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ARTICLE INFO ABSTRACT
Received 'lv'ay 8, 2023 Urine sediments are performed by a microscopic examination of centrifuged urine by medical
Revised 1' June 2, 2023 technologists. This study examined different urine sediment preparation procedures. The 107 fresh

H nd
ggz::zg grd jj:ee 1132282233 urine specimens that tested positive from white blood cells (WBCs) and red blood cells (RBCs) in the

Accepted June 19, 2023 urine dipstick test and the cobas u 701 analyzer, respectively, were selected for manual microscopy.
This study evaluated an automated urine sediment analyzer and three manual microscopy methods
for WBCs and RBCs. The methods were performed according to the test guidelines. The coefficients
of determination between the cobas u 701 analyzer and the Korean Association of Quality Assurance
for Clinical Laboratory (KAQACL) for WBCs and RBCs were r2=0.977 and r2=0.970, respectively. The
Key words concordance rates between the cobas u 701 analyzer and KAQACL for WBCs and RBCs were 74.8%
CO”COFdaﬁce and 77.6%, respectively. A good correlation and concordance with the automatic analyzer were shown
Manual microscopy when the specimens were prepared and examined using the KAQACL method. Consequently, the
Sediment preparation procedure differences in the urine sediment preparation procedures affected the sediment concentrations,

influencing the cell number per high power field (HPF).
Copyright © 2023 The Korean Society for Clinical Laboratory Science.
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AW HA 5 QAIFAGARIA Leukocyte esterase AAF
of| 4] 94013 cobas® u 701 analyzer (Roche Diagnostics
International)ox] M7+ AlS7)H 10770 A
B3 ZAALA o] T cobas® u 701 analyzero|Al @
7} A5 10770 AAE o2 sttt MES7H YF 32
ARt A 2l A= a5 drdaAlelA HEt AleE
sl A7g5HA] kAL 57Hell 4] 5071 Aol = Al AAE A7
SI3om = A= AARC] Has A 1TAIE ool 2445k
AUk, & A= A7 Y] FA 59 B2 S A=A

2, gl

cobas® 650001 WE = @ FHE 247191 u 701
analyzeroX W&} AG17} Al HAE Al 7 719
o7 FE.S 717+ A&l 47510 u 701 analyzer® AGE
AL} A2 H|wsiolct. FEARRS 213k YRR o= angle
head type rotor2] DMO412S centrifuge (Nasco)5 A-8513
ot Arks 1ARE ofdiel]l #740] 22 mmel Nikon ECLIPSE
E400 (Nikon) @u73 02 oFetl(low power field, 1008H)0llA]
ZA| AloFe s & 738 (high power field, 40080 = A7
SIS AARRF 1780] 7 [0l AXE B o = 323 Alsiod]
ZFEE 1240k H7gsto] Haghat gk ERl Aok Al
92t 10A]o]| thgt B0 = WL} AF+ S~ 4Fgsa o]
£ 53(grade)= Wigksto] AP 7 YA€ (concordance
rate) S Ao a2 ERIEAIRIESlolA] 2014 %=
of Uyt ZIEAARRSH A5l A|AH grading system Q& B
1513ItK(Table 1). E3E A4 |9H A 7H4] 45 @nld4
Al HPH 710 A A (correlation analysis) & AT S|~
(linear regression analysis)& AAIGI3 AL Bland-Altman
AHE o]:8510] Biaset YA =E A5
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1) cobas u 701 analyzer

A= Q AAE BA7]9] cobas u 701 analyzers 0|85
Az A1) wiet HARS skt &9 pipettes &3 &
38 E2kAE l(cuvette)oll 0.17 mLe] A %A 260 G

2

Table 1. Cell grading systems of Laboratory Medicine (5th Edition)

Grade Cells/HPF Grade Cells/HPF
Grade 1 <1 Grade 4 10~29
Grade 2 1~4 Grade 5 >30
Grade 3 5~9 Grade 6 >1/2 field of view

Abbreviations: HPF, high power field; LPF, low power field.
Source: Textbook of Laboratory Medicine, 5th ed, 2014.
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AlE cell grading system?@] 58-.0& ¥3ks}o] cobas u 701
analyzer®} A2 B W5}, WEe} A gl tigt 5YU &
T % 2 55 Ao] Hollx] A} YA EE Tables 2, 33
Figure 19 UEth. thetl AP e g 2ol A AQtst
W 0 = AA 107708 32 AlAfslo] dTot A8 A7
ot oA Y 55 YAE] 74.8% (N=80)2} 77.6%
(N=83)5 H311 +1 55 Zo|j2] FAleolAl= 25 100%
(N=107)& ¥ 7F %2 A 2 EAT

2. S MSES0)| CHoE MEtEA 2 MIAHS|H 2
cobas u 701 analyzer@t Al 7HA] =& @u4AAPES

H] W3St Pearson's correlation coefficient (A3HAIS, 1) 2
I}= Table 49 2o, A3 EA Z3k= Figures 2, 301
HERY AT}, 8@ o] oSt cobas u 701 analyzer2}t tisHY

@A]—Z-]E_Tﬂﬂfgﬁ:l H]—@ 7]—9,] Ag—jl]i’.]—zﬂ _‘f‘_/\;l 7437,}- 731-]7:"/\
(R-Squared, r’)%=0.977, P<0.0012 7P =2 A(+) A
TAE VAL 85)5} 5l A HEA] watbA Zl—J r’=0.851,
P<0.0012 7P W2 (+) ZBBAS Bk £ A2+
of| ti$t cobas u 701 analyzere} HFISAAE == E 3]

wh 71o] AlakA| B9 A7} = 0.970, P<0.0012 7FE =

Table 2. Comparison of concordance between the cobas u 701
analyzer and the three different manual microscopy methods for
WBCs

cobas u 701 analyzer

Method Concordance rate of Concordance rate within
the same grade (%) grade difference (%)
KAQACL 74.8% (N=80) 100% (N=107)
HHLM 19.6% (N=21) 86.9% (N=93)
UBFA 0 23.4% (N=25)

Abbreviations: KAQACL, the korean association of quality assurance
for clinical laboratory; HHLM, Suncheon Hankook Hospital Laboratory
Medicine; UBFA, Textbook of Urinalysis and Body Fluid Analysis.

Table 3. Comparison of concordance between the cobas u 701 analyzer
and the three different manual microscopy methods for RBCs

cobas u 701 analyzer

Method Concordance rate of Concordance rate within
the same grade (%) grade difference (%)
KAQACL 77.6% (N=83) 100% (N=107)
HHLM 19.6% (N=21) 86.0% (N=92)
UBFA 0.9% (N=1) 45.8% (N=49)

Abbreviations: See Table 2.
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cobas® u 701 analyzer

Particles WBC RBC
5-9 10-29 =30 5-9 10-29 =30
5-9 12 13 23 13
KAQACL 10-29 1 il 13 51 11
=30 11 9
5-9
10-29 13 21 23 20
HHLM .
=30 35 29 1
=1/2 field of
view 14 24 15 19
1-4 13 58 22 43
5-9 12 24 1 21 14
UBFA
10-29 6
=30

Figure 1. Comparison of concordance between the cobas u 701 analyzer and three manual microscopy methods. The gray—shaded areas represent
the number of cases within the same grade and the blue—shaded areas represent the number of cases within one grade difference and
orange—shaded areas represent the number of cases within two grade difference.

Abbreviations: See Table 2.

Table 4. Comparison of correlation between the cobas u 701 analyzer
and the three different manual microscopy methods

KAQACL HHLM UBFA
Variable
r P-value r P-value r P-value
WBC  0.977 <0.001 0.948 <0.001 0.851 <0.001
RBC 0.970 <0.001 0.952 <0.001 0.933 <0.001

Abbreviations: See Table 2.

2 () ATIAE b T 958} 9 A HEA makAofA
AT 742 r*=0.933, P<0.0012 7P 3 H(+) A
PAIE B W, HYT o)A o5 2 TS
Bk

3. W M0 LSt bias &4

cobas u 701 analyzer®} Al 7HA] 45 30|74 HAF BHH
7te] Hpoloj A FA-2 Figures 4, 59 Ut F 5784
% cobas u 701 analyzer 23E x5O0 2 sl y&2 F
gx] 2] Aol & sto] A T (scatter plot)E AHdsto] &=
Holl oJsf) S8 E 27} o] F = Aol Hol=A] &Rl
At Rt AP =] Slofl A AR o 2 HE
= AlAFsto] A7 Aol A S47ke] & 7t Ajo|7F 0 =R
] -7 H 9] oJUjo]l F= &3] o] AU of= tiAHAL
AT E 3] o = HARE A7 cobas u 701 analyzer

e wgt

4, B MT10)| LSt Bland-Altman 24

cobas u 701 analyzer2} Al 7}A] 5307 HARFE 7+
9] Bland-Altman plot= Figures 6, 70| YeR{t}:. HAS]
A E UEf+= Bland-Altman plotof|A] 7k 71241
< Apo| Bt (mean of difference) &, S7%kS] & 1t =}o] 2]
BoS Uet=d 0227 o] gi7bA| 9] Adl= F+ AAK
ZhutolojAg] A R|2kal & 4= Qltt plot Bojlxl= 57494k B
T2 7108 F7gko| AS5E AR = S 1] Ao 7t
A FHRFo =, E55 thFE 52 H3FC = AX| 1 plot
CollA= plot Bet ¥t} @42 KAt plot A= thetlid4
A 3ol A ARt W o= H2-S AlAsto] 1A
St AR Zgk0] 225 AR F S e Aot ==
ST, S55 F HYY] EXEE KN 0027 H
O] Z}o| -2 3 F L9 A2 Ho|ojA S UEfjo] 7FE &2
WA =F HYt} T2y 3714 5 AnEAdARolA 57
& 7E Ao 9] ¥so] SAHES] A HelolA ISR L
Lol A x5 HEg B2 Heh2] 710 e EYA BE

www.kjcls.org



86 Hyeok-Jae LEE and Min-Hyeok LEE. Evaluation of Concordance in Urine Sediment

A Cobas vs KAQACL B Cobas vs HHLM C Cobas vs UBFA
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Figure 2. Comparison of the cobas u 701 analyzer and the three manual microscopy methods for WBCs. Correlation between cobas u 701
analyzer and KAQACL were 1’=0.977 (A), HHLM r’=0.948 (B), UBFA r’=0.851 (C).
Abbreviations: See Table 2.
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Figure 3. Comparison of the cobas u 701 analyzer and the three manual microscopy methods for RBCs. Correlation between cobas u 701
analyzer and KAQACL were r°=0.970 (A), HHLM r’=0.952 (B), UBFA r’=0.933 (C).
Abbreviations: See Table 2.
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Figure 4. Comparison of the cobas u 701 analyzer and the three manual microscopy methods for WBCs. Bias between cobas u 701 analyzer
and KAQACL were (A), HHLM (B), UBFA (C).
Abbreviations: See Table 2.
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A Cobas vs KAQACL B Cobas vs HHLM C Cobas vs UBFA
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Figure 5. Comparison of the cobas u 701 analyzer and the three manual microscopy methods for RBCs. Bias between cobas u 7071 analyzer
and KAQACL were (A), HHLM (B), UBFA (C).
Abbreviations: See Table 2.
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Figure 6. Comparison of Bland-Altman plot between the cobas u 701 analyzer and the three manual microscopy methods for WBCs. between
cobas u 701 analyzer and KAQACL were (A), HHLM (B), UBFA (C).
Abbreviations: See Table 2.
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Figure 7. Comparison of Bland-Altman plot between the cobas u 701 analyzer and the three manual microscopy methods for RBCs. between
cobas u 701 analyzer and KAQACL were (A), HHLM (B), UBFA (C).
Abbreviations: See Table 2.
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