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Icodextrin: A  Polymer of Glucose 
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Limitations of Current Osmotic 
Agents  



Limitations of Current Osmotic Agents  
Dextrose Kinetics in PD: Rapid Dissipation 

4 Mujais et al, Peritoneal Dialysis Int. 2001 
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Limitations of Current Osmotic Agents  
Balance of opposing forces 
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Removal from peritoneum 



Limitations of Current Osmotic Agents:  
Temporal Decline 
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2.5% Dextrose 

4.25% Dextrose 

1.5% Dextrose 

Negative Ultrafiltration 
Ho-Dac-Pannekeet et al, Kid Int 1996; 50:979-

86  Douma et al, Kid Int 1998; 53:1014-21 



Limitations of Current Osmotic Agents  
Glycemic Effect of 4.25% Dextrose 
oral  i.p. 

7 Delarue et al, Kidney Int. 45:1147, 1994 



4.25% Dextrose 
 
Long Dwell Limitations 

• Rapid glucose absorption and loss of UF potential 

and small solute clearance 

• Negative net UF 

• Fluid overload 

• Systemic metabolic effects and obesity 

• Local biocompatibility issues and impact on 

peritoneal membrane structure and function 

 



Contrasting Dextrose vs. Icodextrin Peritoneal  
Kinetics 
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Dextrose data from Mujais et al, PDI 

2001;  Icodextrin data from RD-99-CA-060 



Contrasting Dextrose vs. Icodextrin Net UF  
Profile 
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Negative Ultrafiltration Ho-Dac-Pannekeet et al, Kid Int 1996; 50:979-

86  Douma et al, Kid Int 1998; 53:1014-21 



Composition of Extraneal 
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DIANEAL EXTRANEAL 

Dextrose (g/dL) 1.5, 2.5, 4.25 --- 

Icodextrin (g/dL) --- 7.5 

Sodium (mEq/L) 132.0 132.0 

Chloride (mEq/L) 96.0 96.0 

Calcium (mEq/L) 3.5 3.5 

Magnesium (mEq/L) 0.5 0.5 

Lactate (mEq/L) 40.0 40.0 

Osmolality (mOsm/kg) 346-485 282-285 

pH 5.2 5.2 



Proposed Indication 

•Extraneal is indicated for a single daily  
exchange for the long (8-16 hour) dwell  
during continuous ambulatory  peritoneal 
dialysis (CAPD) or  automated peritoneal 
dialysis (APD) for  the management of chronic 
renal  failure. 
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The long dwell: an integral component of PD 
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Extraneal Use 

 
Long dwell 

 
Dwell Dwell Dwell Dwell  1 2 3 4 

Extraneal Use 



Peritoneal Dialysis 

Value of the Long Dwell 

Toxin removal  
 Small solutes fluid flow-dependent 

 Middle and large MW toxins time-dependent 

 Continuously wet abdomen required for therapy 
success  

 

Lifestyle  
 Logistic burden and compliance 

 Realistic therapy imperative 

 

 



Once or twice daily? 



Once or twice daily? 

•Although icodextrin is US Food and Drug 
Administration (FDA) approved only for 
once daily use, many clinicians use 
icodextrin for up to two exchanges daily. 



Dousdampanis P, Trigka K, Bargman JM. Bimodal solutions or twice-daily icodextrin to enhance 
ultrafiltration in peritoneal dialysis patients. Int J Nephrol. 2013;2013:424915. 
 



Sodium Sieving 





 





 

Rippe B, Levin L. Computer simulations of ultrafiltration profiles for an icodextrin-based 
peritoneal fluid in CAPD. Kidney Int. 2000;57(6):2546-56. 
 



Peritoneal Dialysis 

Guidelines for improving UF 

      CAPD 

 Avoidance of long dwells with low glucose concentrations 

 Use of nighttime exchange devices 

 Tailoring prescriptions to transport profiles determined by PET 

 

      APD 

 Avoidance of long dwells with low glucose concentrations 

 Use of short day dwells even when no additional exchanges 

needed for clearance 



Therapeutic Approaches 

 
Universal Measures 

Low Drain,  

High Transport 

– CAPDAPD 

– Icodextrin for long dwells 

Low Drain,  

High-Avg or Low-Avg 

Transport 

 

–  Icodextrin for long dwells 

–  Dextrose for short dwells 

Low Drain,  

Low Transport 

– High-dose loop diuretics with 

RRF  

– Adjunctive HD or transfer to HD 

Mujais, et al. Perit Dial Int. 2000;20(suppl 4):S5-S21. 



Agar BU, Sloand JA. Single Daily Icodextrin Exchange as Initial and Solitary Therapy. Perit Dial Int. 

2018;38(2):119-24. 
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Adverse Events 



Rash 
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 Of all adverse events, only Rash showed  

greater than 5 percentage points difference  

between groups. 



Laboratory Value Changes 
At Last Visit, Between Groups 
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INCREASED: 

 Alkaline Phosphatase 
(130, 131 and 035 studies) 

 

 

DECREASED: 

Amylase-Assay  

Interference 

Sodium  Chloride 



Interference with blood glucose test 

•Both icodextrin and maltose 
can interfere with or cause 
falsely elevated glucose 
results, possibly leading to 
inappropriate therapy. 













Take home messages 

• Extraneal is indicated for a single daily  exchange for the long (8-16 
hour) dwell.  

 

• Extraneal improve UF in rapid and average transporters. 

 

• A single daily icodextrin exchange can be tailored to augment 
urea, UF, and Na removal in patients with sufficient residual 
kidney function  

 

• Extraneal is almost compatible with antibiotics. 

 

• Extraneal causes falsely elevated glucose results. 

 



 



Thanks For Your Attention 


