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[ Abstract] Objective To explore the best treatment timing of continuous renal replacement therapy (CRRT) in patients with
sepsis complicated with acute kidney injury ( AKI). Methods Eighty-six patients with sepsis complicated with AKI in our hospital
were selected. Among the patients, 44 received early CRRT treatment (early group) and 42 cases were given standard CRRT treatment
(standard group). The prognosis and outcomes and kidney injury markers such as kidney injury molecule-1 ( KIM-1), neutrophil
gelatinase lipocalin (NGAL) and liver-type fatty acid binding protein (L-FABP) at admission, after 24, 48 and 72 hours of admission
were recorded in the two groups. According to the survival status after 28 days of admission, the patients in the standard group were
further divided into a survival group and a death group. The differences in CRRT treatment timing and kidney injury markers after 24
hours of admission were compared between the two groups. The predictive value of kidney injury markers after 24 h of admission on
prognosis of death after standard CRRT treatment was analyzed. Results There was no significant difference between the early group
and the standard group in terms of mortality rate after 28 days of admission ( P>0.05). However, the time from admission to CRRT,
CRRT duration, ICU stay and dependent dialysis rate in the early group were shorter than those in the standard group ( P<0.05) while
the renal recovery rate was higher than that in the standard group (P<0.05). During the period from admission to 72 hours of
admission, the levels of serum KIM-1, NGAL and L-FABP in the early group were increased first and then decreased (P<0.05), and
the levels in the standard group showed a stable trend after increasing ( P<0.05). After 24, 48 and 72 hours of admission, the levels
of serum KIM-1, NGAL and L-FABP were lower in the early group than those in the standard group ( P<0.05). Among the patients
with standard CRRT treatment, the time from admission to CRRT and the levels of serum KIM-1, NGAL and L-FABP after 24 hours of
admission in the death group were significantly longer than those in the survival group (P<0.05). ROC curve analysis found that the
levels of serum KIM-1, NGAL and L-FABP after 24 hours of admission had higher predictive value on the prognosis of death after
standard CRRT treatment ( P<0.05). Their cut-off values were 2. 98 ng/L, 23. 53 ng/L and 20. 02 pg/ml, respectively and the com-
bination of the three had the highest predictive value. Conclusions Early CRRT treatment can make patients with sepsis and AKI get
out of dialysis as soon as possible. Serum KIM-1, NGAL and L-FABP levels after 24 hours of admission are beneficial to predict the
poor prognosis of standard CRRT treatment. The indicators are expected to be new markers to guide the CRRT treatment.
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( continuous renal replacement therapy, CRRT) H- A
AP B IR e TS SR 00 5, 2 H AT IR AE &
IEAKI Y EZRIT L . B4R CRRT YT O 7E
FEFAESIR )z HT (EEEAE 5 AKIL FET- 3
PIE AT ABE 28 d JET- ARk 70% ) UT4F
BFFE AL CRRT A7 B AL AT RE 2 52 i e R 9 13
I AKT BE TS A OCHE ZK Il PR A PP A i L
2 P EE SRR A0, IS 3 CRRT (I HIL, (H I 85
EAFAE ™5 B #1403, CRRT I sk vl REZBR' . A 2%
FH T M RE A I AKIL PR RS 3 CRRT 1 B
fte THREBG, AWA¥HER BRI,
ABFFEVPAG AR AL CRRT 167 X IREAE & I
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WO Y 1 e 559 A 0T AKL 235 86 1, 48 A b1
WRFEIEFT G (2016 4F T AE e 52 Wibn itk .
(e Y1 A 55 T ) O b o 5 AKT 4 45 Bl 3 A Bk
JIESS T )5 2H 21 2012 4 2 19 I DR S5 BR 48 M b
VENOV A TCU I JE] =72 h 4E 4 18 ~ 80 % 52k
FERASFTRIE R HEERPRME . A ICU FiAT 5 IE
AR YT SO B R 25 W R AR A M T A
G FFUBR B 9 B B 107 FH B 28 B0 4 036 7 5 B
PERRE IR0 ; CRRT IR 7T 28 BOE ; i L ol 4T Ik
WA 2B AR i R 328 1k CRRT G975
R 3 AN L B3R 97 s A BE JE F AT B, e
2016 41 H 22018 4F 6 A WUA Y 42 il B E AR
CRRT J&)7 (Fr#fELH) ,2018 4E 7 H % 2020 4E 12 J
WA 44 B 1T R4 CRRT GBI (RI4) . Wi
HABER — MR, 2R ERITFE L (P>
0.05) , HAR M, W1,

1 ANEHE

1.1 —fEB 2016 4F 1 H ZE 2020 4F 12 A KB
F1 FANEH—BARER

T H FIA (n=44) FRifEL (n=42) Seitit P
B/ (n(%)] 24/20 21/21 X =0.178 0.673
ER(S) 59.049. 34 57.96+8. 47 ¢ =0. 561 0.576
B (kg) 64.12+9. 35 64.89+8. 44 ¢ =0. 400 0. 690
IR (C) 37.39=0.75 37.150. 82 t =1.417 0. 160
I35 34 ( YK/ min ) 20.65+2. 13 21.27+2.26 ¢t =1.310 0.194
LR (YK min) 104.29+19. 32 102. 65£17. 50 1 =0.412 0. 681
7R A B R PGS (4) 9.34+1.89 9.121.71 t =0.565 0. 574
S AE S MR B ESY 1T(4Y) 17.45+2. 83 16. 73+3. 04 t=1.137 0. 259
AKL M H[n(%)] 2 35(79.55) 26(61.90) X’ =3.243 0.072
3 9(20.45) 16(38.10)
F&45 R (ng/ml) 9.04x1.48 8.65+1.69 t =1.140 0.258
F 4 (x10°/1) 17.62£3. 81 16.45+3. 40 ¢t =1.500 0.137
I LI ( pmol/L) 172.19£12. 44 170. 69+10. 67 ¢ =0.599 0. 551
HATREL 169. 45£18. 30 171.23+16. 55 1 =0.472 0. 638
JREE (ml/L) 33.19+5.72 34.06+5. 34 t =0.728 0. 469
P PEBHZE IR [ n(% ) ] 6(13.64) 4(9.52) x* =0.067 0.796
TR n(% ) ] 4(9.09) 3(7.14) X*=0.004 0.949
BEIRWG [ n(% ) ] 2(4.55) 2(4.76) X’ =0.216 0. 642
TELHE (%) ] 2(4.55) 1(2.38) x*=0.002 0. 967
SR GO n (% ) ] i SR e 21(47.73) 20(47.62) x> =0.001 0.992
JIEL3E JR e 10(22.73) 8(19.05) x> =0.176 0.675
I 7(15.91) 8(19.05) X*=0.147 0. 701
PR it IR 5(11.36) 4(9.52) x> =0.005 0.941
JE R 5 1(2.27) 2(4.76) x> =0.002 0. 967
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1.2 A& ABEEARE (BLAM ICU J5)
BT AR IR PURY SRR HERR R IR T . R
B 5 MR 155 57 BIAT CRRT YAYT (24 U5 5 I8
TEIRIEE) . brRuELEAE B DL G B 8 b S 0 B AT
CRRT, B il 88 ™ & MR h #% (pH < 7.2, HCO™ <
12 mmol/L) MIEHE T>6. 5 mmol/L Hili 7K 5k
Jyaguly, Hop AT — 8, 57 BI4T CRRT ¥/3Y7, CRRT
6T Y5 2R 22 S e k- IO MLV i i A X, 2 B 2
R LA (11, ST BUBFRIK 45 |, ¥R Y7 st [E) =
24 h; MR FHE R E N 150 ~ 200 ml/min, 397 7] &
30 ml/ (kg - h) s B LA RS S W RS &
D5 ANFE , B 4 Aot A& 5 i 98 D 5 o B At
(AZREMZ A RAF, FE254E5 H20183023 ) 4000
ml A 250 ml 5% fiie B2 &80 ; 9815 10% S AL #
AR T AR AL M 0. 335 mmol/L; A S84k
PR E ALK A W, R TR AN R B W, A HE
B AEN R A, V697 W )R 45 L A S5t K il <43
BT 45 S S B B i R S0 FH ot 5 TG I A )
6 FH 5 30 R o Bk, LAY b &8 4 I TG (R
(APTT) AT I8 50 i P e £ far it B 447 7 1,4
~6 hE A 1 REEIMTIRE, i APTT fR477E 1.5 ~2 i
T E AR 5 I ) 5 JC BB, I T p A el
DUEAREEIM IS ; FF B H IR >0.5 ml/ (kg - h) H
TEIR DI REF-Fahs} , 455 1k CRRT 697,

1.3 WEZEIERR e ABEH X ABE 24 48,72 h
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TSN E I E KM 3 ~ 4 ml, £ 3000 r/min (242 8
em) B0 10 min, WAE MIEFRUE , TR-AE T -80°C PR iR
R 5 D3 IMICEE 40 1] i A4 35 1) 25 WL LTS A AR
SR FH XU A e 0 Tl 356 f 92 V6 A T 91 46 A, 9 [
Abcam 2 7 & & W B i 45 43 F-1 (kidney injury
molecule-1, KIM-1) , 3€ [# Thermo Scientific i 7] &
AGrI KL 20 i B G g iR 572 22K 11 ( neutrophil
gelatinase lipocalin, NGAL) , & [& Sigma-Aldrich i
) A JH Y RE 107 R 45 5 25 1 (liver-type fatty acid
binding protein, L-FABP) /K-, FEA LGSR, A
BE 28 d LT, KEZ S FF: CRRT VY7 I LA AF
SN TH] ICU AE B i 18] R AU AT 2 167 AT I
KIM-1 NGAL L-FABP Z8fk45

1.4 SitZEAE R SPSS 25. 0 Ak FEE U
THECFOR LI 5 (% ) 7, 21 IR) L3R F 42 A 56 5
THEGORI DA B AR v 22 38R | 2 I 8] 5 L3R
HA M5 T7 22 3 B, I L3R T SNK-g A 4 ; 131
WA AR 2108 TAEREME (ROC) 473 #r, P<
0.05 NZEFAGIFE L,

2 #R

2.1 WABMBEABRILE FHHARETT
CRRT M [a] | CRRT FFZ2 I ]\ ICU A B o [1] Kz H<
AT T FR 20, 253 B 388 T AR 2 (P<
0.05) ; PHALABE 28 d SET-RILEL, ZRIEG T 5 5
L(P>0.05), W32,

®2 FABREEEBRILE

TH FIHH (n=44) FRUEL (n=42) Gl P

ABEZEFT CRRT BHA](d) 1.49x0. 25 3.94+0. 45 ¢t =31.398 <0. 001
CRRT #F£ERT 1] (h) 28.47+4.08 39.15+5.34 t =10. 451 <0. 001
ICU FEBERTE] (d) 9.21+1.93 10. 49+2. 07 t =2.967 0. 004
ABt 28 d FET-[n(% ) ] 15(34.09) 20(47.62) X =1.629 0.202
IR B[ n(% ) ] 24(54.55) 9(21.43) X2 =9. 966 0. 002
WABENT [ n(% ) ] 5(11.36) 13(30.95) X =4.982 0.026

2.2 MARHERERGREDLE HAKE
ABE 72 b, B4 I 7E KIM-1 \NGAL , L-FABP /KF
SeTtEE T AR ELLIN S S AR E (P<0.001) 5 H

APBE 48 72 h i B HA2H 1 7% KIM-1 . NGAL L-FABP
BT AR UELL (P<0.05) , WK 3,

R3 FHEKREASMTE KIM-1 NGAL,L-FABP b5

EiELi R (n=44) FrifEL (n=42) F P
KIM-1(ng/L) N 1.21=0. 35 1.1420.28 Fugm =31.912, <0.001
AB%24 h 2.5920. 41° 2.7520. 50° Fyyjy =25.603,
APt 48 h 1.55+0. 38" 3.62+0.75% F oy =23.721
ABE72 h 1.35+0. 322" 3.55+0. 61
NGAL( ng/L) N 13.42+2. 45 12. 6922, 17 Figm =39. 642, <0.001
ABE24 h 21.19£3. 08° 22.43%3. 95* Fyyy=13.584,
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£zt WHIH (n=44)
ABi 48 h 17.22+2. 96"
ABET72 h 16. 08+2. 4920~

L-FABP( pg/ml) NI 12.65+2. 48
ABE 24 h 18.59+3. 10°
ABi 48 h 15.67+3. 08"
ABE72 h 14,2242, 8320+

FRUELH (n=42) F P
25. 154, 45 Fuey =12.333
24.05+4. 18
11.98+2. 31 Fug =31.450, <0. 001
19. 16+3. 94 Fom=12.521,
22.55+4. 05" F e =13.092
21.39+3.92%

a 5 ABERT L, P<0. 05 ;b 5 ABE 24 h HL#, P<0. 05 ;¢ 5 ABE 48 h HL#L, P<0. 055 + ShrifE4H HL#k , P<0. 05

2.3 AEAMEEFBERERIBIRLE®R fThrdE
CRRTIRJT R E h  FET-4H A B £47 CRRT i [A] K2

APB% 24 h I3 KIM-1  NGAL ., L-FABP /K- 3445 A=
R TR (P<0.05) , WLEk4,

R4 ARMBEFERLESIERLR

£t FET-4 (n=20) AP (n=22) t P

ABEZEAT CRRT HHE] (d) 4.26+0. 47 3. 65+0. 43 6.271 <0. 001
KIM-1 (ng/L) 3.05+0. 69 2.48+0. 55 2.983 0. 005
NGAL(ng/L) 25.33+3.92 19.79£3. 96 4.547 <0. 001
L-FABP( pg/ml) 20.39+4. 18 18.04+3. 10 2. 081 0. 044

2.4 ABt24 h BHRGIREYITERAE CRRT &7
BFERTHAME ROC &kt s, ABE24 h
1% KIM-1 NGAL . L-FABP Y% #5#E CRRT 3477 i

JEBET A B NN (P<0. 05) , HARIK EL 735 A
2.98 ng/L.23.53 ng/L.20. 02 wg/ml, H 3 TEA T
M, WS &1,

x5 MiFEEERXTHARE CRRT SBF UG T MM &

ECEz HWT{E TR (% ) FE5BE (% ) AUC 95% CI
KIM-1 2.98 ng/L 60. 00 81.82 0.741 0.588 ~0. 893
NGAL 23.53 ng/LL 70. 00 81.82 0. 840 0.723 ~0.957
L-FABP 20.02 pg/ml 65. 00 86. 36 0.703 0.536 ~0.871
3 WA - 100. 00 59.09 0. 884 0.788 ~0.981
- g ey HAR HRTE A7 R4 AW, A B 4T
e A ! CRRT ] | CRRT $E58 I 18] | TICU 5 B i 18] J% <
S BRI T 4L, L BT 40 5 T o4
Pl s o 7R 58 CRRT 3697 B/ 8 A, 3 A7 i
2 HH o e 8% BUR EATA 5300, B
# J.4 BE28 dFET- IS ME THRIELL (34. 09% vs 47.62% ),
(ELZHL i PTG 35 22 5, 478 AU CRRT {67 I A
o2 AEREAUMRRAE & 0F AKI JET=%, 52 F5E
S —E, HE IR REy AR B B0 0] R
u'uo,o 02 04 06 08 10 ﬁ%%ﬂ%%%ﬁ%ﬁ AKI ‘%! %ﬂit)ﬂl«ﬁﬁ?é,
1~

B 1 AB24 hini KIM-1 NGAL,L-FABP R EX &Il

FiARfE CRRT ST BURSE TR ROC Mk
3 g

SARAT AP X T IRERAE 5 9F AKL AR
# JLEL CRRT 657 1] BB 42 g3 A B S8, Bt 1
J&i o {H CRRT ify7 B n FECE R ITEL L 3
VR 24 JEE R R A A DI 3 A e 2l KU S
JRHL CRRT J2 A7 A T M AE & I AKT AR A U5,

CRRT A 77 B ML 32 5% i 8 1 KU g TR 22—
AKX,

] CRRT IR A oF R R R B B b7,
BHR AR, A5 LI, B ABEEABET2 h, br
HELH IMYE KIM-1 \NGAL L-FABP 7KV A& 5 A2 e
s R SE T 5 5 R R SR R CRRT 1697
RES LR AIR B B O $8 b, ORAP R B Thae, Hr,
KIM-1 J NGAL ¥4 8 1, B 401 3 ek K o Bl L-
FABP R ARWTRES & 8 1, vl R B8 DT RR 18, 15 4
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bt il 3 & i T s R i LE, SRR Bk
BT KIM-1 45 B bR B P RE TN AKT S8
TG . AT, AL A BE48 (72 hist B #4045 b
PIE AR, R R CRRT 1477 A P22 i
B0, TR BB TS AR,

Pr#fE CRRT ¥R 97 M98 JE T4 A B 247
CRRT H}[E) & 2 i FAE AR 4, /R 7E AR E CRRT J7
ZF R E A 3 CRRT 1677 AT REXT & il A= A7 5
AR, AT RERRE A AKT BRETE
K 2 d WHE5Z CRRT 367, AT A £ 28 54 AH DG FE i
WK . (B IFRAE CRRT 74, ¥ 218 AR
3 AU A #:5 CRRT IRYT, il 30 M, J2 75 gl i
R B B R AR R A R CRRT JAYT AL, A Sl
YESE—2 081, S50 WoR , FERRE CRRT J897 A
o TETHABE R (A BE24 h) I KIM-1 \NGAL .
L-FABP 7K 4 g, H. 3 8 FRXH5R1E CRRT 697
PG FET A B TANE , $& /547 h5 i CRRT R 97
B T, ABER Y KIM-1 \NGAL | L-FABP 7K F-%¢
AT KU 55 v, DL FR 3 3k R %52 CRRT A
J7 , CRRT A7 B HLA JIr 4 3%, 55 175 nT 2 i 47 M 0%
b, TS A B, H ROC 4R 40 1 i 15 3] 1M 7
KIM-1 NGAL . L-FABP FUill 7 5 5E 1~ i) %% W7 12 53 51
42.98 ng/L.23. 53 ng/L.20. 02 wg/ml, H 3 Wil 4
TN ( LA (BT 36) (B A e o BRI 76 ACBE S0
JO7 FEUR ARG I I 3% B 403 40 48 b, 5 i Aok b 3 L R
B 3 TS AR R B, 4R 105 28 T KU
i, R LL CRRT 67, SR, i FASIE5E M [l
JEPE AT, EIREE S IR IS SRR s T 22 Hh O AT Y
WUE, 740, Bl [R5 T AH 5245 BR 3 19131
SARF AT AZ 95 5 b X REAS A I T AR 2 AN IR R
sz AL IR RS

Zi I R F CRRT G Y7 R 37 R B 0E 5 I AKI
BE B INAEA M, ABi24 hifil i KIM-1 , NGAL, L-
FABP /K-l Sl B W AR . CRRT JA97 TS 46T 1%
O K AR 48 S CRRT IR BHLA K , ol et i
e BE TS A BRAER
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