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Dilution index as a candidate parameter reflecting dialysis dose in
combined peritoneal dialysis and hemodialysis therapy

Yoshitaka MAEDA*, Toshio YAMADA**, and Tatsuo SHIIGAT*

*Nephrology Section, Department of Internal Medicine, Toride Kyodo General Hospital, Ibaraki,
**Department of Internal Medicine, Mishima Shakai-Hoken Hospital, Shizuoka, Japan

Combined peritoneal dialysis and hemodialysis therapy(combined therapy) is recognized as an
effective alternate in peritoneal dialysis patients with insufficient water and solute removal, but there is no
appropriate index for dialysis dose, as two distinct dialysis procedures are utilized in the same patient.
Among several candidate parameters, the dilution index proposed and defined by Yamada, et al as the
solute generation rate divided by the distribution volume and time-averaged concentration of the solute
might be applicable, because it is unrelated to the method of solute removal. Among Il patients
undergoing combined therapy at Toride Kyodo General Hospital, six patients who had transferred from
peritoneal dialysis alone to combined therapy were recruited. All patients received peritoneal dialysis
therapy for five consecutive days followed by one day off dialysis before a hemodialysis session on the
seventh day every week. Total weekly creatinine and urea removal by residual renal function, peritoneal
dialysis, and hemodialysis were measured, and their solute removal on the last(5th) day under peritoneal
dialysis was ascertained and correlated with the averaged daily removal of solutes. Hence the value of
solute removal obtained on the last day under peritoneal dialysis was multiplied seven times and defined
as the weekly solute generation. The distribution volumes of creatinine and urea were defined as 58 % of
body weight. The time-averaged concentration was obtained from the mean level of a solute before and
after a hemodialysis session. During the period followed solely by peritoneal dialysis, the dilution indices
for creatinine and urea were 1.22+0.14 and 1.85+0.14, respectively. The dilution index after tranferring
to combined therapy, calculated by the above-mentioned method was increased to 1.72+0.29 and 2.28+
0.31, respectively. Hence the dilution index may be useful for reflecting dialysis doses even in combined
therapy.
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Table 1. Patient profiles
Age Cause of Period of
Case Gender .

(years old) renal failure PD (month)

| 48 M CGN 60

2 46 M CGN 23

3 38 F IDDM 36

4 52 M CGN 18

5 57 F Cystinuria 56

6 34 M CGN 25
Total  45.8%+3.5 M/F=4/2 CGN/others=4/2 36.3%x7.3

M : male, F :female, CGN : chronic glomerulonephritis, IDDM : insulin—-

dependent diabetes mellitus
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Fig. 1. Weekly removal of creatinine and urea in patients receiving hemodialysis one day after the preceding
peritoneal dialysis

Peritoneal dialysis(PD) was performed from the first to the fifth day, followed by the sixth day off dialysis, a hemodialysis (HD)
session then undertaken on the seventh day. Mean daily solute removal was obtained by dividing the total weekly removal by seven
(days). The mean values of creatinine and urea removal were not significantly different from the values on the fifth day, and
correlated well with each other. See also Table 2 for each variable.

RRF : amount of creatinine or urea removed by residual renal function, Dialysis : amount of creatinine or urea removed by
peitoneal- or hemodialysis therapy

Table 2. Weekly removal of urea and creatinine

Day | 2 3 4 5 6 7 mean
Dialysis PD PD PD PD PD off HD
Cr RRF 138 107 [2+8 1811 610 I15£7 137 [4+8
(mg) Dialysis 506 =44 587+27 61026 646 £33 681 £37 0+0 2,250+229 754 £57
Total 518+37 597+24 622+22 664+ 26 697+£34 |15%7 2,263+226 768 £ 46
Urea RRF 29t19 23%15 2718 34+23 32+21  43*2] 36E19 32£19

(mg) Dialysis 3,251 %504 3,684*413 3,779%x506 4,115+492 4,410+£589 0=*0 14,183 1,711 4,774x540
Total 3,280+494 3,708*+406 3,806*t499 4,149%482 4,442+580 43*21 14,219%1,704 4,807%531

Weekly removal of creatinine and urea by residual renal function (RRF), peritoneal dialysis(PD) or hemodialysis (HD) in the six
patients receiving combined peritoneal dialysis and hemodialysis therapy. See also Fig. | for overall results. (mean£SEM)
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Table 3. Parameters of dilution index for peritoneal dialysis and
after transferring to the combined dialysis therapy in each
cases (n=6)

Peritoneal Combined
Parameters . . . .
dialysis dialysis
Volume (1) case | 27.1 27.1
2 36.4 37.3
3 26.3 26.8
4 34.4 34.0
5 32.8 33.2
6 36.5 37.2
Total 32.3%1.8 32.6x1.9
Cr G(mg) case | 5,457 10,501
2 7,331 6,351
3 4,218 3,781
4 5,503 4,200
5 3,960 4,722
6 7,109 6,434
Total 5,597+575 5,999+ 1,006
TAC case | 12.98 12.45(16.5/8.4)
(mg/dl) 2 21.04 12.81(18.36%7.25)
3 9.18 7.02(9.95/4.08)
4 13.90 10.30(14.10/6.49)
5 12.84 10.38(14.33/6.42)
6 20.20 12.07(16.30/7.84)
Total 15.02+1.89 10.84+0.88
D case | |.55 3.08
2 0.92 .33
3 |.74 .89
4 .12 .20
5 0.94 .37
6 .02 [.43
Total 1.22+0.14 1.72%+0.29
BUN G(mg) case | 24,517 41,708
2 65,726 52,238
3 18,690 15,030
4 24,982 23,259
5 28,648 26,390
6 37,370 40,096
Total 33,322+6,95I 33,120+5,650
TAC case | 43 42(55/28)
(mg/dl) 2 103 58(84/31)
3 30 2131/11)
4 42 42 (56/27)
5 59 47(67/217)
6 74 57(77/37)
Total 59+ 1| 44 +5
D case | 2.1 3.67
2 1.9 2.49
3 2.37 2.3l
4 .76 |.64
5 |.48 .70
6 .51 .89
Total 1.85%0.14 2.28+0.3l

The parentheses of TAC means the value obtained at a pre/post
hemodialysis session.
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Fig.2. Changes in dilution indexes before and after transfer from simple peritoneal dialysis to combined peritoneal

dialysis and hemodialysis therapy

Each dilution index in six patients transferred from peritoneal dialysis alone to combined therapy is shown.

Dilution indexes for urea solely in peritoneal dialysis are equal to routine Kt/V. See Table 3 for each variable.
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