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[Abstract] Objective To investigate the associations of multiple immunoinflammatory markers in peripheral blood
before and after operation, such as the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), lympho-
cyte -to-monocyte ratio (LMR), systemic immune -inflammation index (SII) and systemic inflammatory response index
(SIRI), with postoperative recurrence and metastasis in oral squamous cell carcinoma (OSCC) patients, to provide a refer-

ence for predicting the prognosis of OSCC patients. Methods This study was approved by the hospital ethics commit-
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tee, and informed consent was obtained from the patients. A total of 160 patients with primary OSCC who underwent rad-
ical surgery were grouped according to preoperative lymph node metastasis, degree of differentiation, clinical T stage,
and postoperative recurrence and metastasis. The last preoperative and 1-month postoperative routine blood test results
of all the patients were collected to analyze the relationship between peripheral blood inflammatory indicators, including
the NLR, PLR, LMR, SII, and SIRI, before and after surgery.The above clinicopathological indicators and postoperative
recurrence and metastasis were evaluated in OSCC patients. Results Among the 160 patients, there was a significant
difference in the preoperative SII between the preoperative lymph node metastasis group and the no metastasis group
(P <0.05); the preoperative NLR, LMR, SIT and SIRI were significantly different among the different differentiation degree
groups (P < 0.05); and the preoperative SIRI in the different clinical T stage groups were significantly different (P <
0.05). The preoperative NLR, SII and SIRI were significantly different between the postoperative recurrence and metas-
tasis group and the no recurrence and metastasis group (P < 0.05). Postoperative peripheral blood inflammatory markers
were not associated with postoperative metastasis and recurrence. Univariate Cox analysis revealed that among the pre-
operative peripheral blood inflammatory indicators, the preoperative NLR, PLR, SII and SIRI were the factors influenc-
ing recurrence and metastasis in OSCC patients. Multivariate Cox analysis revealed that the preoperative NLR was the
only independent risk factor for recurrence and metastasis in OSCC patients among the preoperative peripheral blood in-
flammatory indicators. Conclusion Among the peripheral blood inflammatory indicators, the preoperative NLR is an
independent risk factor for postoperative recurrence and metastasis in OSCC patients and has certain predictive value.
[Key words] oral squamous cell carcinoma; neutrophil-to-lymphocyte ratio;  platelet-to-lymphocyte ratio;  sys-
temic immune - inflammation index; systemic inflammation response index; clinical T stage; preoperative lymph
node metastasis; prognosis; recurrence and metastasis
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Table 1 ~ Correlation analysis between preoperative peripheral blood inflammatory indices and clinicopathological

indices in OSCC patients

Indicator Preoperative NLR Preoperative PLR Preoperative LMR Preoperative SII Preoperative SIRI
Sex

Male (n = 90) 2.54 +0.28 141.79 + 10.63 3.66 + 0.30 603.88 + 74.59 1.35+0.18
Female (n = 70) 2.52 +0.49 138.46 + 13.64 4.49 + 0.45 581.15 + 93.69 1.05 + 0.15
A 2.057 0.229 9.168 0.025 9.168
P 0.151 0.633 0.002 0.873 0.002
Preoperative lymph node metastasis

NO (n = 107) 2.39 +0.32 138.04 + 10.93 4.13 £0.34 555.49 + 65.27 1.12 +0.13
N1+ (n = 53) 2.83 £ 0.46 14497 + 12.71 3.79 £ 0.41 671.53 + 115.62 1.40 = 0.26
A 0.451 0.113 1.806 4.063 2.821

P 0.502 0.737 0.179 0.044 0.093
Degree of differentiation

High (n = 72) 2.08 +0.24 131.81 + 11.01 4.17 £ 0.46 484.63 + 57.61 1.08 £ 0.17
Medium (n = 68) 2.51 £0.45 14091 + 12.69 4.01 +0.36 597.43 + 92.36 1.19 £ 0.18
Low (n = 20) 421 £0.83 169.08 + 30.97 3.52+0.44 975.50 + 206.06 1.76 £ 0.33
A 11.424 2.300 1.022 12.229 11.859
P 0.003 0.317 0.600 0.002 0.003
Clinical T stage

T1 (n = 37) 2.58 +0.78 138.48 + 17.72 4.02 £ 045 571.06 + 135.61 1.12 +0.23
T2 (n =73) 2.31+0.31 134.68 + 11.19 4.11 £ 0.36 539.48 + 70.41 1.13 £ 0.15
T3 (n = 25) 2.87 + 0.68 147.36 + 27.21 3.98 + 0.96 674.43 + 164.38 1.38 +0.29
T4 (n = 25) 278 +0.55 152.55 + 20.57 3.80 + 0.69 706.27 + 170.51 1.48 +0.42
Z 2.698 1.314 2.073 3.338 8.813

P 0.441 0.726 0.557 0.342 0.032

OSCC: oral squamous cell carcinoma. NLR: neutrophil-to-lymphocyte ratio. LMR: lymphocyte-to-monocyte ratio. PLR: platelet-to-lymphocyte ratio. SII:

systemic immune—inflammation index. SIRI: systemic inflammation response index. NO: No lymph node metastasis. N1+: with lymph node metastasis

T2 OSCCHAHEARRIAE N ML AAEFE 55 ARG B K e 8 AR KAk 7 B
Table 2 Correlation analysis between preoperative and postoperative peripheral blood inflammatory indices and postoperative recur-

rence and metastasis in OSCC patients

Indicator Norecurrence and no metastasis group Recurrence and metastasis group e P
n 109 51
Sex 0.011" 0.915
Male 61 (56.0) 29 (56.9)
Female 48 (44.0) 22 (43.1)
Agelyears 59.642 + 11.775 60.373 + 10.656 -0.377% 0.707
Preoperative NLR 1.695 (1.352, 2.232) 3.527 (2.333, 4.987) -7.1574 <0.001
Preoperative PLR 124.896 (95.014, 156.911) 156.034 (122.414, 189.266) -3.620% <0.001
Preoperative LMR 3.865 (2.871, 4.822) 3.511(2.949, 4.676) -1.033 0.302
Preoperative SII 386.814 (294.531, 541.393) 775.491 (569.806, 1129.286) -6.659% <0.001
Preoperative SIRI 0.822 (0.622, 1.273) 1.529 (1.015, 2.201) -5.062% <0.001
Postoperative NLR 1.601 (1.139, 2.487) 1.939 (1.139, 2.712) -0.879% 0.380
Postoperative PLR 143.511 (109.667, 190.675) 154.144 (121.019, 201.031) -1.038% 0.299
Postoperative LMR 3.573(2.787, 4.820) 3.290 (2.534, 5.447) -0.026 0.980
Postoperative SII 404.107 (280.535, 605.388) 475.546 (293.026, 733.661) -0.709% 0.479
Postoperative SIRI 0.771 (0.538, 1.179) 0.883 (0.529, 1.363) -0.346% 0.729

OSCC: oral squamous cell carcinoma. NLR: neutrophil-to-lymphocyte ratio. LMR: lymphocye-to-monocyte ratio. PLR: platelet-to-lymphocyte ratio. SII:

systemic immune-inflammation index. SIRI: systemic inflammation response index. *: chi-square test. #: t-test. A: U-test
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Table 3 Univariate Cox analysis of recurrence and metastasis in OSCC patients

F3 OSCCHREEREHMHINE Cox 01T

95%CI

Variable B SE Wald P HR

Lower limit ~ Upper limit
Sex -0.037 0.283 0.017 0.897 0.964 0.553 1.679
Age 0.020 0.013 2.556 0.110 1.020 0.995 1.046
Preoperative NLR 0.289 0.040 51.947 < 0.001 1.335 1.234 1.444
Preoperative PLR 0.006 0.002 8.232 0.004 1.006 1.002 1.011
Preoperative LMR -0.098 0.094 1.097 0.295 0.907 0.754 1.089
Preoperative SII 0.002 0.000 40.495 <0.001 1.002 1.001 1.002
Preoperative SIRI 0.518 0.121 18.253 <0.001 1.679 1.324 2.129
Preoperative lymph node metastasis 0.888 0.283 9.866 0.002 2.429 1.396 4.227
Degree of differentiation 20.811 <0.001
High Reference
Medium 0.929 0.354 6.882 0.009 2.533 1.265 5.071
Low 1.771 0.388 20.778 <0.001 5.874 2.743 12.576
Clinical T stage 16.690 0.001
Tl Reference
T2 0.246 0.449 0.299 0.584 1.279 0.530 3.084
T3 1.249 0.478 6.827 0.009 3.485 1.366 8.892
T4 1.366 0.459 8.859 0.003 3.920 1.594 9.636

OSCC: oral squamous cell carcinoma. NLR: neutrophil-to-lymphocyte ratio. LMR: lymphocye-to-monocyte ratio. PLR: platelet-to-lymphocyte ratio. SII:

systemic immune-inflammation index. SIRI: systemic inflammation response index

0.05) , i HeA 15 b 2 AN 2

MHEZ(P>0.05)(F3),

i i85 52 K e B 1

T kK L R Cox T A LT

Table 4  Multifactorial Cox analysis of recurrence and metastasis in OSCC patients

YA
- &

SCE T AN G 5 R S A R AR 2 e B A A 2k
— AT Z IR Cox 101K RL I3 47 , 45 AR i NLR |

A i PLR AR SIT. AR SIRT AR Rk 45545 70

AT BE AN PR T 0 393k 7 A WLE AR AR A 8 4

F4 OSCCHREERELEHMZNE Cox 41

AT HZE Cox T4 6
ZHZE Cox IIHZ5 R (£ 4) s, R NLR . R
AIMk L E5 R FIGIR T W 3 M En SR E E &

Variable B SE Wald P HR Pt

Lower limit ~ Upper limit
Preoperative NLR 0.319 0.119 7.179 0.007 1.376 1.089 1.738
Preoperative PLR -0.004 0.004 1.161 0.281 0.996 0.988 1.004
Preoperative SII 0.001 0.001 1.115 0.291 1.001 0.999 1.003
Preoperative SIRI -0.397 0.321 1.536 0.215 0.672 0.358 1.260
Preoperative lymph node metastasis 0.790 0.319 6.128 0.013 2.202 1.179 4.115
Degree of differentiation 3.119 0.210
High Reference
Medium 0.589 0.374 2.478 0.115 1.802 0.866 3.752
Low 0.740 0.462 2.565 0.109 2.096 0.847 5.182
Clinical T stage 9.978 0.019
T1 Reference
T2 0.911 0.559 2.655 0.103 2.487 0.831 7.437
T3 1.729 0.576 9.017 0.003 5.636 1.823 17.425
T4 1.291 0.580 4.955 0.026 3.636 1.167 11.334

OSCC: oral squamous cell carcinoma. NLR: neutrophil-to-lymphocyte ratio. LMR: lymphocye-to-monocyte ratio. PLR: platelet-to-lymphocyte ratio. SII:

systemic immune-inflammation index. SIRI: systemic inflammation response index
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Figure 1  Survival curves of independent risk factors affecting OSCC recurrence and metastasis
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