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Prediction of sepsis-associated acute kidney injury based on hematologic parameters
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[Abstract] Objective To investigate the role of multiple hematologic parameters in predicting sepsis-
associated acute kidney injury (AKD , aiming to provide evidence for selecting relevant molecular biomarkers.
Methods This retrospective analysis utilized medical records of 336 sepsis patients hospitalized at our hospital from
January 2020 to December 2024. Patients were categorized into an AKI group (n=109, 32.44%) and a non-AKI
group (n=227, 67.56%) based on occurrence of AKI during hospitalization. Baseline hematologic parameters were
extracted from patients with sepsis, and logistic regression models were used to analyze the association between
hematologic parameters and sepsis-associated AKI, with receiver operating characteristic (ROC) curves evaluating
predictive performance. Results Compared with the non-AKI group, the AKI group exhibited significantly higher
age, proportion of septic shock, sequential organ failure assessment (SOFA) scores, procalcitonin, D-dimer, uric
acid, neutrophil-to-lymphocyte ratio (NLR) , and lactate levels, along with a lower prognostic nutritional
index (PND (P<C 0.05). After adjusting for age, septic shock status, and SOFA score in the logistic regression
model, NLR (OR=1.891, 95%CI: 1.346—3.187) and lactate (OR=1.891, 95%CI: 1.346—3.187) were
independent risk factors for sepsis-associated AKI, while PNI (OR=0.554, 95%CI: 0.439—0.682) was a protective
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factor. ROC curves showed that the area under the curve (AUC) of NLR, lactate, or PNI alone for predicting AKI in

sepsis patients ranged from 0.707 to 0.783. The AUC of all three indicators in combination was 0.885, with a

sensitivity of 77.98% and a specificity of 83.70% , outperforming individual indicators. Conelusion NLR, lactate,

and PNI are independently associated with AKI in sepsis patients. Their combined use can predict sepsis-associated

AKI risk and holds promise as molecular biomarkers for early diagnosis and high-risk screening of sepsis-associated

AKIL
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Table 1 Baseline data of AKI group and non—-AKI group

- - PER CEL, 70O R TR (I, %0) SOF A ¥4y
B 4k (T£s, %) 2 7 (T£s,59)
AKIZ 109 69(63.30) 40(36.70) 51.76--8.39 30(27.52) 79(62.48) 15.37+5.28
Ik AKI#H 227 132(58.15) 95(41.85) 49.6547.58 48(21.15) 179(78.85) 12.63+5.91
o/l 0.813 2.306 1.680 4.115
P 0.367 0.022 0.195 <0.001
. TG I S (8, %6) Sk (KL, %0) i R AR TE (B, 26)
4151 15115k = pe = . = P
AKI4 109 43(39.45) 66(60.55) 13(11.93) 96(88.07) 33(30.28) 76(69.72)
4k AKT4 227 73(32.16) 154(67.84) 18(7.93) 209(92.07) 29(12.78) 198(87.22)
1/l 1.732 1.405 14.987
P 0.188 0.236 <0.001
a1 - SRR A (BIEL, %) ﬂﬁﬁ ) T ULEF
i R R i I HoAlh (F+s,g/L) (F+s,pmol/L)
AKI4 109 43(39.45) 35(32.11) 22(20.18) 9(8.26) 29.96+7.71 132.72434.18
IE AKI4 227 102(44.93) 68(29.96) 51(22.47) 6(2.64) 31.2846.76 126.69+41.28
2/ tfE 5.600 1.600 1.323
P 0.112 0.111 0.187
a1 - Oy g:{=| i 45 3% 5 D- ik 5E i i i ] i1k el IR [
(x+s,mg/L) (z+s,mg/L) (z+s,mg/L) (z+£s,s) (z£s,mmol/L)  (Z=£s,mmol/L)
AKIZH 109 38.4146.56 26.4945.91 2.681.16 13.17+4.58 7.3941.56 3.46+-1.28
Ik AKI4H 227 36.7248.63 25.1145.38 2.39+41.21 12.363.43 7.214£1.18 3.514£1.35
1/l 1.808 2.131 2.084 1.810 1.175 0.323
Pff 0.071 0.034 0.038 0.070 0.241 0.747
an e N eemmoy iy pi9  (Ghommtl) (i
AKI4 109 2.1341.30 387.564-61.43 19.384-4.62 8.1942.88 4.1841.53 43.676.62
IE AKIZH 227 2.0340.97 369.184-67.12 16.4974-4.15 7.5842.77 3.294-1.46 46.58+5.13
Y/l 0.789 2.414 5.757 1.866 5.150 4.416
P 0.431 0.016 <20.001 0.063 <<0.001 <£0.001
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ROC £k B/, B—NLR. FLH2 . PNIF ik
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Table 2 Logistic regression model of the correlation between hematologic parameters and sepsis-associated AKI

A i [EYEEY 4 FrifEiR Wald y*{i PH ORfH 95%CI

O 1

MR 1 -0.237 0.157 2.279 0.131 0.789 0.580~1.073
I LT 0.118 0.104 1.287 0.257 1.125 0.918~1.380
g {=! 0.282 0.167 2.851 0.091 1.326 0.956~1.839
i 45 3R I 0.334 0.163 4.199 0.040 1.397 1.015~1.922
D-— %k 0.316 0.158 4.000 0.046 1.372 1.006~1.870
T5E . 8 J5 1) 0.431 0.254 2.879 0.090 1.539 0.935~2.532
ik 0.169 0.174 2.279 0.131 0.789 0.580~1.073
R [ 0.211 0.364 0.943 0.331 1.184 0.842~1.665
SR 0.183 0.270 0.336 0.562 1.235 0.605~2.520
PR 0.397 0.190 0.459 0.498 1.201 0.707~2.038
NLR 0.582 0.150 4.366 0.037 1.487 1.025~2.158
NPR 0.419 0.229 15.054 0.000 1.790 1.334~2.401
7L 0.465 0.185 3.348 0.067 1.520 0.971~2.382
PNI -0.533 0.194 6.318 0.012 1.592 1.108~2.288
AL 2

i 45 3R I 0.367 0.200 7.548 0.006 0.587 0.401~0.858
D-—H ik 0.218 0.145 3.367 0.067 1.443 0.975~2.136
bR 0.298 0.156 2.260 0.133 1.244 0.936~1.652
NLR 0.637 0.164 15.087 0.000 1.891 1.371~2.608
FLIR 0.526 0.204 6.648 0.010 1.692 1.134~2.524
PNI -0.591 0.199 8.820 0.003 0.554 0.375~0.818
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Figure 1 ROC curves of NLR, lactate, and PNI for

predicting sepsis—associated AKI
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Table 3 Detailed parameters of the ROC curve

iz AR AUC 95%CI [ AGTD RS YD
NLR 18.56 0.783 0.733~0.834 76.15 67.84
FLIR 3.75 mmol/L 0.737 0.682~0.793 69.72 73.13
PNI 45 0.707 0.649~0.766 46.79 84.58
SHEBE — 0.885 0.847~0.922 77.98 83.70
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bR 1 F0 AL TE AKT 5912 Wy b i s 1, iR fr
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ite. ARG ®E T 2 RIEHRIR, &l ZRHE
Logistic [a] JF# B A T J5 & B, NLR F+ 5 /2 e 5 0F
FBE R AKT YA 7 fa B B 3R . NLR HR Mok 4
L RO CL 4 L 2 B, G e R R 4 R B R e 1
B —IEBE LR, AR — i)k R, B
i 22 Tl AR K A, 51 R AR RE GBS N, B AT F
g8 T B 2 UL 5% B i 7 0 RR B b R R 4 i 5 R JRDIR
A, JFSHEEHBOAMECE T RS 5SPLRE
kA, HAERER R R E AR 10855 . NLR Fh &
FOR RAEB N E e E Re 1 safk, A BT R
EBGRE . 201945, BufE " BB ST T
20154F 1 H —2017 47 12 H R K2 9§ & Be ICU
WG 1Y 22 181 BN G E B IR R BERE, & B AKI
ZH NLR B &% Tk AKI 41 (P<<0.00D) ., ZH &K
Logistic 8] 543 B # 78 NLR J& B 7 1 AKT 5 7 57 75
MAF (OR=1.047, 95%CI: 1.005~1.091, P=
0.026) . 2024 4F Pan 5§ " 1 £ K K 43 B A5 80 XoF
RS R AT ST T RUE, SR B8 NLR Y
JHe B9 51 & ) ARl 7 AH G, ] 35 B 7F 202 Mk
BEAE ABE RS AKT AR . ARWFSE E— 20846 T
NLR 78 M 8 5F AKT UM P i (i, 45 28] 25 ROC
ik 1) AUC Ry 0. 783, #1278 HA BAE N vl 5 1) &
THREY .

FLIR = TCE AW B =, AT R A 2B A R
[ A o (= s (2 I o~ W 1
UIte s %, H 5 BOHOE BR R A% R R TR R, 212
AN RS, SECLIR TE A, I FL R T e gk —
A O v N A R A, i & AKT. it A,
AKI 25| S WET) R REAK 202k B e AR5 i) 2L 2 Dk
A dE B INE LR TE L IR RO RAG R L
— I LT TP B R R 2R 5 M R B 655 3l ik B AE
FEE I AR [ P S B Y R, LR T R
Ji B AE AH OC AKT A9 20 57 5 B &R (OR=1. 096,

95%CI: 1.022~1.175), LW =2.75 mmol/L i}
M B E AR OC AKI & A4 KBS 2 <2.75 mmol/L #Y
2.7724% 0 BE AR IR O Y b AR BT A AR
458, FLMR>2. 13 mmol/L £ 2 16 hn e % 5 H
KA AKLI RS o A58 2 3R 45 i 45 21 5 B
W PR FE— 20, ¥ —2ima ROC 474G T 7R
UM AKI Y &CRE , 45 RIERFLR AT AE — e 2 b
T AKT & A XURS, 55 Bl R U & fa A HE .

PNT 2 i et AL G R B A RLHE bR, Fe I3
SR SRR N R I8 G NTTE SN 0 R
MR AEFE TR . Horh 1 A B T 4R RS N
I3 W, IR i AR 3R AR RN AR R R R I
LK S B AL B 2 7 B 0t 0, & AR SRR R
R, EEEMOEAS . AN Y e S
AKT Y % Az AR BAT — s AHOCPE o Bilan, 74X i
R MK B E R, 2R EEE,
PNT{H 5 = 19 V0 o3 057 205 S I V0 2 6 B 1, AKI
SRS HE I 1. 8 4% o TERREESE B T, PNLE MR AT
AHOC AKT g 2d Sr i 46 45, HOABE 24 h N B9 PNI
H5AKIW X RENEY " 8RS 1E i
PEBFFE & B, PNIREAR S IR0 A OC AKT & A KUK
MNAHSG, LGS IR . MFEEMEIRE . SOFATE
gy . FLIR # ST AR R X Bk B RE AH G AKT B A R 4F
AT . ASBIF ST 2 B, PNTRRAIGIE e 7 0 f 3
BA AKLI AT fa b % . IRl 1, iF—20
i it ROC W £ VP4l T FEF0M A (60, 45 S 22 W] 5
PNI il il Jife 25 1 AKI 9 AUC J9 0. 707, i NLR
FLIR . PNIAHIK A B 70000 2% A 5 B e iy, HLBUSR
SRS EHRA, BREKA N HB A B KA
WHo A FrJE . NLR M RAES i . LI 41
U . PN FR e R0 25 6 B AKT & A X
W, =& EBAURER, M SE 8 B AKT ) 2%
REd KAb 2, B 2, NLR ] Jz il 4 B 4 0
ARSI NS NI R NS = N DN (1 A i T ]
e, HAPRH . BEM . T E W pE e, AL
M v B2 WA SR T, RT3l A PE AR HILAAR 9 AR
M s PNTATZEG B e FE SRR o, = F BB B
FHA BT 4w 2 58 0 AR BOIR S, R
RS B RE ), IR TS 3 R A

i LTk, NLR. FLMR . PNI 53 AE 8 5
KA AKI ST AH G, = 2 16 A R FH AT 10000 Jie 25
AHOC AKT & 2B RS, A BEAE S 43 1 3 0 i B ik
BEAEAHOC AKT Y 5L 4002 W R fe A e &, 1 L 3
TAE AR 8 78, ORISR, X FREEYT
MM A BB 58 o Bl T AW 5T H i
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