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Total body water (TBW): clinical relevance

• Pharmacokinetics

• Nutritional assessments

• Dialysis dose
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Kt/Vurea

Vurea ≈ TBW



Total body water (TBW): measurement

Gold standard: isotope dilution

1. Measure baseline concentration of isotope

2. Add known quantity of isotope

3. Allow time for equilibration

4. Measure new concentration of isotope

5. Calculate volume of pool
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Total body water (TBW): measurement

Clinical alternatives to isotope dilution

1. Urea kinetic modeling (in HD)

2. Bioelectrical impedance analysis (BIA)

3. Anthropomorphic estimates
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Total body water (TBW): anthropomorphic estimate milestones
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Equation(s) Demographics Ages Disease states?

Hume-Weyers 
(1971)

30 females
30 males 33-84 y Healthy

Watson
(1980)

265 females
458 males 17-86 y

Mostly healthy, 
some mild 
conditions

Mellits-Cheek 
(1970)

83 females
168 males 1 mo – 34 y Healthy

201 males
Morgenstern 

(2002)
104 females 0-21 y Healthy

Morgenstern 
(2006)

25 females
39 males 1.5 mo – 23 y PD



Boys:
TBW = 0.10 × (HtWt)0.68 − 0.37 × weight

Girls: 
TBW = 0.14 × (HtWt)0.64 − 0.35 × weight

• Nomograms

• Calculators…?

Morgenstern (2006)
Boys:
TBW = 0.10 × (HtWt)0.68 − 0.37 × weight

Girls: 
TBW = 0.14 × (HtWt)0.64 − 0.35 × weight

• Nomograms

• Calculators
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Online calculator:
https://kidney.wiki/tbw

1. Easy-to-use interface

2. Mobile friendly

3. Accounts for fluid overload

4. Also calculates BSA

5. Built-in guidance

6. Hosted on a larger library of 

pediatric nephrology knowledge



How could using a calculator rather 
than a shorthand estimate (600 mL/kg) 
impact patient care?
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Potential impacts on patient care: a brief quality assessment

• Convenience sample of PD patients aged ≤2 years since 2020 
(n = 13, aged <1 wk–2 yrs)

• Initial “goal” fill volumes based on BSA
• 700 mL/m² if aged 0-2 years
• 1000 mL/m² if aged 2 years

• Hourly cycles
• Assume UF of 3% body weight/day
• Prescribed Kt/V of 1.8
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Potential impacts on patient care: a brief quality assessment
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Potential impacts on patient care: a brief quality assessment
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Conclusion: using a TBW 
nomogram or a 
calculator is preferable 
to crude estimation and 
may impact 
management decisions

kidney.wiki/tbw
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