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[Abstract] Objective To explore the risk factors for 28-day mortality of sepsis-associated acute kidney injury (SA-AKI)
patients and to develop a nomogram risk prediction model. Methods A retrospective cohort study was conducted, involving 184
patients with SA-AKI admitted to the intensive care unit (ICU) of the 940th Hospital of Joint Logistic Support Force of PLA between
January 2017 and December 2022. Patients were categorized into survival (n=135) and non-survival (n=49) groups based on 28-day
mortality. Clinical data were collected, and statistically significant risk factors were preliminarily screened. Multivariate stepwise
logistic regression analysis was performed to identify independent risk factors for 28-day mortality of SA-AKI patients. A nomogram
predictive model was constructed using these factors, and internally validated with the Bootstrap method. The receiver operating
characteristic curve (ROC curve) was drawn, and the area under the ROC curve (AUC) was calculated to verify the predictive value
and accuracy of the model. Results The 28-day mortality rate among 184 SA-AKI patients was 26.6% (49/184). Multivariate
stepwise logistic regression analysis identified multiple organ dysfunction syndrome (MODS) (OR=16.393, 95%CI 4.317-62.254, P<0.001),
high acute physiology and chronic health evaluation II (APACHE II) score (OR=1.097, 95%CI 1.036-1.161, P=0.002), low
oxygenation index (OR=0.992, 95%CI 0.986-0.998, P=0.015), low neutrophil count (OR=0.912, 95%CI 0.860-0.968, P=0.002) and

low fibrinogen concentration (OR=0.733, 95%CI 0.549-0.978, P=0.034) as independent risk factors. The prediction model equation

was P = ) logit(P) = — 1.626+2.797xMODS+0.092xAPACHE Il + (- 0.311) xfibrinogen+ ( — 0.092) xneutrophil count+

+ Y
(-0.008) xoxygenation index. Internal validation with 1000 Bootstrap resamples showed high consistency between predicted and actual
values. ROC analysis showed an AUC of 0.911(95%CI 0.868-0.955, P<0.05) for the model, with 93.9% sensitivity and 78.5% specificity
at a cut-off of 0.194. The Hosmer-Lemeshow test confirmed good calibration (P=0.62), and decision-making curve analysis
demonstrated clinical utility within the high-risk threshold range (0.1-0.9). Conclusions MODS, high APACHE Il score, low
oxygenation index, low neutrophil count, and low fibrinogen concentration are independent risk factors for 28-day mortality in SA-AKI
patients. The developed nomogram risk prediction model may provide important guidance for predicting 28-day mortality in SA-AKI
patients.
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Tab.1 Baseline analysis of the survival and death groups of SA-AKI patients

i H BAR(n=184) TFG 4 (n=135) SET =4 (n=49) Z/¢/t P
IR [%, M(Q, Q)] 62.0(50.8,74.3) 61.0(49.5,72.0) 66.0(56.0, 85.0) 7.29 0.007
PEAI[451(%)] 0.76 0.383

5 130(70.7) 93(68.9) 37(75.5)

& 54(29.3) 42(31.1) 12(24.5)
FEBERTTI[d, M(Q,, Q,)] 19(12.0,36.3) 20(13.0,39.0) 19(7.0,28.0) 3.296 0.069
AEICURTEI[d, M(Q, Q,)] 8(5.0,18.0) 8(5.0,16.5) 11(4.0,20.0) 0.183 0.669
W2 A 52 (451 (%) 49(26.6) 36(26.7) 13(26.5) <0.001 0.985
AR s[5 (%)] 20(10.9) 14(10.4) 6(12.2) 0.13 0.718
BRI S [51(%)] 20(10.9) 11(8.2) 9(18.4) 3.875 0.049
e L (1] (%) ] 29(15.8) 17(12.6) 12(24.5) 3.833 0.05
MIR[C, M(Q,, Q)] 37.8(37.1,38.5) 37.80(37.1,38.5) 37.90(37.1,38.7) 0.187  0.665
DER[K /min, M(Q,, Q,)] 131.5(113.8, 146.0) 128.0(111.5, 140.0) 139.0(126.0, 151.0) 11367  <0.001
IR IR /min, M(Q,, Q,)] 30.5(27.0,37.3) 30.0(26.0,35.5) 34.0(28.0, 39.0) 4136 0.042
XSk [mmHg, xts] 61.4+11.8 62.7+10.9 57.8+13.6 6.403 0.012
HAAETTER (x10°/L, M(Q,, Q,)] 12.8(8.2,18.0) 13.9(9.7,19.0) 9.6(5.5,14.3) 8.022 0.005
IR 2L (x10°/1, M(Q,, Q)] 0.6(0.4,1.1) 0.6(0.4,1.0) 0.60(0.39,1.3) 0.001 0.973
PR MR (x10°/L, M(Q,, Q)] 11.0(6.7,16.9) 12.5(7.9,17.2) 8.6(4.5,12.2) 8.934 0.003
HRZ AT (x10°/L, M(Q, Q,)] 0.6(0.4,0.9) 0.6(0.4,0.9) 0.6(0.3,1.1) 0.135 0.713
IR (x10°/L, M(Q,, Q,)] 114.0(56.8,182.3) 114.0(50.5, 189.0) 114.0(79.0, 166.0) 0.003  0.956
NLR[M(Q,, Q,)] 16.0(7.5,27.9) 17.2(8.4,29.0) 10.6(6.1,19.3) 6197 0013
SI[M(Q, Q)] 1576.2(562.8,3407.1) 1627.2(693.4,3827.9)  1226.02(452.6,2998.5) 1817  0.178
4T3 H[g/L, M(Q,, Q)] 102.0(77.0, 124.3) 103.0(81.0, 124.0) 99.0(74.0, 127.0) 0437  0.509
FEE5 25 (g /L, M(Q,, Q)] 23.9(3.6,69.4) 24.7(5.1,76.1) 14.60(1.6,45.2) 1915 0.166
T AT S I 5 B ] [s, M(Q,, Q)] 38.6(30.9, 52.6) 38.9(31.6,52.2) 37.9(29.2, 55.4) 0327  0.568
T 0B B A 1E] [s, M(Q,, Q)] 15.5(13.8,19.2) 15.7(14.0,18.8) 15.4(13.5,21.9) 0.139 0.709
D- R [mg/L, M(Q, Q,)] 7.1(3.6,13.8) 7.42(3.6,16.2) 6.0(3.0,8.6) 2.891  0.089
FIB[g/L, M(Q, Q,)] 3.9(2.8,5.3) 4.2(3.0,5.8) 3.1(2:2,4.0) 16.803  <0.001
1M7L A% [mmol/L, M(Q,, Q)] 2.8(1.8,4.7) 2.3(1.6,4.0) 42(3.3,6.4) 24968  <0.001
AL HEE (mmHg, M(Q,, Q)] 192.0(122.4,271.3) 210.0(148.9,282.6) 155.0(91.0, 185.0) 20.945  <0.001
SEMAg/LM(Q, Q)] 42.6(37.0,47.5) 42.6(37.4,47.3) 42.0(36.9,47.5) 0.404 0.525
MM [g/L M(Q, Q)] 27.0(22.4,30.8) 26.9(22.0,30.8) 27.4(23.0,31.5) 0239  0.625
BRI [g/L, M(Q, Q)] 19.2(15.2,25.4) 18.5(15.0,25.4) 20.5(16.1,24.5) 0.71 0.400
I WUEF[ wmol /L, M(Q,, Q,)] 115.0(70.0, 188.3) 108.0(70.0, 177.5) 148.0(70.0,216.0) 1.792 0.181
I PR R A [mmol/L, M(Q,, Q,)] 12.8(8.3,17.9) 11.70(8.35, 17.0) 15.0(8.1,20.3) 1303 0254
SOFA 4343, M(Q, Q)] 11.0(7.0,13.0) 10.00(7.0, 13.0) 12.00(9.0, 15.0) 4.017 0.045
APACHE 11 ¥¥43 43, M(Q,, Q)] 19.0(14.0,27.0) 16.0(12.0,24.5) 27.00(19.00, 31.0) 22726 <0.001
AEL8 h R [m], M(Q,, Q)] 600.0(300.0, 1000.0) 600.0(325.0,1175.0) 500.0(100.0, 700.0) 6443 0011
AF24 h R [m], M(Q,, Q)] 2425.0(1400.0,3350.0)  2500.0(1575.0,3500.0)  2000.0(700.0, 2600.0) 6.506  0.011
MODS[#l(%)] 100(54.4) 54(40.0) 46(93.9) 42.061  <0.001
R A (151 (%)] 11.52 0.021

IPEI 2245 46(25.0) 27(20.0) 19(38.8)

S IRARH LR 19(10.3) 15(11.1) 4(8.2)

8 Wi R 91(49.5) 72(53.3) 19(38.8)

JilESiz) 14(7.6) 8(5.9) 6(12.2)

WK ZRGE 14(7.6) 13(9.6) 1(2.0)
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i H MR (n=184) TEIG4H (n=135) HET -4 (n=49) Z/¢/t P
AKIZ [ ](%) ] 8749  0.013

14 51(27.7) 45(33.3) 6(122)

214 50(27.2) 36 (26.7) 14 (28.6)

34 83 (45.1) 54 (40.0) 29 (59.2)
MG [ 51 (%)] 162 (88.0) 115 (85.2) 47(95.9) 3.934  0.047
CRRT[#(%)] 48(26.1) 25(18.5) 23(46.9) 15.06 <0.001
BRI [ (9%) ] 168(91.3) 122(90.4) 46(93.9) 0.557 0455
A 2 P 0 (4911 (9%) ] 151(82.1) 104(77.0) 47(95.9) 8708  0.003

SA-AKL JREEREARSCHERME BB s ICU. FAEMEH ik b3 5 NLR. A bk CUA AR LUAEL s STL A= By Se e SRAETR SR ; FIB. £ 4R 811 L5
MODS. Z & B UIRERIF LR 5 1E ;s SOFA. IREEAEA CHER: B I RE 23T 4 s APACHE I1. 2 A MA RIS M R BLITAN 1T s CRRT. 4%

PERRERIIRIT

T2 SA-AKIHEA 28 dFET XU 14 5 X 28 K 2 X &K logistic 0151434

Tab.2  Univariate and multivariate logistic analysis of 28-day mortality risk in patients with SA-AKI

it AR ZR ST EASES 0
B z P OR(95%CI) B Z P OR(95%CI)

AE 0029 2834  0.005 1.030(1.010~1.050)

DR 0028 3237  0.001 1.028(1.012~1.047)

MODS 3136 5047 <0.001  23.000(7.900~98.080) 2797 4108  <0.001 16.393(4.317~62.254)
CRRT 1359 3754  <0.001 3.892(1.920~7.980)

APACHE 114 0092 4449  <0.001 1.100(1.050~1.140) 0092 3169  0.002 1.097(1.036~1.161)
M FLR 0162 3196  0.001 1.180(1.070~1.310)

FIB -0456 3918  <0.001 0.630(0.500~0.790) -0311 -2.114  0.034 0.733(0.549~0.978)
ERLGR v IRR e -0.042  -4.698  <0.001 0.950(0.910~0.990) -0.092  -3.055 0.002 0.912(0.860~0.968)
AATREL -0.010 -4.193  <0.001 0.991(0.990~0.995) -0.008 2438 0015 0.992(0.986~0.998)
AKX/ 0.626 2.826 0.005 1.870(1.230~2.940)

o FH LA TR 2 1.947 2594  0.009 7.000(2.000~44.380)

SA-AKL JRFEREAIEHE SR H5473; MODS. Z & i I REREAT LR &

FEIRBCPEA 1T ; FIB. 2T 48 15

Fgdt FF Z K logistic [B] 15 4347 1 BE 19 S Ak 57
1 5 PR 25 4 i SA-AKT 28 d LT KU Tl 5 4 «

1
P = m, 10git(P)=—1.626+2.797XMODS+0.092X
1+¢™

APACHE II +(-0.311)xZF 4 2 11 5+ (-0.092) x HP P kr
A2+ (-0.008) x FH A HE . R R “caret”
wWittT Bootstrap 1000 V=Rl 2P R R b R b L A
IE, 45RER, «{H 40533, MHEFFE 40823, KR
P “rms” fU25 7 SA-AKT 52 28 d FE T KUK T 45
BRI G R (K 2) RIERE—TiARE, B RLEIT
Sy L, DA EIME, Bk EA IR 2y,
ST A B I MR ERAE £ & A AKT I HER 4L
i, HT IR AH SA-AKT H 3% 28 dFET- AU KU

2.4 B 2R B ALY X 4 BT R R B
“pROC™ 12 i T M 455 0 LA K HiAth 5 4~78 £ ROC
ML DL AT A X o B, 5 R, ROCHIZ T

fIF; CRRT. ELEVERNERACIAYY ;s APACHE I1. 2Pk ck B R0 v fd

[ #! (area under ROC curve, AUC) 4 0.911(95%CI
0.868~0.955, P<0.05)(K13), Zeilf—A315%, MM
BT 0194 I, BURE Hy 93.9%, FF 5 E N
78.5%. K H REAF “caret” A H [ Bootstrap [ flIAE
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