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[FE] BHE0 %0 ek 40 i/ B 408 e {E (neutrophil to lymphocyte ratio , NLR ) 5 11 Ji& 8 0K 41 i 9 (oral
squamous cell carcinoma, 0SCC) £ F i S FLilf PR BRARTE A AH & . 3% 4 PubMed . Web of Science .
Cochrane [ J2 Embase 55 £ 4 J% 1 5¢ F NLR 5 OSCC T 5 K i R BHUREAE AH S 19 TRk , 40 A 45 =) 148 dn A 56
SR 172 (overall survival , 0S) . JoJE 2E 77 R (disease free survival , DFS) | % %% 458 5 1 2B 72 1 (disease specific
survival , DSS) | IR /N | F70k EL 25 55 7 g 40 400 o B 2 A IR AMR AR | R AR 224720, R FH RevMan5.3 4144
AT, R A 235 3k, Mt 6 180 il i & . 43 AT iR NLR 5 OS[HR = 1.62,95%C1(1.38,1.91),
P <0.001] .DFS[HR =1.48,95%CI(1.24,1.77) ,P < 0.001 ] .DSS[ HR = 1.87,95%CI(1.60,2.20) , P < 0.001 ] & 11t
&L BEAk, BT i NLR 5 B /N OR = 2.68,95%CI(1.84,3.90) , P < 0.001 ] . #iitk L 45582 [ OR = 1.59,
95%CI(1.35,1.88),P < 0.001 ] 943 [ OR = 2.85,95%CI(2.35,3.47) , P < 0.001 ] .k U &5 f B AME AL [ OR =
1.72,95%CI(1.23,2.40) ,P=0.001 | . J #1242 HL [ OR = 1.70,95%CI(1.29,2.24) , P < 0.001 | 5 IEAH 56 , 4 A
H G2 S H R S5 AERTOR = 0.96,95%C1(0.71,1.29) ,P=0.77) 1 HEHI[OR =1.08,95%CI(0.88,1.33) ,
P=0.55)] SHEFRBE[OR = 1.15,95%CI(0.92,1.43) , P =022 ] LW B 40 L E, 45 NLR FH 5 0SCC 17
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[Abstract] Objective To clarify the prognostic value of the neutrophil to lymphocyte ratio (NLR) in oral squamous
cell carcinoma (OSCC) patients. Methods The literature on the correlation between NLR and the prognosis and clini-
copathological features of OSCC was searched in PubMed, Web of Science, Cochrane and Embase. The outcome indica-
tors, including overall survival (OS), disease-free survival (DFS), disease-specific survival (DSS), tumor size, cervical
lymph node metastasis, tumor stage, extracapsular lymph node invasion and peripheral nerve invasion, were analyzed by
RevMan5.3 software. Results In total, 6 180 patients were included in 23 studies. The analysis showed that NLR was
significantly negatively correlated with OS [HR = 1.62, 95% CI(1.38, 1.91), P < 0.001], DFS [HR = 1.48, 95% CI(1.24,
1.77), P < 0.001] and DSS [HR = 1.87, 95%CI(1.60, 2.20), P < 0.001]. In addition, higher NLR values were positively
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correlated with tumor size [OR = 2.68, 95% CI (1.84, 3.90), P < 0.001], cervical lymph node metastasis [OR = 1.59,
95%CI (1.35, 1.88), P < 0.001], tumor stage [OR = 2.85, 95%CI (2.35, 3.47), P < 0.001], extralymphatic invasion [OR =
1.72, 95%CI (1.23, 2.40), P = 0.001], and peripheral nerve invasion [OR = 1.70, 95%CI (1.29, 2.24), P < 0.001]. How-
ever, there was no significant correlation with age [OR = 0.96, 95%CI (0.71, 1.29), P =0.77], sex [OR = 1.08, 95% CI
(0.88, 1.33), P =0.55], or degree of differentiation [OR = 1.15, 95%CI (0.92, 1.43), P = 0.22]. Conclusion Elevated

NLR was significantly associated with the prognosis and clinicopathological features of OSCC and might be an indepen-

dent prognostic factor.

[ Key words] oral squamous cell carcinoma; neutrophil to lymphocyte ratio; ~ extranodal extension; overall surviv-

al; disease free survival; disease specific survival; peripheral nerve invasion; Meta analysis
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Table 1  The basic features of the included studies

Studies Country Study design Sample size Treatment Cut-off value for NLR Outcome indicator NOS
Bobdey 2017"" India Retrospective 471 @) 2.38 OS] 7
Chen 2017" China Retrospective 708 @ 2.03 ® 7
Chen 2016"" China Retrospective 306 ©) 2.7 ©) 8
De Almeida 2019 Canada Retrospective 551 (D) 2.9 @ 7
Du 2019 China Retrospective 142 @ 2.8 &) 7
Fang 2013" China Retrospective 226 ) 2.44 ORGEE®@WW 7
Hasegawa 2020 Japan Retrospective 433 (D) 2.22 OB@EDO®WOM 6
Jariod-Ferrer 2019" Spain Retrospective 215 @ 3 ® 7
Kao 20182 China Retrospective 613 (O] 2.28 DO@HEOD@A0D 6
Lee 2019 China Retrospective 396 [OI®) 2.37 ® 7
Lee 2020 Korea Retrospective 291 @ 2.23 o) 6
Nakashima 2016 Japan Retrospective 124 (O®) 2.4 OO 7
Park 2018 South Korea Retrospective 69 @) 2.29 SOOI 7
Perisanidis 2013%" Austria Retrospective 97 (O] 1.9 QOB 7
Sano 2018* Japan Retrospective 94 @ 2.36 08 8
Song 2021 China Retrospective 235 @ 1.8 06 7
Sun 2020"" China Retrospective 111 [©O®) 3.1 ©) 7
Tazeen 2020 India Retrospective 112 (O®) 3.1 DOHGON) 6
Tsai 2014% China Retrospective 213 O®) 5 3 7
Wang 2019 China Retrospective 390 @ 1.41 O 7
Wu 2017 China Retrospective 262 @ 2.95 DORBEDI0 7
Yu 2019 China Retrospective 421 (O] 2.85 DO@E®IOD 7
Zhang 20197 China Retrospective 103 @ 2.56 BG@WEO®@W 7

NLR: neutrophil to lymphocyte ratio; NOS: Newcastle-Ottawa scale. Treatment: (D: surgery, excision of the primary lesion; @): adjuvant treatment, radia-
tion and/or chemotherapy. Outcome indicator : D: overall survival; @): disease free survival; @): disease specific survival; @): tumor size; B): lymph node

metastasis; ©: TNM stage; @: ENE; ®: peripheral nerve invasion; ©): age; 10: gender; D: differentiation

Hazard Ratio Hazard Ratio

_Study or Subgroup ___log[Hazard Ratio] SE Weight V. Random, 95% CI IV, Random, 95% Cl

Bobdey S 2017 0.3307 0.1463 10.3% 1.39[1.04, 1.85] -

Chen F 2017 0.3293 0.1629 9.5% 1.39[1.01, 1.91] I

Chen S 2016 0.2311 0.2069  7.8% 1.26 [0.84, 1.89] A

de Almeida JR 2019 0.157 0.0361 14.7% 1.17 [1.09, 1.26] -

Fang HY 2013 0.7129 0.3457 4.2% 2.04 [1.04, 4.02] -

Hasegawa T 2020 0.8329 0.2461 6.5% 2.30[1.42,3.73] -

Jariod-Ferrer UM 2019 0.1906 0.5648 1.9% 1.21 [0.40, 3.66] I

Kao HK 2018 0.5647 0.1465 10.3% 1.76 [1.32, 2.34] -

Lee S 2020 0.5766 0.2891 5.3% 1.78 [1.01, 3.14] -

Sano Y 2018 1.0578 0.3904  3.5% 2.88[1.34,6.19] -

Song F 2021 0.4824 0.2999 5.1% 1.62[0.90, 2.92] T

Sun W 2020 0.7324 0.3586  4.0% 2.08[1.03, 4.20] -

Tazeen S 2020 0.1579 0.4891 2.4% 1.17 [0.45, 3.05] -

Wang Q 2019 0.5289 0.323 4.6% 1.70[0.90, 3.20] T

Wu CN 2017 0.8294 02792 5.6% 2.29[1.33, 3.96] -

YuW 2019 0.8109 0.3293  4.5% 2.25[1.18, 4.29] -

Total (95% ClI) 100.0% 1.62 [1.38, 1.91] ¢

Heterogeneity: Tau? = 0.05; Chi? = 35.13, df = 15 (P = 0.002); I* = 57%

Test for overall effect: Z = 5.82 (P < 0.00001) 0.01 0.1 10 400

Favours [experimental] Favours [control]

-

Fiugre 2 Relationship between neutrophil to lymphocyte ratio and overall survival of patients with oral

squamous cell carcinoma
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Heterogeneity: Chi? = 4.17, df =4 (P = 0.38); = 4%
Test for overall effect: Z = 4.33 (P < 0.0001)

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed. 95% CI V. Fixg_?_,_sj% Cl
Fang HY 2013 0.2577 0.1125 65.0% 1.29[1.04, 1.61] L
Lee S 2020 0.5988 0.2477 13.4% 1.82[1.12,2.96] -
Nakashima H 2016 0.6996 0.3424 7.0% 2.01[1.03, 3.94] —
Wang Q 2019 0.6658 0.3531 6.6% 1.95[0.97, 3.89] ‘_'_
Wu CN 2017 0.6492 0.3211 8.0% 1.91[1.02, 3.59] -
Total (95% Cl) 100.0% 1.48 [1.24,1.77] *

1

0.01 0.1 10 100
Favours [experimental] Favours [control]
Figure 3  Relationship between neutrophil to lymphocyte ratio and disease free survival of patients with oral squamous

cell carcinoma

B3 rh RN /i 0 B L 1 bR 2 s A8 T AR A R A R R

Hazard Ratio Hazard Ratio

r I log[Hazard Rati E_Weigh 1V, Fix % Cl IV, Fixed, 95% CI
Du W 2019 0.6709 0.3092 7.1% 1.96 [1.07, 3.59]
Hasegawa T 2020 1.0543 0.3013 7.4% 2.87[1.59, 5.18]
Lee CC 2017 0.5878 0.1739 22.3% 1.80[1.28, 2.53] -
Park YM 2018 0.4929 0.1336 37.8% 1.64 [1.26, 2.13] -
Perisanidis C 2013 2.3389 1.0674 0.6% 10.37[1.28,84.01]
Sano Y 2018 1.1314 0.4434  3.4% 3.10[1.30, 7.39] -
Song F 2021 0.4886 0.3087 7.1% 1.63[0.89, 2.99] —
Tsai YD 2014 0.8796 0.7923 1.1% 2.41[0.51, 11.39] ]
Wu CN 2017 0.7448 0.3764 4.8% 2.11[1.01, 4.40] —
Zhang B 2019 0.6281 0.2836  8.4% 1.87[1.07, 3.27] -
Total (95% Cl) 100.0%  1.87 [1.60, 2.20] 2

Heterogeneity: Chi? = 7.36, df = 9 (P = 0.60); I = 0%

Test for overall effect: Z = 7.65 (P < 0.00001) 0.01 0.1 ! 10 100

Favours [experimental] Favours [control]

Figure 4 Relationship between neutrophil to lymphocyte ratio and disease specific survival of patients with

oral squamous cell carcinoma

4 rPHORL A /M T A P I R 20 e R R R S AR A I A S AR

24 K EARR

7 IR - BEPEAR Meta 20 M7 09 & e i far o U =)
P& 5 7 BT A B 5 T RE AR 34 43 A 1959 NLR B X8
acvea N Fo NV NN N L 2 s AN LR B2 U
958 3 13 L % bk L 45 I A/ A2 A1 4 352 Wi 349 o e B
W EEAXT R, WLIE 6,

RIS

AR Meta 73 M 3e 3400 A 23 B SCik , BkEA &
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T3/T4 T1/T2 Odds Ratio Odds Ratio

r I Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Bobdey S 2017 194 288 78 183 17.0% 2.78 [1.89, 4.07] —_
Hasegawa T 2020 66 132 134 301 16.6% 1.25[0.83, 1.88] ™
Kao HK 2018 193 287 113 325 17.7% 3.85[2.75, 5.39] -
Nakashima H 2016 51 85 13 39 10.7% 3.00[1.36, 6.64] -
Park YM 2018 12 15 15 54 53% 10.40 [2.57, 42.10] -
Tazeen S 2020 18 50 15 62 10.4% 1.76 [0.78, 4.00] T
Yu W 2019 26 65 63 356 14.0% 3.10[1.76, 5.46] —
Zhang B 2019 13 20 35 83 82% 2.55[0.92, 7.04] T
Total (95% Cl) 942 1403 100.0% 2.68 [1.84, 3.90] L 4
Total events 573 466 ) )

Heterogeneity: Tau? = 0.18; Chi? = 22.85, df = 7 (P = 0.002); I> = 69% y
Test for overall effect: Z=5.16 (P < 0.00001)

Heterogeneity: Chi? = 5.87, df =9 (P = 0.75); I = 0%

001 01

Odds Ratio

1 10 100
Favours [T3/T4] Favours [T1/T2] e

Odds Ratio

M-H, Fix M-H. Fix
Bobdey S 2017 164 262 107 208 20.0% 1.58 [1.09, 2.29] al
Fang HY 2013 54 93 51 133 7.9% 2.23[1.30, 3.82] B
Hasegawa T 2020 72 137 128 296 17.2% 1.45[0.97, 2.18] ™
Kao HK 2018 117 211 189 402 26.0% 1.40 [1.00, 1.96] [
Nakashima H 2016 51 99 13 25 45% 0.98 [0.41, 2.36] - i
Park YM 2018 13 28 14 41 2.7% 1.67 [0.62, 4.47] N
Tazeen S 2020 28 78 5 26 22% 2.35[0.80, 6.92] T
Wu CN 2017 17 57 31 205 4.2% 2.39[1.20,4.73] -
Yu W 2019 38 150 51 271 12.2% 1.46 [0.91, 2.36] ™
Zhang B 2019 17 28 31 75 3.0% 2.19[0.90, 5.32] i~
Total (95% Cl) 1143 1682 100.0% 1.59 [1.35, 1.88] ¢
Total events 571 620 ) )

1

Test for overall effect: Z = 5.54 (P < 0.00001)

001 0.1

10 100
Favours [N+] Favours [NO] G

mnv n Odds Ratio Odds Ratio
udy or Subgro Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Bobdey S 2017 223 347 49 124 21.5% 2.75[1.81, 4.20] =
Fang HY 2013 79 135 26 91 10.7% 3.53[2.00, 6.23] =
Kao HK 2018 223 362 83 251 31.4% 3.25[2.32, 4.55] -
Park YM 2018 15 30 12 39 4.3% 2.25[0.84, 6.04] i
Perisanidis C 2013 14 17 13 21 1.7% 2.87[0.62, 13.22] il
Tazeen S 2020 22 68 11 44 7.5% 1.431[0.61, 3.36] 1=
Yu W 2019 51 180 38 241 19.4% 2.11[1.31, 3.39] -
Zhang B 2019 27 37 21 66 34%  5.79[2.37,14.11] -
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Figure 5 Relationship between neutrophil to lymphocyte ratio and clinicopathological features of patients with
oral squamous cell carcinoma
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