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Abstract

Objective: To investigate the relationship between C-reactive protein to albumin ratio (CAR), neu-
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trophil to lymphocyte ratio (NLR) and acute kidney injury (AKI) in patients with sepsis. Methods:
Based on the American intensive care medical information-III (MIMIC-III) database, 2310 patients
with sepsis were selected as the training set, and the patients were divided into AKI group and
non-AKI group according to the occurrence of AKI. The general data, basic diseases and laboratory
indexes of the patients were collected, and CAR and NLR were calculated according to the results
of blood routine and the levels of serum C-reactive protein and albumin within 24 hours after ad-
mission to the intensive care unit (ICU). Univariate analysis and multivariate Logistic regression
analysis were used to determine the independent predictors of sepsis patients with AKI, and to
build a nomogram model to predict the risk of sepsis patients with AKI. The nomogram model is
evaluated by ROC curve, calibration curve and decision curve respectively. In addition, 458 pa-
tients with sepsis treated in the second affiliated Hospital of Hainan Medical College were selected
as the verification set to validate the nomogram prediction model. Results: Both CAR and NLR
were independent risk factors for AKI in patients with sepsis (All P < 0.05). The nomogram predic-
tion model has good differentiation, consistency and clinical practicability. Conclusion: CAR and
NLR are closely related to the risk of AKI in patients with sepsis.
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2.2. WrEESER

WA BB IAERS . MRS FERROR, IFRIE AN EEMR Y% )G 24 h N NLR. CAR. L& R R
(PCT). 751 s B W PF7r (SOFA ¥F471). i FLER (Lac) AT Gt it 27 04
23. GtEE*®

2 ROC HhZ: 731 CAR. NLR W ARERE B & AKT (I FIANE 2047, S8id G5 it 27 o s e s
AKI ZHAIFE AKT ZH 3R AE BAVEWIFRICY), A SPSS 23.0 Gi it B #h AT 5 A7, 14 %R 1%
HHERLE 2 eRoR, dUAELECR T 2R, BA gt R R 9N 7T Logistic [543 4r,
i 198 H B B BB A 0T AKT (ST TR R T R A 28 BRI R, JF3% ROC M2k Wt h 28 K pe sk ith 28
W HI 2R R BT VRN, S AMEEL 2021 4E 1 H~2022 4F 10 A 7E RS E 2 5 5 — @ = B a1 458 11
JHe FERE FR A N I6AIE A X 1) 26 PR T BEAT AN EGAE . P < 0.05 NERBF G5 Lo
3. &R
3.1. CAR\ NLR MREFEEHEH X AKI BTN E ST

22 ROC HiZE 73 #71, CAR MHkFRE B F IR AKL R BUE N 86.0%, FiFEN 55.7%, Lk AL
2.79; NLR M#EE S kK AKI I RBUEN 77.1%, FEREN 58.5%, WmiEIRAHE 5.42. WE 1. K 1.

Table 1. Predictive value of CAR and NLR in patients with sepsis complicated with AKI
# 1. CAR. NLR MIRBAELREH & AKI FUNNE

Ei=2an AN SHE AUC (95% CI) P1E B (%) F 5 (%) EARSR =R 44
CAR 2.79 0.763 (0.741~0.784) <0.001 86.0 55.7 0.418
NLR 5.42 0.732 (0.710~0.754) <0.001 77.1 58.5 0.356

TE: CAR: C-xMEASHABAAE; NLR: R0k A A .
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Figure 1. ROC curve of CAR and NLR for predicting AKI in pa-
tients with sepsis
[ 1. CAR\ NLR FUMARSAERE H & AKI 89 ROC HHZk
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3.2. XMRBEBEH L AKI BEERS
BRESER TR, 5. PIRR. B0, SOFA ¥4, Lac. PCT. CAR. NLR 5illZ:4
FRFEIE B R AKL A K3 P<0.05). W& 2.

Table 2. Single factor analysis of AKI in patients with sepsis [cases (%)]

2. IREEREH 4 AKI HERERZEDH[H1(%)]

i5ES n AKI Paki:! PH
5]
5 1395 34.1
0.985 0.321
i 915 32.1
g
>65 % 1199 37.9
23.037 <0.001
<65 % 1111 284
e I
& 981 35.1
2.304 0.129
% 1329 32.1
HE IR IR
& 669 38.1
9.696 0.002
3 1641 31.4
EAERNS=
& 379 38.3
4.949 0.026
= 1931 32.4
= 181 33.0
1.199 0.274
=5 2129 37.0
i 1L 9574
= 423 35.7
1.302 0.254
=5 1887 32.8
e BH ZE M it o
& 458 35.6
1.309 0.253
5 1825 32.8
SOFA ¥4}
2~5 4y 302 20.5
6~9 4 1588 32.8 46.143 <0.001
>10 45 420 445
CAR
<2.79 1667 20.5
442.743 <0.001
>2.79 643 66.6
NLR
<5.42 1077 16.3
262.149  <0.001
>5.42 1233 482
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Continued
PCT
<2 ng/ml 628 29.8
2~10 ng/ml 840 332 6.489 0.039
>10 ng/ml 842 36.1
Lac
<4 mmol/L 1623 40.3
>4 mmol/L 687 30.4 21480 <0001

7E: SOFA V14, FHAE XMW IEsr; PCT, AR Lac, K.

33. XNRBEBEHLZ AKINZERS

DAMERAE B F R B IE R AKL MR E(RE: & =0, & =1), &2 FRERMTAAESRITEE X
AR N HAR &R, AFREFER > 65 ZORME: & =0, & = 1) HRFIRE: & =0, & =1). @Oz
ff: 5 =0, /& =1). SOFA {F4r(I{H: >104) =3, 6~104r =2, 2~5% =1, LL2~5 3 NZH). Lac
>4 mmol/L (IfH: 75 =0, & =1). PCT (MfH: >10 ng/ml =3, 2~10 ng/ml =2, <2 ng/ml =1, PA<2 ng/ml
NZM). CAR>2.79 ({fH: 75 =0, /& =1). NLR>539 (li{f: & =0, & =1), #{TZK K Logistic
B, 458 E8R, F# >65 % . iR, SOFA ¥4, Lac >4 mmol/L. CAR >2.79 1 NLR > 5.42
)2 B A R AKT MO fERE R R (3 P < 0.05). L3 3.

Table 3. Logistic regression analysis of influencing AKI in patients with sepsis

3. HMRSEBREI L AKI B Logistic [EY3 534

B B SE Wald 5 P OR (95% CI)
RS 0.539 0.112 23215 <0.001 1.714 (1.377~2.134)
B PR 0.828 0.123 45.208 <0.001 2.290 (1.799~2.915)
(ELERVS5 0.164 0.148 1.234 0.267 1.178 (0.882~1.574)
SOFA iF5
2~5 4% - - 58.724 <0.001 -
6~9 4% 0.990 0.186 28.423 <0.001 2.690 (1.870~3.871)
>10 4) 1.652 0.217 58.210 <0.001 5219 (3.414~7.979)
CAR >2.79 2.684 0.135 393.430 <0.001 14.638 (11.228~19.083)
NLR >5.42 2.121 0.131 261.565 <0.001 8.336 (6.447~10.779)
PCT
<2 ng/ml - - 0.516 0.772 -
2~10 ng/ml -0.079 0.142 0.310 0.578 0.924 (0.699~1.221)
>10 ng/ml 0.008 0.140 0.003 0.955 1.008 (0.766~1.326)
Lac >4 mmol/L 0.567 0.120 22.299 <0.001 1.763 (1.393~2.230)

3.4. FMRSEREH K AKI HIFIZLEIRE

BT R AP B E T R AKT AL TN R 7, 38 R A FH I R 8 S0 N T I B R I
K AKT RS HILE IR, WIS 20 AR AEZ ] i 2 26 B s A e, el v L ) — 2% 38 B T AR B A2 1Y
BT LU AN AR BB S LB PE o hn R AR i, SRR BRI, TR R R AR R N
FAESY s Ry R 17 I 2 T ELEE T SR KUl b F) e, BT A B B T R AKX
o R
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Figure 2. A nomogram model for predicting AKI in patients with sepsis

B 2. FUNARSRERE & AKI BIFILERE

3.5. RBEREF % AKI KNI ETRNRE A EIE ROC

£kt R EIR, A YIZRERIGIEE F 1) AUC 43514 0.849 (95% CI: 0.833~0.865)F1 0.870
(95% CI: 0.836~0.905), ZHIL BRI X 73 R, UL 3. Rtz Bor, BEA/E ISR fEGur 2 2
AR L RT TIO 2R 1 AU B A — 5, AR, WA 4. A, ABFRE— D@ 2
YRS il 2RI 12 AR (I R SE P, 78 I SR8 A6 IR £ FP IR () B E 0.05~0.92 Z [AJI, A IlmPRIR 25 1t
#, WHE 5.

0.304 (0.801, 0.769)
0.333 (0.777,0.743)

f::d 2
ﬁ AUC: 0.849 (0.833-0.865) i 'AUC: 0.870 (0.836-0.905)
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Figure 3. ROC curve of the nomogram model
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Figure 4. Calibration curve of the nomogram model
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Figure 5. Decision curve of nomogram model

B 5. Bl EAERI R
4. i

R ICU TAE & 3B U R0P0, RERE M09 RAEAEAE SRR I B (O HUE AR . M5
FEk AKI (1 3 5 5 DR e UM LA A 0 26 DR 10 2 BRIV T3 LA S 8 400 R PR, 389 I 4 e 2R 10
RN E 2R OB, BUE B AT B R %, R AKL [6]. MAKEEEHIER AKL I, I
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V. TEMCERIE B0 S AL R LR AT ARG R, TCU TAEE 2 W B B TR FE b5 AT 5 A
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B A 2 e BERE A IR AKT IO fE R R 3, il B B T S48 B DR A e i DR R, )
IR B R 3 B D RE RS 7]. A B PRI A2 I FEAE (8 IR R AKL ML SR 2, f -0 PR (8 2
25 5y B2 s LA A I P e DA R R RiAR DI e, AT (2 2k R FE I AKIT [R5 ML 8] [9]. A&
W IE R I =i ) SOFA P43 Al Lac A2 MK EHIE B K AKI ML fER N E, 5 Yue %6[10]F1 Gong %%
[11]RFFegs R —3.

LI CAR AT NLR 2 MeEERE B8 5 & AKT A7 G [ R 3 C OB 8 A B 1 R 2270 I 6
FEMCERRE B ) ifh R b, IR e & C RBEEHE, AZEER, 1MHKSESEOEA
o AR AR, BRIk CAR Fhisy, TR IRERAE S8 05 AN R[12]. MREERE 2 tH B rh o 240 A =208
FI L 4H M B B ks>, W NLR FHsr, TS 8L A K AR 2 KA BURURE T8 DL R 3] 98 hE [ L RE J 19855 »
I E U B SR AR T RE R A 13].

R G b YO R B A FE R AKT ARV, AR logistics [FHEBEEY FR A Gt 5 B 1)k
SETRIN PR 7R R B 2R B A A . ARBH S AP RIS IE , 5% ROC M2k, R th e fnasith e, #1261
B BT B B X 53 B . — BRI R SE A M . 75 1) 2 P A 38 AS T K] 5% JiR 0 A 9k AKL PR T
P LB R 7R, ICU LA AT AR 4 AEEAE S 151 B 6 I 18 s 6 R 3R RO BB R VT Ad - AKTL PR AR08 XU
X AKT A RS 5 v PR I FhE A8 R LT, AN BRI IR B I . AKT I AR 26

ZE BRATIA, CAR A NLR X JeERAE B35 JF & AKL B EETIME, 1CU TAE#H i 5128 i
MAERY, SIS A B IRERE B S T3, PRI AKT R .
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