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Double Pool, Variable-Extracellular
Volume Urea Kinetic Model

Variables:

ﬁ

extracellular compartment volume (ml)
intracellular compartment volume (ml)

<

(E = extracellularurea nitrogen concentration (mg/ml)

C, = intracellular urea nitrogen concentration (mg/ml)

G = Urea nitrogen generation rate (mg/ml)

K. = intercompartment mass transfer coefficient (ml/min)

K = dialyzer urea clearance (ml/min)

t = time (min)

of = rate of weight gain during or between dialysis (ml/min)
dt = small interval of time (mm)

Initially, when t =()
® - cay
Gh C;(t)
B = V)

Equation of double pool UKM:

dCE /E= VHCE + CHVE = G-KdfCe-Q -CK D1
dt dt dt
CHIVE = of (@f 1S negative during dialysis) D2
dt
Integrate D2:
VE = VB+Qft D3
Kd{Ce-C)) D4

Y f!
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Discrete solution of equation D1:

CHt+dt)= CR+ dt[G - KdCHt) - C,(t)J /( Qft+ VE) - CHY)K - CHt) Qf D5
Discrete solution of equation D4:
c,(t+dt) = crt+ dt [KACHY) - Cj(t)] /V, D6

Following is a description of the algorithm for calculating V and G described in appendix 2:

To solve for CEand Cj at the end of dialysis:
Divide total dialysis time into a selected number of time intervals ( )
Divide total dialysis time ( ) to obtain a discrete value for dt
Solve equation D5 for t=0 conditions
Solve equation D6 for t=0 conditions
Replace CHt)and Cj(t) with new values for CEand c, respectively
Loop through solutions of equations D5 and D6 ( ) times

CEshould match the measured post dialysis BUN
|f CEdoes not match, adjust VVEand V, and begin again.
This establishes V.

To solve for CEand G at the end of a week of dialysis:
Select the next interdialysis interval
Divide this total time into discrete small () intervals as above
Change Qfto reflect rate of weight gain between dialysis
Use previous solutions for CEt)and Cj(t) above for CRJ,€D,VED
Loop through solutions of equations D5 and D6 ( ) times
Repeat intradialysis and interdialysis solutions for CEt)and Cj(t) until a week of time has
elapsed

CEshould match the measured pre dialysis BUN.
|f CEdoes not match, adjust G and repeat from thebeginning.
This establishes G.



Double Pool, Variable-Extracellular Volume Urea Kinetic Model

< Decrement V
¢ Increment V
Start
Select V Calculate C2b
ESlits ) h 4 »| postdialysis Abs[(C2a-C2b)/c2a]
T >0.001
Calculate C1b
at one week
) Decrement G
yes
Increment G ne C1b < C1a i Abs[(C1b-C1a)/c1b]
>0.001
C2a = measured post dialysis BUN

C2b = calculated post dialysis BUN
Cla
Clb = calculated pre dialysis BUN

Vand G

measured pre dialysis BUN
determined

End



Ct++
Double Pool, Variable-Extracellular Volume Urea

Kinetic Model

Start Processing

Period = 2

Tdown = 300

Tup[l] = 5460

Tup[2] = 4020

Qf[1] -2.33

Qf[2] = -2.33

Qwgll] = 0.128

Qwg[2] = 0.174

Kd = 184

Keu = 800

CeFinal = 0.102

CeStart = 0.655

Adjust  VeO Diff 0.183 : VeO = 8005 : G
Adjust  VeO Diff 0.182 : VeO - 8010 : G
Adjust  VeO Diff 0.181 : VeO = 8015 : G
Adjust  VeO Diff 0.18: VeO = 8020 : G
Adjust  VeO Diff 0.179 : VeO = 8025 : G
Adjust  VeO Diff 0.178 : VeO = 8030 : G
Adjust  VeO Diff 0.177 : VeO = 8035 : G
Adjust  VeO Diff 0.176 : VeO 8040 : G
Adjust  VeO Diff 0.175 : VeO = 8045 : G
Adjust  VeO Diff 0.174 : VeO = 8050 : G
Adjust  VeO Diff 0.174 : VeO = 8055 : G
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VeO
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VeO
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Diff
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- Diff

Diff
Diff
Diff
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0.171 :
0.17

0.169 :
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0.161 :
0.16 -
0.16 :
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8215
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8225 .
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“ dialysate modified Direct

Dialysate Quantitative method dialysate
(Dspot)

U(rAng)
5000

3000 | Exponential
‘Q--.... )
1000}
| | | | L, T (hr)
1l 23 4 ¢%
Plot graph 1
o= omoxoA [at =123 tot (hr)]
Exponential estimation of graph 1
Y =a*e'lx
Estimate by integrate exponential equation from 0-5 (from 0-4 if dialysis time = 4 hr)
=] yd

) = Urearemoval in dialysate at "Lhour
Cd) = urea concentration in dialysate at end of LLhour
V*IL = volume of dialysate at ‘Lhour
ab = constant
= total urea removal in dialysate
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