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Abstract

Objective: To explore the value of platelet-to-lymphocyte ratio (PLR) and monocyte-to-lymphocyte
ratio (MLR) in predicting acute kidney injury (AKI) in patients with sepsis. Methods: 221 patients
with sepsis were divided into AKI group and non-AKI group (N-AKI group). The PLR, MLR and re-
lated clinical indicators of the two groups at admission were statistically analyzed. Spearman cor-
relation analysis was used to analyze the correlation between PLR, MLR and other clinical indica-
tors. Logistic regression model and ROC curve analysis were both used to explore the predictive
value of PLR and MLR on AKI in sepsis patients. Results: The PLR and MLR at admission in AKI
group were lower than those in N-AKI group, the difference was statistically significant (P <
0.001); PLR and MLR at admission were significantly negatively correlated with SOFA score (P <
0.05); multivariate logistic regression analysis showed that PLR, MLR, arterial blood lactic acid,
APACHE Il score, SOFA score were independent predictors of AKI in sepsis patients; PLR predicted
AKI in sepsis patients. The AUC was 0.646, the best cutoff value was 127.875, the sensitivity was
48.4%, and the specificity was 77%. The AUC of MLR was 0.638, the best cut-off value was 0.455,
the sensitivity was 53.7%, and the specificity was 69.8%. Conclusion: PLR and MLR can be used to
predict AKI in patients with sepsis.
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1. 518

Ji F59iE (Sepsis) 2L B 51471 (Acute Kidney Injury, AKI)/2& BJE Wi 7 %2 (Intensive Care Unit, ICU) i # WL
AKI ZEEE, HREIIFETIERAME . H AT AL T P ik s B8 R A AKIL, B B EmEER, X
ZHOAKERN AKI [1] [2]. Bk, FIHRGKERE AKL, A BT 3R HESCRE IR 7 FkE G B D Re it — 20
fa5 . H AT PR L3 LS DUEF AR B AE 2l AKL fFahs,  m T I35 WLET S 37E B 45 f o e 34,
HZMAEE, RESHERRNEW. JREZFRA, WEEEAY. WERET. MBS KR
JTHEHAIIREMR, FEAS R St S e 5 I 45 - BTS2 43 3] [4] [5) [6]- PRILIG R 75 ZERE 05 1T, Jeif . R
VPl IR ERRE A2 AKI TR AR -

JONE N A AKI 975 BEAE B B EEH L 2 —[7] [8] MG Bt b B i K P It s A vT AR 25 5 i
HH PLR il MLR, KNI/, FAAZZNA . RS0 5 52 A 3. BRI BE R 52 m,  FTbA PLR.
MLR & 5 SE T AR[9]. AWF RS T PLR A1 MLR X ik #5024 AKI TR -
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2. #RERE
2.1. BHEIR

54k 2018 4 6 H~2020 4F 5 B AT & KB EE B ICU 1) 221 il ik FEiE 3 1R i Faxt % .

PINFRAE: 1) BREPEIZWITF & (55 3 IRk BEAE AN a1 R 5 52 SCEBRFL IR (Sepsis-3.0)) IA#H#E[10],
Bl R R e S5, FLF BT 38 B s (SOFA) WA > 2 4. AREEIMEARTE: FRIREEIE B EE R AR
TG AAFAE R AR AR ML, 75 B0 A M 25 M 4 5P 2 80 ik & > 65 mmHg (1 mmHg = 0.133 kPa) LA
FAFLEE >2 mmol/L. 2) SEBEHGISHbRE: HRHE it 43K B I 5 21 23 (KDIGO) Fa Fa At [11],
AU FMER— %2y AKL: @ 7E 48 /NN ILULEF EF > 26.5 pmoL/L; @ TSN 'S Th&E
PERAETET RZA, MU EFE > FELEHEMN 15 /5 @ JRE <0.5ml/(kg-h), FF4E 6 /M,

HebritE: 1) APBt 48 /BT BT B A BB B # s 2) S G180 S e BOE B L 3) A
B IS4 P LR i A7 i 4) BB AELEREMT NLR A1 PLR FOZR, WBrE i . SR EE ke, B 5 ks
Pl MR RGHERIE: 5) G atakes AL B, 6) Z aMImRERA SR EE .

2.2. FRMER

IS E B RSB EREERE B RS, W S B — MG R BRG] AF e . = S R I R
MRS 25 MEF . 2SN IEEVEZAE . UR BB AT 1ICU24 /N B AR (1) 3
Zik £ (mean arterial pressure, MAP). Ifil. JX & % (blood urea nitrogen, BUN). IfiLJLfF(serum creatinine, Cr).
F1 41 1% (white blood cell, WBC). #i% 41 g it (monocyte, MON). ik 241 ff i+ % (lymphocyte LY M),
M/ i-$(platelet, PLT). B&4%5 2 Ji (procalcitonin, PCT). #hfikIf pH 1 (arterial blood pH, pH). #hfik L F,
Fi% (lactate, Lac). & & 16 ¥ (oxygenation index, Ol). &t PEAE B 2% 548 Mk fid BRI F4> 2 4¢ 1 (acute physiology
and chronic health scoring system 11, APACHE II). J¢ 2% & Ihfit 3£3% (sequential organ failure assessment,
SOFA) S« FFEUFENLE ICU B (1IN 55 9k B2 40 i LEAE (platelet-to-lymphocyte ratio, PLR). %41 5
R B2 41 ffg LY {E (monocyte-to-lymphocyte ratio, MLR), H 4 41 5 ik B 41 Y EL {5 (neutrophil-to-lymphocyte
ratio, NLR).

23. Gt EAE

K FH SPSS26.0 HHAT ST 24 M BRI EHAT IEASTERG IS 7 255 VR SG, IR /A (it s Rk gt
TR RSB bR 25 (X £ 5 ) Ko, A ELECR MR t850; JEES SRR SR R A
H E (VU 4307 50) [M(P25, P75)]3 7R, 21 1] L8R F O B AR B AR 56 (Mann-Whitney U); TH05 RSt it
MR R A FRFoR, HIALERA /2 K5%; KA Spearman A& MR 2 PLR. MLR 5 HAhIG K5
FREAISEME ;s SR 7 Logistic [AIJA#57Y, #R7T PLR. MLR XAk E00E % AKI & ETRINAE R, P <0.05
23 A g R L 232 T/ERHIE (receiver operator characteristic, ROC) ik, % PLR. MLR
X FHOI e B S 3 A A AKI FIRBURRPE AR S 1k, 0B BB (U IS + FESR R — 1) K 0 B A S e
HiMi{E, P<0.05 N ZRH G L.

3. &R
3.1 — iR FER LS

221 IRk ERE B3, 95 1911(43%) & 9 AKI, 126 fl(57%) A& 91 AKI, BRERIEIR T8 62 ], LAl
N 28.1%.
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AKI A5 N-AKI AL EEN ] 8 P KRR LR E, ZRIgit s (P > 0.05). {HE
FEPEAR T FR AR 2 T BT 5 B, AR ZE[35 4411(36.8%)] W2 i T N-AKI 427 151(21.4%)], # K 4t
B X (P<0.05), W1,

3.2. LG EWISIRIREL R

TE'E DIREAH AR s b, AKI AR R E ST N-AKI 4, Z R A G4 (P <0.01), AKI4
MLEF =T N-AKI 2, ZRE %2 E (P < 0.001). 7EEKGAHSCTEFRIO LR B, PI4LIa) A 408 i+
HPE R TR AR TR R AR R E R S R (P > 0.05), {H AKI ZHL I /MR TSN T
N-AKI 4, ZRESZIH%E (P <0.01), AKIARSERERT N-AKI 4, ZRE51T5%E (P < 0.01).
FE MR RARPRII LR L, PRI A SR8 RG24 (P > 0.05), {H AKI Hzhfkin pH (E& T
N-AKI 4, 72 50 Gt % 2 X (P < 0.001), AKI 403 ik i 7LER = T N-AKI 4, 2 555 Giih % = X (P < 0.001).
Y RGMIELE E, AKIL 41 APACHE 11 ¥ #i1 SOFA P43 ¥E T N-AKI 4, ZRE4HFa (P <
0.001). AKI 4 &EH ANFil PLR. AREHS MLR #/hT N-AKI 24, ZFAH gt = (P <0.001), APFiHf
NLR /NT N-AKI HZEFH G FE X (P <0.01), W& 1.

Table 1. Comparison of baseline data between AKI group and N-AKI group
F+ 1. AKI A5 N-AKI (AR FRI LI

fabr AKI #(n = 95) N-AKI ZH(n = 126) t/Z P
(5% 67/28 87/39 -0.236 0.813
(%) 56.49 + 13.65 55.02 + 13.22 0.807 0.420
JREEEAR (B, %) 35, 36.8 27, 214 -2.519 0.012
“EYF K (mmHg) 90.45 + 21.01 89.10 + 15.26 0.529 0.598
ILJR % % (mmol/L) 7.68 (5.30, 12.69) 6.30 (5.03, 8.52) -2.741 0.006
I LEF (ummol/L) 91.00 (74.10, 149.61) 60.67 (48.15, 71.55) -7.992 <0.001
40 -3 (x10°/L) 12.96 +5.82 12.60 +5.95 0.449 0.654
FAZAN M T (< 10°/L) 0.45 (0.26, 1.00) 0.56 (0.33, 0.89) -1.392 0.164
WRELAT 5 (x10°/L) 0.86 (0.57, 1.24) 0.87 (0.59, 1.16) -0.129 0.889
IR (< 10°/L) 172.58 +77.73 210.00 + 106.44 -3.020 0.003
[ 2 )5 (ng/ml) 1.41 (0.18, 9.65) 0.43(0.13, 1.42) —3.045 0.002
kI pH 1 7.37+0.11 7.44+£0.08 —4.865 <0.001
Bk AL (mmol/L) 2.00 (1.40, 3.80) 1.30 (1.00, 1.80) —5.283 <0.001
A A T8 H(mmHg) 247.05 + 134.49 269.68 + 147.86 -1.186 0.237
APACHEII ¥4y 18.53 £ 6.61 14.45 +5.45 5.021 <0.001
SOFA V143 8.32+257 6.13+2.31 6.657 <0.001
ABEht PLR 136.97 (76.51, 240.91) 191.45 (131.18, 356.22) -3.726 <0.001
APBilt MLR 0.44 (0.25, 0.73) 0.65 (0.41, 0.96) -3.520 <0.001
ABEHF NLR 7.59 (3.76, 14.78) 10.20 (6.36, 17.91) —2.806 0.005

3.3. IEARFHEELE

AKI AP IHUGE S ML, TS P2 RO A R e T N-AKE A, JF HL A A S 1 e
EPELIYIAE SR 22 5 G+ (P < 0.001), MAUGE i R 2 7 Je gttt (P > 0.05), W% 2.
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Table 2. Comparison of clinical features between AKI group and N-AKI group
= 2. AKI B 5 N-AKI BIEFRIFIEEL

fatr AKI 4 (n = 95) N-AKI 4 (n = 126) Va P
UGBS (5], %) 88, 92.6 109, 86.5 —1.445 0.148
MR, %) 34,358 8,6.3 -5.510 <0.001

MG LGP (1, %) 64, 67.4 50, 39.7 —4.068 <0.001

3.4. BREBE AKI 2# PLR, MLR 5EIGKRISFRERHEEM 4T

BRdEiE AKI % PLR S1ERL. FIAIMEHHH BEESER. MOURF. FIE 1T, APACHE 11 V4 AR
PE(P > 0.05), S54RI ALRIETERIK(P < 0.08), 55 MBI 4, SOFA JF4) ELEBIE SUMIK(P <
0.05), Lz fik i FLHER 5 5 L A SE(P < 0.01); MLR 555, e iAot #. PEAS 2R mpRF A
UL 2Bk L  APACHE I1 ¥4 A S HE(P > 0.08), 15 14 HiU 2 4 i IEA (P < 0.05), 5 SOFA
PR AR (P < 0.05), L4 3.

Table 3. Correlation analysis of PLR, MLR and other clinical indicators in patients with sepsis AKI
% 3. BREFE AKI B PLR. MLR 5H{tIERIEFRAIERME ST

PLR MLR

by
Is P Is P

P 0.188 0.053 -0.022 0.824

R 0.225 0.020 0.119 0.225

EI4H A 4 (x 10°L) -0.030 0.761 0.220 0.023

AL T (x 10°/L) -0.230 0.018 0.089 0.362

R4 2 I (ng/ml) 0.004 0.964 -0.010 0.921

IR Z % (mmol/L) 0.217 0.026 0.084 0.391

1 LEF (ummol/L) -0.030 0.759 -0.138 0.159

Bk ML AL (mmol/L) -0.268 0.005 -0.047 0.633

HEH(/L) -0.058 0.558 -0.140 0.151

APACHEII 14> 0.008 0.932 -0.164 0.092

SOFA ¥ -0.210 0.031 -0.407 0.026

3.5. BREEE AKI BFIH I FUREFRAY Logistic EIYARBILER

FLRIER Logistic [FIEHT R, ABE 24 /NP9 ORI ML MR TP < 0.05). sk ALER(P <
0.001). APACHE Il #¥43(P < 0.001). SOFA #4>(P < 0.001). PLR (P <0.001). MLR (P < 0.01)5 ik &
AKI [FRAFR . ZKIF Logistic [F1H 4T 87w, Sk FLER(P < 0.01). APACHEII 743 (P < 0.01). SOFA
P74 (P <0.05). PLR (P <0.05). MLR (P < 0.05)# N EEAE 8 % R A AKI [OBSE TR R &, W& 4.

3.6. PLR. MLR M REIE AKI Filf4EERY ROC BhZk S

ROC i £k ¥ 1 fr7r . 42 5 7~ , PLR Tl i #5052 3% < A= AKI ) AUC 24 0.646, 95%Cl1 (0.573~0.720),
P <0.001, ffERMI{E N 127.875, UK 48.4%, F¢5PE 77%. MLR Tk 26 & 2 K 2B AKI 1 AUC
4 0.638, 95%CI (0.564~0.713), P <0.001, ff:#kl{E Ny 0.455, UK 53.7%, Fim1E 69.8%.
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Table 4. Results of logistic regression model for independent predictors of AKI in patients with sepsis
4 BRETE AKI BEEIIFUNE R Logistic BIYFERILER

LSE S EQS N
AR
OR (95%Cl) P OR (95%Cl) P
e PEAR T 1.842 (0.916~3.703) 0.086 0.743 (0.289~1.905) 0.536
IR 5 (x10°L) 0.996 (0.992~0.999) 0.022 1.002 (0.997~1.008) 0.384
Bk ifi. . B2 (mmol /L) 1.773 (1.339~2.346) <0.001 1.619 (1.163~2.255) 0.004
APACHEII 14> 1.151 (1.073~1.024) <0.001 1.115 (1.030~1.207) 0.007
SOFA F5) 1.386 (1.195~1.607) <0.001 1.218 (1.006~1.475) 0.044
ABER PLR 0.995 (0.992~0.998) <0.001 0.995 (0.991~0.999) 0.029
APBif MLR 0.274 (0.115~0.652) 0.003 0.205 (0.061~0.692) 0.011
APBihf NLR 0.969 (0.930~1.010) 0.142 1.067 (0.992~1.146) 0.79
o ROC mh&
' ii:Es 2 3
— ABERPLR (/RS9 L 2
FEAE)
0.8 — ABEEIMIRCER M S 40
D
— BEK
m 0.6
%
E I
0.4
0.2
[l
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1- 455
SfL BB EEER.

Figure 1. ROC curve of PLR and MLR in predicting AKI in sepsis
1. PLR. MLR S$BREAE AKI FURIM4AER) ROC BhZk

Table 5. Area comparison of AKI prediction index curve of sepsis
F 5. BRELE AKI BFUNEFREIZ TERELER

RIS M2k e 95%Cl P AR WTE PURE FERE
APBiht PLR 0.646 0.573~0.720 <0.001 127.875 48.4% 7%
APBEf MLR 0.638 0.564~0.713 <0.001 0.455 53.7% 69.8%

4. Wig

AKI 6 H B R WK PR SR G AR, B RTINS AKI A SC H BLAE FILA A0 2 3k, 0 L Fs A
BIT A PR, SEOLEMKITUGE % . 2012 4F KDIGO KAl AKI E SRR, BENE
ATTRAT fiff R A AE ¥ 57 R B AL BRI [12], X SRR — A 2SS SRR, RO AT ACVEMAfl . KEHELLIA
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7o BREEIE AKI & AKI B d i LI — P AL, e AR BRALA BE R A AR AR[13], A E R RYE — R
FIRERFNG AR R AT IR RIS Wi . SOENLHR IR EEAE AKI B Z R LN Z —, ML /NSZE e 815 F0
AT FE P S EEAE R, T8I 755 SRR A IR R T BRI, 5 A TR A 0 4 B R G A A ELAE
AFERPERANM . TR, AR RGARAEEAIN, A BT SO R 1 aa SCE L[ 14] [15] [16].
I EL A PR B AN [R] Th RE AN SR BUAFAE 1) 5 T 4 MO B A, 2 5IERIPE G . Ik LA sl > A\ Ayt e
FRBERESET A — bR, EER RN EEGE TR RRE[L7] [18], (KA BN it 5 —EfEE LR T
G AN FORE S S B0, WAARIE 5 RAEVEZ A R [19] o B AL S RN G S 7 1Y) B S 2H RGET 2
TR T [ I EL A Pt S T ) O e 0 S S R GUAH I, A A X 5 e A A S P R T B R T
PR A AR R e ST PRAIS, X AT BB A2 IR EEAE 75 3 G0 PR AU 1) 1) B Y 2 AR IE[20] o PR FRATTHET PLR. MLR
S MR FE R o

KRR, IR AKI BF B B PLR. MLR ¥J/8F N-AKI 41, AKI 41/ APACHE II
53 F1 SOFA P43 ¥ s N-AKI 4; Z[H 2 Logistic [FIJA# 8 #3278 PLR. MLR. APACHEII i1/, SOFA
P ¥ MR EEAE B R AKI ML TR 3 . ROC 2R 20 Hrdon PLR TRk 359 £ 38 R4 AKI HHR
HERBTE A 127.875, MLR TN IR B30 238 R A5 AKI FI B8R B A 0.455, 34145 AN O RBUR R R S

5. &g

£ EFTR, PLR. MLR 2 KEFAE AKI BSL T R 1, S5 8 i U EE AR e, Do R A I ik 25
iE B KA AKL SR T ARG B A A AL R W] AT — K — R e . R =2
BaERT . . PR, BRUTHBIRE PLR A1 MLR, AT BA ) R 8 22 6] o (HAB A SR 2 4b: 1) A
WEFR N BIEEERF 7T, HAEA RN, 2) Hids T AR PLR. MLR, KzhZ& M PLR.
MLR, #iHREZ fO. REEARM TS S — DI .
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