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Comparative Evaluation of Creatinine Interferences by Glucose in Various Dialysates
Based on Creatinine Measurement Methods
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Background: The peritoneal equilibrium test (PET), a semi-quantitative assessment for peritoneal dialysis patients, helps evaluate suitability,
prognosis, and modality changes. High glucose concentrations in peritoneal dialysates (PD) can interfere with creatinine assays, necessitating a
correction factor (CF). We calculated the CF for various PD and creatinine measurement methods.

Methods: Creatinine and glucose levels in the PD from three manufacturers were determined using five systems of measurement principles and
analyzers. New CFs were calculated using method A (Twardowski) or B (linear regression). We retrospectively evaluated the equivalence of the
204 PET semiquantitative transfer results obtained over two years using the new and old CFs.

Results: The calculated CF of method A ranged from 0.000051183 to 0.000221729, depending on the type of PD and creatinine measurement
system. The CF of method B had a slope ranging from 0.000106270 to 0.000285902 and an intercept ranging from —0.248825054 to —0.08519815
for each combination. We found very good agreement between the PET results obtained by applying the new CFs and those obtained by applying
the old CFs (weighted kappa=0.95) with method A and a substantial agreement (weighted kappa=0.82) with method B, with variations according
to the systems.

Conclusions: The CF of PD differed according to the creatinine measurement systems and PD types. Although there was good agreement in
PET results between new and old CFs, we propose the application of the new calculated CFs with the new creatinine measurement method be-
cause some cases showed less agreement.
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Table 1. List of methods of creatinine measurement in Yonsei University Health System

Creatinine method

Lowest detectable

Name of hospital Instrument ;
P Measurement principle SWlsirrsiion or level, mg/dL
compensation

Severance (Body fluid Part) ~ DxC 700 AU (Beckman Coulter, Brea, CA, USA) Compensated rate-blanked Jaffe kinetic -0.2 0011
Severance (Chemistry Part)  Atellica CH 930 (Siemens Healthineers, Malvern, PA, USA)  Compensated rate-blanked Jaffe kinetic -03 0.08
Severance (Cancer Center)  ¢702 (Roche Diagnostics, Rotkreuz, Switzerland) Compensated rate-blanked Jaffe kinetic -03 017
Gangnam Severance AU 5800 (Beckman Coulter, Brea, CA, USA) Compensated rate-blanked Jaffe kinetic -0.2 0.011
Yongin Severance €702 (Roche Diagnostics, Rotkreuz, Switzerland) Enzymatic 0 0.06

Table 2. List of peritoneal dialysis solutions and their anhydrous glucose and calcium concentrations

Expected anhydrous glucose Calcium (chloride) concentration,

Peritoneal dialysate Manufacturer* e e ¥ o
Physioneal 2.5% Baxter 2,270 1.25
Physioneal 4.25% Baxter 3,860 1.25
Peripure 2.5% Boryung 22270 1.25
Peripure 4.25% Boryung 3,860 1.25
Staysafe balance 2.3% (CAPD19 balance) FMC 2273 1.25
Staysafe balance 4.25% (CAPD18 balance) FMC 4250 1.25
Staysafe balance 2.3% (CAPD4 balance) FMC 2273 1.75
Staysafe balance 4.25% (CAPD3 balance) FMC 4250 1.75

*Baxter (Baxter Korea, Seoul, Republic of Korea), Boryung (Boryung Pharmaceutical Co., Seoul, Republic of Korea), FMC (Fresenius Medical Care Korea, Seoul, Republic of Korea).
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Table 3. Glucose and creatinine concentrations in peritoneal dialysis solutions as measured by various instruments

DxC 700 Atellica CH 930

€702 (Roche) compensat-

ed rate-blanked Jaffe ki- AU

¢702

Peritoneal  Concentration (Beckman Coulter) (Siemens Healthineers) peea— (Beckman Coulter) (Roche), Enzymatic
dialysate of solution
Glucose  Creatinine Glucose  Creatinine Glucose  Creatinine Glucose  Creatinine Glucose  Creatinine

(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dl)  (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Physioneal Low 2,281 043 1,856 043 2,368 0.12 2,390 0.20 2425 <006
(Baxter) 2316 017 2,260 038 2,252 0.12 2376 037 2,270 <006
High 3,854 062 3872 0.82 3,864 037 4,160 043 3990 <006

3963 039 3824 076 3,822 037 3,989 073 3,900 <006

1:1 mixture of 3310 030 3,168 056 3,150 0.20 3216 0.62 2,990 <006

lowand High 3158 029 3072 056 3078 0.24 3,081 055 3010 <006

Peripure  Low 2,452 0.15 2,364 037 2,272 037 2,705 031 2325 <006
(Bo- 2,396 0.14 2332 034 2,308 0.12 2,497 040 2,310 <006
L 4,195 037 4072 0.79 3,846 007 4,445 075 3,950 <006
4129 036 3952 075 3990 031 4083 0.70 4050 <006

1:1 mixture of 3,249 025 3,136 052 3,168 0.19 3330 048 3,110 <006

Lowand High 3960 0.24 3,168 035 3,156 020 3,307 048 3,080 <006

CAPD 19  Low 2,283 037 2324 0.48 2,348 035 2524 0.42 2,305 <006
and 18 2,359 0.13 2,260 037 2,284 0.12 2,387 037 2320 <006
(MO High 4248 0.65 4,344 093 4,284 007 4,601 075 4510 <006
4417 0.41 4232 083 4,254 038 4,455 0.66 4330 <006

1:1 mixture of 3385 027 3224 0561 3270 023 3413 048 3220 <006
lowandHigh  33gg 0.28 3256 0.59 3,264 025 3,458 0.59 3,190 <006

CAPD4  Low 2,255 035 2308 061 2,348 035 2,495 042 2330 <006
and3 2,396 0.15 2296 047 2,284 0.12 2,380 044 2390 <006
(19, High 4246 0.70 4360 120 4284 007 4,600 0.60 4,260 <006
4,463 0.49 4,280 1.03 4254 038 4,449 077 4240 <006

1:1 mixture of 3427 028 3272 0.74 3,270 023 3492 048 3,300 <006

Lowand High 3417 027 3272 0.74 3,264 025 3457 051 3,250 <006

These creatinine concentrations of peritoneal dialysis solutions are those before the correction factor was applied.
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Table 4. Two types of correction factors according to various peritoneal dialysis solutions and chemistry analyzer platforms

Physioneal (Baxter)

Peripure (Boryung)

CAPD 19 and 18 (FMC)

CAPD 4 and 3 (FMC)

Instrument Parameter
Method A Method B Method A Method B Method A Method B Method A Method B
DxC (Beckman ~ Slope 0000174693 0000138048  0.0000746874 0000130298 000015754 0000130437  0.000160036  0.000150353
Coulter) Intercept ~0.1542850 -0.17350818 —0.16789828 ~0.22559993
R? 0.9963626 0.99522095 0.99683878 0.96382216
Atellica Slope 0000221729 0000254117 0000175261 0000244696 0000210314 0000231204 0000210314  0.000285902
(Siemens) Intercept -0.2162616 -0.2488251 -0.1327496 -0.1475977
R? 0.9146610 0.8711298 09612804 0.9465117
cobas 702 Slope 0000073258 0000106270  0.000063507 0000142407 000005118  0.000132136  0.000065088  0.000143688
(Roche) Intercept 00851982 ~0.2315352 -0.1982227 02291190
R? 0.8156502 09303337 0.9688801 0.9716993
AU 5800 (Beck-  Slope 0000093524 0000169062  0.000141666 0000190242 000016471 0000154872 0000149386 0.000118628
man Coulter)  |ntercept -0.0180050 -0.1232345 00063272 0.1337608
R? 0.6932880 0.8955966 0.9452530 0.7827639
cobas 702 Slope 0 0.0000000 0 0.0000000 0 0.0000000 0 0.000000000
enzymatic Intercept 0.0000000 0.0000000 0.0424264 0.0424264
(Roche) R? 0.0000000 0 0 0

The correction factor in Reference [1] was 0.000531415; ABA-200 (Abbott) was used, Twardowski (1987).
The correction factor in Reference [6] was 0.000174419; CX3 (Beckman) was used, Severance Hosp. (1997).
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Table 5. Peritoneal dialysis solutions used for peritoneal equilibrium
test in three hospitals from March 2021 to February 2023

Physioneal Peripure CAPD 4 and 3
Hospital (Baxter) (Boryung) (FMC)
2.5% 4.25% 2.5% 2.3% 4.25%
Severance Hospital 9 81 1 2 67
Gangnam Severance 16 5 16 1 0
Hospital
Yongin Severance 6 0 0 0 0
Hospital
Total 31 86 17 3 67
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Table 6. Agreement between peritoneal equilibrium test results obtained using previous correction factors and those obtained using method A or B

D/Pcreaumne[zthr)

DlAhri/DO glucose

Hospital Number of cases
Weighted x Wald 95% Cls Weighted x Wald 95% Cls

Total
Previous result and method A 0.95 0.914,0979 0.50 0.411,0.591 204
Previous result and method B 0.82 0.756, 0.889 0.50 0.411,0.591

Severance Hospital
Previous result and method A 0.99 0.958, 1.000 0.47 0.381,0.556 160
Previous result and method B 0.85 0.794, 0912 0.47 0.381,0.556

Gangnam Severance Hospital
Previous result and method A 0.79 0.642,0.933 0.66 0.454, 0.864 38
Previous result and method B 0.66 0.414,0.899 0.66 0.454, 0.864

Yongin Severance Hospital
Previous result and method A 1.00 1.000, 1.000 1.00 1.000, 1.000 6
Previous result and method B 1.00 1.000, 1.000 1.00 1.000, 1.000

Abbreviations: D/Peratinineien, dialysate-to-plasma creatinine ratio at 4 hr; Duang/Do gucose, dialysate glucose concentration at 4 hr divided by the glucose concentration in the 0-hr

dialysate sample; confidence intervals (Cls); Lower boundary and upper boundary of 95% Cls are presented sequentially, separated by a comma.
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