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Value of neutrophil to lymphocyte ratio in diagnosis of acute renal injury after organophosphorus
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Abstract:

[Background] Acute organophosphorus pesticide poisoning (AOPP) is common in rural areas
where it is difficult to manage medical treatment, and it often causes injury in multiple systems
and organs. The kidney is one of the important target organs of the injury. Acute kidney injury (AKI)
is a main clinical presentation, but the mechanism between AOPP and AKl is not clear yet, and there
remains significant unmet need for specific and sensitive serological markers for AKI diagnosis.

[Objective] This study explores the clinical value of neutrophil to lymphocyte ratio (NLR) in the
diagnosis of AKI caused by AOPP, and provide a basis for clinical intervention, treatment, and
evaluation of prognosis.

[Methods] A total of 56 patients diagnosed with severe AOPP were enrolled in the study from
Guanyun People’s Hospital from January 2016 to December 2018. According to AKI diagnostic
criteria, the participants were divided into AOPP with AKI group and AOPP without AKI group.
Blood routine tests were performed after 24 hours of exposure to toxicants, and the value of
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NLR was calculated. Other serum variables such as acetyl cholinesterase (ChE), serum creatinine (Scr), neutrophil gelatinase-associated
lipocalin (NGAL), and cystatin C (Cys-C) were also detected. All the data were analyzed by t test, Spearman correlation analysis, and

receiver operating characteristic (ROC) curve.

[Results] The incidence rate of AKI in patients with severe AOPP was 69.6%. NLR was positively correlated with Scr, NGAL, and Cys-C
(r=0.358, 0.450, and 0.340, respectively, all Ps<0.05), and was higher in the patients with AOPP complicated with AKI (21.78+5.80) than in
those without AKI (17.19+3.88) (P<0.05). The cut-off value of NLR for identifying AKI caused by AOPP was 18.4, with a sensitivity of 84.6%
and a specificity of 64.7%. The area under curve (AUC) of NLR was 0.775 (95% C/: 0.640-0.912), and not different from the results of Cys-C,

NGAL, and Scr (P>0.05).

[Conclusion] NLR can be used to diagnose AKI in patients with severe AOPP because it has good specificity and sensitivity, and is easy to obtain.

Keywords: acute organophosphorus pesticide poisoning; acute kidney injury; neutrophil to lymphocyte ratio; neutrophil gelatinase-

associated lipocalin; diagnosis
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H3 4 & T E451E (receiver operating characteristic,
ROC) #hZ% T E42 (area under curve, AUC) iX%10.951,
BREMFRES57990.2%F192.9%, ME—HH
4 B 11 %% (white blood cell, WBC) AR LU F AKIHY
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BT (serum creatinine, Scr) F&=1& >25mmol/L (3mg/L) ,
Y Scr BB = >50% ; R [FRE <0.5mL/ (kg-h)
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2.2 AOPP # NLR 5 IIEFRIEFRAAE X 14 53t

HEEMED T LI, NLR 5 Scr. NGAL LAz Cys-C 7K
FIYEIEHEX (P<0.05) ; LEFh, BRI E S
(neutrophil percentage, NEL%) 5 WBC B 2 IE+H% (P<
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LYM%) 5 Scr FINGAL K Z fatEx (P<0.05) . WK 1,

&1 AOPP &#E NLR 58047 MR FHEARRIMERE 534 (n=56)
Table 1 Correlation between neutrophil to lymphocyte ratio and
hematological indices in AOPP patients

AR RRE S R 2sli 3 wveiifil ME4HR
b=t LA Bt Bo
Hematological index NLR NEL% LYM%
r P r P r P
H4AAEIT48
WBC -0.012 0.932 0.278 0.038 0.196 0.147
g‘gfng* 0.358 0.007 -0.022 0.875 -0.377 0.004
EE?EE@@ 0.030 0.827 -0.113 0.407 -0.121 0.375
2alicove2iiliial 2 ingis)

HXEREHER 0.450  <0.001 0.012 0933 -0.378 0.004
NGAL

BimE= -c

0.340 0.010 0.112  0.413 -0.205 0.130
Cys-C

2.3 AOPP & AKI 5k {#% AKI BE[EIRILLER
AOPP % AKI B EFIREFERITFENX . H
MR ZFHEFTEIE NEL%. NLR. Scr. NGAL 1 Cys-C 7k
¥ETF AOPP R L AKIA, M LYM®B IR TFARELA,
SWERITEENX (P<0.05) ; WBC. ChE B E1EH
AHRERTERITFRENX (P>0.05), K2,
2.4 NLR. Scr. NGAL. Cys-C % & E AOPP & Z ¥
% AKI B9 BN {E
ROC fh 2% %3 #7 NLR FE F 12 U & E AoPP B &

& AKIBY AUC (95% CI) 790.775 (0.640~0.912) , Tl Scrs
NGAL #0 Cys-C 7K £ FH F 12 B & E AOPP B & 4 & AKI
B AUC (95% C1) 43 %1 /9 0.727 (0.571~0.883) . 0.816
(0.699~0.933) #10.790 (0.626~0.954) , B {& ROC il £%
DUE 1 ; Delong #25& 43 4T NLR. Scr. NGAL. Cys-C 7K
T EEAorPr E2EFH K AKIZHTBIROCHI %, A
NLR 5 Scr. NGAL. Cys-C7KFHIROCHILLER T4 it
FRX (P>0.05), ROC A HHEXEE K Delong 123053
XS 3,

®R2 BEMEAKNHAEE AOPP BEFEHR
MRFHEFRELIR
Table 2 Comparison of age and hematological parameters
between severe AOPP patients with or without AKI

Ei=ton FEEAKI (n=17) K AKI (n=39)

t P
Characteristic Non-AKI group AKI group

Fif (%)

50.53+10.64 51.28+14.14  2.101 0.108
Age (Years)
SR o
BRI (10°L) 17.3346.06 16.64£6.10  -0.389 0.699
WBC
e 4
SPIERIARRE TILE (%) 73.2412.6 78.59+14.45 1358 0.024
NEL%
MBS DL (%)

+ + - y
s 4.440.9 3.7741.05 -2.111 0.039
o =3 my
mf*ﬂéﬁm%ﬁe‘mmttﬁ 17.1943.88 21.7845.80  2.965 0.005
HIALET (umol/L) 59.04+22.69 92.74+1836  2.387 0.021

Scr

RERRESES (U/L)

923.54+488.79  732.43+406.27 -1.521 0.134

CchE
FRMEhT R AR BR R AS AR XS TR
BHER (ue/L) 8.17+1.50 10.96+1.68  4.160 <0.001
NGAL
B -C (me/L) 4.5440.51 501:0.25  3.510 0.002
Cys-C
1.0
0.8
z
2 06
2
(]
K22
0.4
E’ﬂ — NLR
& — Scr
— NAGL
0.2 — Cys-C
— Reference line
0.0

0.0 0.2 0.4 0.6 0.8 1.0
1-$553 E (1-Specificity)

1 NLR. Scr. NGAL. Cys-C BFiZUFEE AOPP BEHE
AKI B ROC ph£k
Figure 1 ROC curve of NLR, Scr, NGAL, and Cys-C for diagnosis of
AKI in patients with AOPP
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&3 EEAOPP BEH & AKIIZHIEI ROC 5347 R b AR

Table 3 ROC curve analysis and comparison of diagnosis of AKI in AOPP patients

LHTIMEIEIR PRI ARAE S B AR LU (E mANEF PR AR AR EIE X S RIE R E R BRINE ¢
Diagnostic value index NLR NGAL Cys-C
A
18.4 10.1 4.7

Cut-off
AUC S E 95% CI " N " y
U el CBAE 0.775 (0.640~0.912) 0.727 (0.571~0.883) 0.816 (0.699~0.933) 0.790 (0.626~0.954)

RN H 959
ﬁy‘”%&“ 95% Cl 0.846 (0.695~0.941) 0.667 (0.498~0.809) 0.769 (0.607~0.889) 0.872 (0.726~0.957)
Sensitivity and 95% C/

|=3:=3 0
ﬁ”E&H 95% C1 0.647 (0.383~0.858) 0.765 (0.501~0.932) 0.824 (0.566~0.962) 0.706 (0.44~0.897)
Specificity and 95% C/

ST H 959
i &?"’*Hﬁ&’.‘ 9% Cl 0.846 (0.651~0.941) 0.867 (0.668~0.932) 0.909 (0.736~0.96) 0.872 (0.69~0.957)
Positive predictive value and 95% C/

EFT H 959
A t—tj)\, JE&.’T 95% Cl 0.647 (0.431~0.858) 0.500 (0.331~0.808) 0.609 (0.419~0.894) 0.706 (0.483~0.897)
Negative predictive value and 95% CI
BRMEEL B L B2 E 95% ci

2.397 (1.242~4.627 2.833 (1.169~6.867 4.359 (1.539~12.347 2.964 (1.405~6.251

Positive odds ratio and 95% C/ ( ) ( ) ( ) ( )
FRMEELEEE R E 95% i . . . 5
Negative odds ratio and 95% ¢/ 0.238 (0.105~0.537) 0.436 (0.26~0.73) 0.28 (0.152~0.518) 0.182 (0.076~0.435)
Delong-Z Ref 0.430 0.408 0.158
Delong-P Ref 0.667 0.683 0.875

[3£] Delong-P #1 Delong-Z 21 M Delong #363% NLR 5 EL 54T ROC 22 (BRI LLERET Z B P{E. ReffELINLRBIAUCTENEE,

[Note] The Delong-P and Delong-Z values are used for comparison between NLR and other indicator ROCs by the Delong test. Ref refers to the ARC value

of NLR.
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EARFEAMEEAPP BEENANKRERN
69.6%, = T K AME P IRIEM 33.5%. RERHA, 7
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FEmEl. R, XWIRTPSEEER, TS
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BEFfAR AOPPSIEMNEME, ZHAREH. 4O
HRE. EEL. Scr. IRERFRNIEIR, XLEIET T
ERE, ¥URHLIMSIRNE, ML FEEIRE M5
NGAL. Cys-CHITZ I ERF scr T, MIRIARNEIE
7 AOPP FRE AKI FYE B B TE1F 7°, ERIBHIE, X
LM B X g FERBREH QN ES, BLER
EfrHARE N, MAOPP AR BREXLERNEE. &
FHHXRE . Hf, FRRIFHR—NEE BN,
AZ RN LR EERIERXT AoPP BERITML &
B, B, EHRTEE, T AK RERIZEIRAEE,

ITLEFHRR LI, AOPPELBRIERNEER
AR EIMX R, AOPP BEHE L EBENA MR,
BEENETE2ERMRNEEY, BUNBRAHAN
MAGERIERZ M IESRNE, HAVERE AR
RIS, ERREMIZ AR MR, AIH WA
EMNRMENFRWANE-18. BEIFEAF. BN E-6
MAENER-8F, RIIXK, XEMBPEFAIHAF S NE
FREANSERER. EER. DNA EMEAATTS

EiR5, SHAFIITHEERERS 19, ZOMETE AKI & IR+
WEEEEABY, NRERAM XM RNHE KT
IRz —, AIEASBAMRNIVEEFE Y, §
7o, (EAZKRENNMENFRIEESE, PHER
R BRI TR IR B ERME, RES
HEMMBESNENA, JLEFRENEREREA
RIS N, A e LUEASI2IE M EIRE
ZIBEM, BRATHIRE 5 M NGAL. Cys-C 1M —A% K A
HEREERRERE, RNIEREK, RIEMD, FY
EEXRFTEH N, Hx, HIENGALTI S, NLR1EA
mEMERNITEE, RNEBRESZ. B, f
5% NLR 7£ AOPP R E FREVZ L XY AOPP & AKI Y2 Bt
BRENNEBNE,
AHFTETNEEEAPPEEEE, KNEHE
MIZRREY) 24 h BYRIAER LB EIEAR A, NLR 5 Scr.
NGAL 2 Cys-CY¥JZIFFE%, i%BENLR 5 R =TTHEIRT
WIEE—EU%. ARFREXD, NGAL K Cys-C 2B iR L
BT 287 Ak BISUR MRS R M RIFE9iEIR 7 & ), B
ZNLR BT BER 12 B AKI I E B IR FATE. BN,
MXMEDIHED . EREREANRAEEE, BRT
ChE NEZF LA ITFEER X I, NLR. Scre NGALF Cys-C
HNERHVERITFEEN, BAEANAYETEREE
2B, iR T IEEE AOPP BEH, ENIRABESHX
AKI B X, MG, 2EF5E3T NLR 7EEEE AOPP {4 AKI R
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BIIZ R #H1THST, ROC BILL D i R I E AUC @R
K% 0.775, HIZHiBURE 1 84.6%, R E N 64.7% ;
ZEFITFEH L DA, SEMIEFRI0 Scr. NGAL
M cys-CHELL, NLIR AR S5 X2 Tistnizil, &R
—HREANREN—IUE 2 B ZIRENRI K EIEAR, 7]
LISYEE & AOPP 25 AKI BV & EEH R HRIZ 1T,

EX E, NREAEE RIERMNIENR, TEFZHER
SIHE Ak BERIZH. FEHI9E XKERE, BuE
SNEBEBIFENRSERENENREHITH
M, RIMAKABINIR EES FIFAKLA ; ZTE[
YA A ZREA, NLR B RS M AKI BV TN A F, H
ROC 4% & 7R NLR FUMIAKR 1% AKI BY AUC 79 0.656, I
REN17.11. B, BEERBAFRAREGRATE
B 5 K E A, FRFFRENLR YA A M2’ H AKI RS
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TERREIERERE—F EA, NLREA—MRIELS
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ARV T R T NIREA—INE R, 5 IREHY
RMEFEIRTEERE AOPP B AKI X £FHBIZIINE, TH
BEATETXGHENRENEEER, BAERNE
FE AOPP B AR & & AKI Y R HRIZ 1545, BRI R
MEET—ENRERY : 8%, ZSHRNEABEANEE
AOPP BE, MAMNEEMFPEAorPP EE, BIFA
HERD, AJESHHENEKR, FHNTFERENFE
AOPP BEHMIN A ; Lo, AARABERLHAR, S
BDEMAEAE, #—PWIE, NIRRIEFERE
ERRIZ Iistn R AR,
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