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ABSTRACT Objective: To investigate the relationship between serum a proliferation-inducing ligand (APRIL), leucine-rich a-2
glycoprotein 1 (LRG1), multiligand proteoglycan-1 (Syndecan-1) and renal function and short-term prognosis in patients with sepsis
combined with acute kidney injury (AKI). Methods: 247 patients with sepsis admitted to Jinan Fifth People's Hospital from January 2021
to January 2023 were selected, and patients were divided into non-AKI group (122 cases) and AKI group (125 cases) according to
whether AKI was combined, patients with sepsis combine with AKI were divided into death group and survival group according to the 30
days clinical outcome. Serum APRIL, LRG1 and Syndecan-1 were detected by enzyme-linked immunosorbent assay, and renal function
indexes [urinary albumin/creatinine ratio (UACR), estimated glomerular filtration rate (¢GFR)] were calculated. The correlation between
serum APRIL, LRG1, Syndecan-1 and UACR and eGFR in patients with sepsis combine with AKI were analyzed by Spearman
correlation analysis. The influencing factors of short-term prognosis in patients with sepsis combine with AKI were analyzed by
multivariate Logistic regression, the predictive value of serum APRIL, LRG1 and Syndecan-1 levels for short-term prognosis in patients
with sepsis combine with AKI were analyzed by receiver operating characteristic (ROC) curve. Results: The levels of serum APRIL,
LRGI, Syndecan-1 and UACR in AKI group were higher than those in non-AKI group, and eGFR was lower than that in non-AKI group
(P<0.05). Spearman correlation analysis showed that, serum APRIL, LRG1 and Syndecan-1 were positively correlated with UACR and
negatively correlated with eGFR in patients with sepsis combine with AKI (P<0.05). The 30 day mortality rate of 125 patients with sepsis
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combine with AKI was 40.80%. The levels of serum APRIL, LRG1, Syndecan-1 and UACR in death group were higher than those in
survival group, and eGFR was lower than that in survival group (P<0.05). Multivariate Logistic regression analysis showed that, the
increase of acute physiology and chronic health evaluation I (APACHE II) score, sequential organ failure assessment (SOFA) score,
UACR, APRIL, LRG1 and Syndecan-1 were independent risk factors for short-term prognosis in patients with sepsis combine with AKI,
and the increase of eGFR was an independent protective factor (P<0.05). The area under the curve of combined prediction of serum
APRIL, LRG1 and Syndecan-1 levels was 0.908, which was greater than that of serum APRIL, LRG1 and Syndecan-1 levels alone.
Conclusion: The increase of serum APRIL, LRG1 and Syndecan-1 levels are closely relate to the decrease of renal function in patients
with sepsis combine with AKI, and are independent risk factors for poor short-term prognosis in patients with sepsis combined with AKI.

The combination of serum APRIL, LRG1 and Syndecan-1 levels has a high value in predicting the short-term prognosis in patients with

sepsis combine with AKI.
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Table 1 Comparison of serum APRIL, LRG1, Syndecan-1 levels and renal function indexes between AKI group and non -AKI group

Project AKI group(n=125) Non-AKI group(n=122) /U P
APRIL[ng/mL, M(Pss, Ps)] 17.88(11.02,23.56) 10.21(6.58,12.67) -8.335 <0.001
LRG1(mg/mL, x+s) 0.92+0.17 0.73+0.13 9.850 <0.001
Syndecan-1(ng/mL, x:s) 294.35+65.70 216.60+58.81 9.792 <0.001
UACR[mg/g, M(Pxs, Ps)] 133.76(99.86, 158.68) 27.73(17.64, 40.90) -13.322 <0.001
eGFR[mL/min/1.73 m?, M(Pss, Pss5)] 69.00(59.55, 74.97) 99.78(84.58, 107.67) -11.104 <0.001

2.2 & APRIL.LRGI.Syndecan-1 5REE S I+ AKI £ &
UACR.eGFR §tE3E

Spearman FHIEHSMT 7R, LG APRIL ,LRG1 Syndecan-1
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Table 2 Correlation between serum APRIL, LRG1, Syndecan-1 and UACR, eGFR in patients with sepsis combine with AKI

APRIL LRG1 Syndecan-1
Index
T, P T P T, P
UACR 0.760 <0.001 0.719 <0.001 0.743 <0.001
eGFR -0.716 <0.001 -0.707 <0.001 -0.747 <0.001
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Table 3 Univariate analysis of short-term prognosis in patients with sepsis combine with AKI

Project Death group(n=>51) Survival group(n=74) x//U P
Gender[n(%)]
Male 35(68.63) 50(67.57) 0.016 0.901
Female 16(31.37) 24(32.43)
Age(years, x+s) 62.71x11.66 59.01+£10.48 1.849 0.067
Infection site[n(%)]
Multiple sites 8(15.69) 11(14.86) 1.838 0.766
Lung 31(60.78) 50(67.57)
Urinary 3(5.88) 5(6.76)
Abdominal cavity 9(17.65) 8(10.81)
Intervention measures[n(%)]
Kidney replacement therapy 22(43.14) 22(29.73) 2.379 0.123
Vasoactive drugs 36(70.59) 40(54.05) 3.463 0.063
Diuretic 47(92.16) 60(81.08) 3.005 0.083
Mechanical ventilation 27(52.94) 35(47.30) 0.385 0.535
APACHEII score[score, M(Ps, Pxs)] 22.00(20.00,27.00) 20.00(16.00,25.00) 3515 <0.001
SOFA score[score, M(Pss, Pys)] 13.00(11.00,15.00) 11.00(8.00,13.00) -3.936 <0.001
Urine volume(mL/kg/h, x+s) 0.44+0.04 0.46+0.05 -2.502 0.014
C-reactive protein[mg/L, M(Ps, Pss)] 112.71(88.37,136.11) 107.59(79.47,121.15) -1.808 0.071
Procalcitonin[pg/L, M(Pss, Pss)] 15.72(8.11,20.62) 9.70(5.47,16.40) -2.457 0.014
Serum creatinine(mol/L, xzs) 91.37+26.47 82.63+24.89 1.880 0.062
Blood lactic acid[mmol/L, M(Pss, Pys)] 5.22(2.84,7.26) 3.22(1.74,4.13) -4.180 <<0.001
Blood uric acid[pmol/L, M(Pss, Ps)] 387.66(263.83,585.06) 389.22(276.56,509.87) 0472 0.637
White blood cell count
13.41(7.23,18.63) 12.00(7.43,17.15) -0.630 0.528
[x10%/L, M(Pss, Prs)]
Hemoglobin[g/L, M(Pss, Prs)] 94.10(73.28,115.72) 103.22(92.12,121.47) -1.924 0.054
Platelet count[x 10%/L, M(P>s, Pss)] 168.71(106.64,201.97) 194.50(116.50,276.39) -1.105 0.269
UACR[mg/g, M(Pss, P»s)] 155.29(116.62,194.59) 117.72(87.80,145.21) -4.840 <0.001
eGFR[ml/min/1.73m?, M(Pss, P»s)] 62.05(52.68,70.23) 71.91(65.17,79.00) 5.013 <0.001
APRIL[ng/mL, M(Pxs, Pss)] 22.19(17.35,29.61) 13.30(9.47,21.97) -5.247 <<0.001
LRG1(mg/mL, x=+s) 1.02+0.15 0.85+0.16 5.915 <<0.001
Syndecan-1[ng/mL, M(Pss, Pys)] 328.13(285.97,370.08) 272.25(224.36,314.89) -5.129 <<0.001
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Table 4 Multivariate logistic regression analysis of factors influencing short-term prognosis in patients with sepsis combine with AKI

Variable B SE Waldy? P OR 95%CI

Increased APACHE Il score 0.303 0.115 6.992 0.008 1.354 1.082~1.694
Increased SOFA score 0.439 0.171 6.581 0.010 1.552 1.109~2.171
Increased UACR 0.031 0.015 4.261 0.039 1.032 1.002~1.062
Increased eGFR -0.155 0.057 7.415 0.006 0.856 0.766~0.957
Increased APRIL 0.110 0.041 7.373 0.007 1.116 1.031~1.209
Increased LRG1 0.356 0.106 11.206 0.001 1.427 1.159~1.757
Increased Syndecan-1 0.034 0.011 9.346 0.002 1.034 1.012~1.057

% 5 Mm% APRIL,LRGI,Syndecan-1 7k EXIRFBIES F AKI BE EHWEHTMNE
Table 5 The predictive value of serum APRIL, LRG1, and Syndecan-1 levels for short-term prognosis in patients with sepsis combine with AKI

Index AUC 95%CI Cut-off Sensitivity(%) Specificity(%) Youden index

APRIL 0.777 0.694~0.846 16.43 ng/mL 80.39 63.51 0.439

LRG1 0.775 0.692~0.845 0.87 mg/mL 84.31 56.76 0.411
Syndecan-1 0.771 0.687~0.841 277.37 ng/mL 82.35 58.11 0.405
Combination 0.908 0.844~0.953 90.20 81.08 0.713
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Fig. 1 ROC curve of serum APRIL, LRG1 and Syndecan-1 levels in

predicting the short-term prognosis in patients with sepsis combine with
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BN N MR AT (B FOR S B AR R ™, AR AR R,
MeFEIE AT AKT B 1M 7% Syndecan-1 /KT s, HMEE B
REREARIm I O MEEERE & 9F AKT 5 5 3 s it s
FERR R X VLI Syndecan-1 /K-F-Jh 15 HFEAE 5 JF AKI
B B DI RE AR NS T XU 3 i oG HLIR R PTREAN T 15 58,
[M3% Syndecan-1 7K - F i 2 BB IR, B0 1B 1M 45 9
K, BB ML E A R I AE T XU 5 Fouk, B A P R i 4
{68 P Bz 240 1) 12 8 FAIE 5 R ke , RSB 22 1 A ke ERL - ARBE a.
PH -, o 4 B R g A WE AT A T A, 175 5 ' AR 1
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FE WERECEA L , S 2R D RERR AL T KU 0 5 Jrefo , L35
Syndecan-1 7K~F-JH i AT REUL Sz A8 & FUAt 2% B 2H 2L M A 46 5
T T 2 AR D RE AT T RS T KU,

AW I LS HIE R, B ) REHE A8 UACR eGFR 4},
APACHE 1317} SOFA P4 Thimi IR 3 9 AKT R E ST
KBS B, APACHE I1 {4} . SOFA T4 i 45 R e E ik & 01
AKI S 1 5™ 5, 48 B D RE B 22 , DR HOAE T U B e ™, A
5% ROC 4k 7R, i3 APRIL LRGI ,Syndecan-1 7K FHEA
i) AUC 3 0.908, #1iL74 APRIL \LRGI Syndecan-1 7KF-
Bph G AN, X AR 1 7 APRIL,LRG1 Syndecan-1 7K
A B TN M REAE A 9 AKL RIS , [ B ar il i 3
APRIL LRG1 ,Syndecan-1 7KV~ {5 4y Ul ke #¢5E 75 JF AKI
BHE IS o

gi bRk, MFRAE G JF AKT K I APRIL LRG|
Synde can-1 /K-F-Thar, 55 D BEREIR AR S A RIS,
M13% APRIL.LRGI Syndecan-1 7K - Bk & %t e 75 4 4 I AKI
SRE R TIUS (4 B A (A A
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