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How topreserve
andoptimizefluid balance
In PDpatients?
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Hydration status in PD patients in BCM study

n %o

Overhvdration Class

<10th Percentile 43 6.7

Normal (10th - 90th Percentile) 255 39.9

> 90th Percentile 341 @,

Total 639 | 100.0

Av. +- 25Cent TP SY

Overhydration 1.67L 2.34 0.2 2.9

(normal: -1 do +1 L)
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Overhydrated PD patients live shorter
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Jotterand-Drepper V et al. PLoS ONE 2016;11(7):e0158741



Patient Survival

Even asymptomatic fluid overioad worsens survival and
Increases cardiovascular events in incident Chinese
peritoneal dialysis patients

Technique Survival

|
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Kaplan-Meier plot of (A) patient survival; and (B) Kaplan -Meier plotof cardiovascular event-free
technique survival. Patients were divided into tertiles ~ Survival with hospital admission for congestive heart

according to their baseline E:l ratio (15t tertile:

Do . fiﬂlure (A) included ; and (B) excluded . Patients were

21 tertile >0.91i 1.07: 31 tertile >1.07). Data were divided into tertiles accordlng to their baseline E:l ratio

compared by the log rank test.

(1sttertile: O 0 Ndgedtile >0D1i 1.07; 3" tertile >1.07).
Data were compared by the log rank test.

Ng JKC et al. (2018). PLOS ONE 13(8): €0202203.
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Preserving fluid balance in PD

U Residual renal function

U Peritoneal membrane integrity and function



Residual renal function is important in patients on PD

A Clearance

L J Vascular Disease ]

\ Improved BP and LVH ]
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M Nutritional Status
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Inflammation [ V Peritonitis ]

Dialysis & Transplantation 2011, 40, 8: 349-355



Residual renal function as a predictor of outcome
iIn CAPD patients
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Loss of residual renal function correlates with cverhydration

ECW:height (I/m)
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*p=0.003

rGFR<2 ml/min rGFR>2 mi/min

Konings et al.. NDT 2003;18:797-803



Effect of fluid removal on mortality of 125 PD patients
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Preserve RRF:

C: C: C: C: oo C

Use RAA blockade
Use diuretics
Avoid dehydration and hypotension

Avoid nephrotoxic medications and contrast
Provide good control for diabetes, calcaemia,
Hypertension and heart failure

Treat malnutrition and inflammation

Use more biocompatible solutions



Preserving fluid balance in PD

U Residual renal function
U Peritoneal membrane integrity and function
preserve ultrafiltration

Use more biocompatibie solutions



WidelyusedPDsolutionsare bio-incompatible

. Unphysiologicatomposition

AacidicpH (pH 5.2 5.5)
Ahighglucoseconcentratior{13.642.5g/L)
Ahiperosmolarity(~360- 511 mOsgkg)

Alactateasabuffer

Heat sterilisation of glucose gives rise to
glucose degradation products (GDPs)

GDPs lead to increased AGE formation

GDPs promote EMT in mesothelium

' Acute toxicity

v Chrobhpngi c
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Peritoneal membrane morphology undergoes
chdnhges during long-term PD
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Williams JD, J Am Soc Nephrol 2002; 13: 470-479
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Absorbance @ 284 nm

GDP result from spontaneous glucose
degradation during storage and heat
sterilization of PD fluids
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Nilsson-Thorell et al, PDI 1993: 13: 208-213



AGE formation following exposure to PD fluids is
primarily caused by GDP, not giucose

(a4 125 gl ucose conc.)
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Tauer et al, Biochem Biophys Res Commun 2001, 280(5): 1408-1414



AGHevelscorrelatewith lossof residual renal
functionin PDpatients

Ne-carboxymethy! -lysine (CML)

Serum Dialysate
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Peritoneal AGE accumulation correlates with
peritoneal fibrosis and lower UF volume
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How to reduce GDP formation in PD fluids?

Multi-chamber bags

AT glucose, electrolites pH 2,8-3,1
B i lactate pH 8,0-8,6

pH of the solution after mixing: neutral
glucose concentration: 1,5%, 2,3%, 4,25%
calcium: 1,25mmol/l, 1,75 mmol/l

Advantages:
-biocompatibility = :
-GDP®®, AGE ®®,
-neutral pH
-inflow pain®




Treatmwmemhnhib-&DP PDuriadssul t s

Decrease of plasma CML after 3 months withlance
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This prospective, open-label, multicentre, randomized, controlled, cross-
over phase IV study compared the in vivo biocompatibility of a neutral-pH,
low-GDP peritoneal dialysis (PD) solution (balance) with a cPDF in
automated PD (APD) patients. Our study revealed a significantly
Increased appearance rate and concentration of CA125 in the
peritoneal effluent of APD patients treated with the neutral-pH, low-GDP
solution balance versus a conventional PD solution.
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Treatment with low-GDP PD fluids results In
less peritoneal thickening and fibrosis

BiocompatiblePD Fluid ConventionalPD Fluid
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Figure 2 | Original image showing a nonfibrotic peritoneum treated with a less bioincompatible PD solution (a) in contrast with fibrotic
peritoneum as a consequence of bioincompatible solutions (b), matched for PD time and complications. The maintenance of the
mesothelial cell layer, the lesser thickening of the submesothelial compact zone, the lower density of this tissue, and the absence of
angiogenesis are remarkable features of a protected peritoneum in less bioincompatible PD, at medium term (hematoxylin and eosin: a, original
magnification x400; b, original magnification x200). PD, peritoneal dialysis.

Zhou Q. et al., Kidney Int. 2016; 90: 515-24



Effects of Biocompatible versus Standard Fluid on | "
Peritoneal Dialysis Outcomes '

balANZ Trial Investigators
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Effects of Biocompatible versus Standard Fluid on  ***"
Peritoneal Dialysis Qutcomes "

balANZ Trial Investigators

Survival Probability
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The effect of low glucose degradation product, neutral pH versus
standard peritoneal dialysis solutions on peritoneal membrane

func_tio_n: the balANZ trial

balANZ Trial Investigators
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Alterations of Dialysate Markers in Chronic Peritoneal Dialysis 12 patients
treated with the New Less Bioincompatible Bicarbonate Solutions

Maintenance of the integrity and longevity of peritoneal mesothelial cell mass
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Bi carbonat e: better p
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37 children on automated PD

Buffer-dependent changes in peritoneal solute and water transport over
time suggest better long-term preservation of peritoneal membrane
function with bicarbonate compared with lactate-based low-GDP PD fluid.

| P = 0.006 1

Balance BicaVera
(lactate buffer, physiological pH) (bicarbonate buffer, physiological pH)

14 o 14
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o
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Schmitt et al. Clin J Am Soc Nephrol 8: 1087 115, 2013.



Bicarbonate compared to lactate buffered
PD fluid increases endothelial
angiopoietinl synthesis and the
angiopoietin-1/-2 ratio, promotes receptor
tyrosine kinase translocation to cell-cell
contacts and thus shifts the balance from
blood vessel formation towards vessel
maturation.

Potential molecular mechanism for the
observed better preservation of
ultrafiltration capacity in children
treated with BPDF as compared to LPDF
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PLOS ONE 2017 12(12): e0189903. https://doi.org/10.1371/journal.pone.0189903



Open, non-randomized, prospective, observational study,
100 CAPD pts, Spain: 50 lactate, 50 bicarbonate, 3 years
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Pediatr Nephrol(2011)26:1137-1147 []
DOI 10.1007/s00467-011-1863-4

ORIGINAL ARTICLE

Solutions for peritoneal dialysis in children:
recommendations by the European Pediatric Dialysis
Working Group

Claus Peter Schmitt - Sevean A. Bakkaloglu -
Giinter Klaus « Cornelis Schroder - Michel Fischbach

« “"Conventional, single-chamber PD solutions should be replaced by PD solutions with
reduced GDP content (1B)”

- ,Bicarbonate-based PD fluids are recommended in children with AKI especially
when liver function is severely compromised (1C). Bicarbonate-based PD
solutions should generaily be preferred to single chamber lactate-based PD
solutions in children (1B). Recommendations with regard to the buffer composition of
reduced GDP fluids cannot be given at present. "

Schmitt et al
Pediatr Nephrol (2011) 26:1137-1147 o



ISPD CARDIOVASCULAR AND METABOLIC GUIDELINES IN ADULT PERITONEAL DIALYSIS PATIENTS
PART | - ASSESSMENT AND MANAGEMENT OF VARIOUS CARDIOVASCULAR RISK FACTORS
Angela Yee Moon Wang,* K. Scott Brimble,? Gillian Brunier,? Stephen G. Holt,* Vivekanand Jha,> David W. Johnson,%7

Shin-Wook Kang,® Jeroen P. Kooman,? Mark Lambie,® Chris McIntyre,** Rajnish Mehrotra,*?
and Roberto Pecoits-Filho®3

2.1.4 We suggest neutral pH, low glucose degradation prod-
uct peritoneal dialysis solutions may be considered for .
better preservation of residual renal function if used for Pentoneal
periods of 12 months or more. (2B) Dia'ysis -
L

RATIONALE: There are conflicting data ontheimpact of neutral
pH, low glucose degradation product (GDP) PD solutions on
RRF. The single largest randomized controlled trial did not find
a positive effect of these solutions on RRF but demonstrated
a significant delay in the time to anuria with neutral pH, low
GDP PD solution (26). However, a systematic review of gener-
ally lower quality studies did suggestan improved preservation
of RRF and greater 24-hour urine volume with the use of low
GDP PD solutions when used for more than 12 months (27).
Recognizing the limitations of the studies to date and the
potential costimplications of using these more expensive solu-
tions, neutral pH, low GDP PD solutions may be considered to
preserve RRF when used for more than 12 months.

Wang AYM et al, Perit Dial Int 2015; 35(4):3791 387
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Renal Association Clinical Practice Guideline &
on peritoneal dialysis in adults and children

Graham Woodrow' ", Stanley L. Fan’, Christopher Reid®, Jeannette Denning® and Andrew Neil Pyrah®
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Woodrow et al. BMC Nephroiogy (2017) 18:333
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Cho Y, Johnson DW, Craig JC, Strippoli GFM, Badve SV, Wiggins KJ. Biocompatible
dialysis fluids for peritoneal dialysis. Cochrane Database Syst 2014



Systematic review on low GDP,
lactate/bicarb solutions and icodextrin

Compared with peritoneal dialysis patients treated with
conventional peritoneal dialysis solutions, those treated
with biocompatibie solutions experience important benefits
Including better preservation of their own kidney function
and urine volume with neutral pH, low glucose breakdown
product peritoneal dialysis solutions and more effective
prevention of fluid overload due to increased dialysis-related
fluid removal with icodextrin. Whether these benefits help
patients to stay on peritoneal dialysis longer or live longer

are uncertain and require further study.

Cochrane Database of Systematic Reviews 2018, Issue 10.
Art. No.: CD007554.DOI: 10.1002/14651858.CD007554.pub3.



Techniques to optimize fluid balance



Reduce intake of both water and sodium




Strict salt control in ESRD patients after assessment of
hydration status with either using BCM or echocardiography
provides better management of volume control

Results of 20 PD patients of 47 in total treated with salt restriction alone Peritoneal dialysis group anti hypertensives 5
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Am J Kidney Dis 2001, 37: 588-593 Renal Failure, 2013, 35:10, 1344-1347






