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Abstract: Objective To analyze the role of preoperative peripheral blood inflammatory parameters and
postoperative lymph-node ratio (LNR) in the prognosis of gastric cancer patients treated with chemotherapy .
Methods The neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune
inflammatory response index (SII), lymphocyte-to-monocyte ratio (LMR), Onodera prognostic nutritional
index (OPNI), and LNR of 108 patients with gastric cancer were classified into high and low groups to analyze
their prognostic value on the overall survival (OS) of gastric cancer patients treated with chemotherapy.
The independent prognostic indicators were plotted in columns to predict the survival rate of gastric cancer
patients. Results NLR was statistically significant in the prognostic assessment of gastric cancer patients
treated with chemotherapy (P<0.001). Moreover, the high PLR group, high SII group, high LNR group, N3
stage, TNM (1Il[-IV) stage, nerve invasion, and carcinoembryonic antigen (CEA) were independent risk factors
for the prognosis of gastric cancer (all P<0.05). These findings indicated that in predicting the prognosis of
gastric cancer, the combination of LNR, PLR, and SII (AUC=0.875) was better than that of LNR, PLR, and
SII alone or in pairwise combination. Conclusion Elevated NLR, LNR, PLR, and SII are associated with
significantly reduced survival of patients. LNR, PLR, and SII could be used as independent risk factors for the
prognosis of gastric cancer patients treated with chemotherapy, and their combination can predict the survival
of gastric cancer patients.
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Figure 1 ROC curves of LNR-PLR-SII combination and overall survival of gastric cancer patients
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Table 1 Correlation of LNR, SII, and PLR with clinical features of gastric cancer patients (7(%))

SII PLR

Characteristics ERGH Tow P EiZH Tow P High Tow P

Gender 0.721 0.596 0.979
Male 26(39.4) 40(60.6) 54(81.8) 12(18.2) 14(21.2) 52(78.8)
Female 18(42.9) 24(57.1) 36(85.7) 6(14.3) 9(21.4) 33(78.6)

Age (years) 0.658 0.928 0.663
<52 14(37.8) 23(62.2) 31(83.8) 6(16.2) 7(18.9) 30(81.1)
=52 30(42.3) 41(57.7) 59(83.1) 12(16.9) 16(22.5) 55(77.5)

Location 0.226 0.594 0.073
Upper 34(41.0) 49(42.9) 69(83.1) 14(16.9) 18(21.7) 65(78.3)
Middle 7(42.9) 10(58.8) 15(88.2) 2(11.8) 3(17.6) 14(82.4)
Lower 1(16.7) 5(83.3) 5(83.3) 1(16.7) 0(0) 6(100)
Whole stomach 2(100) 0(0) 1(50.0) 1(50.0) 2(100) 0(0)

Serosa involved <0.001 0.484 0.037
Yes 38(59.4) 26(40.6) 52(81.3) 12(18.8) 18(28.1) 46(71.9)
No 6(13.6) 38(86.4) 38(86.4) 6(13.6) 5(11.4) 39(88.6)

Diversification 0.214 0.497 0.249
High-middle 9(31.0) 20(69.0) 23(79.3) 6(20.7) 4(13.8) 25(86.2)
Low-undivided  35(44.3) 44(55.7) 67(84.8) 12(15.2) 19(24.1) 60(75.9)

Blood involved 0.003 0.373 0.007
Yes 35(51.5) 33(48.5) 55(80.9) 13(19.1) 20(29.4) 48(70.6)
No 9(22.5) 31(77.5) 35(87.7) 5(12.5) 3(7.5) 37(92.5)

Nerve involved 0.009 0.312 0.025
Yes 36(49.3) 37(50.7) 59(80.8) 14(19.2) 20(27.4) 53(72.6)
No 8(22.9) 27(77.1) 31(88.6) 4(11.4) 3(8.6) 32(91.4)

T stage <0.001 0.329 0.071
T1-T2 5(12.2) 36(87.8) 36(87.8) 5(12.2) 5(12.2) 36(87.8)
T3-T4 39(58.2) 28(41.8) 54(80.6) 13(19.4) 18(26.9) 49(73.1)

N stage <0.001 0.137 0.003
NO-1 4(6.8) 55(93.2) 53(89.8) 6(10.2) 6(10.2) 53(89.8)
N2 9(52.9) 8(47.1) 13(76.5) 4(23.5) 4(23.5) 13(76.5)
N3 31(96.9) 1(3.1) 24(75.0) 8(25.0) 13(40.6) 19(59.4)

M stage 0.065 0.432 0.009
MO 41(39.0) 64(61.0) 88(83.8) 17(16.2) 20(19.0) 85(81.0)
Ml 3(100) 0(0) 2(66.7) 1(33.3) 3(100) 0(0)

TNM stage <0.001 0.039 0.002
[-1 2(3.7) 52(96.3) 49(90.7) 5(9.3) 5(9.3) 49(90.7)
m-v 42(77.8) 12(22.2) 41(75.9) 13(24.1) 18(33.3) 36(66.7)

LN metastasis <0.001 0.100 0.001
Yes 44(61.1) 28(38.9) 57(79.2) 15(20.8) 22(30.6) 50(69.4)
No 0(0) 36(100) 33(91.7) 3(8.3) 1(2.8) 35(97.2)

Tumor size(cm) <0.001 0.627 0.001
<3 3(10.3) 26(89.7) 25(86.2) 4(13.8) 0(0) 29(100)
=3 41(51.9) 38(48.1) 65(82.3) 14(17.7) 23(29.1) 56(70.9)

CEA 0414 0.138 0.001
Normal 36(39.1) 56(60.9) 79(85.9) 13(14.1) 14(15.2) 78(84.8)
High 8(50.0) 8(50.0) 11(68.8) 5(31.3) 9(56.3) 7(43.8)

CA125 0.369 1.000 0.007
Normal 41(39.8) 62(60.2) 86(83.5) 17(16.5) 19(18.4) 84(81.6)
High 3(60.0) 2(40.0) 4(80.0) 1(20.0) 4(80.0) 1(20.0)
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&2 NLR. LMR. OPNI5 BEI&KRFIERKTH (1(%))
Table 2 Correlation of NLR, LMR, and OPNI with clinical features of gastric cancer patients (7(%))

NLR

LMR

OPNI

Characteristics EEh Low P ETEE Tow P High Tow P

Gender 0.289 0.296 0.156
Male 32(66.7) 34(56.7) 27(67.5) 39(57.4) 17(73.9) 49(57.6)
Female 16(33.3) 26(43.3) 13(32.5) 29(42.6) 6(26.1) 36(42.4)

Age (years) 0.556 0.048 0.055
<52 15(31.3) 22(36.7) 9(22.5) 28(41.2) 4(17.4) 33(38.8)
=52 33(68.8) 38(63.3) 31(77.5) 40(58.8) 19(82.6) 52(61.2)

Location 0.267 0.073 0.724
Upper 35(72.9) 48(80.0) 32(80.0) 51(75.0) 18(78.3) 65(76.5)
Middle 7(14.6) 10(16.7) 3(7.5) 14(20.6) 3(13.0) 14(16.5)
Lower 4(8.3) 2(3.3) 3(7.5) 3(4.4) 1(4.3) 5(5.9)
Whole stomach 2(4.2) 0(0) 2(5.0) 0(0) 1(4.3) 1(1.2)

Serosa involved 0.161 0.032 0.037
Yes 32(66.7) 32(53.3) 29(72.5) 35(51.5) 18(78.3) 46(54.1)
No 17(33.3) 28(46.7) 11(27.5) 33(48.5) 5(21.7) 39(45.9)

Diversification 0.961 0.218 0.249
High-middle 13(27.1) 16(26.7) 8(20.0) 21(30.9) 4(17.4) 25(29.4)
Low-undivided 35(72.9) 44(73.3) 32(80.0) 47(69.1) 19(82.6) 60(70.6)

Blood involved 0.021 0.149 0.087
Yes 36(75.0) 32(53.3) 29(72.5) 39(57.4) 18(78.3) 50(58.8)
No 12(25.0) 28(46.7) 11(27.5) 29(42.6) 5(21.7) 35(41.2)

Nerve involved 0.022 0.092 0.083
Yes 38(79.2) 35(58.3) 31(77.5) 42(61.8) 19(82.6) 54(63.5)
No 10(20.8) 25(41.7) 9(22.5) 26(38.2) 4(17.4) 31(36.5)

T stage 0.199 0.033 0.071
T1-T2 15(31.3) 26(43.3) 10(25.0) 31(45.6) 5(21.7) 36(42.4)
T3-T4 33(68.8) 34(56.7) 30(75.0) 37(54.4) 18(78.3) 49(57.6)

N stage 0.049 0.126 0.029
NO-1 22(45.8) 37(61.7) 17(42.5) 42(61.8) 7(30.4) 52(61.2)
N2 6(12.5) 11(18.3) 7(17.5) 10(14.7) 5(21.7) 12(14.1)
N3 20(41.7) 12(20.0) 16(40.0) 16(23.5) 11(47.8) 21(24.7)

M stage 0.050 0.554 0.052
MO 45(93.8) 60(100) 38(95.0) 67(98.5) 21(91.3) 84(98.8)
M1 3(6.3) 0(0) 2(5.0) 1(1.5) 2(8.7) 1(1.2)

TNM stage 0.121 0.046 0.034
[-1 20(41.7) 34(56.7) 15(37.5) 39(57.4) 7(30.4) 47(55.3)
m-v 28(58.3) 26(43.3) 25(62.5) 29(42.6) 16(69.6) 38(44.7)

LN metastasis 0.411 0.024 0.184
Yes 34(70.8) 38(64.4) 32(80.0) 40(58.8) 18(78.3) 54(63.5)
No 14(29.2) 22(36.7) 8(20.0) 28(41.2) 5(21.7) 31(36.5)

Tumor size(cm) 0.409 0.093 0.092
<3 11(22.9) 18(30.0) 7(17.5) 22(32.4) 3(13.0) 26(30.6)
=3 37(77.1) 42(70.0) 33(82.5) 46(67.6) 20(87.0) 59(69.4)

CEA 0.034 0.004 0.788
Normal 37(77.1) 55(91.7) 29(72.5) 63(92.6) 20(87.0) 72(84.7)
High 11(22.9) 5(8.3) 11(27.5) 5(7.4) 3(13.0) 13(15.3)

CA125 0.101 0.276 0.030
Normal 44(91.7) 59(98.3) 37(92.5) 66(97.1) 20(870) 83(97.6)
High 4(8.3) 1(1.7) 3(7.5) 2(2.9) 3(13.0) 2(2.4)
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Table 3 Cox univariate and multivariate analyses of influencing factors for

overall survival of gastric cancer patients
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