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i ZE: BRY AR Sysmex UF5000 A ik AT AU ik & 49 B £ & 2 il (RTEC) A=A 22 % A (Path.CAST) & &
fesr & fo gk B ARG 9L WA, FiE SRS AT 2023 52 A ~ 2024 F 1 AL TRAMN TS —ER SR hg
BRI ER, RBAGE LGB 2> A FHRGA (n=174) Fo BB (n=84) , W& HERR
¥ RTEC 7K-F 4= Path.CAST At 84 £ 5, %X TR 4E (ROC) W1 245 547+ 4% RTEC i & & 2 4r & o B4R 15 495
WM R . JFit—F 5 A7 RTEC, Path.CAST £ B KA T if E 695085 . 75, FEFAE, PR, &%
B4 45 48 RTEC /K-F[ 5.2(3.2 ~ 12.3) /1], Path.CAST MaH 3 (36.90% ) A 2.3 T 3F B4 45 28 [1.3(0.7 ~ 2.2)/ 1, 3.45%],
EFBEA G FEL (Z)=-10215, 51.620, ¥ P<0.001) . RTEC 7T A 2 i & hesr & g o B4i45 00 84, H AUC
(95%CI) 4 0.892(0.846 ~ 0.939), & 69 54E cut-off {4 3.15/ w1, #5354 0.688, % RTEC>3.15/pw1 3K Path.CAST
PR, R A B AL F e gk B AR A B A9 R e I TRRMA R B, 25 A 83.33% A7 91.57%.  vA Path.CAST Fal4
A, RAFFEARETRNER S, A A 96.55% F7 83.78%., L5 Jk RTEC T A & if & & e 4r & f KR
4, % RTEC < 3.15/p1 3 Path.CAST FlEE, T A ARHEr i ir & gz K A B 45 69 7T 4k
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Diagnostic Value of Urine Renal Tubular Epithelial Cell and Pathological
Cast Detection for Renal Injury in Hyperbilirubinemia
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Abstract: Objective To study the diagnostic value of Sysmex UF5000 urine analyzer detection of renal tubular epithelial
cells (RTEC) and pathological cast (Path. CAST) in urine to screen for hyperbilirubinemia-induced renal injury. Methods A
retrospective analysis was conducted on the urine sediment analysis results of patients with hyperbilirubinemia who visited the
Quanzhou First Hospital from February 2023 to January 2024. According to the occurrence of renal injury, they were divided into
a non-renal injury group ( #n=174) and a renal injury group ( #=84 ) . Compared the RTEC levels and the positive rate of Path.
CAST in urine between two groups. Receiver operating characteristic(ROC) curve analysis was used to evaluate the diagnostic
performance of RTEC screening for hyperbilirubinemia-induced renal injury, and further analyzed the sensitivity, specificity,
positive predictive value(PPV), and negative predictive value(NPV) of RTEC and Path.CAST single or combined screening.
Results The RTEC [ 5.2(3.2 ~ 12.3) /1] level in the renal injury group, and the positive rate of Path.CAST positivity rate

(36.90% ) , which was significantly higher than that of the non-renal injury group [1.3 (0.7 ~ 2.2)/p 1, 3.45%], the differences
were statistically significant (Z/y? =—10.215, 51.620, all P<0.001). RTEC could effectively screen patients with renal injury
in hyperbilirubinemia, with an AUC (95%CI) of 0.892 (0.846~0.939) and an optimal cut-off value of 3.15/1 for screening.
The Youden index was 0.688. When RTEC>3.15/ .1 or Path.CAST positive was used, its sensitivity and NPV for screening for
hyperbilirubinemia-induced renal injury were the highest, with 83.33% and 91.57%, respectively. When Path.CAST positive was
used as the screening condition, its specificity and PPV were the highest, with 96.55% and 83.78%, respectively. Conclusion
Urinary RTEC can effectively screen for renal injury caused by hyperbilirubinemia when RTEC < 3.15 /1 or Path.CAST is
negative, the possibility of renal injury caused by hyperbilirubinemia can be ruled out.
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MR, M 2 B RS A AHZT 2R ( bilirubin,
BIL ) o] 2035 B D RE , {Hd 51 14 BIL o] 5 [ B e ifs
SECE/NEIRIE U G R — R F T E AR
i, AR AR T S AT R R LT3R IURE 5 | A& 1)
SR ECET ., Hik, R BIL HMEE B
AVUIMAPRIBZ KR, B Ak T R A s
LR, RERMEIE /NSRS Y. B—T5m, R
rr N b 40D (renal tubular epithelial cell,
RTEC) N 275 7] B8 H 2305 /NG 47, g B A4
(Pathological cast, Path.CAST) S it T 5 iFE H PS5t
PEFE W P L RTEC Fil Path.CAST 1641 il
T S LR 5 R B i, H A Sysmex 22
FAE P29 UF5000 REAIE L5350 Hrd (UF5000 )
PEHE T RTEC X —FR 248, AT ELut B
BEAR AR R AT B AN PRV P ) RTEC, Ry i i 1
LR IMAE S R E MOt TR, A, A5
3 3 (1B AT 258 451 e AL AT 25 IRUE A9 Bk VRO RSN 45
B, IR b RTEC 454 Path.CAST F8ARE i At
fe AT 26 I B 4503 2 B {1
1 MRAnTgE
1.1 AR st % BEHC2023 422 H ~ 202441 H
TR T — BB e, DURTEMERF R . FaEfL
JHF 958 45 P IR 483 403 1 A ik 9 9 4k s 3 v IR AT R
I AE A8 5 B PRI A T B3 43 B 448 SR A7 [ Bt e
Bt 258 i, i B 202 ), 2k 56 1], AR
55.71 = 13.34 % . HEBR LA JLFP AT RESZ M 0F 55 4518
Wt OFTERERLE e, QFTERRS . o8
PRSI . RV 2D BRI 55 R LI & B 0
s OFERILIR RGBS, @4k & VR 5 M 5E
I, AR 5 4 B RGP . AR IR IR
W RS R TS0 ARG (n=174, 5
P 134 7], 2ot 40 B, 4F#% 53.90 +13.46 %/ ) FlI
BG4 (n=84, 1k 68 1, Ltk 16 i, 4EIE
59.44+12.35 %) . AR L ZE S HA G
B (=-3.179, P=0.002) , P9I b8 25 IG5 3T
B X ()/=0518, P=0.472) . AR C FIRE
BEfCHZ: D IR RIS HEME (/R3S JR—18 [ 2023 ]
K131) , G S 54058 NS IE R
12 A% 5% A% UF5000 K H L &t ( B A&
Sysmex A ) , AUS5800 4= H sh4E Lo HrA K i &
5 ( 2% [E Beckman Coulter 2 H) ) o ik H .
S . B R R, FEA SOH N,
B H s 45 A48 5 T A T AR AR
13 Fik
1.3.1 JRERASSRAE RGN T W58 0 G2 350 78 Rt
6 55~ 8 pi) B RAIUE— AP BRBRA 10ml,
VRV EFRAE R AL T sysmex UF5000 [ HEATHGI, i
SEBRHR R FRAS RTEC, Path.CAST f4 3445
FRAARASIITE 2h LA 58 G
1.3.2 MARASSRAEFIRGIN . BFFEXF 4TI ABE A H 25

AR R R A 2 IR K. Sml, ##E Smin DAL
B0 (3 000r/min, 5 min) 2325 I3, fEERVERRAE
TAET Beckman coulter AU5800 4 [ 44k (X
ARG A HZT % (TBIL), H4%HZL % (DBIL), [d]
LT R (IBIL). IM/RZE A (BUN), MALEF (CREA).
I ZE C(Cys C) SEHF B Thfigatr.

1.4 %itE5h R SPSS 26.0 #7440
TEASTERS S s AR W BHE h AR S IE S50 A, R
FHIE + brifE2E (3as) Fon, 4R HLHCR T
¥t A< ¢ £ %, TBIL, DBIL, IBIL, BUN, CREA,
Cys C,RTEC F 8l 4 MR IEA 7341, H Psf( Pys ~ Prs )
R, 410A] 4 R H Mann-Whitney U £ 58, Path.
CAST MIZ5 R % For, A BRI R 7 R 56
ZIRH TAERHE (ROC) fhZk /0 HriEAl RTEC i i
JRETZR iMAE E s 2 WrERe . #F—273#7 RTEC,
Path.CAST 3 H sl 154 FH i 2 &5 I 21 K IfUAE &
A U . R PEPERINE . BB
ME . P<0.05 =S HAGI2#E X,
2 HR
2.1 @l AT i WER 1. HIRL R IE
B A5 B WA A R PR iR, B
RTEC 7K. Path.CAST BH MR I i & FHE & it
e, ESBEAGTEE L (¥ P<0.05) .

* 1 BREIZEIESHRGAERNESHRGAIRREE

L [ %, Py (Pys ~ Prs) ]
[ HFZ [ ﬁkﬁ

o U U
TBIL(mol/L) 383(33.1 ~ 135) 773(28.0 ~ 173.5) -0.802 0422
DBIL(pmol/L) 28.2(10.3 ~ 72.7) 46.1(11.3 ~ 110.7) -1.326  0.185
IBIL(pmol/L) 32.023.5 ~ 62.9) 41.0(18.7 ~ 67.6) -0.172  0.864

)
)
BUN(mmol/L) 3.88(3.17 ~ 4.99) 747(4.92 ~ 11.52) -7.660 <0.001
)
)

CREA(p mol/L) 68.3(57.2 ~ 82.9)100.1(67.1 ~ 135.1) -6.908 <0.001

Cys C(mg/L) 1.04(0.93 ~ 1.18) 1.46(1.15 ~ 1.99) -6.729 <0.001
RTEC(pl)  13(07 ~22) 52032~ 123) -10215 <0.001
Path.CAST(%) 345 36.90 51.620  <0.001
2.2 RTEC i & & M2 4r % oA 55 4% & B 51 45 49 ROC
W& oA WK 1, ROC Hi £k M7 .78 RTEC A
A A e IR 23R A B R, L AUC
(95%CI) & 0.892(0.846 ~ 0.939), i £ Y 5 1
cut-off {H M 3.15/ w1, ZIE45%7 0.688.
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2.3 RTEC %4 Path.CAST & 7 £ 65k EH UL
F 2. LI RTEC>3.15/p.1, Path.CAST P BIVE Hy
A E BT R MURE B R Tt 2, 7 P HER S

it 7 ST HASW R AHEL 2R e & AR B
REVEMT . S5 /R i A7 SRR MBI B
w5, T A7 S8 S AN S PR A s

®2 RTEC 54 Path.CAST fH&E A RAVIEREITEMN (%)
VES TR FEsHE PR ilEalie)
(D RTEC>3.15/p1 78.57 90.23 7952 89.71
(2) Path.CAST+ 36.90 96.55 83.78 76.02
() RTEC>3.15 /1 454 Path.CAST+ 3.14 87.36 55.10 7273
@ RTEC>3.15 /.1 5 Path.CAST+ 8333 87.36 76.09 91.57
3 it 1 Path. CAST 1A A6 I X6 2 I £1 3K I AE 7 5% T &

I35 RRZT 2R (0 T ] s BEAT 25 IMURE , Flt
A RER PR BIL BHMES A BRI 564 52 46 90
Wz rr, BRPLE T AH AT e o] 5 R B e 2
AP R BIL PEAE AT H B CAST (1 BHAE B,
T 15 L2138 IAE 5 B 463 403 0% AR DG 58 AR A2 Lk
F OV AR IR, RS ST
it A 2 R 2T 28 MUAE H 30 0 0 A A b i )
RETC /& sysmex UF5000 £l (95t S50z —, wJ
FH T 05 20 15 PRI F1 28 S8 PR LT BREARUHE I 2 A 740 B 4t
5 OO, (EBR IR ST AR DL R £ 4i%iH, RTEC 5
AT FH A e 5 R ) R B . PR,
T HF9E RTEC 7 1 ARZL 2 e 30 B 45405 v A
FIE, AWFFES5 4 Path.CAST 645, HEHL 258 i
1o AT 28 IMUIE () R BRORGE I 45 SR A T T 9 o

AT WA = AR AT 2 IME FR A v, B il
RTEC /K & AR B4, 25 A%
B, ZEL SRR E M R e —8. [
W, ABFFEE—B 31T ROC Mgk /rbr, 4558 SBon
sysmex UF5000 5l JRIE H i) RTEC AT A 2L A5 1
NRET 2R MRE & B i3

sysmex UF5000 £ I (1) IR W A B 1 50 A 1k
RETC, JRuff 174288, Hr Path.CAST 414
MU R FURIAE RS, 2 B S A B A T )
FE B R, O T 4T ML A sysmex UF5000
6 WU PR BAT T 184 T B A e LT 2% IUAE A2 e e
{8, AHFFERE Y B SR IR A L BEBFSE . T TE
2% sysmex UF5000 BPEREMFSE T, MR I
B A T 5 ] RE XA R A A s B AR PR A
ARHIFIE IR E RS R R E AT, T
VEFE T A EF AR Path. CAST,  [R) I 2R HERS 16 R
RGURY B, LARE ST 10 L e 40 S UG
MRsZm . A58 RUTE 410 Path. CAST BHMERE
BERTIEERGA, 2RAA5¥E X, Path.
CAST 3 B IR e AT 2005 e i3 IR 21 2% 0l A8 3 o
;B

T LR R, A SCHE— 2% RTEC

A BRI I2 WALRE . BFFE R W], 4 RTEC>3.15/

w1 3% Path. CAST+, X & IHLT 3% IfiLfE £ % % AE B 4

Dt A ROR AR, IR A P T o A6z

AR T iR g 2R, Wk, BFE B, 34

RTEC < 3.15 /1 5 Path. CAST NEAYERF, A LLKE

ASHERR i IBEL 2R RE A A B R P RE, HMERf Pk

I8 91%. SRT, AN IHZT 3 MUAE AN REAHEIA 2L

HIRYT L IR Y & BIL $4A A REFFEEHA= 3 E,

AR LA YA I 18] 5 6 A B MR 407, DR

T AHEL AR AR, W% PR T PRSI s

HREAHSCH A, LA Rt R B i . (EAS =

B, AN HLOESE, BFFEASE AT RE T

fare DI, 3T RALE 2/ 5 HABER S E, 37

KbrA G AR IE AT 2518
[, FRATIFTE AR, mIHLLR AE AR,

BB BB F AR R T B BRE. B

AR 5 BB R AEBDIRE, 2B

itk AR FER P E T, PRI D P AL

TR K22 5 85 B IIREA G, BURS A

WL (H R T AW SR O R R R,

PRI T S 2 KA A B LA 2518
Zi L rk, X FRRLL R MAE##H, RTEC 5

Path. CAST M4 bR I EEA BT, T A4 280 i A 1o

JHET R MAES A B i, 24 RTEC < 3.15 /1 8k

Path. CAST JyMITEMS, AT LAFEACHEER = AH AT 3R MR

BB BRI AT RE.
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