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Abstract : Objective To analyze the results of urine visible component detected by the FUS2000 automatic
urine analyzer (hereinafter referred to as FUS2000) ,and establish re-examination rules. Methods Randomly
selected 682 urine specimens of infertile patients who received assisted reproductive technology from March 1
to August 11,2020 in the hospital. At the same time, dry chemical, visible component analysis of urine and
manual microscopy were performed. Used manual microscopy results as the "gold standard", calculated the
true positive rate, true negative rate,false positive rate and false negative rate of red blood cells, white blood
cells, epithelial cells,tubular type and crystals before and after correction of FUS2000. Compared FUS2000 de-
tection results before and after correction. Analyzed the positive rate of urine red blood cells and white blood
cells under different methods. Established urine re-examination rules suitable for FUS2000. Results The true
positive rate of red blood cells, white blood cells,epithelial cells and crystals after correction of FUS2000 was
higher than that before correction. There was significant difference on the detection results of red blood cells,
white blood cells,epithelial cell,tubular type and crystals before and after correction of FUS2000 (P <C0. 05).
In the combined analysis of dry chemistry and visible component, the positive rate of red blood cells before
correction was 18. 9% ,the positive rate of white blood cells before correction was 25. 5% ,the positive rate of
red blood cells after correction was 15. 0%, and the positive rate of white blood cells after correction was
25.4%. Conclusion The establishment of re-examination rules for digital flow morphology urine analyzers

should fully consider the identification accuracy of the instrument to visible component,so as to reduce the re-
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examination rate and improve work efficiency.

Key words: urine analyzer; flow cytometry;

PR3 BT 52 Wb PR 22 G5 95 9 - A2 W7 95 1 TR A% B¢
O H T A A I H L B RS T R B S T 4R
s RIS AT 7 3R AN W T, B AT RE 4 A AR R
BE i 5 4 B 2l FR I 53 B A AT IR Tk 2= A T8 ik
O3 o BUF AR TR A A TR WA M AR B
PRI R o3 AT S B BCAR 1 Ty R T A6 B2 7 AL AR A 58 51
g2 p gl vz R L E R X PR A TE B 1 R B 4
REANTHEBEMEERERAHERERLRE XCEN
A5 R BT A T B A 2 PR A B AN T I
PRI 247 18 XoF S AG 00 PRV A T B 1) Y 1 SR 0E A7 36 E
AL B = W A IR A B 2k R A # ST, 2 OE
FUS2000 4= A gl IR 53 A AL CLAR fdf Fr FUS2000) Y
S5 S DL R O PR VA TE R A 1 G T o P
1 #REA®
1.1 FRASKUE  BEALEEARE 2020 423 H 1 HZE 8
A 11 BRI 2 i B A AR B AT &
B PRWBRA 682 5y  HEBR WA IR R G2 9595 B 3 1) R
FRAS R AR AR 1 Ry 7 i b BE PR AR AS K F 12 mL,
HAERSETT 2 h 52 SR
1.2 & 5iEH FUS2000 K e 2 5 # f  BL & L
P B 4R 4%, BEOPR B S R 22 W BB L SR R LRI A
AT
1.3 Jiik
1L.3.1 RJyvk Bk FUS2000 HERER & . Y
H T 27 Jo 45 I e 45 21 40 i ok Jo 8 5 4% (A8 53 R 8K
6,520 SR G TR AT ARARAG I . A0 PRV b AR e R
FH FUS2000 #4746 W0, I 30 5% 4G 00 45 S, N T4 #r
FUS2000 145 1 R A TE B4 43 2 S AR 48 4 TE 1
O3 B TE 25 2 R A RGBT Pt 45 1 W L% 4y

re-examination rule

FIEFB LW X o> AR 0 B E AT & 1E 8 4 IE
J5 R I 45 5. B 10 mL PR FR A, 400 X g B0
5 min, 2k FiEF)EEECO0. 2 mL UUEIRA, FH K #% 5L
30 pL T RRBE A BN aE w8 A R T N TR .
SEFARAR 5 W52 4 e 15 v A% 55 U0 %% 40 i 5 4 i Ao
TALEE 10 A w35 00 7, 5 A0 L 45 4G I 0L 28 20 A~ IK
EEY . N TR FME .t 2 (LA L 50 1K 5
N G R s A B A T H B A 2140 L 4 A R
R HNAE 2L UL 2 AR N BT R S S (EAE R
AL,

1.3.2 S5 A T2 am K 1 20 B FH 1 R 0
S PEE . PRV T B A BH P ) T A o 41 40 > 17
AN/l AL > 28 A/ pl, b Al > 28 4~ /pl, 4§
BI>1 A/l 85 5 > 28 A/l N T 8546 P M )
PR 2040 >3 A/ AR, A >S5 A/ R A
B, bR A > 8 AN/ A LB AR > 1 AN/ AE
B 285 5> 1 A /R

1.4 Siitegabse SR SPSS21. 0 #F 17 504 4y
BT TH BT R U B S 3w AL R EL AR X
Ko, L P<<0.05 WERHAHITHE XL,

2 % R

2.1 FUS2000 & I 45 B 5 N T8k 45 3 L 3
FUS2000 2 1E R 5 & I &5 5 5 N T8 b 45 3 0L 3%
Lo PAANTBER 45 R & hn i, FUS2000 2 IE /i A
DU T 20 B« ¥ 200 M L B2 A A TR R 45 o ) L P R
SRR 70, 3% .40, 9%, 70, 7% . 42. 9% . 30. 8%
FUS2000 2 1E J& A5 0 21 240 Mo . 40 06 - B 48 L 450 280
T 45 i 10 L BE M R 4 51 Ol 83, 806,84, 890,81, 3%,
28.6%.35.9% , 2] 1E J5 A8 DU 21 40 Jd . 440 B L b R Al
Ji % 25 i i L PH PR SR B A E TR R . LR 2,

*1 FUS2000 2 EERT JERNMEREAIBERER (n)

N T 5k
i H ZhR 141 ffy SE) R A (gl 25
PR IS BRI [5R¢3 BRI 4 B 44 PR [5R¢3 BRI B 44
FUS2000 4 IF /i FH 4 26 40 27 2 53 9 3 34 12 30
[5RE3 11 605 39 614 22 598 4 641 27 613
FUS2000 2| IE J& B 4 31 10 56 9 61 11 2 1 14 7
53043 6 635 10 607 14 596 5 674 25 636

2.2 FUS2000 Zf1ERT. G455 e FUS2000 24 1F
HIE 5 L0006 . 40 6 b B 40 B LA TR e 2 A 1 R
MEER I, 2 R A G L (P<<0.05), W% 3,
2.3 OR[EJ5IE R R VLT 40 M B 1 40 i RS ) B e R

ek S B =~ By o[ I A <1 N O I G )

13.3% ., (IR B 2 Hy 25. 4% s T 4b 2 54 T i 4
A3 AT IR A s 4 1E AT 21 40 i BH 1 R o8 18,9 %, 41 g B
PER N 25,500 A 1EJ5 20 40 BH MRk 15. 020, A4
JUBA VE % 25, 4% A T B8 K 21 40 B Pk R
5.4% AN BHME RN 9. 7%, W3 4,



BREFHIER2021F 10 A 18%5% 194

Lab Med Clin, October 2021, Vol. 18,No. 19 e 2851

*2 FUS2000 24 IE B . /546 & T B B se (%)

. 2 IE T Y IER

HH PR H AR B BH P25 B P HIH PR H AR B FH P 5 TR B P
2141 i 70. 3 93.8 6.2 29. 83.8 98. 4 1.6 16.2
SR 40. 9 99.7 0.3 5 84.8 98.5 1.5 15.2
Rz A 70.7 98.5 1.5 29.3 81.3 98. 2 1.8 18.7
(gl 42.9 95.0 5.0 57 28.6 99.9 0.1 71.4
o) 30. 8 95.3 4.7 69.2 35.9 98.9 1.1 64.1

x3 FUS2000 Z{IERT G ML REE B ()
FUS2000 & 1F #if
FUS2000 &1 iF J5 2140 SEiL I K 40 gl 45 i
FH B PR 144 P 3R FH 514 P [R5

PR 35 6 24 41 60 12 2 1 12 9
3R 31 610 5 612 2 608 35 644 30 631
x? 16. 89 28.17 7.14 32.11 11. 31
P <0. 001 <0. 001 0.013 <0. 001 0.001

x4 AEFETRBELNER B M SN
PRMEZRLn=682,n ()]

DRLIDIRES 2140} PH P 200 B
Tk 91(13.3) 173(25.4)
AT W43 53 BT (2 IEHDD 66(9.7) 29(4.3)
HIE 43 53 7 (B IEJR)D 41(6.0) 65(9.5)
T2 BT o Hr (B IERD  129(18.9) 174(25.5)
FAE+AB B (AIERR)  102(15.0) 173(25. 4)
NN % 37(5.4) 66(9.7)

T T A Ao 0 M0 5 I HUZEAT 1 b 7 12 Dy BH Ak T 45 21
FWT A B

2.4 FUS2000 KN 6900 4 e sr ARIE A T84
gh L T FUS2000 A6 F4 e 3 3% L 1 1T FUS2000 1) &
RO, AR 3T 74 % B8 T Ak 2 5 T 4y 4
BE AT 1 B0 FUS2000 % AS [ 55 23 50 K6 D00 o e 3
DA B AR SR B PR 17 T 32 2 5 52 i A Wp 3 4 e, 3
T 8 A A, WL 5,

x5 MICHNRAEEE

Fe fb AU AR LSy
1 T AN AR HA AT A TR EER
2 T AMUATE AT A AR E AT EIERIGEIE
3 AR R A o T2 AN B ANTAEIER IR FEIB
1 TR M A A TR A3 £ A0 B NTEIERIGRIG
5 1N AN TAEIERIR FIS
6 BRI RS
7 I SR L PR IRIES X
8 fl AL L E AR RN AT R AN BE B A RS 54

T2

2.5 JRIEERAR R R T 5 R A A TR R
IR LA M i T R PR R A S TR
HERATF AR AR L EREN 28.3% . T
HAA TE By 5 40 B 7 I 45 & 10 B R 4 il hy
9.1%.5.9% K& 6. 7%, 4 R W W43 5 5 B AR % H
10.0%.

3 #

(= 2 52 0 %8 3 £ R g 07 DA AT o DU A T = A 3
SRR A U B . CNAS-CLO02-A002 ) H1 ¢ JR W 4 #2
22 A T BT WS-T 229-2002 ) i i o 52 1 25
T IR WA TG B3 43 A i e 5 A R L S
2 IR R A BT AR R B L R A OB A A T A
LR 8 WU I N R R S U i R e S T o |
e A5 21 4 B fokE BT 45 o PR R, B R R AR
6. 5% 5 IR IA TE B 43 0 A A0 CBCF 1A% A shiR
BIDAT Al A o B R (AE S R B<T15 YO ik i W A 52
MR FUS2000 HRERE . FUS2000 X R A
T 4 S B 41 B Sl TSR ML R T U B AR
B R AR A R R 01 4y 2 e B HEw . H i M A &
TE IR B L AT AR N A A R T

AW, LN T B g R & br ", R H
FUS2000 51 682 44 i IR IR W A A B H 3R 0 A [\ A
T B 1) L BH P 238w A A — , 2 1E i D 0 45 1 10 EC B
PERAR T 5 K i 38 19 17 8 % % . FUS2000 4 iF
RS EEAR Y N i 1 = VDN el R aL]
SR, ZRAG I E L (P <0.05), 4iH
FUS2000 £7 £ X% PRIEAT TE B 43 0 1 4 5 3% 26 35 4] m] 3l
i N TH AR 1) 50 R AT 2] 1E . 21 48 i 3 A
R A FRA T I DR AR R AR /N | 301 % R A L



. 2852 - I E¥ S IEKR 2021 £ 10 A % 18 5% 19 1 Lab Med Clin, October 2021, Vol. 18,No. 19

SR 58 /0 A 1 A IR ) A 0 AT R R A Ak R R
5 238 it 5 21 20 M A FRURE Rt 25 ) B R ) R 0 A 3R
A A3 LA 6 T R FRRES B A0 A0 e A A AR ) 1R
I Ay 2T 40 L ok iR ) S 30T AT AN A R M R AR
. 2 1E FT FUS2000 A5 20 B 1 B BH P R ALK
40.9% & N T4 IE J5 B PHPE R4 5 & 84. 820, Bk T
A A DR A AR R A N R 2 R ) R 41 4
00 NN = 1 S e 1 S e O N
S FA W T A 2 S 1K A 353X 3 0 b A R iy /]
15 H 20 R 8k ) BE R D DT R v L BT LA B g
22 11 40 0 A 0k o 0 43 28 A 5 A 2 ) 1 400 i B R AR
OB EZ S oA S s 211 U S 11 ol A
FUS2000 50 HE A 26 AH X 38 5 - 8 N T2 1F J5 JE A 7]
IKEN e 4325, FUS2000 X 45 5 i 5 501 i 0 441k, 4
IE T B BHME AR 42, 9%, HON T2 1F 4 fig 2 & iR
SIVRE 7, 3t A ARG 25 SR Ay Al BH P Y 2 TR R Ry I
B AR 3T S s B 22 2 TN TR L DR I A AR 1
WAE I ASHE AN T IESDRE. 9 IE .
FUS2000 6 45 i () B BH P 5 e MK AUh 30, 8%, H
WAy B ) 45 o 32 O BRR S 4G i R TE R
1) &5 i 35 5 VA0 288 20 A0 R s R A 2 1K s I A L & OE T
FUS2000 #6025 & 598 BHAE R R 4. 7 %0, 1 AR BH 1
g5 S0 B R PR R PRV R A 2 ) B T R s 1 2% R
PR A 4G i ORI LA T L 2k A TR B0 R AT
AE, AW R FUS2000 %F 2L A I 40 1152 5]
JiC IR 5 A ] ARG I D B %) TQ200 JR IT 5 43 B A 1) 3% 1
TR A58 Ay AR BL, T L 1R A Y 2 AR A A Y — B
PEST L AR ST T A B bR A [ I R AT R T Ak 2R AL
VA2 R N = N S T 8 A K AN B
T TS R4y 43 B 1A BE R (A B /T 5D s T 2= 4
U ER A 10 40 6 BH P 2R B R AR B4 A B I 1 A
L BH P 2 CA BT 5D Z IR AT g 5 T e 5 I i 2
FH 200 T T S S F 7 58 B B A 0 3 TR N #1]
21 i e 24 5 R A 1 40 T I T DS BT Ak 2R R
B 24 A BH P 5 e s ORI R A 1A Y AR G R
C Y S W OIS AN S R S = N 7 Y R
V) 22 285 18 10 40 R TR B 4 0 T 1 BHL P SR BRI . 25 G
5 T PR E VAR - 6 2 A B 1= W e o8 7 T D =R 0
U B 7 B A Ak A T B4 e BT A5 R R R
JEASC A R 0 R AR A ) R oK N T DE RN A
£ 1R B A kg 2 A6 19 7 3 3 AN S AT LA AR I 465 SR 1) o
LTI = NS T I 0 s | D I Y (7 7 = R |
RS,

AHEIE IR BARAK IR T A AT B A
by S5 il 0 1) FR AR /D IXER 43 BB 2T R A
X B — , HR 3 e T S 0 e A Bl 2 ) S i R AT A BR
AT B PRSI, AN 57 8 Bl 22 Ji) 91402 HE B9 245 1 1 5%
Wi, T R TR AT R VORI I R s AR 2 AR B
JEL I K 215 0 00 A 7 BURE i 5 5 DA HE B ax 2 &R X
R A3 BRER  FT LA AS BIF 5T Hh R ARG 0 45 SR A T
B AR R AR, PR X AR A S 4R A B B
R[] 5 0 B R R WA AS A L . 22 FUS2000 £
T J A2 A6 R AR B AN ZRAS T S5 R . AFRE T
94 A 5T X G2 00 4 R M S B O 2D B DL o B A TR
B3 TR ) T A 1 B AR A — 0 R BR PR . R A A A
Shy 5 B O A SRR I L 45 SR vER S S 2 R R
PR 2 W 6 1) S 7™ R R R R R L RS T B A R TR
FIE 185353 BT A A5 A B, 52 56 % 7 12 MR 908 A6 0 43 4%
B AN ] AR I R A ) o 37 6 3 0 52 A RO, DL 4
e R /D T A DA R I R R RE AR A

S % ik

C1] BBtk RIGenn . B /NS, 55, PR TE 18 43 43 B A B oA
PREH A sh Ak 2 B b i i i R L), BBy AR 4 4%,
2019,40(5) :96-102.

(2] Wer, L=, P T 5. 4 EIE RS RERARELMI. 4 57
dba AR T H At . 2015171,

[3] e AR AL E 1A H0. PR 9 B 2% Ak 4 T DL ik 43 47
WS/T 229-2002[ST. Jb 5%« o 45 4 H A AL, 2002.

(4] EZEEMHZMH SR, KA 0 AL i
BAZ A SR D YY/T 0996-2015[S]. 4k 5« o [ A5 4 1
JR Ak, 2015.

[5] B+Mm. FUS-2000 & UF-1000i & B B4 4 HF 10 45 S
5T AL ] o S8 2 W2, 2017, 21(4)
682-684.

[6] ZEF,dkah. skt i, 2. 1Q200 R A JE AL 4 43 M A 1 fiE oF
FETTT. KT B2 2% 51 R . 2020,17(7) :934-941.

(7] PWRH AT, T 92, %, 1SO 15189 JR A T8 1K 4 4 BT 1%
PERE I UE 77 48 0yt~ S5 A L)L A6 36 B 2 5 16 0K . 2019,
16(15):2151-2157.

[8] BESZBH. FUS-2000 4 4 3 R 43 BT AX Ay B2 R 4R 5T L1 ],
= 2 2545 7, 2020, 18(33) : 72-73.

(9] e AR IGANE T A 3. FR A5 A 1 W 4 K Ab PR3 7
WS/T 348-2011[S1. Jbat . o = A5 #E th fat . 201 1.

Qs H . 2021-01-12 18 H 1 .2021-04-19)



