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Volume and bodycomposition







Eau corporelle totale (50-70% body weight)
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3 L 2L

Eau intracellulaire
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Eau extracellulaire
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Bio-impedance before and after HD
HD

Fish and Spiegel et al, KI, 1996



Volume overload  in PD patients

Biju J., cJASN, 2010



Biju J., cJASN, 2010

Volume overload  in PD patients



EuroBCM: 
Relation between albumine and volume overload



EuroBCM: 
Relation between albumine and volume overload

Is it inflammation that determines volume 
overload



Critline measurement (Blood Volume Measurement

Rodriguez et al, KI, 2005



Evaluation of volume status

Clinical Evaluation



Overhydration in peritoneal dialysis patients

BCM study, unpublished data



Arterial function and blood pressure
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Pulse pressure and mortality in PD patients

Fang et al, PDI, 2009



Evaluation of volume status

Chest X ray



Evaluation of volume status
vena cava ultrasound

Leunissen et al, KI 1993

Right atrial pressure



Mallamaci et al, JACC medical imaging, 2010

Ultrasound evaluation of lung water





Yashiro et al, Therapeutic Apheresis and Dialysis



Yashiro et al, Therapeutic Apheresis and Dialysis

Volume status is complex and not a 
single compartimental issue



We do need tools to asses volume status of our patients



Bioimpedance spectroscopy: 
Underlying Principle
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VECTOR PLOT
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Caveats of Bio-impedance
2° The body is not a cilindre, and 
does not have “uniform 
permitivitty



Cole Cole plot

Phase angle
Length of the vector



H²/R vs OH of BCM
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Assessing methods for dry weight in HD 
patients

Kraemer et al, KI, 2006



Multifrequency bio-impedance spectroscopy

OH OH



Overhydration in “euvolemic” patients on dialysis

Wizemann et al, NDT 2009



Use of BVM control to reduce 
intradialytic hypotension

Gabrielli et al, Jnephrol, 2009



Use of BVM control to reduce 
intradialytic hypotension

Gabrielli et al, Jnephrol, 2009



Using BCM to guide fluid status in HD 
patients

Wabel et al, et al, Blood Purif 2009



Winkler et al (4D study) Eur Heart Journal, 2008

Serum pro-BNP and mortality



European BCM study in PD



Volume status in BCM PD patients

(reference to normal population)



*: Wizemann et al, NDT, 2009

Relative overhydration (%) in PD vs HD

*



Male Female
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Relation transport status and 
overhydration



Volume status CAPD vs CCPD (inversed CAPD regimen)

Davison et al, cJASN, 2009



Volume status and output



Volume status CAPD vs CCPD (inversed CAPD regimen)

Davison et al, cJASN, 2009



Ways to maintain euvolemia



Multivariate regression for Overhydration

Van Biesen et al, Plos 2011





UF= 2400grams out-2000ml in= 400ml?????

wrapping

Bag overfill



UF= 2400grams out-2000ml in= 400ml?????

wrapping

Bag overfillIn CAPD: do WEIGH the bags before and 
after instillation!!



Remaining questions



Van Biesen et al, NDT, 2010

EBPG opinion statement on peritoneal dialysis



Icodextrin and residual renal function

GFR ml/min

Konings et al, KI, 2003 

P=0.001



Icodextrin and residual renal function
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Davies et al, JASN 2003

Change in daily diuresis



BalANZ trial: Time to Anuria



BalANZ: Peritonitis

Cox Balance HR 0.50 (95% CI 0.30-0.84)
(Adj for diabetes, baseline GFR, PD modality)



BaANZ: PET D:P Creatinine

Balance stay.safe/sleep.safe
standard

0.001 per month
(95% CI -0.001 to 0.002)

0.004 per mth
(95% CI 0.003 to 0.005)

P<0.001





Adapt dwell length
Avoid hypertonic exchanges
Use biocompatible solutions
Avoid icodextrin

Preserve RRF Preserve peritoneal membrane

Better controlled volume status




