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FRIE (ROC) i 28 20 Hr A [8] f Ti] 25 SR KIM-1 F1 sTREM-1 7K S5t SA-AKT B 2 W2 Wi (i, 2 R SA-AKI B &
SRR 33.23%(39/12D), H4E AKI AL AKT 41834 1l SCr.JR KIM-1,JR sTREM-1 Il APACHE I 343 B
BT E . EREASHEE X (P<0.05), £HZE Logistic HIH4 7 7R, SCr. R KIM-1 1R sTREM-1 & SA-
AKI B F b7 S B 25, 78 12 h #1 24 h, AKT 41 /R KIM-1 #1 sTREM-1 /K -3 8] 5 Tk AKI 4, 2 56 5
2 X (P<<0.05), 5 24 h JR KIM-1 B4 sTREM-1 %F AKT #ZCHEAI L . 12 h JR KIM-1 B4 sTREM-1 E
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Early diagnostic value of urinary KIM-1 and sTREM-1 in septic AKI
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Abstract Objective: To investigate the early diagnosis value of urinary kidney injury molecular-1(kim-1) and
soluble triggering receptor expressed on myeloid cells-1(sTREM-1) in patients with septic AKI(SA-AKI). Meth-
od: One hundred and twenty-one patients with sepsis admitted to our hospital from August 2017 to May 2019
were divided into AKI group(39 cases) and non-AKI group(82 cases) according to the occurrence of AKI. Multi-
variate logistic regression was performed to identify risk factors of SA-AKI. Urine KIM-1 and sTREM-1 levels
were measured at 0, 12 and 24 hours by ELISA. The early diagnostic value of urinary KIM-1 and sTREM-1 levels
at different time points for AKI was analyzed by ROC curve. Result: The incidence of SA-AKI was 33. 23%(39/
121). Compared with non-AKI group, SCr, urine KIM-1, urinary sTREM-1 and APACHE Il scores were signif-
icantly higher in AKI group. the difference was statistically significant(P<C0. 05). Multivariate logistic regression
analysis showed that SCr, urinary KIM-1 and urinary sTREM-1 were independent risk factors for patients with
SA-AKIL At 12 h and 24 h, the levels of urinary KIM-1 and sTREM-1 in AKI group were significantly higher
than those in non-AKI group(P<C0. 05). Compared with 24 h urine KIM-1 combined with sTREM-1 for AKI pre-
diction, 12 h urine KIM-1 combined with sSTREM-1 had higher predictive power(Z=14. 632, P<(0.05), and the
area under the ROC curve AUC was 0. 948(95%CI: 0.907—0.989), its diagnostic sensitivity was 93. 58% , and
the specificity was 87.69%. Conclusion: In patients with SA-AKI the expression levels of urinary KIM-1 and
sTREM-1 were significantly increased at 12 h. Urinary KIM-1 and sTREM-1 could be used as effective biomark-
ers for early diagnosis of SA-AKI, the combined detection had higher predictive power.

Key words sepsis; acute kidney injury; kidney injury molecular-1; soluble triggering receptor expressed on

myeloid cells-1; early diagnosis
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JHe B i AH OC 2 M B B 1 (septic AKI, SA-
AKD J& e 5 (B F SO0 M HE 2w R . SA-
AKI [ R 12 W BUE Y7 0] DLk BB A 3 5t 1 R
SRt N DN (o e S SR e h IR i
15553 F-1 (kidney injury molecule-1, KIM-1) Fl 1]
T B8 A AN flk & 3% /R-1 (soluble triggering re-
ceptor expressed on myeloid cells-1,sTREM-1) 7E
AKT A F R AT T . B R R i UL 45 4% B2
F) B IE T BE 48 B AT AR S R B AKT 5L B T fig 22
P A BOE F AR & . BT IR
H KIM-1 fil sSTREM-1 Y 33k 7K 78 SA-AKI &
H RIS O B AT IS A R IR A MR, AT
38 3 A I e 75 4 A8 R KIM-1 fil sTREM-1 7K
AR AR HT R KIM-1 fl sTREM-1 % SA-AKIT 1y
HIRS WG, B 758 AKT 19897 #2122 14
1 BME5HE
1.1 W4

FPEEL 2017-08-—2019-05 3 [7] 76 3& B T 4F Wi $
TR ITHE IR 2016 AF kR AE FIME 5 P AR s e L
B 3 R E bR 3R (sepsis-3. 0) )™ R E 6 12 N ke
BEAE M ARE 121 9], Horp 55 70 B 2 51 415 7 B4
W (57.1916. 2) % . it A A &8 43 Be W ] B4R
e 2 0E B N A SRR AR B T AR HEAR IR T . A BF
FECARAS DU EL rpr v BE B A8 B 28 51 23 1AL .
1L1.1 AbRE OFBR>18%:OH 2 & Fik
DA [ U e BB 4 A R e B kK T AR 3 IR
] PR 3L (sepsis=3. 0 VBR E 12 Wi o4 i B 5E 1Y &
OTEA B B2 321697 H BB B A AR K IF 5 & .

1.1.2 HeBrbrwe  OFFRErT [ <24 h, W5 i
FIRTT s Q32 i B IE TR L3 42 32 38 5 )
A A A 5 2k 25 ) O A G R, 18
PEITF s B2 H B S e 1 P i o

1.2 W5k

1.2.1 AKI Z2Witrifi &y 2 MR 2012(KDI-
GO 201 B 40 0 is PR 52 B 48 R ) il 2 19 AKT 12 M
PrifE B DIRETE 48 h N ZERBR , R B Ky SCr 4 X%t
fE Tt =26.5 pmol/L; 5 SCr % 3 fift {7+ &5 =
50 % s Bl R B b JR B <C0. 5 mL/(kg « h), - F
26 h, Z M Wibs kb @ A B0 A2 DL 1 BRURR
Xt e B A 0 AKT AT 82 140 41, 121 B e 25
BAEB T ART 41(39 #i) Ak AKT 41 (82 i) .
1.2.2 EIRAE BUE R4 EHE AR HIS &
45 s NG AT I RAE B e il sk ir 7 B3 A
Bt FoF 19 AT 1 P A1) A O A KL R AR L0 R IR
&I Bl ik — & B % 4 & (arterial carbon diox-
ide partial pressure,PaCQ,) F13l k54> & (arteri-

al oxygen partial pressure,PaQ,) % — % {5 & I dF
FTAHE AL XS BN, S0Pk AR B 08 1 B O ) Ca-
cute physiology and chronic health evaluation
score Il , APACHE 1) ¥ 5 &% B 3 #1757 (se-
quential organ failure assessment, SOFA) N &
ABE 24 h 4.
1.2.3 WEHER B IBOITA M B AR B A HIE
P1EM RO b 12 ho24 h BIREARA 10 mL, 5
L£>(3 500 r/min) 10 min B b 35 W #E 47 AH S KL I,
KIM-1 F1 sTREM-1 35 & W9 38 T R VL3 A9
FHECA BR 2 5] 7 4 i BR335SR P i 16K £ 922
W fff ¥ Cenzyme linked immunosorbent assay,
ELISA)ME £ 0.12.24 h JR KIM-1 fl sTREM-
1 RIKAE . JR A B i AL R 4 I Y8R A A
WBC,CRP. 45 % Ji (PCT) | L& (Lac) Fl fJL i
(SCr)S54E 1R 45 28 th F e B2 7 A6 g v O 4R 4
L3 GEitsork

K H SPSS 20. 0 S8 it 8 A4 43 #r s 1 i BB L
Tds FRon .2 AL BCR M ¢ K5, AR IE S 20 A 1Y
BEORE R FH A Z5OR 1T 43 A6 BE 2% 7R (median inter-
quartile range, IQR) , ZH[A] FL % >k | Mann-whitney
U R, THECSER 2 (Vo) R A Y LL AR
Y KrE . 2l A2 E TAERFAE (receiver operating
characteristic, ROC) il £ 7 #7 J& KIM-1 #
sSTREM-1 7KF-X) AKT (95912 Wi 4 {8, i 26~ W
M (area under cure, AUC) LB R Z K 8. L
P<20.05 NESAGIFE L.
2 HR
2.1 2 HEBHE BRI

SA-AKT B B &M K 33,2300 (39/121)
AKI 41 1 SCr.JR KIM-1,J§ sTREM-1 Fil A-
PACHE Il 9P Bt TR AKT 4. 22 57 A 403t
R (P <0.05), 2 2H B H H A — %R,
EFEGIHHEX(P>0.05)., W&,
2.2 SA-AKI %4 KUK ) 2 K 2 53 Hr

HRR R 2 A gt 7 2 U2 5 )
AZHZE Logistic 5 7y #, 45 S 2 81 1. SCr., JR
KIM-1 1 Jk sTREM-1 J& SA-AKI B4 2 571G K I
. W&k 2,
2.3 2 HBH AR E LK KIM-1 fl sTREM-1
Fedfi SCr kK H L

fE 12,24 h B} ] &5, AKT 41 R KIM-1 #l
sSTREM-1 JIfil. SCr /K F-#5 8 & & T AKI 41, 2
S G L (P<C0.05), FE 0 h A] £, AKI
21 KIM-1 Fl sSTREM-1 R Ifit SCr 7KV 59F AKT 411k
B ZEFIGIFE L (P>0.05), WK 3,
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1, 550 EW, 5 24 h L 7E 12 h iR KIM-1 fl
sTREM-1 &G i2 W AKI () AUC Bl 42 5, 2%
S HRASEE L (P<<0.05), W#E4,

2.4 ASFEIEFE SR KIM-1 fil sSTREM-1 7K - J% 1%
A% SA-AKT #1112 Wi (i

AR 12 h 1 24 h JR KIM-1 il sSTREM-1 254k
IKOT-53 5914 1 3L 2 W7 SA-AKT 5 ROC T2k . W&

F1 2HEBE—HABLE

niH AKI 4 (n=139) 9k AKI H (n=282) i/t P
PEI /45 26D 0.379 0.538

| 21(53. 85) 49(59.76)

© 18(46.15) 33(40. 24)
SRR/ % 60.16+10. 74 58.92+13. 16 1.213 0.262
IR/ (kg » m ™ ?) 24.2942. 46 24.63+£2.97 0.513 0.626
DE/K » mim™) 83.82+9.03 82.32+38.97 0.624 0.578
iR/ C 37.8240. 89 37.6540. 81 0.432 0. 648
W45/ mmHg 132.49+13.40 130.48+12.63 0.926 0.353
#F 3k JE/mmHg 79.2249. 46 78.5549. 26 0. 803 0.319
Wi PR 5B/ 1 (90 9(23.08) 24(29.27) 0.511 0.475
S Lo 9 5/ 1 (%) 8(20.51) 17(20.73) 0.001 0.978
o I 52/ B (96D 10(25. 64) 23(28.05) 0.077 0.781
YL FR A /1 (26D

LRI E¥ 20(51.23) 49(59.76) 0.774 0.379

WIR R 5 8(20.51) 24(29.27) 1.042 0. 307

i 10(25. 64) 13(15.85) 2.216 0.134

HoAth 1(2.56) 6(7.32) 1.095 0.295
WBC/(X10° « L°1) 20.16+6.5 19.0347.53 1. 862 0. 065
CRP/(mg+ L " 15.8943.41 14.6843.61 1.095 0. 089
PCT/(pg* mL™") 12.4343.50 11.4343.25 0.458 0.263
Lac/(mmol « L™ 1) 2.4340.79 2.1540. 82 1.635 0. 069
SCr/(pmol « L1 160. 28430, 19 87.15+11. 36 12.526 <<0. 001
APACHE 11 ¥4y /4% 26.65+6.19 14.294+4.52 6.593 0. 001
SOFA 45 /4% 5.2543.12 2.9742.03 4. 987 <<0. 001
JR KIM-1/(pg + mL™ 1) 47.56410. 34 24,3847, 50 8. 946 <<0.001
JR sSTREM-1/(ng+ L") 108.5245.98 89.68+7.62 9. 365 <<0. 001

x2 MBEAHF AKIEZERNKK S EE Logistic B35 #7

A B SE Wand y° OR ff 95%CI P
SCr /(pmol « L™1) 0. 059 0. 065 1. 356 1.18 1.029~1.653 0. 036
JR KIM-1/(pg » mL™") 0. 256 0.075 12. 362 4.98 1.426~13.678 0.001
JR sTREM-1 /(ng+ L ") 0. 564 0. 099 16. 721 6.87 1.699~19.713 0. 001
APACHE 11 /4% 0.623 0. 445 2.258 1.39 0.606~4.575 0.059
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*3 24AEEFRERE SR KIM-1 #1 sTREM-1 & i SCr 7k F bk % ks
g AKI 4 (n=39) 9F AKI#H (n=82) t P
KIM-1/(pg * mL™")
0h 19.53+5. 22 18.57+4. 20 0.981 0.362
12 h 47.62+10.53 23.25+7.86 9. 864 <<0. 001
24 h 47.56410. 34 24.38+7.50 8. 946 <<0.001
sSTREM-1/(ng+ L 1)
0h 76.83+6.12 75.40+5. 36 0.936 0.316
12 h 98. 64+10.73 81.28+7.15 7.692 <0. 001
24 h 108.52+5. 98 89. 68+7.62 9. 365 <20. 001
SCr/(pmol = L")
0h 82.26+15.98 81.23+16.42 1.35 0.23
12 h 102. 96. 33. 25 86.35+14.12 3. 64 0.05
24 h 160. 28 +30. 19 87.15+11. 36 12.526 <<0. 001
1.0+ 1.0+
0.8+ 0.8
0.6F 0.6
i i it
R a i)
& . &
04 / ! 0.4+
|
|
02k 11 =l 02t
I KIM-1
[ e STREM-1
,-i .................. SELk
OF U 0k
1 1 1 1 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
ey 145 5E ®

A:12 h JR KIM-1 A1 sTREM-1 X} SA-AKI R 12 Wi 19 ROC #i1£k; B: 24 h JR KIM-1 il sTREM-1 X} SA-AKI - #i12 W i1y

ROC k.

1 AEAE &SR KIM-1 1 sTREM-1 X SA-AKI B #1128 Bt & ROC B &

% 4 AERE &SR KIM-1 #1 sSTREM-1 BB &3t SA-AKI B R HiS Wi (&
A S AR AT (B AUC95%CD) R R/ %% SR/ Y
12 h KIM-1 38. 26 pg/mL 0.803(0. 717~0. 889" 80. 63 76. 45
24 h KIM-1 35. 84 pg/mL 0.739(0. 645~0. 832) 72.25 69. 31
12 h sSTREM-1 88.60 ng/L 0. 827(0. 755~0. 899" 85. 26 77. 64
24 h sSTREM-1 95. 84 ng/L 0.789(0. 704~0. 873) 79. 54 75.4
12 h KIM-1 B4 sTREM-1 — 0. 948(0. 907~0. 989" 93.58 87. 69
24 h KIM-1 B4 sTREM-1 — 0. 899(0. 837~0. 962) 89. 45 82.79

524 h&i R e, P<0. 05,



o 492 - i R

iy
>

§

%21 &

sok&

3 itig

HHT, & T AKT (912 Wil PR & FH 48 45 Sk if L
T PR 2R BRI R B 08 45 48 b, (H 2 X S8 48 AR AR AR
KA TE B RS B B A ™ E S A e W A T
SR, PR X TR A 0 B2 K AKT A4
Yobr W) R B 5T B A R, KIM-T 2 — ol i &
LAY B AR L JE T e Bk AR Ak R R R B
TEIE# B Al U Rk F 5 BB 03 5 AE 3T it /S |
A ARGk . 2 5 B B0 g R LLCE TR
BRI EF defb st #2 . pE PR R R P KIM-1 &3k
AT AT L A AKT A9 — Fh R 1032 W7 A W b i
Yy, 0t H B A IR G5 i 5O BE AR S B2 . AT A
FEN M TEAE LA ABEJE 24 h IR KIM-1 #35KF
HEAT T HE S W, 25 A R W], 5 AKT 4 /8 # A
. AKT 2H B 3% JR I KIM-1 kK F7E 12 h Al
24 h IS FHE (P <<0.05), HfE 12 h B4 5k 5
VEMA 5 24 h BFMEINZE R AHE . BT LT PR K
M, AKI 4R KIM-1 K FAEEAE B #H A ICU J5 6
hED B &I e, G s e m kK F.6 h JR
KIM-1 7KFxF AKT By B0 wti A —E M.
A PFR R WILE 12 h B R KIM-1 KP4 SA-AKI
BHERA — W m N E, 2 —2 kT SA-
AKT &A= 1 & R R 43 A s R B R KIM-1 2 AKI
KAEWGER N EZ —(P<0.05), sTREM-1 &4
Mo 21 TREN-1 2885 1 Bl 7K fif J5 76 B A0 DB 9% i
e AR TCHE AR A I, I R g P R O e
BEAE B VIAR G . 78 Mk B 5 53012 W 0 93 /5 41 B
HIWFFE R R B, IR sTREM-1 AL R e 35 4E 12 W7
TORRFE R S B AR G b R W BLAEREEIE AKT
R W T AT RS SA-AKT FH 2 W 0y 8
RIBREW Y . BATH B R, SA-AKT & # R
sTREM-1 £ A7k F B 8 & T 4E AKT &% (P <
0.05),JF H7E 12 h FF IR BT m . A HF5E & M,
SA-AKI B #EW2 8 h 5 IR sTREM-1 ik K
TEER WY T 48R W] DUVE Sy B2 e AKT 35
B . FRATA ISR e 12 h AR K AT AL
RIIXT SA-AKT B #H B AR 12 Wi (8, 45 8
Lk 00 M T, [ R IR AT BE oY L R
sTREM-1 J& SA-AKI ZEMERHEZ — (P <
0.05),

FT HE— %R KIM-1 fil sSTREM-1 X%
SA-AKI 835 B2 Wr g i AT ROC fh 2k
AT T2 . G5 RRP]LAE 12 h R KIM-
1 M sTREM-1 £ Wi SA-AKI f9 il & T 1 2
(AUC) 4 ) R 0.803(95% CI:0. 717 ~0.889) Al
0.827 (95% CI: 0.755 ~ 0.899), & KIM-1 5

sTREM-1 Bk & 2 Wi i) AUC 24 0. 948 (95% CI

0.907~0. 989) . HA R4 19 R ML (93. 58 26) My

S (87.6900) . A FATXF 24 h JR KIM-1 Al

sTREM-1 2 i SA-AKI [#i2 Wi i {6 #£ 17 T ROC

PR, 45 R KW 24 h R KIM-1,sTREM-1 KB4

Ky AUC B8 AKT 12 h 255 (P <<0.05), #

B 12 h Jg KIM-1 f1 sTREM-1 Bt & #6045 B F 5

ST SA-AKT, I R B AT 2EHE 12 h kA B i) s ik

A7 PR R AR - DT B8 o 5 b 32 K AKT JF 45 7 S it

A HIRTT o B AR M 35 0 A8 AKT & R SE T

o Ry AEE BT R W MR AE R 512 12 h i ]

RERA IR NGAL (KIM-1 J2 TL-18 ik KF

A BT X SA-AKT 1 12 Wr o I F0 ¥ 55 AIF 5T

KU APACHE Il o 4 Bk 45 42 I JR NGAL Al

KIM-1 7KF4 B T $2 & SA-AKI 2 Wi il il J5 7% il

MOMERR T . X LEWFSE AR BT X T SA-AKT 35 7]

L 3k S S ARG 0 PR o AH G A 3 3k 1 B0 R 2 i I

3 ik B2 K SA-AKI 45 T FUCE R 7 AT LA

REARR A FE TR,

L5 ETHR  AE MR EEIE AR 12 12 ho oA S A ) bR
KIM-1 il sSTREM-1 2 3k 7K V- RE % P 3 5] 1B fife 7
SE B E T e 0 R L RS A I R KIM-1 A
sSTREM-1 7K a] DLR b BT A 4 2 2 0 A6 D0 19
AR A BT AKT L9192 W i 0% B2 R0 S
B2 XU SA-AKT 9 4 4 BA B8 192 W 1
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