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Volume control in PD patients

• Poor volume control is one of the critical causes of

high mortality of PD patients

• Euvolemia is an important adequacy parameter in

peritoneal dialysis (PD) patients.

• Appropriate assessment of volume status is essential

for adequate volume control in PD.

• It remains a difficult task to establish reliable

indicative of volume status during routine clinical

practice especially in PD.
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Volume assessment in dialysis 

patients

• Clinical assessment

»Edema

»Blood pressure

»Body weight

• Chest X-ray

• Biochemistry

• Ultrasound (inferior vena cavadiameter, IVC)

• On-line Hct monitoring

• Isotope  methods

• BIA



The traditional bioimpedance devices

• Extracellular water 

(ECW)

• intracellular water 

(ICW) 

• Total body water  

(TBW)
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Longitudinal changes in ECW and ICW 

were valuable in clinical study



E/I ratio: predictor of survival for PD 

patients. 

• 227 prevalent PD patients

• Follow-up for 40 months

• The final Cox proportional hazard models for

patient survival revealed that only E/I was the

significant predictor of death.

• When using E/I as a time-dependent variable, for

every increase of 0.1 in the E/I value, the RR of

death wa1.368 (95% CI 1.100–1.702, p = 0.005).



Conclusions from previous 

bioimpedance studies

• Longitudinal monitoring in particular patients: very
helpful

• E/I ratios may be used as an illness marker

• Comparisons between different subjects: values
limited

• Normalization not standardized: BW, Height?

• Difficult to estimate dry weight in PD

• Be of great research values but limited clinical
values



BCM: a new way to measure 

hydration status

• ECW

• ICW

• TBW

• E/I

• OH



Questions

• Are OH values reliable?

• What Is the Upper Limitation of Volume in PD

patients?

• Can OH be used in practice effectively?



Cardiac ultrasound in PD patients 

OH < 2L vs OH>=2L
OH＜2

(n=42)

OH≥2

(n=38)
P

LVEDD,mm 44±6 49±7 ＜0.01

EDV,L 71.1±30.2 91.7±37.1 0.03

ESV,L 29.8±13.8 39.9±24.2 0.08

LA,mm 34±7 39±6 ＜0.01

RV,mm 16±3 18±4 0.04

AO,mm 33±5 36±2 ＜0.01

VTI,cm 18.9±6.1 22.6±5.9 0.01

AVmax,m/s 0.94±0.17 1.02±0.20 0.04



Correlation between echocardiographic and body 

composition monitor parameters in patients with 

a full or empty abdomen



The use of BCM in PD patients:           

the longitudinal study

• 220 PD patients

• Followed for 6 months

• Grouped into:

• Sustained overloaded group (47) :   all OH＞2

• Normal volume group (94): all OH＜2L

• Intermittent volume overloaded group (79):  the rest

Chin J Hypertens, Oct 2009, Vol.17 No.10



Changes in PWV and CRP in PD patients with 

different volume status

Change of PWV Change of CRP

normal changed elevated

Baseline

6 months 

later

normal changed elevated

Change of CRP 

Chin J Hypertens, Oct 2009, Vol.17 No.10

□baseline ■6 months later



Factor affecting edema status in PD

Tang W, Xue T, Lu XH, Luo YJ, Wang T. Factors contributing to formation of edema in volume overloaded 

continuous ambulatory peritoneal dialysis patients. Perit Dial Int. 2011 Mar;31(2):160-7. 



Interesting findings: male PD patients had 

significant high OH as compared to female 

patients! 
Table -1,comparation between male and female in CAPD patients



Clinical evaluation of volume status between 

male and female PD patients



Different gender and volume status in 

healthy control and PD patients

male female male female



Multivariate linear regression for Relative          

Δ Tissue Hydration from the subgroup of 

patients from Belgium, France and UK.



Logistic regression for Overhydration 

in PD



Why male PD patients are more volume overloaded?



Questions

• Are OH values reliable?

• What Is the Upper Limitation of Volume in PD

patients?

• Can OH be used in practice effectively?



•A cross sectional, observational, multi center trial in 28 centers

in 6 European countries.

•Measurements of hydration and body composition by BCM

•Definition:

•fluid overload:  RΔTH was greater than 7% 

(absolute value is 1.1 Liter)

•severe fluid overload: RΔTH ratio >15%  

•AΔTH: Absolute Δ Tissue Hydration

•RΔTH = AΔTH/ECW



Overhydration in PD vs HD



• A cross-sectional study,

• 92 stable CAPD patients

• 45 matched healthy population



Results from different cutoff values of 

OH



Questions

• Are OH values reliable?

• What Is the Upper Limitation of Volume in PD

patients?

• Can OH be used in practice effectively?



• A prospective, randomized, controlled study

• 160 stable CAPD patients were enrolled

• followed up 12 weeks

• To test if the usage of OH as a guide to volume management would get better volume and

hypertension management

• Group intenvetion

• In Group 1: the patients and primary nurses were informed of OH values provided by a BCM

• in Group 2: OH values were withheld from the patients and the primary nurses, who then based

their patient management solely on the previous protocols.



Demographic data at baseline for study patients



Changes in fluid status and BP in the 2 groups 

during the study period



Conclusions 

• Dry weight estimation in dialysis patients especially in

PD has been difficult.

• The traditional bioimpedance assessment is an

effective way in monitoring fluid changes in PD but

had limited clinical values

• Our studies showed that BCM is of significant clinical

values and could be used to guide clinical practice

• BCM made it easier to control the volume status in PD

patients




