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ABSTRACT Objective: To investigate the risk factors of acute renal injury and the predictive value of urine soluble programmed
death receptor-1 (spd-1), interleukin-18 (IL-18) and cystatin C (Cys-C) in acute renal injury. Methods: 120 patients with acute renal in-
jury treated in our hospital from October 2018 to October 2019 were selected as the observation group, 118 patients with normal renal
function were selected as the control group meanwhile. The clinical datas of the two groups were collected, the contents of urine spd-1,
IL-18 and Cys-C were measured, the risk factors of acute renal injury were analyzed by Logistic regression analysis and ROC curve was
drawn, the predictive value of urine spd-1, IL-18 and Cys-C for acute renal injury were evaluated. Results: Serum urea nitrogen (BUN) in
the observation group was significantly higher than that in the control group (P<0.05). Urine spd-1, IL-18 and Cys-C in the observation
group were significantly higher than those in the control group (P<0.05). Logistic regression analysis showed that urine spd-1 (OR=1.461,
P=0.000), IL-18 (OR=1.742, P=0.003) and Cys-C (OR=1.241, P=0.002) were risk factors for acute kidney injury. Urine spd-1 prediction
of acute kidney injury area under the curve (AUC) was 0.660, specificity was 0.640, the sensitivity was 0.646. IL-18 prediction of acute
kidney injury, AUC was 0.672, specificity was 0.669, the sensitivity was 0.675. Cys-C prediction of acute kidney injury AUC was 0.643,
specificity was 0.649, the sensitivity was 0.673. To combined detection of three predicting the AUC of acute kidney injury was 0.792,
specificity was 0.667, the sensitivity was 0.917. Conclusion: The contents of urine spd-1, IL-18, and Cys-C are significantly increased in
patients with acute kidney injury and increased urine spd-1, IL-18, Cys-C are risk factors for acute kidney injury, combined detection of
three has a high predictive value for acute kidney injury, with certain clinical significance.
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Table 1 Comparison of general data between the two groups

Gender
Groups n Age(years) BMI(kg/m?)
Male Female
Observation group 120 66 54 47.56% 6.45 20.86% 5.56
Control group 118 63 55 45.61+ 5.33 21.02+ 4.89
Xt 0.063 1.056 1.155
P 0.512 0.094 0.074
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Table 2 Comparison of serum indexes between the two groups(xt s)

Item Observation group(n=120) Control group(n=118) t P
Hypersensitive C-reactive
protein(mg/L) 548+ 1.32 5.17+ 1.14 1.051 0.073
LDL-C(mmol/L) 3.51% 1.16 3.60% 1.27 0.781 0.436
HDL-C(mmol/L) 2.46% 0.85 2.51% 0.69 0.411 0.682
TG(mmol/L) 1.53% 0.48 1.55% 0.56 0.243 0.809
WBC(x 10°) 7.46% 1.51 7.28+ 1.30 0.625 0.241
AST(U/L) 32.67+ 5.31 31.95+ 4.02 0.246 0.140
ALT(U/L) 34.64+ 6.18 33.80+ 547 0.458 0.435
BUN(mmol/L) 12.45+ 3.37 6.83% 2.90 6.849 0.000
%3 BARERBREERILE(x 5)
Table 3 Comparison of urine results between the two groups(xt )
Item Observation group(n=120) Control group(n=118) t P
Red blood cell( wL) 4.08+ 1.04 4.52% 1.10 1.015 0.080
White blood cell( L) 6.35+ 1.52 6.72+ 1.17 0.457 0.245
Tube type( LPF) 1.15% 0.05 1.26% 0.09 0.149 0.093
Bacteria( LPF ) 13.85+ 4.91 14.14+ 5.12 0.216 0.157
Cys-C(g/mL) 1.67+ 0.32 1.08+ 0.26 8.461 0.000
spd-1(ng/mL) 3.15+ 0.54 1.69+ 0.48 6.810 0.000
IL-18(pg/L) 125.76% 21.34 85.46+ 15.79 14.693 0.000
* 4 2MEERGHIMER Logistic BT
Table 4 Logistic regression analysis of influencing factors of acute kidney injury
Variables B S.E. Wald x* P OR 95%CI
spd-1 0.36 0.114 9.972 0.000 1.461 1.168-1.827
IL-18 0.582 0.279 4.351 0.003 1.742 1.008-3.010
Cys-C 0.154 0.561 7.075 0.002 1.241 0.413-3.727
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Fig.1 ROC curves of urine spd-1, IL-18 and Cys-C in predicting acute

kidney injury

i Bl K i o0 O URE A2 5 S50 0 A R AR 1 2 R e

JETIRE , e T BOE AR B 9% TN A B Jo 10T S 4 A AL A
T 32 R 22— B R B, P B ) R A RIAE T
R The, H—B kA2 B s S E e,
A ANRE S A I, X T R B AR S 2 B O AR 2 R R
TR0, AT IR PR R A S D RE A8 b (5 IR B IR R
R UEFSE , oy TR A 5 32 B Z2 R 20, i EL BT —
SEMCEERE ST, LA PR 25 A8 B B AN 2 e R T e A
e, Pt FE PR EAT3PRR A PR ULEFRP6 B D S it iR T
IPAIL, DRI, 45 S e S B e S5 2 A SR U 5 s P 2B
FARE WA LEE B

spd-1 3= % phy {75 A A BAAZ 2 D (B 2 AN T 240 0 45 3
ik, W@ PD-1/PD-L1 {5570 118 B 25 Gl R S o Al
AV GPE R, T8 R 45 A iE R GV LL SRS 5 S e MO
SR AR AR RN, TL-18 S B S N
PRS0 MO T I 0 5 5, T 1 B B R R A e 5
SRE b Rt —mE AR T, DRI TL-18 Ji& IL-18 75 IR H ) SRS P
AP BFTE A B, TL-18 2 MUk S 4 L Y b Mok AR i 1 5



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.18 SEP.2021

+ 3545 .

JUFESGfe i FH-08E 0 ) R A, AT A S R T S O ) B

EZ B Cys-C AR THREM, EZM 120 PDEIEMILE

FIRG, ATAE B /R Al g EAR 2l /NVE E I, HL Cys-C

PRAETERE , AR S L S5 AR BRI, T A T

T S W S RE P, AT R BT 2R v B B s Cys-C 3%

IKHTRHTA B, AT IR R A R C ROV

LDL-C HDL-C . TG .WBC AST ALT JRIEZT 400 | (4 40 A

B 0T H A TR g B L(P>0.05), WA 4H IRk BUN

spd-1.IL-18 Cys-C W] i} i T Xf I 2 (P<0.05). ik— B ikAT

Logistic [FJ4 347, 455 8 /R JRIE spd-1.IL-18 .Cys-C Jhmi 22

PER a2 . spd-1 & H3IE PD-1 BYRCIRY B, 294

TR D RERY FE R BT, Al e ik T bk CL 4R B A 8 T, (i 7o

PUAR B S e D RE /KRR AR sl 22 ZERLIRAS T R B A 2

PEB 3 0 A, IL-18 AT th Z AP ZH 2 4007 A, B S Thi

20 L7 A A A PR R N 20 Y A B, AR T 20

BH, 5 TL-12 7= A DB RVE T, IR ML S e S, o B 2k

B it F PR EVE IR, Cys-C A2 2R 2 B 15750 43

WA Z2 K, BE 1 P () B /e, ELYFE/VE B B AN

SRR TE, IR DI RERYLE I ARiC Y, AR

KT e RS A T P D8 1 BB, Ll n 2 P A 5 T

FEAUAE Cys-CKFTHEE, FSIRPIZEANS 100 ] s MLAE

IFR A BRI B BT R B, I A e B 3 S8 3 PRV

Cys-C.IL-18 i Bl 3 m, HMEBG 2 W ot B diny i

(R . WARPISE AWTFERIT IL-18 52 B il A —E /AR

Febk, HEB0T -1 B4 IL-18 X i 28 Ris BA—

FEMTAE . BRanA P95 LI spd-1 ALl 2 5 RTEPE

TR TR AR B i R A R R S b R A T AR, F Sk

BT —E RN, SARBIT S R —E.
it 22 i ROC 2k % IR spd-1,IL-18 Cys-C it

I AN (LA, R ART 2 S B KT 12, IE R i

HRGST , AH T B IR, 1y =28 15 A il v

P05 B 5 HE Ry 0.667 , SRAKEE Sy 0.917, SR AHURE B4 F i AGHI H

I,
£ LR ig  spd-1.IL-18 Cys-C 7 Sk 10 113 8 4 IR

TEEUIRIEM, JRW Cys-C spd-1 IL-18 S hIZ Sk B i

FER P ER , H =BG B vk O i REBUZ 8 , B —

TE B R

& % 3L #k(References )

[1] Hoste EAJ, Kellum JA, Selby NM, et al. Global epidemiology and out-
comes of acute kidney injury [J]. Nat Rev Nephrol, 2018, 14 (10):
607-625

[2] Rossaint J, Zarbock A. Acute kidney injury: definition, diagnosis and
epidemiology[J]. Minerva Urol Nefrol, 2016, 68(1): 49-57

[3] Yuan SM. Acute kidney injury after pediatric cardiac surgery[J]. Pedi-
atr Neonatol, 2019, 60(1): 3-11

[4] R¥Eok, AR ICU W &b B4 Tm 2 0 [J]. FEERE
#2018, 38(2): 111-113

[5] Ortega-Hernandez J, Springall R, Sanchez-Muiioz F, et al. Acute coro-
nary syndrome and acute kidney injury: role of inflammation in wors-
ening renal function[J]. BMC Cardiovasc Disord, 2017, 17(1): 202

[6] Lu HY, Ning XY, Chen YQ, et al. Predictive Value of Serum Creati-

nine, Blood Urea Nitrogen, Uric Acid, and B2-Microglobulin in the
Evaluation of Acute Kidney Injury after Orthotopic Liver Transplan-
tation[J]. Chin Med J (Engl), 2018, 131(9): 1059-1066

[7] Bi&%, TIR4R, #H4, . 3Rt sPD-1 4= sPD-L1 £ RA M K %
G242 B A P 0 Rk B 1E AR SUT). e R BMESR ¢ &, 2020, 20
(3): 223-226

[8] Miao N, Yin F, Xie H, et al. The cleavage of gasdermin D by cas-
pase-11 promotes tubular epithelial cell pyroptosis and urinary IL-18
excretion in acute kidney injury [J]. Kidney Int, 2019, 96 (5):
1105-1120

[9] Larki RA, Jamali B, Meidani M, et al. Serum Cystatin C for Evaluation

of Acute Kidney Injury in Adults Treated with Colistin [J]. J Res

Pharm Pract, 2018, 7(4): 178-181

FRAR M. B EA IR B IER TS 41 20 (KDIGO) IS & 5 #.45 dy: S

5] B ks B EAT B4 4 &, 2013, 22(01): 57-60

Ronco C, Bellomo R, Kellum JA. Acute kidney injury [J]. Lancet,

2019, 394(10212): 1949-1964

Mehran R, Dangas GD, Weisbord SD. Contrast-Associated Acute

Kidney Injury[J]. N Engl J Med, 2019, 380(22): 2146-2155

Skube SJ, Katz SA, Chipman JG, et al. Acute Kidney Injury and Sep-

sis[J]. Surg Infect (Larchmt), 2018, 19(2): 216-224

Blevins AM, Lashinsky JN, McCammon C, et al. Incidence of Acute

[10

=

[11

—

[12

—

(13

[t}

—
—
S

=

Kidney Injury in Critically Il Patients Receiving Vancomycin with
Concomitant Piperacillin-Tazobactam, Cefepime, or Meropenem [J].
Antimicrob Agents Chemother, 2019, 63(5): €02658-02718

[15] Lee EJ, Jang HN, Cho HS, et al. The incidence, risk factors, and clini-
cal outcomes of acute kidney injury (staged using the RIFLE classifi-
cation) associated with intravenous acyclovir administration [J]. Ren
Fail, 2018, 40(1): 687-692

[16] Khadzhynov D, Schmidt D, Hardt J, et al. The Incidence of Acute
Kidney Injury and Associated Hospital Mortality [J]. Dtsch Arztebl
Int, 2019, 116(22): 397-404

[17] BSUE, R4kds, &, F. fik CysC B NGAL £ 8 4 ¥ &%
LTI BB S A]. LR AW E SR, 2017, 17(2):
265-268

[18] Zhang D, Gao L, Ye H, et al. Impact of thyroid function on cystatin C
in detecting acute kidney injury: a prospective, observational study[J].
BMC Nephrol, 2019, 20(1): 41

[19] Wolyniec W, Kasprowicz K, Rita-Tkachenko P, et al. Biochemical
Markers of Renal Hypoperfusion, Hemoconcentration, and Proteinuri-
a after Extreme Physical Exercise[J]. Medicina (Kaunas), 2019, 55(5):
154

[20] Bakal U, Sarac M, Tartar T, et al. A study of the utility of novel
non-invasive urinary and serum biomarkers of blunt kidney injury in a
rat model: NGAL, KIM-1, and IL-18 [J]. Cent Eur J Immunol, 2019,
44(3): 219-225

[21] 7kmy, R A48 4, 5.k NGAL A= KIM-1 & IL-18 f2 ik & 42 5F
B W R P F B E (] 1R &4 4 &, 2019, 20(7):
541-546

[22] Gaygisiz U, Aydogdu M, Badoglu M, et al. Can admission serum cys-
tatin C level be an early marker subclinical acute kidney injury in crit-
ical care patients?[J]. Scand J Clin Lab Invest, 2016, 76(2): 143-150

(45 3481 TT)



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.18 SEP.2021

- 3481 -

Ho it 25 W AR A B o BT R AR EMMAD]. P AR AT SR
&, 2018, 26(8): 698-701

[13] Zhu C, Zhang L, Liu Z, et al. TWEAK/Fn14 interaction induces pro-
liferation and migration in human airway smooth muscle cells via ac-
tivating the NF-kB pathway [J]. J Cell Biochem, 2018, 119 (4):
3528-3536

[14] 424, eLaty, 4, % o if Z R0 LA KT 5 RAE TR
AR NE R R A AR X B (T R E S 5K,
2017, 14(20): 3103-3105

[15] »HAE &, F4HE. W R B IEmF [M]. 2 B b m AR I A i,
2008: 532

[16] Duni A, Liakopoulos V, Roumeliotis S, et al. Oxidative Stress in the
Pathogenesis and Evolution of Chronic Kidney Disease:Untangling
Ariadne's Thread[J]. Int J Mol Sci, 2019, 20(15): 3711

[17] Engel SS, Suryawanshi S, Stevens SR, et al. Safety of sitagliptin in
patients with type 2 diabetes and chronic kidney dis ease:outcomes
from TECOS[J]. Diabetes Obes Metab, 2017, 19(11): 1587-1593

[18] Maruta Y, Hasegawa T, Yamakoshi E, et al. Association between
serum Na-Cl level and renal function decline in chronic kidney dis-
ease: results from the chronic kidney disease Japan cohort
(CKD-JAC) study[J]. Clin Exp Nephrol, 2019, 23(2): 215-222

[19] Liu 'Y, Bi X, Xiong J, et al. MicroRNA-34a Promotes Renal Fibrosis
by Downregulation of Klotho in Tubular Epithelial Cells [J]. Mol
Ther, 2019, 27(5): 1051-1065

[20] Z# A, ) 4. Klotho Fp ) B 14 it ¢F He Al o 45 A BALH[T]. B 3
2z, 2019, 25(20): 3985-3990

[21] Liu M, Liu T, Shang P, et al. Acetyl-11-keto-3-boswellic acid ame-
liorates renal interstitial fibrosis via Klotho/TGF-B/Smad signalling
pathway[J]. J Cell Mol Med, 2018, 22(10): 4997-5007

[22] Zou D, Wu W, He Y, et al. The role of klotho in chronic kidney dis-
ease[J]. BMC Nephrol, 2018, 19(1): 285

[23] Valifio-Rivas L, Cuarental L, Grana O, et al. TWEAK increases
CD74 expression and sensitizes to DDT proinflammatory actions in
tubular cells[J]. PLoS One, 2018, 13(6): €0199391

[24] Chan PC, Wu TN, Chen YC, et al. Targetted inhibition of CD74 at-
tenuates adipose COX-2-MIF-mediated M1 macrophage polarization
and retards obesity-related adipose tissue inflammation and insulin re-
sistance[J]. Clin Sci (Lond), 2018, 132(14): 1581-1596

[25] Sun F, Teng J, Yu P, et al. Involvement of TWEAK and the NF-«xB
signaling pathway in lupus nephritis [J]. Exp Ther Med, 2018, 15(3):
2611-2619

[26] Mota AP, Menezes CA, Alpoim PN, et al. Regulatory and pro-inflam-
matory cytokines in Brazilian living-related renal transplant recipients
according to creatinine plasma levels[J]. Nephrology (Carlton), 2018,
23(9): 867-875

[27] Lang F, Leibrock C, Pandyra AA, et al. Phosphate Homeostasis, In-
flammation and the Regulation of FGF-23 [J]. Kidney Blood Press
Res, 2018, 43(6): 1742-1748

[28] Zhang DD, Wu YF, Chen WX, et al. C-type natriuretic peptide atten-
uates renal osteodystrophy through inhibition of FGF-23/MAPK sig-
naling[J]. Exp Mol Med, 2019, 51(7): 70

[29] Kilicarslan M, de Weijer BA, Simonyté Sjsdin K, et al. RBP4 in-
creases lipolysis in human adipocytes and is associated with increased
lipolysis and hepatic insulin resistance in obese women [J]. FASEB J,
2020, 34(5): 6099-6110

[30] Domingos MAM, Queiroz M, Lotufo PA, et al. Serum RBP4 and
CKD: Association with insulin resistance and lipids [J]. J Diabetes
Complications, 2017, 31(7): 1132-1138

(E#%%% 3545 T )

[23] Mueangkhiao P, Siviroj P, Sapbamrer R, et al. Biological variation in
kidney injury and kidney function biomarkers among farmers in Lam-
phun province, Thailand[J]. Environ Sci Pollut Res Int, 2020, 27(11):
12386-12394

[24] E47, & %48, 2| =M, 5. T PD-1.PD-L1 &-F &b 5 %, 9% F
R R EE L E,2015,43(12): 1308-1311

[25] Melendreras SG, Martinez-Camblor P, Mené ndez A, et al. Soluble
co-signaling molecules predict long-term graft outcome in kid-
ney-transplanted patients[J]. PLoS One, 2014, 9(12): ¢113396

[26] Nozaki Y, Hino S, Ri J, et al. Lipopolysaccharide-Induced Acute
Kidney Injury Is Dependent on an IL-18 Receptor Signaling Pathway
[J]. Int J Mol Sci, 2017, 18(12): 2777

[27] #24, £ EE, Kk, %. B2-MG . HbAlc F= CysC #iml £ 45 5% F
BB A P e le R &L [J]. B E S 4, 2017, 38(10):
1363-1364, 1367

[28] EX &, K%, k4h, . ik uNGAL,sCys-C #= IL-1 #rik &% &
PR G 9T HOR P 0 R MA [T]. AR JR AT 5 Ik R, 2019,
26(3): 97-101

[29] & %, ik 3, kA, IL-18 BRA- K- H45 o F -1 Fm ICU 4% CR-
RT %5749 AKL B3 28 dymst & [J]. P e Eom &R E 5, 2019,
31(7): 832-836

[30] Fhdw A, 282, KR, & RAMWE R4S 4EE )Lk J P TR K
BT A 1 FeBidk 1P R IE R E ST & 4 B ik s 2
&,2019,35(3): 170-176



