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[ Abstract ] Objective To investigate the predictive value of peripheral blood neutrophil-to—lymphocyte ratio (NLR) for
the severity and prognosis of patients with diquat (DQ) mixed with paraquat (PQ) poisoning. Methods Clinical data of 187
patients with oral bipyridyl herbicide poisoning admitted to the First Affiliated Hospital of Wenzhou Medical University from
January 1, 2016 to April 30, 2024 were retrospectively collected. Patients were divided into a PQ poisoning group (n=94), a DQ
poisoning group (n=41), and a DQ mixed with PQ poisoning group (mixed group, n=52). Clinical characteristics and laboratory
indicators were compared among the three groups. For patients in the mixed group, they were further classified into a survival
group (n=14) and a death group (n=38) according to the 28- day follow— up outcome after discharge. Multivariate Cox
regression was used to analyze the independent risk factors affecting the prognosis of mixed poisoning patients. ROC curves
were plotted to evaluate the predictive efficacy of NLR, Acute Physiology and Chronic Health Evaluation 1 (APACHE 1I') score,
and their combination for prognosis. Results The mortality rate in the mixed group was significantly higher than that in the PQ
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group and the DQ group. The mixed group also had significantly higher values in ingested dose, poison concentration, white
blood cell count, NLR, and APACHE 1I score (all P<0.05). Among mixed poisoning patients, the death group showed
significantly older age, and higher ingested dose, PQ and DQ concentrations, NLR, and APACHE 1l score compared to the
survival group (all P<0.05). Multivariate Cox regression analysis identified both NLR and APACHE I score as independent risk
factors for 28— day mortality in mixed poisoning patients (both P<0.05). ROC curve analysis revealed that the AUCs of NLR,
APACHE 1I score and their combination in predicting death were 0.842, 0.947 and 0.992, respectively. The combined prediction
demonstrated superior sensitivity (0.974) and specificity (0.959) compared to either single indicator. Conclusion Patients with
DQ mixed with PQ poisoning present with more critical conditions and higher mortality. NLR and APACHE 1II score at
admission are independent risk factors for the prognosis of these patients. Their combination at admission shows higher
predictive value for prognosis and can serve as an effective tool for early and rapid clinical assessment of disease severity and

prognosis.
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F1 PQUL.DQ AR A UL E I RYTRL M S50 % F5 4 LU AR

I PR S S8 28 H AR PQ 113 (n=94) DQ 1 (n=41) AP (n=52) HIy/F {8 PE
AE (%) 50(34,65) 31(25,48) 30(21,48) 22.590 <0.001
Fln(%)] 57(60.64) 23(56.1) 25(48.08) 3.628 0.163
1[0 (%)) 42(44.68) 9(21.95) 38(73.08) 25.976 <0.001
kB it (mL) 60.16(5.00,100.00) 69.73(10.00,70.00) 134.14(50.00,200.00) 37.615 <0.001
g SRR (h) 9.67(5.00,12.00) 12.00(4.00,12.45) 7.87(4.00,10.63) 6.857 0.032
FEBEREL(d) 8.55(1.00,10.25) 7.07(2.00,10.00) 5.14(1.00,6.75) 12.056 0.002
PQ RS (pe/lL) 4317.37(0,26 799.25) - 1766.38(176.46,5 183.83) 64.694 <0.001
DQ R (pue/L) - 728.80(52.75,1 373.12) 16 319.06(1 802.82,25 423.47) 161.316 <0.001
WBC( x 10°/L) 13.83(8.61,17.17) 14.06(10.10,18.92) 23.25(16.24,28.73) 45.766 <0.001
NLR 10.83(3.61,14.16) 12.49(4.94,18.72) 22.19(9.47,29.30) 25.795 <0.001
PLT( x 10°/L) 252.38(198.00,288.00) 250.54(194.00,316.00) 262.98(192.00,335.00) 0.554 0.758
Hb(g/L) 140.44 + 19.45 144.02 +21.31 142.42 +25.08 0.612 0.736
Ser(pmol/L) 99.14(56.00,107.50) 121.27(52.00,131.50) 114.78(69.00,152.75) 15.567 <0.001
Bil (pumol/L) 19.36(11.00,22.00) 18.00(10.00,18.27) 14.89(10.00,18.75) 3.341 0.188
ALT(U/L) 47.00(24.00,69.88) 42.00(18.00,58.02) 153.27(19.00,154.25) 6.407 0.041
AST(U/L) 44.27(20.75,46.00) 47.50(14.00,62.02) 89.45(17.00,105.75) 3.566 0.168
Lac(mmol/L) 4.55(1.50,7.28) 2.94(1.35,3.40) 6.05(2.42,8.73) 14.704 <0.001
BE -4.05(-5.73,-0.40) -4.50(-6.75,-1.15) —-8.46(-12.13,-3.48) 28.544 <0.001
pH 7.39(7.36,7.42) 7.39(7.36,7.43) 7.36(7.31,7.41) 6.577 0.037
PT(s) 13.76(12.90,14.30) 13.76(12.70,13.80) 13.94(12.70,14.40) 2.750 0.253
APACHE IT 43 (43) 11.26(4.00,15.25) 7.37(3.00,9.50) 18.48(5.00,31.50) 18.870 <0.001

T PQ N B R s DQ BRI s WBC Ay AR5 NLR O Hh Vo 4 1t — bk CL A LU AEC; PLT by it/ MR Hb O L ZE 8 5 Ser
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K2 AAFUURMBET LR I PR GERE L S50 % 48 b LU A

Il PR ek B S50 28 4 A HATH (n=14) HET -4 (n=38) ZItH Py
I () 19(17,29) 37(27,58) -4.176 <0.001
kB it (mL) 50.00(27.50,100.00) 125.00(77.50,200.00) -3.408 0.001
rhaE E LR R (h) 5.50(3.75,9.00) 6.00(4.00,7.00) -0.406 0.685
fEBEREL(d) 10.50(7.75,15.75) 1.00(1.00,2.00) 6.369 <0.001
PQ RS (je/l) 97.65(67.43,291.26) 1050.59(605.26,2 196.87) -5.301 <0.001
DQ R (pug/L) 1 692.30(706.06,4 513.64) 17 293.91(7 455.00, 32 835.02) -4.405 0.001
WBC( x 10° /L) 14.75(10.71,19.29) 25.94(19.67,31.08) -4.778 <0.001
NLR 12.99(7.30,17.62) 19.88(10.63,30.99) -2.210 0.027
PLT( x 10° /L) 241.00(169.00,291.75) 264.50(204.25,347.25) -1.210 0.226
Hh(g/L) 128.67 + 26.67 147.80 + 22.50 -2.509 0.012
Ser(wmol/L) 64.00(57.50,70.50) 126.00(89.50,159.00) -5.346 <0.001
Bil (wmol/L) 11.00(9.00,15.50) 14.00(11.00,20.00) -2.154 0.031
ALT(U/L) 18.50(16.75,23.25) 106.50(32.25,239.75) -4.571 <0.001
AST(U/L) 14.00(9.00,20.75) 57.50(27.00,131.25) -5.087 <0.001
Lac(mmol/L) 1.80(1.23,3.08) 5.80(3.60,11.00) —4.540 <0.001
BE -4.50(-6.20,-3.45) -9.40(-13.70,-4.65) 3.457 0.001
PT(s) 13.50(13.05,14.40) 13.35(12.60,14.60) 0.568 0.570
APACHE I ¥4 (43) 3.50(2.75,5.25) 27.00(14.00,36.00) -5.773 <0.001

TE:PQ N E R s DQ BRI s WBC D AR5 NLR O o 4 - bk CL 40 i EG AR PLT DRy i/ MGG Hb O ILZE 8 1 5 Ser
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APACHE 11 24 &tk Az B~ S48 P A B R B0 1T .
R3 RAPERE TSI ER R %

LD BiE  Waldfi HRIH 95%CI Pt
NLR 0.017  5.227 1.017  1.002~1.033  0.022
APACHETI ¥4 0.09  26.116  1.071  1.043~1.100  <0.001
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R4  NLR ,APACHE I 94 K & BEA TR A
3 BB TG IIRLRE

Bt R R A5 Bk AuC 95%cCT PfE

NLR 0.789 0.857 0.646 16.475 0.842 0.731~0.953 <0.001

APACHEI 0.868 0929 0797 7.54% 0.947 0.892~0.995 <0.001
W4y

BT 0974 0959 0.933 0584 0.992 0.976~0.998 <0.001

TE - NLR A PEkr 20 Bl -9k B 40 B LU { ; APACHE 1T Ry &k
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FEE R PEMAR , A A RS AR S8
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