J Med Tech Assoc Thailand, Vol. 50 No. 3, December 2022 Original Article

A Comparative Study of Automated Urine Sediment
Analyzer Using Flow Cytometry and Digital Image-base
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Abstract

This study evaluated the performance of three automated urine analyzers, the flow
cytometry-based UF-1000i and UF-5000, and the digital image-base US-2000, with manual
microscopic urine sediment examination. A total of 735 routine urine samples were examined
focusing on 4 parameters, red blood cell (RBC), white blood cell (WBC), squamous epithelial
cell and bacteria. The results showed the kappa correlation between all automated urine sediment
analyzers and manual microscopic sediment examination were poor to good ranging from 0.083
to 0.759. The kappa correlation is fair, moderate and good for squamous epithelial cell, RBC
and WBC ranging from 0.296 to 0.364, 0.559 to 0.570 and 0.694 to 0.759, respectively. There
were poor to good agreements for bacteria ranging from 0.083 to 0.716. The concordance rates
were 89.52-91.16, 90.07-92.65, 88.71-91.02, and 51.43-82.99 for RBC, WBC, squamous
epithelial cell and bacteria, respectively. The study indicates that the three automated urine
analyzers can be used in the laboratory to reduce high workload. However manual microscopic
sediment examination by experienced staff is still necessary to classify urine sediments for

confirmation.
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Table 1 Coefficients of variation of microscopic analysis for red blood cells and white blood cells from

UF-5000, UF1000i, and US-2000 Manual Microscopic Examination.

Within-run Precision

Between-run Precision

Low Level High Level Low Level High Level
Analyzer Parameter
Mean+SD CV MeanxSD CV MeanxSD CV Meanz=SD CV
(cell/uL) (%) (cell/pL) (%)  (cell/uL) (%) (cell/pL) (%)
RBC 36.4+22 6.0 2040+52 25 402+20 50 1979+6.3 832
UF-5000
WBC 419+15 37 8287=+16.6 20 393+30 7.7 801+159 20
RBC 374 +£25 67 1851+42 23 368=+22 6.1 1858=+81 43
UF-1000i
WBC 36.5+18 49 7452+ 114 15 358+20 55 733.0+19.8 27
RBC 535 +7.7 144 2333 =+16.7 7.2 471568 122 2069 + 13.8 6.7
US-2000
WBC 519 +6.7 13.0 2247 +148 6.6 554+59 106 2133+ 144 6.8
Table 2 Carry over of the UF-5000, UF-1000i and US-2000 analyzers.
UF-5000 UF-1000i US-2000
Sample
WBC RBC WBC RBC WBC RBC
H1 9536.7 9148.6 3669.8 4468.5 945.7 5711
H2 9511.9 9176 3664 4361.4 934.4 5726.2
H3 9082.5 9151.3 3609.2 4385.1 943.3 5773.5
B1 8.2 2.8 3.3 8.4 6.9 8.3
B2 3.6 2.8 0.7 6.1 5.9 8.4
B3 4 2.4 0.6 8.1 6.7 8.5
%carry over 0.0463 0.0043 0.0748 0.0069 0.0214 -0.0035
Criteria <0.05 <0.05 <01 <01 <0.05 <0.05
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Table 3 Method comparison between UF-5000 and microscopic examination, UF-1000i and

microscopic examination and US-2000 and microscopic examination.

UF-5000 vs Manual

UF-1000i vs Manual

US-2000 vs Manual

Kappa p-Value Kappa p-Value Kappa p-Value
RBC 0.559 <0.05 0.570 <0.05 0.559 <0.05
WBC 0.713 <0.05 0.759 <0.05 0.694 <0.05
squamous 0.364 <0.05 0.309 <0.05 0.296 <0.05
epithelial cell
bacteria 0.500 <0.05 0.716 <0.05 0.083 <0.05

1 %19 Tawiie Kappa = 0.759 (P < 0.05) uas
msnvnzneutidanzaeinies US-2000 fiu
M3aTIadIendesansseil wuhiesas 90.07
Tnalugradednu wazdosas 99.18 Inasafiu
TadiAiu 1 29 Tmedieh Kappa = 0.694 (P < 0.05)
Wald3eUINeUNITATIV squamous
epithelial cell “lumﬂauﬁﬁanz@hmﬂ?'aq
UF-5000 fiumsnsadiendssganssml wuh
$pvaz 91.02 Tnaluriapeddiu evaz 98.78
Tnasmenulaiiiu 1 929 T Kappa = 0.364
(P < 0.05) m3asvaznouifaanzdionio
UF-1000i fiumsasiafiendogansssl wuh
Sovaz 88.84 Irimalusiamednu Sevaz 98.64
Tnasafuhiiiu 1 $19 Tl Kappa = 0.309
(P <0.05) wazmsasrvasneutfaanz@ioinio
US-2000 flumsnsvdiendetganssal wuh
Sovaz 88.71 Imaluthafeddiu Sevaz 97.69
Trmasanuliiiu 1 %19 Tnglis Kappa = 0.296
(P <0.05
natdSeuineunisasiauuanselu
azneutfaanzéioinies UF-5000 Aumsasie
Mendesganssml wuhiesaz 67.89 lrinalu

$ruaeIu Jevar 98.23 Inwamanuluifu
1 %19 Tmodian Kappa = 0.500 (P < 0.05) M3
aseazneuilfaazdioinses UF-1000i fums
ATIIMIENaRIRaNIIAl wuhiesas 82.99 Tina
lushaferfiu Jevaz 99.86 Ivmamanuluiiu
1 $29 Taodien Kappa = 0.716 (P < 0.05) uaz
msasvnznoutfaannzieiaies US-2000 Ay
M3nTIAcIENdedansseil wudiesas 51.43
Tnalusiamediu Sesaz 92.11 Inaseiu
TiAu 1 929 Tngdisn Kappa = 0.083 (P < 0.05)

natlSeutieun1snsIa hyaline cast
Tupznoutfaanzdonies UF-5000 Aumsasie
Frundosgansaeninu a3ea UF-5000 e
anuhIssaz 30.00 manudmziesas 98.67
M PPV 3avaz 66.67 uaza1 NPV owaz 94.07
1a%ee UF-1000i ldaranahh%evas 33.33
MANNIIWE Jovaz 91.41 M PPV 3ovas 25.64
waze NPV %ovaz 93.91 dauaies US-2000
Taeanuiesar 48.33 aanudumzievas
93.63 @1 PPV 30uaz 40.28 uazfl NPV
5980z 95.32 (Table 5)
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Table 5 Sensitivity, specificity, and predictive values of hyaline cast and pathological cast for the

automatic urine analyzer compared with microscopic examination

Hyaline cast Pathological cast
UF-5000 | UF-1000i | US-2000 UF-5000 | UF-1000i | US-2000
Sensitivity(%) 30.00 33.33 48.33 56.06 31.82 37.88
Specificity(%) 98.67 91.41 93.63 91.78 92.68 90.43
PPV(%) 66.67 25.64 40.28 40.22 30.00 28.09
NPV(%) 94.07 93.91 95.32 95.49 93.23 93.65

natlSeutneun1smsIa pathological
cast Tuazneutfaansaronios UE-5000 fums
anafndaaganssminyd inies UF-5000 1
manuliesar 56.06 sanuduwiziovay
91.78 #1 PPV 5eway 40.22 wazdl NPV
Yauaz 95.49 1a3es UF-1000i 1&maiah
Jovay 31.82 ManuTumiziovas 92.68 A1 PPV
Jovaz 30.00 uazf1l NPV Fewaz 93.23
duaies US-2000 emanuhievas 37.88
Mmanuziovas 90.43 M PPV Sowaz 28.29
uazel NPV 3ewaz 93.65 (Table 5)
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Fig. 1 Comparison between the UF-5000, UF-1000i and US-2000 for RBC count. (A) UF-5000 :
UF-1000i, (B) UF-5000 : US-2000i, (C) UF-1000i : US-2000
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