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Analysis of clinical efficacy of early CRRT combined with nafamostat mesylate for SA-AKI
LI Xinhui, XIN Na(Dept. of Critical Care Medicine, Qinghai Provincial People’s Hospital, Xining 810001, China)

ABSTRACT OBJECTIVE To investigate the effects of early continuous renal replacement therapy (CRRT) combined with
nafamostat mesylate (NM) on clinical outcomes, safety, inflammatory reaction, and oxidative stress in patients with sepsis-
associated acute kidney injury (SA-AKI). METHODS Patients’ data were gathered from 153 cases admitted to the intensive care
unit of the our hospital between January 2023 and January 2025, who initiated CRRT within 48 hours after being diagnosed with
SA-AKI. These patients were divided into control group (75 cases) and observation group (78 cases) according to different
anticoagulant drugs used during CRRT. After CRRT, control group was given sodium citrate, while observation group was given
NM. The clinical outcomes [the duration of mechanical ventilation, length of stay in the intensive care unit (ICU)] as well as Acute
Physiology and Chronic Health Evaluation II (APACHE II ) score, Sequential Organ Failure Assessment (SOFA) score, renal
function indexes [serum creatinine (Scr) , blood urea nitrogen (BUN), cystatin C (CysC)], inflammatory indexes [C-reactive
protein (CRP) , procalcitonin (PCT) , interleukin-6 (IL-6)], oxidative stress markers [malondialdehyde (MDA) , superoxide
dismutase (SOD), glutathione peroxidase (GSH-Px)] and the occurrence of adverse drug reactions before and after treatment were
compared between the two groups. RESULTS After treatment, the observation group had significantly shorter mechanical
ventilation duration and ICU length of stay compared to the control group (P<<0.05). APACHE Il scores, SOFA scores, renal
function indexes, inflammatory indexes and MDA levels of two groups were significantly lower than those before treatment within
the same group (P<<0.05), and the observation group were significantly lower than the control group (P<<0.05). The levels of
SOD and GSH-Px were significantly higher than those before treatment within the same group (P<C0.05), and the observation
group were significantly higher than the control group (P<<0.05). There was no statistically significant difference in the overall
incidence of adverse events between the two groups (P>0.05). CONCLUSIONS Compared with early CRRT combined with
sodium citrate, early CRRT combined with NM can significantly improve renal function in patients with SA-AKI, alleviate the
degree of inflammatory reaction and oxidative stress, shorten ICU stay length, and demonstrate favorable safety.

KEYWORDS sepsis-associated acute kidney injury; continuous renal replacement therapy; nafamostat mesylate; anticoagulation;
inflammation reaction; oxidative stress
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B R S Ak 2 2 R AR B I R, © M TR TR
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AKIJ 48 h N3 3 CRRT; (3) CRRT AUHLEEZS ¥l bk
PR 4l NM; (4) 22 A B2 D it BRIP4 1T (Acute
Physiology and Chronic Health Evaluation II , APACHE
1) 343 =15 435 (5) JF 51 4% B 5 35 17 il (Sequential
Organ Failure Assessment, SOFA) 1153 =2 435 (6 ) 4F iy =
18 %5 (T) IR IRFEARLTEHE .
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H % 20254F 1 H 3B FiE B A RHIGA 12k SA-AKI
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5] JT L EE 25 M A TR] B B8 o R IR (n=T75) 5
WMELH (n="78) . AWF5E I S 34%5 B2 e HRZE A otk
(45 : 2025-237) .
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P2 BB B TEAR DR YRR I3 L3 B ) 2
el B IR LA E R SR LA IR T SRR T
15252 CRRT IR Ry 1% S PR Dk - ok il i g aet o
VT I 25 SN e K s R R R R A ST, SR I Y
I A R, T I I & 120~ 150 mL/min  J¥1d
Ry 25~35 mL/(kg+h) , BEUGRIFIH] =24 h, A4S 7
MR A%

TEXT BRZH 83 CRRT Ja ST, 45 2R AN S (R e
B 25Mb A BRA A [ 24 H32025851, ALA% 2 mL:
12 500 B3 )2 mL, % T 0.9% S ALARTE SR [ 75 bRAs #R S
2l B0 A BR S Wl B 25 4E- H20083770, #14% 100 mL
0.9 g(250 mL % )13 000 mL 7, FH T~ Fil i il 37 388 % Sz
B FRS . CRRTJASNG , (4 FHHTEE i FH ARG R R 775 W
(PN EEAE R AR AT BR A ), B 245 - H20058912,
FiA% 200 mL: 8.0 ) AT Jm i hise , I il i £ (120~
150 mL/min) , ¥ F R R 0 5 R 174 25 S48 Tl 7 150~200
mL/h, DL 4ERE B A 0130 BE 1 A6 2 4k ik 3 24 3.0
mmol/L, K J5 18 12 25 I Y808 (% 1) 1 Jok (0] oy iy i 52 7
10% #i A FHIRES VE SR (1L AR S5 AR 2L A FRA 7], E 2
T H20234420, HiA& 10 mL: 1 g(#% C.HCaOu 31 ) LA %D
FEMIEIRES & iCa FIT B 42 B iCa Vi FE T B , 10 4 i 1 1k
2} 10 mL/h; CRRT Jii 3/ 30~60 min Ji5 K4 S & 1LRE
Ko R Ge Pk iCa Mk BE s R W 4 h I 1 IR, iR R S
P iCa e & 4 0.90~1.10 mmol/L , F- 3 4 46 I &5 3 5 7%
R A A R R T R, LRI R Y
iCa ¥ & <<0.80 mmol/L B, 75 >4 Fif i 4 3 5 119 S iy 34
il 20% B534 /111 2 mL/h; 24 iCa ¢ B >4 0.80~0.89 mmol/L
AF, 76 BT A R A LAtk 380 10% B3840 1 mL/h; 24
iCa Y B 24 0.90~1.10 mmol/L I, 443 J5 i v 1 2% 24
iCa ¥ B4 1.11~1.30 mmol/L s, 7 JiF i v 14 R A0 BL Al
U 10%; 24 iCa W BE >1.30 mmol/L B, %7 45 55 Jak /1>
A HERR SR, TR PP A MR 2 R MU ZLIR A8
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IRPRIE AR Sh A WE iCa ¥R B . 47 iCa VR FEEXE LAA 1E HL
A RES/ACa FUE T FLERS S o o RE S i), %5 18
SRR E AR, I K s HA O ) %

TELES A 875 CRRT JE Sl H , 3 50 H i R 25 5
F At (VLI 258 BR A F), ILARAB TR 250 A BR A W],
] 24 45 H20203509 , #4% 50 mg) 50 mg, 7 T 10% %
W TR 45 T SV (R e 2 A B2 W) 2 0
H42020909, #Lk% 10 mL: 1 g) 10 mL F10.9% S8 Ak4h 1 5+
W ()55 AR RRZH ) 500 mL T3 e ofn 0 30 % Az
B RS . CRRTA NG K ECHI 4719 NM BUse i & T
TR, S K S T CRRT IRSMIE R4S 1 5))
Jik it , LA 0.4 mg/(kg+h) :F 28 5 7 NM, $5 K55 & AN i
150 mg/24 h,
14 MMEISFR
141 RS Rifatbs

ABFE G R ES R b A 5 HLAGE <R (] T 5
2295 5 (intensive care unit, ICU) ¥ B [E] J&I7 TS 1Y
APACHE [I ¥4 #1 SOFA ¥4 . APACHE II ¥4 &
PEAEFRPEA) AR VE4) S 08 P A VE A B, FH 1A
R A T R TS KU s PRI R 0~T71 4,
O E MR, RN R TS R 2E e AR R =
SOFA PF4r 55 P B8 ML T (O LA A A 28 B
JE 6 AN I T, FH T IPAN R A B D REREAS ™ S RE R ;
SR 0~24 43, AR, PR Pl dR 2=
142 'BIrhgfatn

43 5T CRRT Hij J2 CRRT Ji7 24 h ¥ =, R4 H Hb
JELEg BRI 5 mL (5 £ A1 8 Bk AR AN, DU 5 s
FDK T4 [ BRI, SR IALAS Y633 1L 5 mL) , LA 3 000 r/min
B0 10 min, B E3E . (#7600 594 [ 3h 4= k43 A
(HAR H 7B AR RR S AL 80 LT (serum creati-
nine, Scr) . Ifil X 2 % (blood urea nitrogen, BUN) | IfiL.#5 It
I C(cystatin C,CysC)7KF,
1.4.3  RAEFEHR

435 F CRRT Hij J2 CRRT Ji7 24 h¥i§ =, R4 B #H Hb
Sl K L 5 mL CRAE LG 43 85 7 W “1.4.2750) . ff
JH] ARCHITECT i2000SR %! 4> [ 31 4 73 43 #r A% ( 3 [
Abbott 23 7)) , SR A2 K 6 A I3 H C B g 2K
(C-reactive protein, CRP) . [ 5 & J& (procalcitonin,
PCT) . 1414 2 6 (interleukin-6,1L-6 ) 7KF-,
1.4.4 AN FEER

43 51T CRRT Hif & CRRT Ji7 24 h i /&, RAE B # 4h

JE K L 5 mL CRAE LTS 43 85 /7 W] “1.4.275) . R
FHBR AR T EL 2 R 4G I 1 3 P P % (malondialde-
hyde, MDA ) 7KV~ ; SR FH B RS S A Bty 0 D0 1l 375 s 4
ALY AL I (superoxide dismutase, SOD ) 7K - 5% A H &,
I L A e H KA S Ak P ( glutathione peroxi-
dase, GSH-Px) /K ¥, L iR48HRE4 R H UV-2600 7 45 5
A ICICEE T CH AR A /DA, i ) S48 i pg o
AR Y T AT ARt
145 AR

5% CRRT # 1] K2 CRRT )5 48 h N % AU B
KA DL LTS I | o B IURE ARG IE AR
B LNV | R AR R U N 5
1.5 SitERHE

K HI SPSS 25.0 B X B AT 5t b A A IE
BT R TR x +5 o, 4R e 3R kS A
A R, 20 HL R N 25 00T s AR A IE
A R LA M (Pas, Prs) 31, 20 9 SR
Wilcoxon £ 5 Bk K 56 , 2H [8] Fb %% R F Mann-Whitney U
K o THECTERABIEOR 43 e R, IR EU SR
Koo, 67K fE «=0.05,
2 H#HER
2.1 MWMABEM—REARILE

PR E 1) A R EE K CRRT J shif ] (i
AICU J5 T CRRT B R EL) & — vkt e, 22 R0
Gt rE X (P>0.05), 45R R,
22 MABREWIERLERBIEIRLLE

JRYT R, W4 B 5 19 APACHE 11343 }2 SOFA 143
Hbds, 2R TG 242 X (P>0.05) ;3697 5, P4
# 1) APACHE 11 $¥43 #1 SOFA 1¥-43 34 i Z A% T M 434
J7 T (P<<0.05) , L EE 4 8 25 1K T % B 4 (P<<0.05) o
WL ZH F8 A AL B 18]\ ICU £ B B[R] 34 2 1
XFIRZH (P<<0.05), 45 ILER2,
2.3 MABE BTN BINEEISIRLE

IRITHI, AL A F DI RE e bR LA, 2 R L5
TR L (P>0.05) . JGIT7 I, PIALE 1 D RedE A
0 F R T RG89 AT (P<<0.05) , HWEE4H W2 1{% T
SFRRZH (P<<0.05), 453053,
24 WHEBEBITAIEHREREIRILE

TRITHT, AL E I RAE AR LR, 2 R TG
2R (P>0.05) ., IEI7)E , AL E B RIAEEAn ) B
AR T R 4LIE7 T (P<<0.05) , HOULELA] b 2K T X 1E
ZH(P<<0.05)., AR WFE4,

F1 MAREN—REMEERER
e . o TR
a0 P s Gk - . IR o cura
o gy DR g WROWE ERK KT KR SRER WRE RER R LR AR KTR . (M0uP)e
4 RO M8 T BINE A REKE OYME A MR TR X IR
WAL 75 4609 634711125 66824957 36 16 1 9 3 4 1 21 2 14 12 7 34 29 18 40 18 15(10,20)
WEs 18 4909 641311092 672511004 38 15 12 10 4 5 2 29 2 15 13 8 37 27 19 Ty} 20 14(10,20)
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®2 MARENIRKERERIEBRER(xLs)

HVANYA S YANYA
A xR UM — eI SO

R I

WA 75 7861243 16524374 21364375 16131358 14844251 1281171
WEA 78 6254218 147613090 2657362 13464323° 15061246 9114153

a: SRR P LA, P<<0.05;b: 5% IR 2H [RI3 o4, P<<0.05,
*x3 WAEBEERTIENSIEEEIRIERER (x+s)

Ser/(pmol/L) BUN/(mmollL) CysC/(mglL)

45 n o - ™ - TR
gl il il WE W TR

WAL 75 207543863 1203611644 15831407 13754262 2524041 1334035
WAL 78 2182443619 9721373 1604+411 9681250 240£037 103£0.24°

a: 55 AT AT A, P<0.053b: 50 IRALI] LA, P<<0.05.
w4 MABRERTHERRAEEIRLRER (x£s)

" CRP/(mglL) PCT/(ng/mL) 1L-6/(pg/mL)
45w

WiH__ WiR Wik WiR Wk iR

WAAL 78 131.86+19.10 10528 15,62 35.96+942 2345+6,84° 11149.73£4381.92 24392+ 2431°

a: 5 [FEIARITAT LS, P<0.05;b: 5%} B4 Al o, P<<0.05,

25 MWMABEERITHENENNEIERILE

IRIT R, WAL I S N SR A LR, 25 53T
Gt B X (P>0.05), YT, 4L 1) MDA K-
P15 A% T R ZHI6 7 T (P<<0.05) , H W24 B 35K T
X RZH (P<<0.05) ; A4 £ 35 19 SOD . GSH-Px 7K V-4 i,
= T RIHIEIT A (P<<0.05) , HOWWEL4H o 2 i T %) iR
2H(P<<0.05), 45590035,
x5 WHEBEBTIEMNELAHISIRILEERx )

MDA/(nmol/mL) SOD/(U/mL) GSH-Px/(UL)
L A
M 75 10821214 7791138 38941573 59.62£23.88° 1234542512 1413613221
WEA 78 10372241 6424107 30614489 72.73£24.02° 1256242826 155.82+35.44*

a: SRIZHVAYTFRT LA, P<<0.05;b: 5% IR2H R4 4L, P<<0.05.
26 MABEAFARRMELE

P2 BB AN R RN S R R, 22 S oS i
B (P>0.05), Z5HRILKE,

#6 WEABENARRNEZEZEILE[H](%)]

A5 0 i EAE RS RS MY BREER SR R
WAL 75 s(667) 0000 2267 3(400)  S(667)  3(400)  0(0)  18(2400)
WA 78 6(169) 10128) 0(0)  0(0) 6(169)  4(513)  0(0) 17021.79)

3 Tt

SA-AKI & HAE MR BRAE A8 F W A e 2203t &
iEZ — , L HAE 52 CRRT B & A2 UL, BA S
SR E SRV e At i AR Y. CRRT /& SA-AKI
RBE ELE SRR X P R A kX T
CRRT P4 I S il A1 5 5 28 OCEE2E . NM -5 TR
F¥4 )& CRRT ot B2 it R M Be e 25, —# A/
BLH 25805 8l 1 2F AR B 5 E I 87 R 81458 )5 THIAT:
FERA 5 25 5 o N 32 838 2o 4170 1058 o 5 58 1f PN L RO
TR iy 55 22 b 22 S FR 2S5 P , BELDAIT 58 1 2 156 S
INF, T T SR fR 55 AT 4 1 [ i A B o, LA RS AL L
A AT 2 B AR P e I A R AR RIS
NM 0 AT 41 R MA R IBE 2 7, sk 2D 1 40 BTG A 2 i A

413 n

TEZG; 2026 455 37 5 31

TR, DA TIT 22 fift e 20 T XA S e T e SR L AN i i
P MR R A DU = 2 o S A VR R Y iCa, BEL TS
A BB 110 B 2 0T, DA T SIZ B S MG B [ 66 11 S 3R 7L
e, (0 FLAR AR W T 6, 22 A I sl R AN X4 ] g il
TRRG M 1Ca vk BE R I, 15 | A AIAS il i B A g e op
BRI ARE . UHORAE T RE A 2SR aE 1 2
B LR oA

WSS R R, 50 L F i, WSR2 BB 3 AL
B AE AR ] A2 ICU A3 B¢ Bf (8] B2 %8, APACHE 11 343 J%
SOFA P43 Bl x4/, CRRTEES NM Ek 52 4
DIRERAS I B —E e BRIEMF oS48 1, NM A
PEVEINHIBE ML R S0, 98/ DIC 1 & A 5 [l sk HEa n] 1703
LA PN R 20 6497 00 SO T 7, 2% e Bl 20 A
A% AR AR AS (AR R B A O SRR S
TCU ST , AT 852 B3 AR o 1 ™ B R B, A K A A7
[ ARBFFE AR A A 10 B D RE R b 38 IR
XTHRZH . X 7R, CRRT B NM A Bl FAE2F 35 15 1
AR . HIEAEHLH] R - NMH 4 5 5E I S 1
B /INVE LR AR T, A3 B/ INBR B A 58 R R [
B, NM 7E CRRT i 2 H AT BRI, PT4ERER e it
BEAE T, NIRRT [ VB S S CRRT FR AR | 4K 87
i i, P M dE R W BRACR (2 T U Reik 2,

JHeEERE IR AS T 9 IE GBS vl Il o iz 405 5
IINEIRAE , a5 ) R AE SN F2: SA-AKTIR YT 1) BRI,
JRUE CRRT A% B A 3 i G #5350 20 S IR A T B
PRI B, SRMTASAIE 5T & PR, W 40 18 & 348552 CRRT IR YT
J& , WERLH B T RAEFE bR /K - A IR AT R B K, X
PR FEAA R LR A AL LRS- NM BUE i 2 HE T 7843 M
P RE SV o AR IS 7, NIM i 41 i) 22 22 4
PR EE 1A R T5 P, D P A 00 i R PR - W 5 Ak
VB 25 2 THT 5 10 R0 foh i 1140 200 J 38T B 8 i TR 1
T, NI RRAR JRE s 07 3 ™, Xt 7R T AL - & 1Y
RIEFEPR 22 0] 7E—E R LA TP A 5
HEWEEER

TP R A A LR BT AR BE T R 4
T A5 405 A 2 4 B T RE B A A A% AL 2 — 7 ARBIFSE
2R ISR H 3% MDA 7K i 2% T X R4, SOD
Je GSH-Px 7K~ & 22 5 T X B4l . X #7w , CRRT Bk
G NM A A R0 B 0 e IR AS . BRI,
NM ]38 3 300 6] P 4 i 8 A R Ak it 3, BH B
TSR, DR AP ZERiAR T RE , Db B e A = B R
b AN S A0 MRS 0, DT ST 4 2% B T RE
FHEH™, BRI, P2 S A A 22 7 1) 2 2 A
Kilie5 NM EA s A AL E A %

GV, AR 4 R R, AR FE AN B2
N R AR IV, R TG TEE L XK, R T
BT R VAR 2 . NM EAT 1R F s B) 2 2k
NS T o 2 (1 A g A SN T i = R A R B
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B2y E ARG I R AN B2, B3 P 155 1 D) BE S B
JIFE DREAZ A0 A 5
g5 L ik, 550 CRRT BEA Mk R G AR L, B0

CRRT A NM AT 3% SA-AKT B # A9 B Dk , s & AE

S5 A PR E 46 08 ICU A B i ), HL42 2R AR

Mo ARFRAAAER R RPE AT - (1) ABEFE A F ey [al

JRPERIE ST, REAS AT R, AETE — i R £ I 177 5 (2) Bk =

KAINBE VA , Tok A AN [ BTSRRI o 2 19 Zh AETR

SR R M 28 dFE TSR 5 (3) R GE T

CRRT (Y8 L] | i 0k B 4, LR Bt 5 5K 55

AR WU B B JAE S WA A R e

WRETIHE bR L. P, ASBESE T 45 G 2 Pl R

FEAS BB PERT ST — 2D BGIE

S 3k
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