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152.50 +34.96, IfiL 5 (mmol/L.) : 1.65+0.67 Lt 2.58 + 1.16 ), ZF ¥4 G248 X (# P<0.05). ZHE Logistic
ST s - B IR SERELERT ] | s R L H Rl A Eaﬁi@ﬁj HHE =4 000 mL/24 h, TM. PCT. Ifil
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[Abstract] Objective To investigate the risk factors of acute kidney injury (AKI) after severe multiple injury
and its clinical guidance. Methods A retrospective study was conducted. The clinical data of 95 patients with severe
multiple injuries admitted to Zhenjiang First People's Hospital from January 2018 to December 2020 were collected and
analyzed. The patients were divided into an AKI group and a non-AKI group according to whether AKI occurring within
1 week of the disease course or not. The post-traumatic basic data, treatment measures within 1 week after injury, stress
metabolism, pathophysiology and complications of patients in the two groups were collected for univariate analysis. The
indicators with statistical significant differences in univariate analysis were included in multivariate Logistic regression

analysis, the receiver operator characteristic curve (ROC curve) was drawn, the independent risk factors for secondary
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AKTI after severe multiple injury were screened out and the predictive value of each factor for the occurrence of AKI was
analyzed. Results AKI occurred in 29 of 95 patients and did not occur in 66 patients. Compared with the non-AKI
group, the patients in the AKI group were older (years old: 59.45 +15.77 vs. 48.68 £ 12.40), with higher proportions of
crush injury, shock and contrast agent used [crush injury: 37.93% (11/29) vs. 18.18% (12/66), shock: 82.76% (24/29) vs.
71.21% (47/66), contrast agent used: 44.83% (13/29) vs. 30.30% (20/66)], shock duration was longer (hours: 52.45 £3.72
vs. 32.78 £6.06), more crystal fluid input and mannitol dosage [crystal fluid infusion = 4 000 mL/24 hours ratio:
55.17% (16/29) vs. 36.36% (24/66), mannitol dosage (mL): 2 358.62 = 602.27 vs. 1 028.92 £302.67], intra-abdominal
pressure, C-reactive protein (CRP), international standardized ratio (INR), blood lactic acid (Lac), thrombo-regulatory
(TM), blood glucose, neutrophil gelatinase-associated lipid carrier protein (NGAL), myoglobin (Mb), creatine kinase
(CK), procalcitonin (PCT), interleukin-17 (IL-17), tumor necrosis factor-a (TNF- ) and serum creatinine (SCr) were
significantly increased [intra-abdominal pressure (mnmHg, 1 mmHg=0.133 kPa) : 17.21 +3.09 vs. 10.98 +4.71, CRP
(mg/L): 179.45 £24.28 vs. 107.02 £21.96, INR: 3.73 £1.08 vs. 2.45 +0.82, Lac (mmol/L): 12.67 +5.92 vs. 7.99 £ 1.67,
TM (ng/L) : 93.23+£16.34 vs. 37.16 £ 12.64, glucose (mmol/L): 18.25+£5.23 vs. 11.32£2.35, NGAL (mmol/L):
235.28 £48.32 vs. 102.72+28.17, Mb (ug/L): 407.88+49.08 vs. 170.20+29.82, CK (U/L): 790.12+106.87 vs.
465.17 +142.78, PCT (ug/L): 29.73 £ 6.08 vs. 12.45 £2.12, IL-17 (ng/L): 32.47 £9.79 vs. 26.98 +4.40, TNF-a (ng/L):
48.98 £ 12.79 vs. 32.30 £ 11.03, SCr (umol/L): 181.45 £43.35 vs. 137.17 246.36, all P < 0.05], the levels of superoxide
dismutase (SOD) and serum calcium were significantly decreased [SOD (kU/L): 72.65 £30.67 vs. 152.50 =34.96, serum
calcium (mmol/L): 1.65+0.67 vs. 2.58 == 1.16], the differences were statistically significant (all P < 0.05). Multivariate
Logistic regression analysis showed that: crush injury, duration of shock, dosage of contrast agent and mannitol, infusion
volume of crystal fluid > 4 000 mL/24 hours, TM, PCT, plasma SOD, Mb, intra-abdominal pressure and NGAL were
independent risk factors for secondary AKI induced by severe multiple injury, their odds ratios (OR) and 95% confidence
intervals (95%CI) were 1.181 (1.025-1.175), 3.214 (1.217-7.876), 2.589 (1.524-8.079), 3.334 (1.522-9.561), 1.647
(1.196-2.377), 2.628 (0.064-0.973), 5.727 (1.236- 9.742), 1.216 (0.919-5.708), 7.250 (1.527-10.271), 3.414 (1.417-
8.476), 1.072 (1.202-1.942), P values were 0.024, 0.008, 0.042, 0.016, 0.028, 0.045, 0.026, 0.037, 0.005, 0.030 and
0.027 respectively. ROC curve analysis showed that Mb had a good single diagnostic effect for AKI secondary to severe
multiple injuries, area under ROC curve (AUC) = 0.902, 95%CI was 0.849-0.955, P = 0.000; when the optimal cut-
off value was 271.27 pg/l,, the sensitivity, specificity, positive predictive value and negative predictive value were
89.7%, 75.8%, 61.9% and 94.3% respectively. The accuracy of the Logistic regression model based on combination of
11 independent risk factors to predict AKI secondary to severe multiple injury was 84.21%, which has good guiding
value for AKI prediction. Conclusions There are many risk factors for AKI secondary to severe multiple injuries.
Early identification and effective intervention can improve the prognosis.

[Key words] Acute kidney injury; Severe multiple trauma; Risk factors; Identification intervention;
Renal replacement therapy
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dysfunction syndrome, MODS) - £ #¥ RS
(multiple organ failure, MOF ) KRR Al
FERREEAT 2 KAITF R/ NER B 4 L i B
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Bl AR T 1 A5G 3R T T Y S 56 %
88, B C- 2 i 2 1 (C-reactive protein, CRP).
[ Fr bR #E 1L E {8 (international standardized ratio,
INR). Ifii #L1& (blood lactic acid, Lac). L5 8 A
(thromboregulatory, T ). I | 128 H P47 248 fiE BH fise
Tt AH SR i iz 2% 25 1 (neutrophil gelatinase-associated
lipid carrier protein, NGAL), HJl I £ H (myoglobin,

Mb). L B2 ¥ T (creatine kinase, CK), [ 45 & J&
(procalcitonin, PCT), F L4 2 -17 (interleukin-17,
IL-17). I8 SR FE H F - o (tumor necrosis factor- o ,
TNF-o ). # 5 Ak ¥ B Ak B (superoxide dismutase,
SOD). Ifi4% . il JLET (serum creatinine, SCr). Il R 2
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2 # R

2.1 BAPIR MR 2 R Ak e AKT Y FE R
HIE (1) LAY L 1SS A IEMSMG L 16 4M
BUN S5 I 22 S S48 L (1 P>0.05). 5
REA AKLAIER, R A AKTEL SR ARIR R, 5
B AR PR TE 5 =4 000 mL/24 h FliE
ST H ) S vy, AR e ) B, T e
HZ, CRP, PCT. INR, Lac, TM. IfiL} . NGAL, Mb.,

x1 BERSWRMTEESLZGH%E AKI HEKEER

i -~ P JEHERTR
4151 W) (.545) 1SS BIMOMA LG BFEGEA  AIFMIME S IRTERREERT RS fE N
T (4, x+s) (% (fi)) (% (f)) (% (1)) (h,x+s) (%(#))  (mmHg,x+s)
K AKI 4 29 5945+1577 4142+ 9.15 34.48(10) 37.93(11) 51.72(15) 52454372 82.76(24) 17.21+3.09
KR4 AKI4 66 48.68+1240 38.73+10.11 43.94(29) 18.18(12) 48.48(32) 32.78 £6.06 71.21(47) 10.98 +4.71
/M 2.560 4908 -0.273 0.517 0.752 1277 -4619 -4915
Pl 0.032 0.077 0.086 0.028 0.094 0.035 0.047 0.020
- 1 ARG 1 JAIN S = 48R
Ay RORREERS  ERAE SRR CRP INR Lac(mmolL, TM  [#(mmol/L,  NGAL
4000mL24h (%(6)) (%)) (mL,x+s)  (mglL,xts) (x£s) xts)  (ngL,x+s)  x*s)  (mmollL,x+s)
K AKLE 29 55.17(16) 44.83(13) 2358.62+602.27 179.45+24.28 3.73+1.08 12.67+5.92 93.23+16.34 18254523 235.28+48.32
KB AKIH 66 36.36(24) 30.30(20) 1028.92+302.67 107.02+21.96 2.45+0.82 7.99+1.67 37.16+12.64 11324235 102.72+28.17
Xl 0.047 1.132 2743 2.450 -3427 -3.792 -2.734 -1.458 3392
PfA 0.033 0.022 0.016 0.043 0.037 0.049 0.013 0.036 0.012
- 1 AN w48 R
41571 () Mb CK PCT IL-17 TNF-« SOD Jiikz SCr BUN
(ug/L,xts)  (UL,x%s) (ug/L,x+s) (ngL,x*s) (ng/L,x+s) (kU/L,x+s) (mmol/L,x+s) (pmol/L,x+s) (mmol/L,x+s)
K AKLEL 29 407.88+49.08 790.12+106.87 29.73+6.08 32.47+9.79 48.98+12.79 72.65+30.67 1.65+0.67  181.45+43.35 21.83+597
KR AKIH 66 170.20+29.82 465.17+142.78 12.45+2.12 2698+4.40 3230+11.03 1525043496 2.58+1.16  137.17+46.36  18.80+4.32
¢ 8 -0.741 -0.923 -2.377 -2.208 2547 5204 5204 2765 -2.855
Pl 0.009 0.044 0.037 0.041 0.045 0.020 0.040 0.042 0.095

7 : 1 mmHg~0.133 kPa
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AT B i ORfH 95%CI P
B 0.166 1.181 1.025~ 1.175 0.024
IR SEARFERAT ] 1.168 3214 1217~ 7.876 0.008
bk Zoltuui| 0.951 2589 1.524~ 8.079 0.042
R 1204 3.334 1522~ 9561 0.016
SRR =4 000 mL/24 h 0499 1.647 1.196~ 2.377 0.028
™ 0.966 2.628 0.064~ 0.973 0.045
PCT 1.745 5727 1.236~ 9.742  0.026
SOD 0.196 1216 0919~ 5.708 0.037
Mb 1.981 7.250 1.527~10.271 0.005
JE P 1228 3414 1417~ 8476 0.030
NGAL 0.070 1.072 1202~ 1.942 0.027
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} 0.849 ~0.955, P=0.000; 4 fix ££ # W7 L N
271.27 pg/L B, FLRURRE | R 5 B | PHAE AR L 9]
P T80 6 23 591 Ky 89.7% . 75.8% . 61.9% . 94.3% ., Fl|
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e U, JORT 8 A B A0 I 56 — BT i W 5
B3 J5 I & 2 i PRR A EE M A5 (Rl R, ol ™ 5

®3I BREBEENFEZRHURER

AKI BIF &
TR RS BT A

NS o
FalPE  AUC 95%CT PR 00 o) gt o i (%)

Mb 0.902 0.849 ~0.955 0.000 89.7 758 619 943
PCT 0.852 0.785~0.919 0.000 82.8 773 615  9I.1
JiE 0.841 0.771 ~0.910 0.000 793 727 56.1  88.9
H&®EIE 0789 0.709~0.870 0.000 759 712 537  87.0

PRIEHEEERT] 0.771 0.688 ~0.855 0.000 724 712 525 85.5

WHFIEHR 0744 0.656~0.832 0.000 655 682 475 818
™ 0.743 0.655~0.831 0.000 69.0 687 500  83.6
ST
i 0.724 0.632~0.815 0.000 655 652 452  8I.1
4000 mL/24 h
SOD 0.721 0.630~0.813 0.000 58.6 63.6 415  77.8
R 0.676 0.578 ~0.773 0.001 62.1 60.6 409 784
NGAL 0.670 0.572~0.767 0.002 58.6 59.1 386 765

1.00
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— TM (AUC=0.743)
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ABIFGE 7R , b A VR i T ™ 22 A5
& AKIBYMSZfE R R R o AR D2 B0k se )

WIROA I 2 T-Be, AAROE w WA 25 U
PRSI IKE | B RS (B A S AL
A A A T o, DR A Y AR B i
AR B T HA AR E K L ACS L ARDS, %l 7
o 0 FE R 7 R4 & AKT P B A R
AR s R ™ B 22 R A3 SR ARG T e R %
PRI, L SR - LAt i L BT B AL
bicag ST ol 17 s 4177 N e =X} V&L R s L) | PG N 174
o7 FH B~ B8 1 i o CIL SR 7 i /AR / 21 40 il =
1: 1 s D AERQIM PR ST BOA 1 i AR 2 5 SRR
PRI A I T8 BT S A A4 I A A R
B A R AKT AR

1% SOD g S BALIA B Hh BACHPR SR B B
THER B HIBEIIRE ST, REOEHEIR N A 0 o L Ok
P A S M DI RE AR L ARSI
W], SOD IR H 2 KAk K AKT B R fE R R,
KM AKT 41 SOD BER % A= AKT 2 ) BRI, TR
PUADT AL RE T T R, Q0405 5 A N T A 5 T
Bl / FEEETE (ischemia reperfusion, I/R) #1405 5 [A]H
SAAL NS SIRS HARE i, S Bl g Ak, B/
BRAR N K03, B /NS b e 20 M B SR PR T
HOAKL, &4 AKIZH 13 NGAL B W & TR & 24
AKI 40, AR 00 AKT & A ™ 55 5 2% 1
SIRS | AL 53 AR A S BB IS | hag
PEARFETEME S UR 451005, B /NS B A 52 3
U A R 20 NGAL 5 HAERES B0 L
SEELE T RS R L & gk % AKT HY)
PAEAREY)

29 173 1" E 22 kM BB s e B R AR B 1 e
I3 (trauma-induced coagulopathy, TIC ), 24 A7 5l
PEICHR i PfBE 10 DI RE 2R LA™ 1 22 05 A RANIE
ToRFER A . TIC & A BT TENLEE B 5 4141
Pt R R b g R A A I sl A P A L 4%
JE TG RS0 R G ARLA & OBk R 47 (HE
MBI BE PR TEE S 56 % A6 A AR 2 T TIC A5 T 1k ik
I 05 TR P 7 B A A AR LA i
THREZL AT S BUOE IERUM AR IE 15 & AKTL, ABF5E
Hh ks AKT 24 T™M 8R4 AKT IR T . T™
S H I A5 P 2 200 8 ) I DB 2 1, A 1 A
RS2 s A R 2R R S8
M A E T, TV R RBEOF 2 5 8l 72, 53
BLAREE 1 D) REZE AL, B BEGRML AR T A5 25 0T 2
SHFERNSEA IR , FETOE RANEAIE 55 AKT R K
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AL PCT AL B 2 R ik & AKT Y R4S
fobr. UHEZ R OISR RIE RSB Z AT, 0
SRS IRFHIESE B 3, PR v T 2 E i R Rk 0 4k
KIGIENERRGE | RS AL R A MAEEE , &0 8 T
ARAD I LA S IR HILAS 158 2 4k i g, B2 %00
BRI SIRS B &, HRE R AE TE /MR A 52
I A IS 25 8 S AT B S A A PRI
HETE, SEWUAK A B DIREH T 5 M I 4T
LA, v SN R — AR O
0 3o T e 286 S 245 7 A AT e PR 20 i AL 2R
BT 5 /0N ER B A0 o A 3 AP R b A
PCT 7EMREAE I Re S 1 T o7, 7T S A LA 2H 2140 i
PO ARG R, BB RAEA L AR A 145
PRI A AR T AR B 4505 5 {5 PCT X
JIE AT AN RV
J& 1 N #  (intra abdominal hypertension, IAH)
TS 2 R R TP A EE DL, AT G R AR B B4R
AR B B e, K2R
RS EUYE 2 R IR N TR A4 RS TR
B EEENTN HEREAL L BNA + TS (8 155 3k
555 N BRI TR B AN IS e 4
B HEAE  EH w2 A, o R R S B AT R A S LA
Z i BRI ACS. AT, KA AKT A
JE PR T B e TR R A AKT ZH . TAH IR i P
Yy $23 J8) i 3 AR AR AL 3 0 o S B S B
HETEW D, il B R - A B R R - BRI R
IR IO 4 T 4 B 1A L R AR o () 4
W0 LU, A TAH 3 H] G BOL AR 13 3R STRS
B0 S AKT . 8 H O AR ol 9 A
R A A AR AE AR H W, 2418 N K =16 mmHg
(1 mmHg=~0.133 kPa) B 1 R B 7 ik e . L% HE
A TERE R IR G | R % AR | DL AR LA
WAL DN A EAFLR G gE T T,
PR ARSI IR AETERI 5 vh o
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