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Peritoneal membrane testing 

1. Determine the optimal PD treatment strategy 

2. Follow individual membrane changes over time 

“Individual physiology”-based medicine 

= physiological evaluation of a peritoneal membrane 

- solute transport characteristics 

- water transport characteristics 



Peritoneal membrane testing 

Not a typical clinical test 

Individual physiological evaluation 

= physiological evaluation of a peritoneal membrane 

- solute transport characteristics 

- water transport characteristics 



High transporters 
≈ larger effective peritoneal 
membrane surface area 
≈ higher numbers of small pores 

Low transporters 
≈ smaller effective peritoneal 
membrane surface area 
≈ lower numbers of small pores 

Twardowski Z et al. Blood Purification, 1989 

Physiology-based medicine 



Models of peritoneal membrane transport 

Peritoneal cavity Blood 

Rippe B et al. KI 1991 
Flessner MF. JASN 1991 

Rippe B et al. Am J Physiol Renal Physiol 2007  

3-pore model Distributed model Serial/fiber matrix model 



High transporters 
≈ larger effective peritoneal 
membrane surface area 
≈ higher numbers of small pores 

Low transporters 
≈ smaller effective peritoneal 
membrane surface area 
≈ lower numbers of small pores 

Development of cyclers and APD treatment regimens 

Introduction of icodextrin 

Physiology-based medicine 



High transporters 
≈ larger effective peritoneal 
membrane surface area 
≈ higher numbers of small pores 

Low transporters 
≈ smaller effective peritoneal 
membrane surface area 
≈ lower numbers of small pores 

Development of cyclers and APD treatment regimens 

Introduction of icodextrin 

Mehrotra R et al. CJASN 2015;  Krediet R.T. in Nolph and Gokal’s textbook of PD. 2009 

Physiology-based medicine 





“Physiology-based” medicine  
or 

“Individual physiology”-based medicine? 

Why could routine peritoneal membrane 
testing in all individuals treated with 

peritoneal dialysis be useful? 

Are the general physiological principles of 
peritoneal transport so difficult to adopt 
in a single patient that individual testing 

is always warranted? 



General facts on membrane characteristics 

Rumpsfeld M et al. JASN 2006 



Individual physiological membrane testing 

is useful in clinical practice if it: 

- is simple and affordable 

- impacts the treatment strategy 

- is a stronger predictor of outcomes compared to 
clinical parameters 

- prevents long-term complications of PD 

 



Cost of a routine PET 

- Dialysate     1 (or 2) x 2.0L bag   

- Dialysate samples  around € 30 

- Blood samples   around € 5 

- Nurse      at least 4hrs availability 

- Patient     transport, unavailability for work 

- Hospital     accommodation 

 

 Imagine your hospital has 50/50 PD/HD patients 



Individual physiological membrane testing 

is useful in clinical practice if it: 

- is simple   YES! and affordable   RATHER NOT! 

- impacts the treatment strategy 

- is a stronger predictor of outcomes compared to 
clinical parameters 

- prevents long-term complications of PD 

 



Proportion of CAPD and APD use 

Leung CB et al. KI Suppl 2015 www.rdplf.org 

France Hong-Kong 



Proportion of CAPD and APD use 

Fang W et al. NDT 2008 

Canadian patients Chinese patients 

Age (y)  58.8 ± 17.8 54.4 ± 16.2 

CVD (%) 42.2 14.2 

RKF (ml/’) 6.77 ± 4.43 3.52 ± 2.67 

Residual urine output 
(mL) 

889 ± 622 1010 ± 684 

S Albumin (g/L) 36.8 ± 4.8 34.6 ± 4.8 

D/P creat 0.71 ± 0.09 0.68 ± 0.13 

PD treatment V (L) 8.0 (1.5 – 17) 6.0 (2.0 – 8.0) 

CAPD use (%) 38.7 100 

Icodextrin use 30.1 0 
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Proportion of CAPD and APD use 

Fang W et al. NDT 2008 

Canadian patients Chinese patients 

Age (y) (*) 58.8 ± 17.8 54.4 ± 16.2 

CVD (%) (*) 42.2 14.2 

RKF (ml/’) (*) 6.77 ± 4.43 3.52 ± 2.67 

Residual urine output 
(mL) 

889 ± 622 1010 ± 684 

S Albumin (g/L) (*) 36.8 ± 4.8 34.6 ± 4.8 

D/P creat 0.71 ± 0.09 0.68 ± 0.13 

PD treatment V (L) 8.0 (1.5 – 17) 6.0 (2.0 – 8.0) 

CAPD use (%) 38.7 100 

Icodextrin use 30.1 0 
(*) independent predictors of survival in overall cohort 



US and ANZ observational data 

Mehrotra R et al. CJASN 2015 

Johnson DW et al. NDT 2010 

Rumpsfeld M et al. JASN 2006 



PET-adjusted PD prescription 

No interventional trials  

evaluating the effects of treatment 
changes according to peritoneal 

membrane characteristics 



Patient factors 
Residual renal function 

Lifestyle and QOL 
Uremic complaints 

Volume status and BP 
Nutritional status 
CV comorbidities 
Transporter type 

Future Tx 

Dialysis factors 
Lowest complications 
Patient survival 
Technique survival 
Cost to society 

PD modality 
 dwell V – dwell time – dialysate 

The optimal PD strategy 



Individual physiological membrane testing 

is useful in clinical practice if it: 

- is simple   YES! and affordable   RATHER NOT! 

- impacts the treatment strategy   NO! 

- is a stronger predictor of outcomes compared to 
clinical parameters 

- prevents long-term complications of PD 

 



Clinical parameters and patient outcomes 

Solute clearance 

Bargman JM et al. JASN 2001 

Szeto CC et al. PDI 2004 



Clinical parameters and patient outcomes 

Solute clearance 

Bargman JM et al. JASN 2001 

Szeto CC et al. PDI 2004 

ACE-I 
Avoid volume depletion 

Avoid nephrotoxic agents 



Brimble KS et al. JASN 2006 

Solute transport characteristics 



Solute transport characteristics 

Brimble KS et al. JASN 2006 



Solute transport characteristics 

High transporters from ANZDATA Registry 

Johnson DW et al. NDT 2010 

p = 0.01 



Solute transport characteristics 

Mehrotra R et al. CJASN 2015 



Solute transport characteristics 

Mehrotra R et al. CJASN 2015 



Solute transport characteristics 

 

Differences in survival between CAPD and APD- 
treated high transporters: 

 

Is volume control a predictor of survival? 

Are PET-UF results a predictor of survival? 

 



Clinical parameters and patient outcomes 

Water removal – volume control 

Bargman JM et al. JASN 2001 

O’Lone EL et al. NDT 2014 

Not severely  
overhydrated 

Severely 
overhydrated 



Clinical parameters and patient outcomes 

Water removal – volume control 

Davies SJ et al. PDI 2007 

NOT 

D/Pcreat 
/24h /24h 



Clinical parameters and patient outcomes 

Water removal – volume control 

Always assess the cause(s) of overhydration: 
- Residual kidney function 

- Salt and fluid intake 

- Poor UF: 

- PD KT function 

- Peritoneal ultrafiltration 



Water transport characteristics 

Mehrotra R et al. CJASN 2015 



Individual physiological membrane testing 

is useful in clinical practice if it: 

- is simple   YES! and affordable   RATHER NOT! 

- impacts the treatment strategy    NO! 

- is a stronger predictor of outcomes compared to 
clinical parameters    NO! 

- prevents long-term complications of PD 

 



Long term peritoneal membrane changes 

Devuyst O. JASN 2010 



Peritoneal membrane fibrosis & EPS 

Lambie ML et al. KI 2010 

Nested case-control study on the Stoke PD cohort: 

9 EPS cases/692 patients (1,3%) 

 

Time on PD UF G% load 



Peritoneal membrane fibrosis & EPS 

Lambie ML et al. KI 2010 



Peritoneal membrane fibrosis & EPS 

Morelle J et al. JASN 2015 

Nested case-control study on the UCL PD cohort: 

7 EPS cases/234 patients (3%) 

 



Peritoneal membrane fibrosis & EPS 

Morelle J et al. JASN 2015 



Peritoneal membrane fibrosis & EPS 

- Overall, risk for EPS is low 

- Clinical factors help to identify patients at 
higher risk for EPS 

- No interventions known to decrease the risk 
of EPS when peritoneal membrane tests 
would be abnormal 

 



Individual physiological membrane testing 

is useful in clinical practice if it: 

- is simple   YES! and affordable   RATHER NOT! 

- impacts the treatment strategy    NO! 

- is a stronger predictor of outcomes compared to 
clinical parameters    NO! 

- prevents long-term complications of PD   NO! 

 



Conclusions (1) 

- Peritoneal membrane testing allows 
understanding of the individual physiology of 
peritoneal membrane transport. 

- Patient factors and clinical parameters 
including PD treatment results might suggest 
transporter’s status. 

- Choice between CAPD or APD is one of 
lifestyle. 



Conclusions (2) 

- Peritoneal membrane testing is time 
consuming and rather expensive. 

- No added clinical value of routine peritoneal 
membrane testing in all patients. 

- Peritoneal membrane testing might be useful 
in case of proven peritoneal ultrafiltration 
failure or for research purposes. 


