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Abstract
analyzer, US-3600 (Eiken Chemical), compared with the conventional analyzer US-3500 and quantitative

Objective: To evaluate the analytical performance of the new fully automated urine

methods.

Methods: We analyzed 542 patient urine samples using the US-3500 and US-3600 analyzers with Uropaper
a I ‘Eiken’ strips. We measured protein, albumin, creatinine, glucose, occult blood, ketones, leukocytes,
urobilinogen, bilirubin, pH, and nitrite, as well as specific gravity (reflectometer). We calculated
concordance rates and weighted kappa coefficients between the two analyzers. Protein, albumin, glucose,
and creatinine levels were compared with quantitative methods. Bilirubin results were verified using
Ictotest (Siemens Healthineers).

Results: The US-3600 showed excellent agreement with the US-3500; perfect concordance rates ranged
from 86.7% to 100%, and weighted Kappa coefficients exceeded 0.9 for all qualitative parameters. Specific
gravity showed a high correlation (y=1.077x-0.078, r=0.992). Although protein agreement with quantitative
methods was slightly lower in the US-3600 due to dark urine interference, the discordance was not
clinically significant. Notably, the US-3600 demonstrated improved negative concordance for bilirubin
detection compared to the US-3500, significantly reducing false positives by utilizing abnormal color flags.
Conclusion: The US-3600 demonstrates high analytical reliability comparable to the US-3500, with superior
bilirubin detection capability. It is well-suited for routine clinical urinalysis.

Key words fully automated urine analyzer, US-3600, urine dipstick test, urinalysis

Received Mar. 13, 2026: Accepted Jun. 4, 2026 DB R AR B R SR TR RN R B R RE R I [

Rin YOKOYAMAY, Yoshifumi MORITAY,

Takashi HISASUEY, Naru NAKATSUKAY,

Masami TANAKAY, Yoshikazu ONOV,

Teruhiko YOSHIDA!?, Makoto KURANO!?

DHURUR 2 [ E0 B s o B A A 1
Department of Clinical Laboratory, The University of
Tokyo Hospital

R [ DA RE A A [ 247 WP
Department of Clinical Laboratory Medicine, Graduate
School of Medicine, The University of Tokyo
T 113-8655 W LRUHR St X AR 7-3-1
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655, Japan
Corresponding author : #111 [
TEL : 03-3815-5411 (A 35022)
E-malil : yokoyamar-lab@h.u-tokyo.ac.jp

XXX



Article in press

A & HEML 5185675

1. FUBHIC

REVERRANL, B - REREERAH R RO A
7)== 7BV TR D ERN D OEE LD
—DOThb, FREDLOMME - RAEICERTESZ
Lnh, BRESLIREEIIEO AL LT, EHDA
) ==y TRAEE LTS ER LTS Y, CKD
BT A 202412 BT, BB MR H S E R
NOZTLREEELIREAI+DEE L TED,
CKDEZOZHEO AL L L TREMWERIE DL iE D
FonTnw5b2,

20244E12 0, WML St & ) 2 BRS
HFEEE US-3600 (BLF, US-3600) 235852 S 7z,
US-3600 1%, it k1% T D 5 4 H B IR 5541 2 8 US-
3500 (BAF, US-3500) DFEARMEFEAE AL DD,
Hetg R oORH B L 2—F ) 71 o L2 S
NTWb, M TEFHET IV TV XL DLEDAT
bTHY, @HAHEIZBVWTRED & AMBER®
FERRED ) ELTWa L DGR H B, Lo Lk
A5, US-3600 D FEANERE & T L 72 i 13 7E L
Vg

AKEFZETlE, US-3600 D H EHAEIZB T 5 H BT
LT D720, BBRBEZ v THE R

US-3500 & DM, EEE L O—HERB IO
VB U HERRBRER & O—BERE R L 72,

2. MEBLVHE

1) HEHIUHE

Mratkes & L CUS-3600 & A I ikt 7 o _— %
— o I S0P 1103 bR at) 2 4#
L7z xFHEAEREICUS3500 L Moy o mR—
8= g I %HF 112 Hvi7z. B BE R I W
FTNHEIFHETH ), 1050 L E & HE SNz
ROWEMIL1.050 & LTH/o7z0 F72, HBIHT
$#1& LABOSPECT 006 (M X&#LHNA 7 7)
EZDORETH 2 HE TR BEHRIE-AR v~ 17
OTP-AR, A—tJa— <A 27u7Vv73Iv (5
T 7 A4V AR ERK S, Y A4 — b
CRE, 7 A v 74— %% GLU-HK (Fkal&stds
JTAN) #fEHL, RbPoEH, TVTIV, ¥
L7 =y, fErEsllE L, &H, TIVT7 IV,
JVTF = OMEMMPHP/CHE A/CHEET
L., CKD#Z#A A F2024 % £ 1AL 5 ASDE
HIRK G2 L 727, EEED S EEMEAOEH
X InF % Table 112773, BV IVE ¥ OffERER &
L Clctotest (¥ — AV ANVATT - AT 5 )

Table 1 Conversion table from quantitative values to semi-quantitative grades

Protein

Quantification (mg/dL) =12 12.1~25 25.1~65 65.1~200 200.1 ~ 650 >650
Semi-quantification - + 2+ 3+ 4+
Albumin

Quantification (mg/dL) =20 20.1~55 55.1~115 115.1~225 >250
Semi-quantification 10 30 80 150 over

Creatinine

Quantification (mg/dL) =30 30.1~75 75.1~150 150.1 ~ 250 >250
Semi-quantification 10 50 100 200 300

Glucose

Quantification (mg/dL) =40 40.1~80 80.1~175 175.1 ~ 375 375.1~1000 >1000
Semi-quantification + 1+ 2+ 3+ 4+
P/C ratio

Quantification (g/gCr) <0.15 0.15~0.49 =0.50

PCR categories

A1(Normal to mildly increased)

A2 (Moderately increased)

A3 (Severely increased)

A/C ratio
Quantification (mg/gCr)

ACR categories

<30

A1(Normal to mildly increased)

30.0~299

A2 (Moderately increased)

=300

A3 (Severely increased)
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Fig. 1 Comparison of urine color distribution between the study samples and routine samples
The pie charts illustrate the distribution of urine colors in the samples used in this study (n = 542, A)
compared to the routine samples collected over one week at the University of Tokyo Hospital (n = 2303, B).
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Fig. 2-A Comparison of dipstick results between US-3600 and US-3500
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Fig. 2-B  Comparison of dipstick results between US-3600 and US-3500
(A) and (B) show the cross-tabulation of semi-quantitative results for 11 parameters:
protein, albumin, glucose, occult blood, creatinine, ketones, leukocytes, urobilinogen,
bilirubin, pH, and nitrite. The numbers in each cell represent the sample count for
each grade.
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Fig. 3 Correlation of specific gravity between US-3600 and US-3500

y % US-3600 Dl 5E1H & L, Passing-Bablok [Al/f 45
M EAT- 728 2 A y=1.077x-0078 D RFR DS 5 11
72 (Fig. 3, Table 2),

A scatter plot comparing the specific gravity measured by the refractometer method of
both analyzers (n = 542). The regression line was calculated using Passing-Bablok

regression with a Spearman’s rank correlation coefficient.

Table 2 Summary of concordance between US-3600 and US-3500

Exact *1-rank Correlation Weighted kappa

concordance(%) concordance(%) coefficient coefficient
Protein 89.1 100 0.961 0.97
Albumin 93.0 100 0.980 0.99
Creatinine 86.7 100 0.947 0.94
Glucose 95.8 100 0.990 0.99
Occult blood 94.8 100 0.956 0.99
Ketones 99.4 100 0.965 0.99
Leukocytes 96.5 100 0.979 0.98
Urobilinogen 94.8 100 0.973 0.96
Bilirubin 98.2 100 0.922 0.97
pH 87.8 100 0.975 0.99
Nitrite 100

Regression equation Correlation coefficient
Specific gravity y=1.077x-0.078 0.992
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Fig. 4-A Comparison of dipstick results between US-3600

, US-3500, and quantitative methods

The tables compare the results of US-3600 (left) and US-3500 (right) for protein, albumin, creatinine,
and glucose against their respective quantitative measurement values (n = 502).
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Table 3 Summary of concordance between US-3600, US-3500 and quantitative methods

Exact concordance with quantitative
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method (%)

p value

US-3600 US-3500 McNemar’s test
Protein 71.5 75.9 <0.05
Albumin 71.9 72.9 not significant
Creatinine 75.7 74.9 not significant
Glucose 92.4 92.2 not significant
P/C ratio 80.1 81.2 not significant
A/C ratio 79.5 78.3 not significant
| Picratio |
Quantitative method Quantitative method
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Fig. 4-B Comparison of dipstick results between US-3600, US-3500, and quantitative methods
The tables compare the results of US-3600 (left) and US-3500 (right) for protein-creatinine ratio and
albumin-creatinine ratio against their respective quantitative measurement values (n = 502).
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Fig. 5 Comparison of bilirubin results between US-3600, US-3500, and Ictotest
The results of bilirubin measurement by US-3600 and US-3500 are compared using the

Ictotest as a confirmatory reference (n = 66).
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