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Overview 

• What are we trying to achieve? 

• What does bioimpedance tell us? 

• Can we use bioimpedance to improve management? 



What is sufficient control of volume status? 

Avoidance of fluid-

overload related 

deaths 

 

 

 

Blood pressure 

 

 

 

 

LVH 

 

 

 

✓ 
 
Role of volume 

management 

versus 

medication? 

 

e.g. progressive 

increase, inter-

dialytic weight gain 



Does    in LVM translate into survival benefit? 
 Meta-analysis 32 trials, 5044 participants 

Badve S, Am J Kid Dis, 2016 

ESA, 7 trials n=1994 

RAAS, 7 trials n=701 

Volume interventions    (pooled by intervention 

type), no significant effect 



The Lancet, 

2009 

Intervention: 

BP 

medication - 

not fluid 

removal 



What is best control of volume status? 

• Does all these things (survival, BP, LVH), plus 

• Helps to manage symptoms (breathlessness, oedema) 

• Without compromising residual kidney function 





Multivariate analyses matrix for covariates included in patient cohorts 

 

28 out of 29 cohorts had multivariate analyses, with adjustment for age (86%), gender (72%), diabetes 

mellitus (69%), dialysis vintage (59%), albumin (51%), nutritional markers (31%), dialysis adequacy (31%) 

and inflammation (CRP/IL6 – 24%). 

 

In cohorts with a MVA, 26 demonstrated BIA-defined overhydration independently predicted mortality.     

 





Cumulative chronic fluid 
overload and BP in 39,566 HD 

patients from 26 countries 

Fluid overload and inflammation 
in 8883 European HD patients 

Zocalli et al, JASN, 2017 Dekker et al, KI, 2017 

Residual kidney function not measured 



Barac-Nieto M, Am J Clin Nut, 1978 

  6.2 kg   4.0 kg   3.0 kg                Overhydration BCM  

3 COMPARTMENT MODEL 

Chamney et al., Am J Clin Nut, 2007 



Hypoalbuminaemia and 
Overhydration in PD patients 

Biju J., cJASN, 2010 



Multiple frequency bioimpedance devices to guide 
fluid management in people with chronic kidney 
disease having dialysis* 



Tan, BK, Yu Z, et al. KI 2015 

Does BI monitoring add value? 

ClinicalTrials.gov NO: NCT00801112 

Vector plots to show direction of change – NOT 

target driven 

4 nested studies in an overarching RCT using a 

PROBE design 

308 patients 

Follow-up 1 year – primary endpoint calculated 

fluid status from BI 

 







UK – NON-ANURIC PATIENTS 

n=131 

 

CONTROLS – stable 

INTERVENTION – target weight 

reduced, no change in ECW or 

ECW/RATIO, relative 

preservation of urine volume 

 

 

SHANGHAI – NON-ANURIC 

PATIENTS  n=84 

 

BOTH GROUPS – NO CHANGE 



SHANGHAI – ANURIC 

PATIENTS    n=75 
 

CONTROLS – Fluid status 

worsened with an increase in the 

phase angle, drop in TBW without 

a concomitant change in 

ECW/TBW ratio 

 

INTERVENTION -  Fluid status 

stable, with a stable BI vector. 

This was associated with an 

increase in the glucose 

prescription 



Change from baseline 

All patients, data adjusted for age, comorbidity, gender and clinic visit 
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COMPASS Trial 

• RCT 137 subjects (non-anuric, urine volume >500 ml/day) 

• Multi-centre, Open design 

• Endpoint RKF decline 

• Clinical information v BIS guided (BCM OH index. ECW/TBW) 

• Target – within 1 L of the ‘dry’ weight, i.e. -1 to +1 L OH index. 

• Control group BIS measure start and end of study 

• Active group – 2 monthly 

 
Oh, K-H et al, PDI, 2018 



In both groups, <50% of subjects were within the target range (-1 to +1 L at the 

start and end of the study 

Oh, K-H et al, PDI, 2018 



INTERVENTIONS 

Mostly dietary (same in both groups) 

Most were prescribed diuretics (70%) 

Slightly more likely to increase or reduce diuretics in the BIS group 

No substantive changes in the dialysis prescription 

Oh, K-H et al, PDI, 2018 



What are my conclusions? 

• No established strategy to reduce excess volume associated mortality 

• BIA adds new information, confirms overhydration is a strong indicator of 
worse outcomes, but also reflects several aspects of ill-health (muscle 
wasting, malnutrition, inflammation, comorbidity, hypoalbuminaemia): this 
suggests a ‘risk-stratification approach’ will be needed 

• In non-anuric PD patients volume is stable – so maybe don’t rock the boat 

• Anuria exacerbates this picture; longitudinal studies suggest this is mainly 
through progressive muscle wasting 

• BIA directed/observed interventions can reduce BP, LVH – does this 
translate into patient benefit? Medication also important. 

• Assessing and managing volume status is a complex intervention: we still 
need to understand more about how this is best achieved 
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