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Original article

Mathematical analysis of the blood urea level and the pu-
rification efficacy for comparisons among acute blood pu-
rification modalities

Ttoigawa General Hospital, Department of Medical elec-
tronics :  Clinical Engineer’, Department of Internal
Medicine : Physician?

Syuntaro Ishidal, Takuro Isono!, Miyuki Shinbo!, No-
boru Saito?, Toshihiro Kasawa? , Fumihiro Akiyama?’

Objective and Study design: We mathematically exam-
ined the density and the efficiency of acute blood
purification modalities using urea as the reference
substance, employing the following formula :

(1) urea accumulated in the body fluid (VdC/dt)
=amount generated (G) —amount removed (CL X
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FRAERE=SRE—KEE
VdC/dt = G —CLXC
(BERIBERESR)

Results :

Conclusion :

Key words :

C), (2) urea purification cumulative amount C(t)
=C(0) Xe CXW 4 (1 —e LX) X G/CL, (3)
urea non purification cumulative amount C (next-
0)=C(t) +GX6/V, where V=urea distribution
volume = total body fluid (ml), CL=purification
urea clearance (ml/min), G=urea generation speed
(mg/min), t=purification time (min), 6 = non-
purification time (min), C(0) =urea concentration
at the beginning of purification (mg/ml), C(t) =
urea concentration at the end of purification (mg/
ml), C(next-0) =urea concentration at the begin-
ning of next purification (mg/ml).
Purification efficiencies were equal among mo-
dalities, as long as the total CL (CL ml/min X times
of blood purifications) was equivalent. The only
difference among modalities was the change in
concentration over time. Furthermore, we simu-
lated urea concentration between the continuous
and the intermittent modalities, with the total CL
and initial urea maintained at the same values. The
urea concentration on the following day was pro-
portional to the generation speed of urea, sug-
gested that the urea concentration was high after
short blood purification session. The removed fluid
volume was same on the starting day, but from the
second day onward larger volume was removed
with short purification time, and continuous purifi-
cation resulted in maximal removal.
Based on the above results, we consider it
possible to control the acute blood purification by
selecting the intermittent purification for 12 hours
a day.

acute blood purification, purification time,
purification clearance, purification, efficacy of the
urea concentration, urea mathematical principle
model
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