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Outline 

• Residual Renal Function: 
• Importance 

• Factors that influence RRF in PD 

 

• low GDP solutions: 
• What are they?  

• Role in RRF preservation  

• Do they lead to better RRF preservation through UF reduction?  

 

• Conclusion   
 



Residual Renal Function 

“In patients with ESKD, RRF can 
be defined as the ability of the 
native kidneys to eliminate 
water and uremic toxins.  In 
clinical practice, it is considered 
synonymous with parameters 
such as daily diuresis and/or 
glomerular filtration rate.” 0
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Number of studies published on RRF involving 
PD patients is increasing 

Roszkowska-Blaim M & Skrzypczyk P. The Scientific World Journal, vol. 2013, Article ID 154537 
https://www.ncbi.nlm.nih.gov/pubmed/?term=peritoneal +dialysis+AND+residual+renal+function 



Importance of RRF 

Wang AY-M & Lai K-N. Kid Int 2006; 69: 1726-32 



Preservation of RRF improves Survival 

• 36% reduction in 
overall mortality 

Every 250mL ↑ 
urine output 

• 12% lower risk for 
death 

Each 
5L/week/1.73m2 

greater GFR 

Bargman JM et al. J Am Soc Nephrol 2001; 12(1): 2158-
62 



What are the factors associated with change in RRF? 

PD related 
Non-PD 
related 

Related to native kidney 
disease – e.g. proteinuria 

Medications 

• ACEI/ARB  

Exposure to nephrotoxins 

Intercurrent illness 

Glucose Exposure 

Ultrafiltration volume 

Peritonitis 

Type of PD solutions: low 
GDP vs. conventional 

Htay H et al, Perit Dial Int 2017; 37: 283-9 
Moist LM et al, J Am Soc Nephrol; 2000; 11(3): 556-64 

Szeto CC et al, Perit Dial Int 2015; 335: 180-8 



Low GDP PD Solution 



Conventional PD solutions are bio-incompatible 

• Unphysiological composition: 

• acidic pH (pH 5.2 - 5.5) 

• high glucose concent (5.5-42.5 g/L) 

• hyperosmolality (~298- 485mOs/kg) 

Acute toxicity 
• Inflow pain 

Chronic toxicity 
• Membrane failure 

• UFF 
• Peritonitis 
• EPS 

• RRF decline 
 

• Heat sterilisation of glucose gives rise to glucose 

degradation products (GDPs) 

• GDPs enhance renal tubular epi cell apoptosis 

• GDPs lead to increased AGE formation 

• GDPs promote EMT in mesothelium 

 
Slide courtesy of Prof Achim Joerres 



Dual-chamber technology to reduce GDPs 

 Separates glucose from catalysing 
substances 

 Increases the glucose concentration 

 Lowers the pH in the glucose 
compartment 
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Lactate 

pH 8,0 - 
8,6 

Final pH 7.0 - 7.4 

Glucose 

pH 2.8 - 
3.1 

Courtesy of A. Jorres – ISPD 2012 



Low GDP PD solution slows RRF decline 

Approximated mean difference in GFR of 0.52mL/min/1.73m2 (95% CI 0.16 to 0.88) 

Htay H…. Cho Y. Cochrane Database of Systematic Reviews (accepted for publication) 



Low GDP PD solution improves residual diuresis 

Htay H…. Cho Y. Cochrane Database of Systematic Reviews (accepted for publication) 



How do low GDP PD solutions improve RRF? 

Renal tubular 
epithelial cell 

apoptosis 
Peritonitis 

?? Other Ultrafiltration 

Htay H et al, Perit Dial Int 2017; 37: 283-9 

It’s NOT 
glucose 
sparing 



‘RRF Preservation = PD > HD’ has been attributed to 
expanded volume/haemodynamic stability 

Intradialytic hypotension and volume fluctuations in HD /  
Presence of episodes of dehydration in PD  

 Faster decline in rGFR 

Jansen MAM et al, Kid Int 2002; 62: 1046-53 
Papakrivopoulou E et al. Nephron Extra 2012; 2: 48-54 

P<0.01 



So… if we are to assume that volume 
expansion helps with RRF preservation, do 

low GDP solutions cause 
less ultrafiltration? 



Decreased trend of daily UF in low GDP patients 

Htay H…. Cho Y. Cochrane Database of Systematic Reviews (accepted for publication) 



More consistent reduction in UF from 4-hr PET 

Htay H…. Cho Y. Cochrane Database of Systematic Reviews (accepted for publication) 



What is the effect of low GDP solution on body fluid status? 

• Single-Center (Hong Kong) 

• Incident CAPD patients  

• Randomised to receive: 
• Control – Stay.Safe®  

• Intervention – Balance®  

• Follow-up for 52 weeks 

• Glucose polymer was NOT 
allowed 

• Physicians blinded from the result 
of bioimpedance spectroscopy 
results.  

Szeto CC et al. Plos One 2015; 10(10): e0141425 



Low GDP group patients were older and almost 2-fold 
greater diabetic status 

Szeto CC et al. Plos One 2015; 10(10): e0141425 



Low GDP group showed evidence of higher extracellular 
water volume and overhydration 

Szeto CC et al. Plos One 2015; 10(10): e0141425 



BUT, these differences were no longer evident when 
participants were separated by diabetic status 

Szeto CC et al. Plos One 2015; 10(10): e0141425 



So do low GDP patients UF less and more prone to volume 
expansion? 

• Suggestive signals exist, but limited by: 
• Moderate- to high-heterogeneity in SR data  

• Methodological bias risk in RCT data 

 

• More importantly, there is no evidence that suggests differences in: 
• Fluid status with resultant change in hemodynamic parameters (i.e. BP)  

• Harm signal   

Htay H…. Cho Y. Cochrane Database of Systematic Reviews (under review) 
Szeto CC et al. Plos One 2015; 10(10): e0141425 

What about UF?  
Does that matter in 
RRF? 



• Multicentre, open-label, parallel-group 
RCT  

• Incident PD patients (n=185) 

• Randomised to: 
• Intervention: low GDP PD solution 

• Control: conventional PD solution  

• Follow-up:  2 years  

• Post-hoc analysis: aim to identify 
modifiable risk factors for RRF decline in 
PD patients  

• Patients with at least one post-baseline GFR 
measurement were included (n=161) 

Htay H et al, Perit Dial Int 2017; 37: 283-9 



Each 1L/day increase in UF is associated with  
8% worse RRF preservation 

There was no significant interaction between biocompatible PD solution  
and net UF on RRF outcome 

Htay H et al, Perit Dial Int 2017; 37: 283-9 



Each 1L/day increase in UF is associated with  
12% worse UV preservation 

Htay H et al, Perit Dial Int 2017; 37: 283-9 



Conclusion 

• Low GDP PD solution leads to better preservation of RRF 
• Several mechanisms may be present  

 

• Some suggestions of decreased UF with low GDP PD solution treatment – but 
evidence is not strong 

 

• Higher UF appears to confer worse RRF outcomes🐔🐣 

 

• Undeniably, better preservation of RRF leads to survival advantage  
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