
identificeert patiénten die baat hebben met korte wisselingen

adekwaatheid voor APD
wisseltijden van dubbele mini-PET zijn vergelijkbaar met deze in APD
meet solute transport en UF met laagste en hoogste [glucose] in
tijlden typisch voor APD

osmotische conductantie voor glucose van het peritoneale membraan

INTRAPERITONEALVOLUME (mL)

0 80 120 180 240
TIME (minutes)

Fig. 2 - Simulation of the intraperitoneal volume during PET
with a 3.86% solution in a normal subject (line A), in a sub-
ject in whom there is an early ultrafiltration and then a partial
reabsorption of ultrafiltrate (line B) and in a subject in whom
there is not any ultrafiltration (line C).

= de mogelijkheid van het peritoneale membraan om UF te genereren bij blootstelling aan een
osmotische stimulus door glucose met meer of mindere hypertone oplossingen

dus: meet de hoeveelheid UF die mogelijk is door de concentratie glucose te verhogen
correleert met sclerose en fibrose — hangt af van functionele schade aan ‘small’ en ‘ultra-small

pores’ (aquaporines)

vrij water transport = transport via aquaporine-1 kanalen = 40-50 % van peritoneale UF

veroorzaakt door osmotische kracht van glucose
hogere glucose - geen effect op UF
icodextrine: ander mechanisme dan glucose

bij verlies van FWT:
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Casus 1: vrouw 72 |r
PET 3.86 FPET 1.36
Dialyzaat (1] tE0 (1] (1]
volume 2137 241 2118 2193
ureurn (g dl] g 43 10 36
creatinine [mg./dl] 0,43 2,31 0,49 1.73
glucosze [mg./dl) 3223 2180 1343 1105
hatriumn [rmmol /) 13 125 129 127
Bloed
ureurm [magsdl) 74 D/D, glucose D/P creatinine
creatining [mgddl] h.B
glucoze [mgsdl] 13
natrium [rmmol] 138
D/D0 0E7E
D/P creat 0413
M a-zieving -6 Aquaparine-d...
UFT 284 fil
MaR 2263 ol
UFSP [ml) 164,343 il
P T [l 119,652 il
OCG 0002135634, mlfmin/mmHg Time (hours) Time (hours)
tid inloop [gemiddeld) 95
tid uitloop [germiddeld) 17
tijd uibwizzeling B0
tijd arn OCG te berekenen 73,25
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Casus 2: man 68 jr

FET 3.56 PET 1.36
Dialyzaat t te0 t0 tE0
wolume 2130 2574 2070 1973
Lireum [mg/dl] a 42 a 3R
creatinine [rg/dl) 0.3 1,85 0,31 1.49
glucose [mg/dl) 3354 2077 1305 926
natriurn [l ) 132 125 130 129
v (2 (] 62
creatining [mg/dl] 339
glucose [mg/d) 163

natrium [rmol /) 138 D/Dy glucose D/P creatinine

D/D0O nE113

O/P creat 0474

M a-zieving -7 Aquaparine-d...

UFT 444 ml

ak 40,59 rarmal

LUFSP [ml) 23413 ml

FdT [ml] 14387 ml

OCG 0.005423520...  ml/mindmmHg

hjd inloop [gemiddeld) 1245

tjd uitloop [gemiddeld) 2345 > .
tid witwis seling & Time (hours) Time (hours)
tid om OCG te berekenen e

esluit BCM bij 35ka [1.5in buwik] - 0.4 overeuld, ¥ 468, ECWw 21, 10w 26.2, BMI 231, LTI 135, FTI 3.1
. ECM bij 83.2 [lege buik): 221 avervuld, W 40.9, ECw 207, 10w 223, BMI 285, LTI155, FTI11.5 _
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Casus 3: man 67 jr
* PET 17-04-2002

o low average transporter

o drained volumena4u?2L 227 % : 2650 mL

D/D, glucose D/P creatinine

3 ' 2 3 a4
Time (hours) Time (hours)




Casus 3: man 67 jr
 PET 24-10-2008

o high transporter

o drained volumena4u?2L 227 % : 2200 mL

D/D, glucose D/P creatinine

3 e 2 3 a4
Time (hours) Time (hours)
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Casus 3: man 67 jr

* D/D, en D/P o D/D, glucose D/P creatinine

o DID, =2235/3480 = 0.64

O D/Pgeq = 3.26/6.1 = 0.53

creat —

Time (hours) Time (hours)

n=>52 mean
~ DID, 0.58 £ 0.09
~ DIP 0.43 +£0.09

creat

dus: solute transport
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Black: 1.36%; blue: 2.27%; red: 3.86% glucose solution




Casus 3: man 67 jr
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Fig. 2 - Simulation of the intraperitoneal volume during PET
with a 3.86% solution in a normal subject (line A), in a sub-
ject in whom there is an early ultrafiltration and then a partial
reabsorption of ultrafiltrate (line B) and in a subject in whom
there is not any ultrafiltration (line C).
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Bij High/Fast => korte wissels en icodextrine voor lange
verblijftijd (hypertone PD-vloeistof)

Average —(S)low tranporter + goede Na-sieving => verlengen
verblijftijd wissels

Verlies Na*-sieving => opdrijven [glucose]

Verlies van osmotische conductantie => verhogen glucose is
zinloos

Verlies van FWT => icodextrine (ev. andere)



