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H E

HE: SR ERIREB(RRI). FR A R0 B R B AH S IR 2 H (uNGAL) . BEHIER C (CysC)X Stk R AR R
(AP) B 2 B4 (AKD K BTN E. ik HHre3BlAPBERIIGKRER, MIBAKTRARS
RAEAKIS FRFEA: AKIZ (245))RHEAKIZL (3961) . M FE 4 BE A\Bt24/ i WRRI. uNGAL. CysC/K
3, L ZRE TAERMEZE(ROC), THE LR TER(AUC), W= NEPRXTAPIF RAKIF] F TR
&, FFHERRIEX A uNGALE CysCHI MM E. 45R: AKIZARRI. uNGAL. CysC. AR, SEEHER
18 AR FOIRILIE 2> R4 (APACHE-) VP43 X Fr B 4% B 32l 1+ (SOFA) W2 B T-JEAKIZ (P < 0.05) . RRI,
uNGAL. CysCHIMIAPEE KA ST A Lk T HR(AUC)77)750.860. 0.815. 0.652, XfMiftE
s FE 4 5°40.71. 63.02 ng/ml. 0.74 mg/L, RRIFTuNGALKIFRMMEBEFCysC (P < 0.05), RRI
FIuUNGABR & M F FRFAUCH0.909, BT B —RRIBLuNGALK FIUME (P < 0.05) . STAKIZH 347 &7~ RRI,
uNGAL VL K —HBtA R FUIAP R £ AKI B35 R/ATE B RIGITIMAUCS 71°50.878. 0.785. 0.941,

ZHEBE ST —RRIBRuNGALF TR HME (P < 0.05). 45i8: RRIBEAuNGALSTAPHE#H K4 AKIE
A B I E .
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Abstract

Objective: To investigate the early predictive value of renal resistance index (RRI), urinary neu-
trophil gelatinase associated lipoprotein (uUNGAL) and cystatin C (CysC) on acute renal injury (AKI)
in patients with acute pancreatitis (AP). Methods: The clinical data of 63 patients with AP were
analyzed. According to whether AKI occurred within 7 days after admission, they were divided in-
to two groups: AKI group (24 cases) and non AKI group (39 cases). The levels of RRI, uNGAL and
CysC in the two groups were measured within 24 hours after admission, the receiver operating
characteristic curve (ROC) was drawn, the area under the curve (AUC) was calculated, the early
predictive value of the three indicators for AP complicated with AKI was evaluated, and the pre-
dictive value of RRI combined with uNGAL or CysC was compared. Results: The scores of RRI, uN-
GAL, CysC, lactate, APACHE-II and SOFA in AKI group were higher than those in non AKI group (P <
0.05). The areas under the curve (AUC) of RRI, uNGAL and CysC in predicting acute renal injury in
AP patients were 0.860, 0.815 and 0.652 respectively, and the corresponding critical values were
0.71, 63.02 ng/ml and 0.74 mg/1 respectively. The predictive value of RRI and uNGAL was better
than CysC (P < 0.05). The AUC of RRI and uNGAL was 0.909, which was higher than that of single
RRI or uNGAL (P < 0.05). The analysis of AKI group showed that the AUCs of RRI, uNGAL and their
combination in predicting AKI in AP patients were 0.878, 0.785 and 0.941 respectively. The pre-
dictive value of RRI, uNGAL and their combination was better than that of single RRI or uNGAL (P
< 0.05). Conclusion: RRI combined with uNGAL has high predictive value for AKI in patients with
AP.
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1. 518

SV IR 78 (acute pancreatitis, AP)A2 25 F iR A 5| S ABRAR 2V 28 5E . I IRZEAT BRI an i 51 35 by
TER)—FhB, ATAEAN AR FE LU SRR AR AR AR 2S R e, R IEIRE LAHL RG2S
(acute kidney injury, AKI)2& AP & WLIIHRAE . #F 7 EnHHR AKI [ AP B IET-RIINZ) 5 fi5, ¥R AKI
J& AP BRF LTS MG R 2R [1]. 0T AP JE& AKI VAT, 'S IF 21477 (Renal replacement therapy,
RRT)Sh, MR TT A [2] o TR F L -1 AP I &) AKLL AT FRAREEFET A, B 75 ([3].

H AT AKII RIZ W 3 BT KDIGO JE S LI LT 275 Tt i A PR Sk b o (L UM FRR S 14 XA
IS AKL G LER[4]. SR —28 AKI B WHRSR K AR EVZ 210GE, DRI, Bl

DOI: 10.12677/acm.2022.127966 6696 Il R 125 23k i


https://doi.org/10.12677/acm.2022.127966
http://creativecommons.org/licenses/by/4.0/

i A

AKI R AE S T R s T i, DA UG . mifExefabr, B FH /1364 (renal resistance index, RRI).
JJEAIE C (cystatin C, CysC). Hr M4 4 i W 2 i AH < i 22 H (neutrophil gelatinase-associated lipocalin, NGAL)
Z RO G . RRI & —FhpFAl B P 5 RSN K E (R 20 K it BE g e A b, ARSI 2 M A0 i
IEREPEFE E, 5 B R A LA S ST R AELEAR DG o BP0 7R RRI AT FH T AKI T & 19U oA
RRI T AT ARG AKI BB R 54405 : 0.818, 0.776 [5]. CysC A& N 4 = A i) —Ffi /s
STEEAR, ZE/NRKIEShEY, HMRREZIASE. FE. Mk, MR EEmsh, 5L
P bG BT RE S b /N ERDESE #E[6]. NGAL 2 AR Z R & i) — i e e, 25/ D RefRrs AR
T, AEE IS R PR NGAL KPR The, 2 AKI BT AEYbs £ 7]

UNGAL. CysC £ AKI TR TG PG 5 TR 7 A AT E8], RRIXS RRE:AtE AKI TN &7
—EMMA9], H=FBETE AP JFR AKI J7 AT H TN B . AR B RN RRI BE NGAL
5 CysC Xt AP & KA AKI I SAFNME, AIER R ET AP JER I AKI SR kHE . AT &
ERFACBLERRE, SEEBIER AT A SHE, FraayT AR B S F R i it R = .

2. AEREHE
2.1 —fE&#EE

JEHY 2022 4F 1 F % 2022 4F 6 FIAIENAE T B KM B B e Si2 BRI i = 1 63 1] AP % . H
BE A3 B, P20 B SERE 19~82 X, PHIFRN(47.8 £ 15.8)% . FRIKI SR HIEME AP26 1(41.3%),
R IRE T AP32 151)(50.8%), H:At12K7 APS f51(7.9%) . HRIEABLGE 7 K& KA AKI 43P : AKI 41
(n=24), FE AKI 4 (n=39). K4 AKI &, BIELHITHEBERIGIT 0 MM4A: CRRT 4(n=16), JF
CRRT #4(n=9)-

2.2. ISR

22.1. SRR
FRARE o [ 2k A 48 1274 F8 R (2019 4F, JLFH) [10]7 AP B2 WikRtE .

222 BEHRG
FRYE 2012 4F KDIGO IR SZ BB mI[11]: 2B B0 E L.

2.3. MNSHEBRFR

2.3.1. PANFRE
1) BN HAFE AP 2B
2) 4EHSTE 18~85 % Z [H]
3) IR RISERE, NBiJa 24 /NI PN 582 O BhG 75

2.3.2. HRAHRE
1) £ <18 JH%, >85 %
2) BfEHISEH SRR Bk, 2R, SBE. B, REEH
3) B RN AN
4) 2. 1eHE
5) ARkl 2 k4 AKI
6) b T4y
7) AEFERS[A] < 48 /N
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2.4. 94
1) 4 2012 KDIGO IRzt mi[11] AKI 8 SCNEEHE 7 RN T KA AKI 4 AKI 2H 3k
AKI 4.

2) KA AKI R, P E SRR I2VE TR (2019 4E, JLBH) (10 B & ARG MR 2 BT H
BRIBIT, P4l CRRT 4l(n=16), JE CRRT 41(n=19).

2.5. —iRATT

FEAT LB LRI T R RIRR BR (T, RS, IR . SIME . ST e
TR, HERRE. FUERSURY. . RDER. B SRR

2.6. HEIRSAE

2.6.1. —fxFERWEE

WCEER AL B LR TR, S R MR SR A R 8 M BRI 2> RGL(APACHE-I) T 4>
[12]. 7 B8 B 2 1 (SOFA) R4 [13]. ‘L (HR). Pk E(MAP). FLEZ(Lac). id Al M Fi
J& 7T RINEF. K&

2.6.2. RRI MELE

S [F 250 & £ & RRI, WEAEA: Mindry-MICV JR 5% % B 8 7= 4.

1) &H 2~5 MHz "4k

2) i 4 R R B U T

3) MR 2B o E N L

4) EFEHRIB) K

5) BA k28, BFEARFA 2~5 mm

6) 343 3~5 AL AT TS

7) Gy AN A BRI 2R (PSV) . FF KR HH 22 (EDV)

8) #iA: RRI=(PSV —EDV)/PSV it#, BCFHMHE

9) BV EAR. A AR RRIFPPAME, DR AN TR RRI. FHAHE 5 200 S s ik, 5
PEME

10) W OLHRKREAR, KIE RRI= 173 RRI —0.0026 x (80 — 0o )f5 H B E 4 RRI

2.6.3. CysC ¥ 75 %
W B N4 24 /NI S IIARAS 2 mil, SR FH S0 028 He gy ki

2.6.4. UNGAL #3575 3%
AR e NG 24 /NI JRARAS 5 ml, SR FH BT B0 %I BTSN G 7 & o e m Ve MERE 2T
R PR AT A7), #E i R i W8 7 & i I AT o

2.6.5. GLitEFEEE

NiFH SPSS26.0 Git k. T RER R, FHBIE%E R, IEA A6 I TORR B P 4k
SEREARTE ) t AR5, FASSE R 2 (X £ s ) Koo JEIESDAMARTHRTORL, RAFL, Ao
IR TN (p25%, p75%) . i AP FF Kk AKI MSIAH A &, Zeiil 5283 TARREIE #h 22 (relative operating
characteristic, ROC), 1% #h4k T~ i1fi #H (area under the curve, AUC), LLEI&Fahriitiss, it B iEin A
fi. (P<0.05 ZFAHGiI#= ).
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3. #R
3.1. MA—RFERIFISKIRIEFRELER

PR R — MR BDRHEL L. AKI ZHEE 3 A B 24 /N LR (lac). APACHEIN 173+ SOFA 175 i 1-3F
AKI 4, ZRHGiT5E (P <0.05). AKI 59 AKI AEER] . OF. FHEIkE L, ZRT48
225 L (P > 0.05).

P4 SR ARAR LS AKI 2183 RRIL JR NGAL. Ifil CysC /K P T3E AKI 41, Z=RH 5T
(P <0.05). (W% 1)

Table 1. Comparison of general data and experimental indexes between the two groups
F 1 ARSI RIREL AL

A AKI 4 (n = 24) 4 AKI 41 (n = 39) P
514 (5119%) 17 (70.8%) 26 (66.7%) 0.730
FER(%) 50.60 + 13.80 46.10 = 16.90 0.369
HR(X/4Y) 110.80 * 25.60 92.40 + 16.00 0.006
MAP (mmHg) 92.00 + 16.70 97.80 + 12.50 0.201
APACHEII 12.00 (10.00, 19.25) 9.00 (6.00, 11.00) 0.000
SOFA 5.00 (4.00, 7.00) 3.00 (2.00, 5.00) 0.020
LAC (mmol/L) 1.90 (1.30, 3.00) 1.40 (1.00, 2.10) 0.039
RRI 0.73 (0.70, 0.76) 0.65 (0.61, 0.68) 0.000
CysC (mg/L) 0.86 (0.71, 1.04) 0.73 (0.61, 0.94) 0.044
uNGAL (ng/ml) 84.51 (64.97, 102.31) 49.19 (23.05, 67.70) 0.000

3.2. LR SLIRIRIRXT AP H & AKI B R HATGIMN{E
ROC #h£k frés BER(LE 1. % 2), 24 RRI>0.71 B AP I & AKI F B EE AR 57 B 2 )
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Figure 1. Comparison of early prediction of AP complicated with AKI by CysC, RRI and uNGAL
[l 1. CysC. RRI, uNGAL 3t AP H%& AKI RHEAFMELEE

DOI: 10.12677/acm.2022.127966 6699 I IR = =23t e


https://doi.org/10.12677/acm.2022.127966

L

Table 2. The value of various experimental indexes and their combination in predicting AP complicated AKI
2 2. LR RIS BTN AP H4& AKI A

fabw AT E BURE e AUC 95%ClI

RRI 0.71 75% 89% 0.860 0.750~0.935
uNGAL 63.02 ng/ml 83% 69% 0.815 0.687~0.902
CysC 0.74 mg/L 71% 56% 0.652 0.522~0.768

RRI + UNGAL 0.909 0.810~0.967

N 75%. 89%, AUC & 0.860, 95% & {5 [X [A](C1)>N 0.750~0.935, RRI [ BH I T Jy 73.91%, [ 7
Wiy 82.50%. 4 uNGAL > 63.02 ng/ml i FiGlll AP I AKI R8I FEFVRR 7 B2 433 8 83%. 69%,
AUC 4 0.815, 95%CI /y 0.687~0.902, uNGAL FIBHMETIMI{E A 62.50%, BI{ETMIE N 87.10%. 4
CysC > 0.74mg/L B Tl AP Jf & AKI FAIRBURE B AR 53 43 3 h 71%. 56%, AUC A 0.652, 95%CI A
0.522~0.768, CysC [P FMAE A 51.52%, BATETGINE A 72.00%. RRI A1 uNGAL i/ E ISR T
CysC, ZRAHFiiH% = (P <0.05), RRI TMAMERMT uNGAL, ZRIEFTHME(P > 0.05). RRI
BXE uUNGAL R T, 2k R ARy 0.909, & T #.— RRI. uNGAL [FIHHE, =R A%t =
(P <0.05) (LKl 2. 3% 2).

100
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Figure 2. Comparison of early predictive value of RRI + uNGAL, RRI and uNGAL for AP complicated with AKI
[l 2. RRI + UNGAL, RRI. UNGAL X} AP 3% AKI FEFFMN & EL 3

3.3. EEB RRI. UNGAL. CysC 3t AP H%& AKI B8 ETT CRRT AT TR E

4381 AKI 2, RRIF1 uNGAL 7EPFR4H IR 2 = A Gi it 2% = (P < 0.05), CysC fEMZ A 2 7 L4t &
(P >0.05) (.7 3). ROC Bzt #riE7~, 24 RRI>0.725 B #ill] AP £ & AKI #3517 CRRT A7 HIHEUK
JE°h 80%, HE5SEN 89%, AUC A 0.878, 95%CI 4y 0.770~0.970. 4 uNGAL > 67.18 ng/ml i Fiill AP
IR AKI EEAT CRRT JAIT HIEURIE Ny 86%, KF R4 56%, AUC ¥ 0.785, 95% Cl 24 0.720~0.946.
A RRI 5 uNGAL TIIIANE, 2R To4 it 2%E (P > 0.05) (M7 4). RRI LG uNGAL B2 T,
AUC 4 0.941, =T H— RRI, uNGAL HITRIIIME, % 5A G5 = (P <0.05) (L5 4).
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Table 3. Comparison of RRI, uNGAL and CysC in patients with CRRT and non CRRT in AKI group
%% 3. AKI 45 CRRT 53E CRRT £#& RRI. UNGAL. CysC tbE

it CRRT 41(16) 4F CRRT 41(9) P

RRI 0.75+0.31 0.69 +0.52 0.001
UNGAL 93.78 (73.10, 121.90) 65.24 (44.20, 88.24) 0.022

CysC 0.86 (0.72, 1.09) 0.81 (0.63, 0.97) 0.324

Table 4. The value of various experimental indicators and their combination in predicting CRRT in AP patients with AKI
I 4. BLWIRIRRIBIREKE BTN AP 3% AKI 4T CRRT BIM{E

15k7 i R e 5 i AUC 95%Cl
RRI 0.725 80% 89% 0.878 0.770~0.970
uNGAL 67.18 ng/ml 86% 56% 0.785 0.720~0.946
RRI + uNGAL 0.941 0.825~1.000
4. g

AP 2 ILHITH A R G2, Ho™ AR RE I B PR 152 B R JR IR 48 21 DA 4x B AORE AN 22 28 B DhRe 32
U IR I SVESR TR R AR R AN G . B IS AP B8 W IR RSN Z 40 28 B, AKIL 22 AP I8 WLIFRIE,
AKI B KA T R )5, v AP BE A B AR RIEC . FET T m[14]. R
WK, 20%~25%(1) AP 3% 2 K4 AKL, T A AKI 1) AP B35 1R FETHET 25% [15].

HAl AKI 2 W £ 2T KDIGO LAEAHIRH 1 AKI 2 R4 3R (KDIGO & ) [11], KDIGO
& X A LIE WLEF sh 2 T+ @ AR S DA RIZ W AKL brdE, HLRUSME AR R A, SO IR0 R
HEIR

I R - 7 B — b PR T SRS W T L Ek R bR, REXT BB R AR AKI PR IR B2 (46 T 55 () Py R s L 4
iz . HRrA KEKXT AKI VIR ED SABIRIIIE T, IXEhREY) S A8hrEFE: NGAL. CysC. 'Hif
i 7-1 (KIM-1)\ RRI, F1413-18 (IL-18). AR IITR 4SS & 82 F1(LFABP). J& C-C #a{t X T Hifk-14 (CCL14)
S o bR A RIS T AKI R B R AR B [ 16] [17]. (R IX SRR AR TR IR AR 2
e B — P G IR FCUESE,  FB A B4 S AR B (00 AS B I ] Btk R ) 1 IR R I 2 R o 2568
JEFERR BAREWIM BBV Tzl Rtk BRI PE. SEREMERIRT E M, AWFFRIER T RRI. NGAL.
CysC =/M&hr, TEAEXT AP F & AKI [T K22 Wi 18

AP JfJ AKI i ERAEFENLHIBON S A%, BT AR SR, @ BT RS AP AL AT R
A A B JOE RN MU I IETEIGIN AR IR . FOIEPRRERS . B /NE I BRI = R S B
A FE AR, X SR AT ] AR . IR R R MR B KR B S
MR SN 7725 AR [18]'E i3l 77 2 5% BE A2 B 545 i B B/ SR, SORE S s R, R w
BT BRI AL, PIEANRIRR R b e e A R FE[19]

AW~ AP B, AKI R H A 38.10%, SEEAHIE K 7.9%~69.3% [18]4HFF . AP I & AKI
I O R AR 28 508, W90 R 8.9%(1) AKI B3 DU T N Rl s, R EUE s H e
AKI [20], # AP 3F%& AKI 3 APACHE-II ¥4y . SOFA 43 # & T4k AKI 5% . A0 5t &7~ APACHEII
P55 SOFA PFATE T AP KAz AKI i THEA —EME, SEAW 21407

RRI & VEAG A [ Bl K LR B B8 P 4eAs, 22 R R B R ) A RS . k%
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A28 3 LS R T AR SE 52, i AP 301 B IR 3 A 1 A RRI I E AR . Wu H 28 8F7E[22] % B RRI T
T AKL 10 B FL R AN ST B B s R AR TN 8, (R X P AR B R T2 B FH T I R S BRI
i BEAEAS [F] (P I PRI S5 AN S5 A P db AT 1 — 2D AR AL 7

I Bellos | ZWFFL[5]RM: RRI TEAR G KA AKI J7 H B A BUF e, HHusH: A 81.8%, H#5
PER 77.6%, AUC 4 0.866, (Hif 2 —0 2 O KEEARRI RIS FTIRUE. AL R ER: & RRI
XPNBE— A AP 835 IF R AKI BABEF I FIIANE, 24 RRI > 0.71 I I AP & AKI (R REUR E AIRY
FEESY RN T5%. 89%, AUC 4 0.860, 95%CI Ay 0.750~0.935. 5 iR Hff 77 45 AR ST .

NGAL & N Z Rl & o) — P s e, DLk, R R R 7 2 SR = Fos A E T A I
AR [23]0 JRIEH NGAL = ZRIE T £ 5 5 FIBERE Henle RN 24008, 12+ NGAL FZk
JE T PERI AR [24]. 2R NGAL FZAEE /NERIE, G R o/ N SRR, 4 B /INE B
B, HEIRS S 2 T B, LR S Rz ity & S B S 3En, SX  AR LA 5 8 AKI R TR NGAL IR BT =i,
B 50 R AR B A R AR R L 35495 5 2 /INE PR A NGAL 3 FE B R4 7 i [25]

Siddapa &5 \[26]£1 %} 50 44 AP &3 BB R IR NGAL 7K-~F R Tl AP &3 AKI &4, AUC
N 0.9, {EH—TENXT 65 4 AP BE IR H[27], SREA AKI FIEEHE, 11 ZKkE AKI EEE
NI B B J 79 R RV AR ) NGAL MR B 5538 v TR R AR AKI RS, JR NGAL 7K-F 1] LLTIGI AKI
R o 12 U 9T R g [ B s o /INRE AR T, SZRE AR B D BRI, BB S — s AR Il e
AR UNGAL X AP S KA AKI A B R BNANME, 5 LIRFFFEAERF, 4 Ungal > 63.02
ng/ml BT AP J & AKI [FIRBUBR S FIVEE 53 5 73 314 83%. 69%, AUC A 0.815, 95%CI >4 0.687~0.902.
AHFFIE R 2 RRIBCE uUNGAL M H 5T AP 35 9 & AKI B, B R AL T 58— RRI. uNGAL [Tl
VIRIERS

CysC = NMEFT A A A= £ —FK A FREEA, MK CysC FE @l B/ ekid ug, IFfEix
sy /N LT 56 A BT [6] . CysC IR FEEAEWE . PEAI . WL & & PSR 008, (252 HUIR IR Th &g
ik X 2 RN B R R, FOIR BRI AEIRGE 5 I 3% CysC P A %[28]. A WF7C[29]4kiE: CysC HIT AP
R AKL BIAT, 455 A 1.865 mg/L B, BURPER 90%, 14N 100%; AUC 5 0.948. At
FLE7R: 24 CysC I FHE 0.74 mg/L i}, BUKFE 71%, K557 56%, AUC N 0.652, 95%CI }y 0.522~0.768.
5 FARLE, AWEFE CysC TRINANE K AR G FUE IS T LR 7. i FA: 1) AT AP
B2 A HOR IR IR, X 5BA KT AP fEHURIRIIREBAR B FL[301MHFF . 2) #B4r Ha 3 R mik
PRIF > VR IR A A R 5 R ) M . X SR JE R AT BERE T CysC A A 2R IR, s T F
Y. IXWATRERICT CysC £ AKI [T K Ak g JAE#RIE HP A —BUR B AL

1E AP H R AKI B3 J5 422 75 7 22 CRRT (YT I TN, CysC A RE o th Tl 4448, 1 RRIATUNGAL

KA s R TNGE /7. % CRRT ¥Ry AR 7 KA e 8] s edt. SHEKWE, ME—€
FEMZ I, RRIFl uNGAL n] B HATIN AP 75 1 ™ B FE R

HATA AKI & 9F AP IAYIRR B R S - B FEEANE 78 73, CysC FHILIE B PRI NGAL 4l i&
HF BN E AP i) AKIL B RIFIOAERYE, (HIX SIS 2 ok | O /NEAR IR FE[4]. RRI TR
252 BN g« O O S DR 2RI, H IR e [R Z AN B 2 33 AKI R IR DR 35 o {HER 75 A ST
PAE . e rTE R RIS, MIEMNER C MR NGAL RlE e PRI L 4 (14 1 3l S5 & T v,
JUT- B M ) = 2 556 2 B ] EAT A, FEAS A RPRERRT IX e A ik AT 58 CRUASE ) s PR AF 98 R 7T o

2k FFTR: RRIL uNGAL Xt AP F£& AKI R BATIAME = T CysC, RRI BtA uNGAL Redemxt
AP R AKIL T AR T . RRIBES UNGAL X AP I & AKI i RS HE B IR &8I a —
5E I TN AR

DOI: 10.12677/acm.2022.127966 6702 I IR = =23t e


https://doi.org/10.12677/acm.2022.127966

SEEk

[1] Shi, N., Sun, G.D., Ji, Y.Y., et al. (2021) Effects of Acute Kidney Injury on Acute Pancreatitis Patients’ Survival Rate
in Intensive Care Unit: A Retrospective Study. World Journal of Gastroenterology, 27, 6453-6464.
https://doi.org/10.3748/wjg.v27.i38.6453

[2] Gao, Y., Kang, K., Liu, H., Kong, W.L., et al. (2017) GTS-21 Attenuates LPS-Induced Renal Injury via the Choliner-
gic Anti-Inflammatory Pathway in Mice. American Journal of Translational Research, 9, 4673-4681.

[3] Devani, K., Charilaou, P., Radadiya, D., et al. (2018) Acute Pancreatitis: Trends in Outcomes and the Role of Acute
Kidney Injury in Mortality—A Propensity-Matched Analysis. Pancreatology, 18, 870-877.
https://doi.org/10.1016/j.pan.2018.10.002

[4] Pickkers, P., Darmon, M., Hoste, E., et al. (2021) Acute Kidney Injury in the Critically 1ll: An Updated Review on Pa-
thophysiology and Management. Intensive Care Medicine, 47, 835-850. https://doi.org/10.1007/s00134-021-06454-7

[5] Bellos, I., Pergialiotis, V. and Kontzoglou, K. (2019) Renal Resistive Index as Predictor of Acute Kidney Injury after
Major Surgery: A Systematic Review and Meta-Analysis. Journal of Critical Care, 50, 36-43.
https://doi.org/10.1016/j.jcrc.2018.11.001

[6] Leem, AY., Park, M.S., Park, B.H., et al. (2017) Value of Serum Cystatin C Measurement in the Diagnosis of Sep-
sis-Induced Kidney Injury and Prediction of Renal Function Recovery. Yonsei Medical Journal, 58, 604-612.
https://doi.org/10.3349/ym;j.2017.58.3.604

[71 Martensson, J. and Bellomo, R. (2014) The Rise and Fall of NGAL in Acute Kidney Injury. Blood Purification, 37,
304-310. https://doi.org/10.1159/000364937

[8] Wajda, J., Dumnicka, P., Maraj, M., et al. (2019) Potential Prognostic Markers of Acute Kidney Injury in the Early
Phase of Acute Pancreatitis. International Journal of Molecular Sciences, 20, Article No. 3714.
https://doi.org/10.3390/ijms20153714

[91 Darmon, M., Bourmaud, A., Reynaud, M., et al. (2018) Performance of Doppler-Based Resistive Index and Semi-
Quantitative Renal Perfusion in Predicting Persistent AKI: Results of a Prospective Multicenter Study. Intensive Care
Medicine, 44, 1904-1913. https://doi.org/10.1007/s00134-018-5386-3

[10] HAEEZ S ENN R R 4. b E 2 RR 22161 F (2019, JLRA) [J]. AREMRM 2 &, 2019,
19(5): 321-331.

[11] Kellum, J.A. and Lameire, N. (2013) Diagnosis, Evaluation, and Management of Acute Kidney Injury: A KDIGO
Summary (Part 1). Critical Care, 17, Article No. 204. https://doi.org/10.1186/cc11454

[12] Moreno, R.P. and Nassar Janior, A.P. (2017) Is APACHE 11 a Useful Tool for Clinical Research? Revista Brasileira de
Terapia Intensiva, 29, 264-267.

[13] Ferreira, F.L. (2001) Serial Evaluation of the SOFA Score to Predict Outcome in Critically 11l Patients. Journal of the
American Medical Association, 286, 1754-1758. https://doi.org/10.1001/jama.286.14.1754

[14] Yu, BJ., He, W.H. and Lu, N.H. (2020) Risk Factors for Acute Kidney Injury in Acute Pancreatitis. Pancreas, 49,
1057-1062. https://doi.org/10.1097/MPA.0000000000001613

[15] Carr, R.A,, Rejowski, B.J., Cote, G.A,, et al. (2016) Systematic Review of Hypertriglyceridemia-Induced Acute Pan-
creatitis: A More Virulent Etiology? Pancreatology, 16, 469-476. https://doi.org/10.1016/j.pan.2016.02.011

[16] Meersch, M., Schmidt, C., Hoffmeier, A., et al. (2017) Prevention of Cardiac Surgery-Associated AKI by Implement-
ing the KDIGO Guidelines in High Risk Patients Identified by Biomarkers: The PrevAKI Randomized Controlled Trial.
Intensive Care Medicine, 43, 1551-1561. https://doi.org/10.1007/s00134-016-4670-3

[17] Gocze, 1., Jauch, D., Gétz, M., et al. (2018) Biomarker-Guided Intervention to Prevent Acute Kidney Injury after Ma-
jor Surgery. Annals of Surgery, 267, 1013-1020. https://doi.org/10.1097/SLA.0000000000002485

[18] Nagvi, R. (2018) Acute Kidney Injury in Association with Acute Pancreatitis. Pakistan Journal of Medical Sciences,
34, 606-609. https://doi.org/10.12669/pjms.343.14953

[19] Ranucci, M., Johnson, I., Willcox, T., et al. (2018) Goal-Directed Perfusion to Reduce Acute Kidney Injury: A Ran-
domized Trial. The Journal of Thoracic and Cardiovascular Surgery, 156, 1918-1927.
https://doi.org/10.1016/j.jtcvs.2018.04.045

[20] Gougol, A., Dugum, M., Dudekula, A., et al. (2017) Clinical Outcomes of Isolated Renal Failure Compared to Other
Forms of Organ Failure in Patients with Severe Acute Pancreatitis. World Journal of Gastroenterology, 23, 5431-5437.
https://doi.org/10.3748/wjg.v23.i29.5431

[21] 5k#EzE, 47, B AVEBRL EE MIP-1lo A1 MIP-18 [ APACHEI P4 5184 Ko 17 /™ H A% B A SV

FLLI]. ARG B 4, 2019, 29(19): 2990-2993.

DOI: 10.12677/acm.2022.127966 6703 Il R 125 23k i


https://doi.org/10.12677/acm.2022.127966
https://doi.org/10.3748/wjg.v27.i38.6453
https://doi.org/10.1016/j.pan.2018.10.002
https://doi.org/10.1007/s00134-021-06454-7
https://doi.org/10.1016/j.jcrc.2018.11.001
https://doi.org/10.3349/ymj.2017.58.3.604
https://doi.org/10.1159/000364937
https://doi.org/10.3390/ijms20153714
https://doi.org/10.1007/s00134-018-5386-3
https://doi.org/10.1186/cc11454
https://doi.org/10.1001/jama.286.14.1754
https://doi.org/10.1097/MPA.0000000000001613
https://doi.org/10.1016/j.pan.2016.02.011
https://doi.org/10.1007/s00134-016-4670-3
https://doi.org/10.1097/SLA.0000000000002485
https://doi.org/10.12669/pjms.343.14953
https://doi.org/10.1016/j.jtcvs.2018.04.045
https://doi.org/10.3748/wjg.v23.i29.5431

L

[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

Wu, H.Z., Liu, K., Darko, I.N., et al. (2020) Predictive Value of Renal Resistive Index for the Onset of Acute Kidney
Injury and Its Non-Recovery: A Systematic Review and Meta-Analysis. Clinical Nephrology, 93, 172-186.
https://doi.org/10.5414/CN109979

Wang, K.F., Xie, S.L., Xiao, K., et al. (2018) Biomarkers of Sepsis-Induced Acute Kidney Injury. BioMed Research
International, 2018, Article ID: 6937947. https://doi.org/10.1155/2018/6937947

Pedroso, L.A., Nobre, V., Dias Carneiro de Almeida, C., et al. (2020) Acute Kidney Injury Biomarkers in the Critically
I11. Clinica Chimica Acta, 508, 170-178. https://doi.org/10.1016/j.cca.2020.05.024

Jahaj, E., Vassiliou, A.G., Pratikaki, M., et al. (2021) Serum Neutrophil Gelatinase-Associated Lipocalin (NGAL) Could
Provide Better Accuracy Than Creatinine in Predicting Acute Kidney Injury Development in Critically 11l Patients. Jour-
nal of Clinical Medicine, 10, Article No. 5379. https://doi.org/10.3390/jcm10225379

Siddappa, P.K., Rakesh, K., Pooja, S., et al. (2019) Neutrophil Gelatinase-Associated Lipocalin: An Early Biomarker
for Predicting Acute Kidney Injury and Severity in Patients with Acute Pancreatitis. JGH Open, 3, 105-110.
https://doi.org/10.1002/jgh3.12112

Sporek, M., Gala-Bladzinska, A., Dumnicka, P., et al. (2016) Urine NGAL Is Useful in the Clinical Evaluation of Ren-
al Function in the Early Course of Acute Pancreatitis. Folia Medica Cracoviensia, 56, 13-25.

Hu, J., Xu, X., Zhang, K.G., et al. (2020) Comparison of Estimated Glomerular Filtration Rates in Chinese Patients
with Chronic Kidney Disease among Serum Creatinine-, Cystatin-C- and Creatinine-Cystatin-C-Based Equations: A
Retrospective Cross-Sectional Study. Clinica Chimica Acta, 505, 34-42.

Chai, X., Huang, H.B., Feng, G., et al. (2018) Baseline Serum Cystatin C Is a Potential Predictor for Acute Kidney In-

jury in Patients with Acute Pancreatitis. Disease Markers, 2018, Article ID: 84312109.
https://doi.org/10.1155/2018/8431219

Cheng, T., Xiao, B.J,, Liu, B.F., et al. (2021) Efficiency of Free Thyroxine in Predicting Severity and Mortality of Pa-
tients with Acute Pancreatitis. Medicine, 100, e24809. https://doi.org/10.1097/MD.0000000000024809

DOI: 10.12677/acm.2022.127966 6704 Il R 125 23k i


https://doi.org/10.12677/acm.2022.127966
https://doi.org/10.5414/CN109979
https://doi.org/10.1155/2018/6937947
https://doi.org/10.1016/j.cca.2020.05.024
https://doi.org/10.3390/jcm10225379
https://doi.org/10.1002/jgh3.12112
https://doi.org/10.1155/2018/8431219
https://doi.org/10.1097/MD.0000000000024809

	肾阻力指数联合uNGAL、CysC对急性胰腺炎肾损伤的预测价值
	摘  要
	关键词
	Predictive Value of Renal Resistance Index Combined with uNGAL and CysC on Renal Injury in Acute Pancreatitis
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料
	2.2. 诊断标准：
	2.2.1. 急性胰腺炎
	2.2.2. 急性肾损伤

	2.3. 纳入与排除标准
	2.3.1. 纳入标准
	2.3.2. 排除标准

	2.4. 分组
	2.5. 一般治疗
	2.6. 评价指标与方法
	2.6.1. 一般资料收集
	2.6.2. RRI测量步骤
	2.6.3. CysC检测方法
	2.6.4. uNGAL检测方法
	2.6.5. 统计学方法


	3. 结果
	3.1. 两组一般资料和实验指标比较
	3.2. 比较各实验指标对AP并发AKI的早期预测价值
	3.3. 比较RRI、uNGAL、CysC对AP并发AKI的患者行CRRT治疗的预测价值

	4. 讨论
	参考文献

