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Total body water (TBW): clinical relevance

e Pharmacokinetics
e Nutritional assessments

e Dialysis dose

Kt/V,

Vurea ~ TBW
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Total body water (TBW): measurement

Gold standard: isotope dilution

Measure baseline concentration of isotope

Add known quantity of isotope

1

2

3. Allow time for equilibration

4. Measure new concentration of isotope
5

Calculate volume of pool C;V;=0C,V,
V,=CV, /C,
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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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Morgenstern (2006)

Boys:

TBW = 0.10 x (HtWt)%68 - 0.37 x weight
Girls:

TBW = 0.14 x (HtWt)%%4 - 0.35 x weight

* Nomograms

 (Calculators...?
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Female TBW nomogram

a Height (cm)
Weight (kg) 50 54 58 62 66 70 74 78 82 86 € 94 98 102 106 110 114
2 20 21 22 24
3 24 26 28 29
E 28 30 32 34 36
5 3.1 33 35 38 4.0
6 33 36 38 41 43 46 48
7 35 38 41 44 48 49 52 55 57
8 37 40 43 46 49 52 55 58 6.1 64 6.6
9 49 52 55 58 6.1 6.4 67 7.0 73 76
10 5.1 54 58 6.1 6.4 6.8 71 74 77 8.0 83 8.6
11 53 56 6.0 6.4 6.7 7.1 74 7.7 8.1 8.4 87 9.0 93 9.6
12 54 58 6.2 6.6 7.0 73 77 8.0 84 87 9.1 94 97 10.0
13 72 76 80 83 8.7 9.1 94 98 10.1 10.4
14 74 78 82 8.6 9.0 94 9.7 10.1 105 10.8
15 76 8.0 85 89 93 9.7 10.0 104 108 11.2
16 78 83 87 9.1 95 99 103 10.7 11.1 11.5
17 93 98 102 10.6 11.0 114 11.8
18 96 100 105 10.9 113 11.7 122
19 98 102 107 11.1 116 12.0 125
20 100 104 109 11.4 118 123 127
b Height (cm)
Weight (kg) 106 110 114 118 122 126 130 134 138 142 146 150 154 158 162 166 170 174 178 182 186 190
20 118 123 127 132 136 140 145 149 153 157 161 165
22 123 128 133 137 142 147 151 156 160 164 169 173
24 128 133 138 143 148 152 157 162 167 171 176 180 185 189 194
26 132 137 142 148 153 158 163 168 173 178 183 187 192 197 2.1
28 136 141 147 152 158 163 168 173 179 184 189 194 199 204 209 213 218
30 139 145 151 157 162 168 173 179 184 189 195 200 205 210 215 220 225
32 143 149 155 161 166 172 178 184 189 195 200 206 211 217 222 227 232 237 M3
34 146 152 158 164 170 177 182 188 194 200 206 211 217 223 228 234 239 244 250
36 148 155 162 168 174 181 187 193 199 205 211 217 223 228 234 240 245 251 26 262 267
383 151 158 165 171 178 184 191 197 203 210 216 222 228 234 240 246 251 257 263 269 274
40 168 174 181 188 195 201 207 214 220 227 233 239 245 251 257 263 269 275 281 286
42 170 177 184 191 198 205 211 218 225 231 238 244 250 257 263 269 275 281 287 293
44 173 180 187 195 202 209 215 222 229 236 242 249 255 262 268 274 281 287 293 299
46 175 183 190 198 205 212 219 226 233 240 247 253 260 267 273 2830 286 293 299 305
48 178 185 193 200 208 215 223 230 237 244 251 258 265 272 278 285 292 298 305 311
50 180 188 196 203 2111 218 226 233 241 248 255 262 269 276 283 290 297 304 310 317
52 206 214 21 229 237 244 252 259 266 274 281 288 295 302 309 316 322
S 208 216 224 232 240 248 255 263 270 278 285 292 299 307 314 321 328
56 211 219 227 235 243 251 259 266 274 282 289 297 304 311 319 326 333
58 213 21 230 238 246 254 262 270 278 285 293 301 308 316 323 331 338
60 215 24 232 241 249 257 265 273 281 289 297 305 313 320 328 335 33
62 217 226 234 243 252 260 268 277 285 293 301 309 317 324 332 340 348
64 219 28 237 246 254 263 271 280 288 296 304 313 321 329 336 344 352
66 248 257 265 274 283 291 300 308 316 324 332 341 349 357
68 250 259 268 277 286 294 303 311 320 328 336 345 353 36.1
70 252 261 270 279 288 297 306 315 323 332 340 349 357 365
2 254 264 273 282 291 300 309 318 327 335 344 352 361 369
74 256 266 275 284 294 303 312 321 330 339 37 356 365 373
76 258 268 277 287 296 306 315 324 333 342 351 360 368 373
78 260 270 279 289 299 308 317 327 336 345 354 363 372 381
80 262 272 281 291 301 311 320 330 339 348 357 367 376 385



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

. Easy-to-use interface
. Mobile friendly

. Accounts for fluid overload

1

2

3

4. Also calculates BSA
5. Built-in guidance
6. Hosted on a larger library of

pediatric nephrology knowledge
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BSA & Total Body Water Calculator ® Info

kidneywiki

Cite This Calculator

Town RM. Body Surface Area & Total Body Water Calculator. kidney.wiki. Published August 18, 2022. Accessed February 23, 2023.
https://Kidney.wiki/bsa-tbw-calculator/

How To Use This Calculator

Topic = Total body water (TBW) v

TBW calculation

The Morgenstern (2006) equation was derived from a sample of pediatric (ages 1 mo-23 y) patients on peritoneal dialysis. A
study in pediatric hemodialysis patients found body composition-derived V correlated well with Morgensternii:, and it is the
recommended formula for calculating TBW in children on dialysis“"ﬂ. The Mellits-Cheek formula was derived from healthy
children and included very few infants; it may systematically overestimate TBW in children on dialysis (and thereby
underestimate Kt/V)®l. No study has directly compared the validity of Morgenstern vs Mellits-Cheek equations in healthy
children. The Wells formula was derived from a sample of 672 healthy children (0-19 y) and included a large number of
infants; this more recent data (1990-2003) may better reflect the body composition of contemporary healthy infants and
children.

Fluid overload states

For patients with fluid overload, the edema fluid (i.e., 1000 mL per kg of weight attributed to fluid overload) should be added
to the TBW calculated from their estimated edema-free ("dry") weight. Example: a 150 cm, 55 kg boy is estimated to have
10% fluid overload (estimated dry weight of 50 kg). Using the dry weight of 50 kg, the Morgenstern equation yields a TBW
(dry) of 24656 mL; adding 5000 mL (1000 mL/kg * 5 kg of fluid weight) yields a TBW of 29.7 L. This result is >13% higher
than if a body weight of 55 kg was used in the Morgenstern equation.

ram

Excess fluid weight



How could using a calculator rather
than a shorthand estimate (600 mL/kg)
impact patient care?



Potential impacts on patient care: a brief quality assessment

* Convenience sample of PD patients aged <2 years since 2020

CWE

(n =13, aged <1 wk-2 yrs)
* Initial “goal” fill volumes based on BSA
e 700 mL/m? if aged 0-2 years

e 1000 mL/m?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

12 Cycles
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Potential impacts on patient care: a brief quality assessment

# of cycles to achieve prescribed Kt/V of 21.8

m Shorthand m Morgenstern
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Conclusion: using a TBW
homogram or a
calculator is preferable
to crude estimation and
may impact
management decisions

kidney.wiki/tbw
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