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Urinalysis is considered to be easier and simpler than other tests. It has been known to cause no
burden to patients, while offering important information on diagnosing, treating, and determining
the prognoses of kidney and urinary tract diseases. Urinary sediments are usually performed by
microscopic examination of centrifuged urine by technologist. The guidelines proposed by the
Korean Association of External Quality Assessment Service are actually different from those
actually practiced by medical institutions and taught to biomedical students in textbooks.
Therefore, we verified whether different sediment preparation methods lead different test results.
Specimens that tested positive from the occult blood and leukocyte esterase in the urine dipstick
test were randomly selected for a microscopic examination. The differences in the urine sediment
preparation affected the sediment concentrations, which influenced the cell grade and cell number
per HPF. The first factor in determining the sediment concentration is the centrifugal force. Many
medical institutions use 1,500 rpm as the centrifugal speed without considering the radius of the
centrifuge; such a value may not be accurate for 400 G. Consequently, there were differences in
urine concentrations, which influenced the results. The second factor is the amount of sediment in
urine. Different amounts of the remaining supernatant led to different sediment concentration
factors, again, causing different results. Furthermore, not only by using a pipette to obtain an

accurate amount as stipulated, but also by roughly obtaining a drop, the microscopic examination
using such a volume of sediment examined affected the results. Therefore, this study highlights the
importance of standardization of urine sediment preparation procedures to promote consistency

and accuracy across institutions.
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Table 1. Cell and cast grading system

Grade Cells/HPF Grade Casts/LPF
Grade 1 <1 Grade 1 <1
Grade 2 1~4 Grade 2 1~2
Grade 3 5~9 Grade 3 3~5
Grade 4 10~29 Grade 4 6~10
Grade 5 =30 Grade 5 11~20
Grade 6 =1/2 of field of view Grade 6 >20

Abbreviations: HPF, high power field; LPF, low power field.
Source: Textbook of Laboratory Medicine, 5th ed, 2014.

Table 2. Comparison of each methods between manual microscopy
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POCT 10- grade 5, X1t Ake| Sk Al Aol A= 27 ©f AR
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Result (mean, SD)

Method Component
Surveyor 1 Surveyor 2 Surveyor 3 Surveyor 4 Surveyor 5
KAEQAS RBCs 14.5%£3.2 13.7£29 13.4%2.0 13.4%2.2 14.7£3.4
CLSI POCT 10 RBCs 35.8+3.8 34.7+69 33.8+6.3 31.3+4.7 36.1+4.2
Textbook of Laboratory Medicine RBCs 6.7+1.7 12.1£2.7 11.9%£2.4 9.4+2.4 10.8%£1.5
Textbook of Urinalysis and Body fluids RBCs 9.4+2.3 8.8+3.1 89+2.4 7.8%x1.5 11.4+29
p-value <0.001 <0.001 <0.001 <0.001 <0.001

Abbreviations: KAEQAS, Korean Association of External Quality Assessment Service; CLSI POCT 10, Clinical and Laboratory Standards

Institute Point-of-Care Testing 10; RBC, red blood cell.
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% CLSIPOCT 100114 B4tgko] 71 w9k o, 471x] v 7t
o] P FAACE Fo3t Abo|7t UATHp<0.001)
(Table 2).

B RS AAsto] g SLE v

} ‘3} Eﬂﬂ‘”*m/\}@ L=y ﬂ%ﬂoﬂfﬂ% grade 4, CLSI
POCT 10> grade 5, XIeHHAFO S} A 20| A= grade 3 2}
£ Holon, aolel gl AHGAL A A W 0 == 159] HA
Aol A grade 2 A3} U A] 4750l A grade 3 AT1E X it
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(»<0.001) (Table 3).
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Table 3. Comparison of each methods between manual microscopy
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Result (mean, SD)

Method Component
Surveyor 1 Surveyor 2 Surveyor 3 Surveyor 4 Surveyor 5
KAEQAS WBCs 12325 12.7+4.3 13.9£2.6 13.5£2.7 13.3£2.4
CLSI POCT 10 WBCs 32.3+29 32.7+2.38 30.5+1.8 31.0+2.0 30.5+1.8
Textbook of Laboratory Medicine WBCs 7.4%+13 87+15 7.3%13 6.9+1.4 6.6+1.3
Textbook of Urinalysis and Body fluids WBCs 43+09 54%1.0 7.3%x1.2 7.2%+13 79+1.8
p-value <0.001 <0.001 <0.001 <0.001 <0.001
Abbreviation: WBC, white blood cell.
Table 4. Comparison of each centrifugal conditions between manual microscopy
Result (mean, SD)
Centrifugation condition Component
Surveyor 1 Surveyor 2 Surveyor 3 Surveyor 4 Surveyor 5
120 mm, 1,500 rpm (302 G) RBCs 5.6+x1.4 6.0£1.1 6.0£1.0 5.5+1.0 6.4+1.1
160 mm, 1,500 rpm (403 G) RBCs 7.3+0.8 8.5%1.3 8.5%1.3 9.3%£1.7 9.0+1.2
200 mm, 1,500 rpm (504 G) RBCs 8.5%0.7 8.8%1.0 89+1.8 8.7x0.9 9.2+1.0
p-value <0.001 <0.001 <0.001 <0.001 <0.001
120 mm, 1,500 rpm (302 G) WBCs 10.3£1.2 10.8+1.0 10.4£1.0 11517 10.6%£1.2
160 mm, 1,500 rpm (403 G) WBCs 11.6x2.4 11.7£1.6 12.0+1.7 121+1.4 124%1.4
200 mm, 1,500 rpm (504 G) WBCs 12.0£1.6 9.2+1.1 12.8+0.6 12.7£1.2 12.6%£1.5
p-value 0.104 <0.001 <0.001 0.203 0.005
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AR5 0.3 mLollA] 7FE w=3kon, SAH 02 f-olet Afo] 7}
AATHp<0.001) (Table 5).
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L
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(Table 6).
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Table 5. Comparison of the difference between each volume of residual sediment after removal of supernatant (concentration factor, CF)

Volume of residual

Result (mean, SD)

. Component
sediment (CF) Surveyor 1 Surveyor 2 Surveyor 3 Surveyor 4 Surveyor 5
0.3 mL (33) RBCs 9.1£1.7 8.1+0.9 8.1%1.0 8.9%0.7 9.6x1.1
1.0 mL (10) RBCs 4.0£0.9 3.6+x1.0 2.6*0.5 2.4+0.5 2.5%£0.5
p-value <0.001 <0.001 <0.001 <0.001 <0.001
0.3 mL (33) WBCs 301 301 301 301 301
1.0 mL (10) WBCs 16.3+2.4 17514 15.8%+1.5 16.1£2.1 16.6+x1.6
p-value <0.001 <0.001 <0.001 <0.001 <0.001
Table 6. Comparison of the difference between each volume of sediment dropped on the slide
Sediment volume Result (mean, SD)

dropped Component S

urveyor 1 Surveyor 2 Surveyor 3 Surveyor 4 Surveyor 5
12 pL RBCs 7.0x0.4 6.2+1.5 6.1£0.7 8.1+0.7 8.6+1.2
20 pL RBCs 10.4+1.6 11.1£1.1 11.1£1.0 10.9£0.7 10.7£1.2
35 uL RBCs 20.6+3.1 23.1+13 242+23 23.0+2.4 222+2.7
p-value <0.001 <0.001 <0.001 <0.001 <0.001
12 uL WBCs 9.1+1.5 7.4%13 9.1%£1.1 7613 81%+1.2
20 pL WBCs 14.5%£2.0 14.0£1.8 13.4%1.8 14.3%£2.2 15.5%1.4
35 uL WBCs 30.9+6.3 29.0+4.8 26.5+3.0 29.0x4.2 289+28
p-value <0.001 <0.001 <0.001 <0.001 <0.001

www.kjcls.org



AR AR TS A Ae] th-0] 2l 22
RFARESE71719] AHg-S Z1eB | of e utebA] 2 o)
AR o8] S/l o S A2l] Bn)A S £ 7
AR}e] 1.0 WS Bof 3 Flolet,

LA A A FEAZ ] EZH0H Y el 7} ol
3] 3R A 5 ) A4, B 2

QpEich o A A LR 5 5 A7

2
AA =, AR 54 0131 &0101] oI5 cell grade°1] F==
At

Ao %—ﬁ]ﬂ*msﬂﬂw AQrst 5173‘ e 7}°ltﬂhe
Al HH QAT £ 10 mLE Y-S 3400 G2 587 94
B2] A171 320 uL HAHES slide glassol]l Hoj el 2 18% 18
mm cover slip2.& G1 FA8 == A9Hste
19964 thet AP = el E o] A7E Aokt 9192
oA | QRIAF A 2AF AR o]k 1Al QA A
7138271 262 71301 91aL, 8 AL SEEAIZRS S18E Al G E =
1,500 rpme ARE-0R= 7]30] 63.2% (158 713), LA -
2 0.1 mLe] 25.4% (66 713, 0.2 mLe] 37.3% (97 7|3,
0.3 mLO] 16.9% (44 713HE ZAFE| SITHO]. el H A

=219 3] 270kl o3 20084 =] 627712 T
0.2 AASH A B, PRI, B35
52 AR Zbo] of3hel, 21415el7] WL 125 mmel]

190 mm7HA] TheFshelar, 98-S Hd 501 G (130 G~
1,145 Q& YeFgEo 33 7]3K12.5%)141 400 G ©]3}, 144
713H54.8%)°14 400 G~550 G= 86 7]13H32.7%)°I14 550 G

opdE AMSHAL Ao, AR A= 0.2 mLolA B
£ 1.0 mLE TRt

et ROl S 83 ARRS: A AvRAE
ot Ao kAL & 4= Gl Aol ZF 2 =7 ¢e] 8 ]

SHAR XA A AJYH AL iz & ZQI3H vtef 25}
H, 8 55 S AR 3lE A 7R sl ke S
ol QANAE rpme ASSh= 718 GE ARShE 7o R
LhrOIA ATt &, 423 olmr| ek et ofueh vy olgr e
oﬂﬂu rpm TS F2 ARSI Q131 om, S iR

1,500 rpm QAT GE ARSBIAL Q= 718 dubA o=
400 G, 450 G, 500 G & St 7115 Al=jote] 2881l 9l 9lck
R AR oY) ool eldelet tietel/detets]

ofl A Z ol AAISE R AR HARS] EEIE AT 72 AR

N

Korean ] Clin Lab Sci. Vol. 49, No. 4, December 2017 371

A A AE 16 7138 5 11 714 400~499 GE 500 G
o423 713, 400 G o|oh= 2 7| H o= 2ARE Qi) A E]
o5 Aok ABES A olE FE GE Hol A= of
A om upET IR = o5 Al F szt AJAIE o] QlSict.

1,500 rpm=2 4lE2]719] 95 0] 160 mmel 730 G=
SHle o 403 Goll STt ti A =l E o] &
AT 20089 Al ostd, A4EE]7] BHEo]

125 mmellA] 190 mm71A] ThFsE3Att. o] A ™ 2t 7]3kofl A A
Sohs dale] 719 W o] Azl S AL & i
0] oz 7|oll A ARE-Sk= 1,500 rpm A 302 GollAl
479 G71A SRR e 4jo] 7Rl aRe] St 8
e G ok Gebd slof A o2 8y
15] 0} q. Z oa:rlg]. uH oﬂ 74 /\]-7\}01] /\1 7+0. grade
L}, /\]O]:E]‘ Jﬂ_;L 7H.r_,_J_ }/\1 oz ok7}/] 1}017}
2= 9]t EAA o 2 YAl Xlo]of ule} A
Fefet Xo]7t 919l om(p<0.000), HET
o] ZAR}el A Fol2k Kol 1 gie). wetA] 212
LA )79 ] w}a} LA el Ae)
o] thez7] uhizo] B4E Aok o] et

o] €1412e] S8 M kel AGRIOFE A

M 2
ot m*
Oiﬁu

{o

a9

k

o,
o

%

LA A
o

T

o5
g%

o

g\l
W [
o,

lo & rr 4> & on
fo Ml o o

2 oofl > U b

N W mY

i ©

SN H'I

%
il

Pie s u}é FaL A 82
10mL& s
s e
ng,_ 28717k 434) gk

oA HrkEe] Eold ke Aol Al e e s

s
T
p
10
=l
N
rE
O
B
HN
rlo
bo r

>,

Sl
i

o o
~
>,
>
Ao
>i oX,

o oX
=2
oﬂJlO
A
>~m
m}_
JO)‘E
_u:OE‘ﬂl

r_\.L O_u
N _‘
-+
Hl o
ok
2
o
oxt
1L
flo M
)
AACH
ot
iuj
L
T
1-ru
g
i/
£
Sh
o
ot

slide $Jol ol el 3 cover glasss 9l A% 1 7|2
o] 9lglom AlAE o]t & AJs§dlal 9Tt
i el el el I el el s S BRI K el S et el
S]oflA] Fofl AAISE QAL AR HEIFE 9137 X Abs
T ATE W HF QAR ol 97134 0.5 mL (35
A4 20), 1 713014 0.4 mL Cs3A15 25), 3 7138l A 0.2
mL (55715 50), 718z 471802 AN QI o 49 32
Aol ARG-El= AAFFO] oFo] AR vt thg-2 RIS 4
AT 2 Aol A & Ak Atolofl whe 23} HSkE 2elst
AT AA oSt A AR ke Slof| A A QFeE AR
0.33 mLo| gigp} Ao &8k 22 o] o] Y 0.3 mLE AF
Sto] A$51Sltt. grade T2 H1Sk= Aol A= 1 grade

w0 Xo] S Bl Aok Fat A5 HiskaL Ao

www.kjcls.org



372 Hyeok-ae Lee, et al. Evaluation of Urine Sediment Preparation Difference for Microscopic Examination

—_

Z7E AR sfo] A e A AT AL B9} o]=
A} upe} A ASl= A Hof| Zpo] 7} HhAgsto] = HAbES] &
ZuaerE Db A Aot 3k vl 4= 9l oot

ot ofu e} o] A oA HAlgE & B3R
S-S slide $ofl Bojmdl - A ghctar kgl o, gk vk
o] st -g=Fo] AeliA] Q] Skokt. kR ALS]
AerelR k9] Y o] oF gl A ulst 3] of A Xte]l AA]
F AR 32k SRt 7|2 b o AT A = 18 7]
17 7138l A slide glassell Boje]i= ko] oA QAT ¥k
3L B sk, whEha] £ Aol A FAR Y
o] & el A Aol FoFS F=A] Rlstoict. Bolmd S5
o] Z7FsHH A} g 2ol F7Fke AE ERI% 4= qlslrh
grade T2 B 18}= Ao A= 1 grade A2 Afol&
UAGE, AJoF i gt 7<= Balof| A= --5gol] wha} 2 A= 24,

Bz 48 =] Aol7F ASEE FAT 4 A SAA

S~

il

OB FARY 7t BT HATY FFEEE FOI Ao

7F AATHp<0.001). theFal o2 eildhe 72 AL slide
glass 9ol & A SHreS B9 & 7

HARA} it gt G2 Ko7 ghol 't
Z9FE £ 708 AaHh

Tt B AT B A1 o] Siek. A, B
2SN B BAE R Aol WHE7] olele A
42 PAR ATAB] k] AAE Qe EAIZ10] 7
PSS HEE] AL §9) SO QI3 ] oo} 1
efotA] SS9, B, AL A7} S Ao oy
oA AT BT JEE el 7 AAL ston 2 AA Y
oA 2] B Y erebA] FAR7E ol Ao} e
sfof Ashviel WebH s A2 T Aapt mad 5 gl
Aol ek, BA] - o14S Lhehfel 383 74l 2

%ol 4%

AASE AP S B kdh= A7 2oE T H
SHANE 98 oS Ao 7|ddrt
I E ekl QA A7 A Akl Qlo] Aate] o
FE A =8 A=A R S = Y &
(A5 H-5-A1A slide glassoll Eoj=2 A AL o] Qict.
A S5 5 Aol JAS = A0 & ZRIF I}, what
Al A3 Qa1 Bot L8 HAFATRS 91 FEEA] 2015 o
DA = A 9] A Sk E]olA] A|QFeE SE2A2
J i3

o8 HE87} o|Fo] Aok 8 Zlolu, A2t 2737 7ol

i
e £ 4

[e5

S|

&k

www.kjcls.org

AEukgat wig At o AEetolA] HAF A} Mo g Bl
T Asto] AnA A FARE ARSI 8 2

Aoz 8 535 vlieel] GokE =] cell gradett
|32 = Aol GaFS vt A=Y s 55 2
A 22 dAl oo}, TLefu B o5 7] 3ol A]
& FSFA] 9= A 1,500 rpme: ARSIl QL
Gob= ARt dAlE S AS 4= gloit. 2
50l §lof Kol 7} HAiste] Aol = FEFS m| %
A= 8 AARES] otk A AL H2 8.9 4
F& 8 AR 55 Aol 9= 5

=

Y,
2
[
o

N

(o]

)
i
rf
=
2

A

>
o

F

lo o>
U= | S
S
m[“l%\l>—>i0ﬂ
);,»Jkl“n: >
S o

|o

] b

1o
o I

i

a9

ot
N
op
ot

ox, oY ox
d
g
[o
=)

ﬁ
ok
W T
o
I

&
_c|>_l~‘
% o
5
o
i
i)
L
)
fjo
>~
oo
_c|>_l~‘
2
2
>
ot it

SH 02 IS Yoral

:
ol wfebd Q4 ol 1

A FRA} o] EEB7} Hofo

)

i)
<,
of
of
tlo
ot
ok
ok
oy, M
S~
>

Wy Fodlo Bt LoD 3@ o oX
A n
5 T
R
52 =
it fo
£ =

=
i
o
=
i

Acknowledgements: This paper was supported by
Gwangju Health University in 2016 (3016003).

Funding: None

Conflict of interest: None

REFERENCES

1. Kim KD. Urinalysis and body fluid analysis. Korean society for
laboratory medicine, Laboratory Medicine. 5th ed. Seoul:
E-public; 2014. Chap 497-508.

2. Shin SY, Kwon MJ, Woo HY, Park HS, Kim Y]. Preliminary eval-



10.

uation of the URISCAN SUPER and usefulness of a new urine
reagent strip to detect ascorbic acid. J Lab Med Qual Assur.
2011;33(2):63-69.

. Tae-Hee Han. Urinalysis: The usefulness and limitations of

urine dipstick testing. ] Korean Soc Pediatr Nephrol. 2013;
17(2):42-48.

. Fuller CE, Threatte GA, Henry JB. Basic examination of urine.

In: Henry JB, ed. Clinical diagnosis and management by labo-
ratory methods. 20th ed. Philadelphia: WB Saunders; 2001.
Chap 367-402.

. Hemmelgarn BR, Manns BJ, Lloyd A, James MT, Klarenbach S,

Quinn RR, et al. Relation between kidney function, proteinuria
and adverse outcomes. JAMA. 2010;303(5):423-429.

. Huussen ], Koene RA, Hilbrands LB. The urinary sediment a

simple and useful diagnostic tool in patients with haematuria.
Neth J Med. 2004;62(1):4-9.

. Simerville JA, Maxted WC, Pahira JJ. Urinalysis: a compre-

hensive review. Am Fam Physician. 2005;71(6):1153-1162.

. Ben-Ezra ], Bork L, McPherson RA. Evaluation of the sysmex

UF-100 automated urinalysis analyzer. Clin Chem. 1998;44(1):
92-95.

. Winkel P, Statland BE, Jorgensen K. Urine microscopy an ill-de-

fined method, examined by a multifactorial technique. Clin
Chem. 1974;20(4):436-439.
Elin RJ, Hosseini JM, Kestner J, Rawe M, Ruddel M, Nishi HH.

11.

12.

13.

14.

15.

16.

Korean ] Clin Lab Sci. Vol. 49, No. 4, December 2017 373

Comparison of automated and manual methods for urinalysis.
Am J Clin Pathol. 1986;86(6):731-737.

Jeon CH, Lee AJ, Kim KY. Annual report on external quality as-
sessment scheme for urinalysis and faecal occult blood testing
in Korea (2014). ] Lab Med Qual Assur. 2015;37(4):179-189.
Lee AJ, Jeon CH, Kim SG, Suh HS, Bae YC. Comparison of ana-
lytical performance between the sysmex UF-100 flow cy-
tometer and the Iris IQ200 urine microscopy system. J Lab Med
Qual Assur. 2010;32(1):181-188.

Kim KD, Koo SH, Kim EC, Kim JM, Kim CH, Kim JQ, et al.
Annual report on external quality assessment in urinalysis in
korea (1998). J Clin Pathol & Quality Control. 1999;21(1):
81-93.

Kim JQ , Kim DC, Jo SS. The present situation of quality assur-
ance of urinalysis including urinary sediment analysis based on
korean external quality assurance survey and its prospective. J
Clin Pathol & Quality Control. 2000;22(2):265-270.

Kim DC, Yoo YM, Jo SS, Park JW, Yoo YM, Kim JQ. Laboratory
evaluation of fully automated urine cell analyzer sysmex
UF-100. J Clin Pathol & Quality Control. 2001;23(2):299-306.
Koken T, Aktepe OC, Serteser M, Samli M, Kahraman A, Dogan
N. Determination of cut-off values for leucocytes and bacteria
for urine flow cytometer (UF-100) in urinary tract infections.
Int Urol Nephrol. 2002;34(2):175-178.

www.kjcls.org



