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HE: BRWARET/ARE R0 - bk 40 fa ik b AE (PP-NLR)ZE JE /N4 ffa fiti e (NSCLC) TS P Ad 2 O
. 7k BEHEEFE2016F1H 22018F 12 ARE T H S RN FEMBEERHBEZRIGHEF AR SL126
BINSCLCEEIRR B, BT ROCH LT AR BT AARENLRIBRERNE, ARRENL, RZNAO,
PP-NLRE XCAARBINLRAIA GENLRIREZ M, @it Kaplan-MeieriE# 4T 423 M7 244 [F PP-NLR4}
MR AEFFHLR, Log-ranki@BHHTHRZE RIS . KR 5 PP-NLRYEZ 51 R BT 22 18]
R, Cox RS HLBIBRIHITEZRELHT. £H: BEIROCHLHER KL ZFHEEHEARITAARFNLR
KB R TE 4 B8 1.64 (BUREE0.810, $RE0.746)F12.05 (BURE0.540, FrRE0.714). Wid4EE
SPTER, AHEPP-NLRAH K BEEFREELTHHER(P < 0.05). XFHAFPP-NLRZH KRR HE
FRLESR, PP-NLRPESKFSWIE. THABIAERCHP <0.05). BERSTER, SHILE. THH. R
FR. PP-NLR/KFENSCLCEETEA XFYP < 0.05), £HEECOXSIHTEARPP-NLR. JRER AR BT
BRI ERRER. 4i8: PP-NLRIFSEFARTIBRKINSCLCEZ KMSLTG IR, A BT5 Bk REIF
XEABITRRSE, HEEAEE, REEFRIGKRIEES.

XA
e dupafieE, PUS, MR - AR

Predictive Value of Preoperative plus
Postoperative Neutrophil-Lymphocyte Ratio
for Prognosis of Non-Small Cell Lung Cancer

Sai Wang?’, Lingjie Wang}, Xiaogian Yan?, Yongjie Wang3#

TR—{EH .
“EIAfEF Email: wangyongjie317@163.com

IR =33 fe, 2023, 13(3): 4147-4158. DOI: 10.12677/acm.2023.133596


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133596
https://doi.org/10.12677/acm.2023.133596
https://www.hanspub.org/

T %

'Medical College, Qingdao University, Qingdao Shandong
’Department of Critical Medicine, The Affiliated Hospital of Qingdao University, Qingdao Shandong
3Department of Thoracic Surgery, The Affiliated Hospital of Qingdao University, Qingdao Shandong

Received: Feb. 17", 2023; accepted: Mar. 13", 2023; published: Mar. 22", 2023

Abstract

Objective: To explore the value of preoperative/postoperative neutrophil to lymphocyte ratio
(PP-NLR) in the prognostic evaluation of non-small cell lung cancer (NSCLC). Methods: The clinical
data of 126 patients with NSCLC who were treated in the Affiliated Hospital of Qingdao University
from January 2016 to December 2018 and underwent radical surgery were retrospectively se-
lected. The optimal cut-off value of preoperative and postoperative NLR was calculated by the ROC
curve, and the increased assigned value was 1, otherwise it was 0. PP-NLR was defined as the sum
of preoperative NLR and postoperative NLR assigned values, and survival analysis was performed
by Kaplan-Meier method and survival curves of different PP-NLR groups were drawn, Log-rank
test was used to compare the differences between groups. Chi-square test was used to analyze the
correlation between PP-NLR score and clinicopathological characteristics, and Cox risk propor-
tional model was used for multifactor analysis. Results: The best cutoff values of NLR before and
after operation were 1.64 (sensitivity 0.810, specificity 0.746) and 2.05 (sensitivity 0.540, speci-
ficity 0.714), respectively. The survival analysis showed that the survival rate of patients in dif-
ferent PP-NLR groups was statistically different (P < 0.05). Comparing the clinical pathological
data of different PP-NLR groups, the PP-NLR score level was related to smoking and T stage (all P <
0.05). Single factor analysis showed that fasting blood glucose, T stage, uric acid and PP-NLR levels
were related to the prognosis of NSCLC patients (all P < 0.05). Multifactor COX analysis showed
that PP-NLR and uric acid were independent risk factors affecting the prognosis of patients. Con-
clusion: PP-NLR score is an independent prognostic indicator of NSCLC patients who have under-
gone surgery, which is helpful for clinicians to stratify the risk of patients, screen high-risk pa-
tients, and provide more effective clinical decision-making guidance.
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1. 5]

I A2t SRV P 55 1 A LR R, o5 PR R AR T A, AR M AR = L SR e
I, AT S AN G i B 1] . A BRI AR S 180 5 ABET- (W e hE S AT NE () 18.4%), FiE S
BIANFET: NEOZRE 2 E T (2] Bl O RN 3 g R 8 AR ZE T2 88 — JE DR o 3 o = /) 4 Jif il
(Non-Small Cell Lung Cancer, NSCLC) (& fifiJ S #5017 85% LA o NSCLC F-HASEMR A &, HE4 kKB 2
0T IR SR B, VF 2 B IRABE S I SAAR 5 ORI AL BRI 4% 48, f R IR I T ARIGIT R B,
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5 fEREEAFRIUN 15%, TURHZE(3]. FHIHhE A AR FURSRRS, A8 TR B A REAT R 471X
Broyfz, VRN RS IRRKIG YT SR . HAT, AVIFRE A, . A% el IR ARERI T %
VP NSCLS & TG 1B ML . ABTFILGIN 126 FIATHRIGYET RIGITHI NSCLC &3, H e T
[R5 T B 8 PP-NLR PP #E T30l NSCLC Fil)i5 _EAFAE R EL, 75 Bl RIS x24T MU 70 J2 4
BEE A R I R LSRR 3

2. #RERE
2.1, lspR&ER

Bk FE 2016 4F 1 H % 2018 4F 12 Atz T 5 KM B R B #1128 NSCLC (1) &35 126 i,
BT 1 BB AT HRIA YET R TR, USRI IR SO AR RS . YRR, REERA . A UREE . R B 4%
T B BTG YE TR, RJGHRBSIE S AR/ N filiee o H s S 2 s ) 4505 a5 AR 7. @it
PLF g0 NFRUE S HEBR bR v SHZ E 5T 1) BB 3 AT T % . IR UE: O RIEMTFAETT, A5 FEs:
RAEN it B, QB F BN EEREAGR, mRBOIERABE SR, ©RGEEMIAR 1
JARAR)G 1 B AL RG4S R, ORI RAVIRIGTT . HebpbriE: OARBIAZHG A K IliT
Wb B RS B A I HAB B AL B I . QB LT EBOT B @R 1 HER)E 1 AN H &K
Pelk ek 3 & e R OARE 1 ANHWBEFERBIZET; ©OARAT 3 AN H A A RS20 S48 A 45
R B o
2.2. PP-NLR Bt{E & 494R

it 2 ROC #iZk, i+ B KA SRR E RATAIAR G NLR IS8 . RAT NLR & CAARRT
7 KA A R0 A A S R E A B TR b RS NLR 2 SCAAR G 1 AN B 24 FR R A o S ik
EYif iz . FHEIAE A 1, 229 0, PP-NLR 5 AR NLR FIA G NLR B2 fil. fRiE
B4 N PP-NLR =0 4H. PP-NLR =145 PP-NLR =2 4.
2.3. BEVI R M EIigHR

LR FARIGIT NMEGE Sk AT RE VT, XTI R RGBT 1i2EE. B RAG. Bifsr
FIREUAH Vs B0k, DL SR AR 72 1 (Overall Survival, OS)E AN & Fe 4, OS e X NFARIFHIH
WIE B B E T8 e — BV I H .
24. G TTE

A5 EH SPSS 26.0 it #4700 M. 4] ROC 4k it 5 K4 & 3850 € T A B 5 NLR #Y
BAEEMME. @i Kaplan-Meier % A8 A PP-NLR S 4 3E 7 AE A7 o0 i H 2l AE A7 i 2k, Log-rank #6536 3F
I RN SRR A £ bruEE P £ DI BER R, o R B R BUE A
SRR, RRTTZEAHT. RIS Kruskal-Wallis BRI 6 2 47 40 1A) F A s e BB R 2640 M R 5
Ja BRI, KA Cox Ll AIBH T2 R E 94T, P<0.05 NZERH ST ERE Lo
3. &R
3.1 ERSEEME

iHIE 2 ROC #iZk, 45 B nAHT NLR I AEEITE Y 1.64 (BUEZ Y 0.810, %557 %4 0.746) (14
1(a)); ARJ5 NLR F5AE#RIT{E  2.05 (BURZ A 0.540, KRy 0.714) (14 1(b))-
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Figure 1. ROC curve at different stages. (a): preoperative NLR, (b): postoperative NLR
1. INEIRTHARD ROC %k, (a): ARBITNLR; (b): ARME NLR

3.2.PP-NLR 5884 FENXR

FIASTE] PP-NLR 323 [ S il A A i 2k, 4550 5 R PP-NLR = 2 [ 538 B A8 24K PP-NLR
PEAr R 180 RS, PP-NLR = 1 [ B AR T PP-NLR = 0 /&3, 2B FF &R,
= Z AR AE % 2 57 (P < 0.05) (4] 2).
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Figure 2. Survival curve of different PP-NLR
2. I[E PP-NLR BY4 7%k

3.3. AR PP-NLR 44 RYIIGPR4FEZ [BIAHE X 1%

W a R RoR: AR PP-NLR 704 =28 E 5WHP < 0.05). T 70H(P < 0.05) B A Gt &
X, TS PERI(P = 0.157) 4F#% (P = 0.548). & KB (P = 0.331). /&ML E (P = 0.654) & B (P = 0.683).
RS AY(P = 0.211) R EEEAI(P = 0.855). ML FELEE(P = 0.537). N 73 JH(P = 0.168). CEA (P = 0.256)-
ML E P = 0.743). EMAEP = 0.382). K& FENRE E(P = 0.249). =% AR H (P = 0.496). = fIH [i]
fig(P = 0.423). Hih =H8(P=0.789). JRER(P =0.484)Z MR W EBEZER. (1)

Table 1. Comparison of clinical data of different PP-NLR
F 1. 7R PP-NLR S 4ERYIE R R XL

5iA PP-NLR =0 PP-NLR =1 PP-NLR =2 b
. (n=41) (n=48) (h=37)
PEF [N (%)]
5 19 15.10 22 1750 24 19.00
0.157
4 22 1750 26 20.60 13 10.30
RN (%)]
>60 27 2140 30 23.80 20 15.90
0.548
<60 14  11.10 18 14.30 17 1350
WA N (%)]
H 5 4.00 9 7.10 14 11.10
0.019
I 36 28.60 39 31.00 23 18.30
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Continued
AN (%)]
A 4 320 9 710 8 630
0.331
T 37 29.40 39  31.00 29 23.00
R I [ (%)]
H 8 6.30 13 10.30 10 7.90
0.654
T 33 26.20 35 27.80 27 2140
£ B n (%)]
Vi 20 15.90 19 15.10 16 12.70
0.683
H 21 16.70 29 23.00 21 16.70
R (%)]
T [ 37 29.40 38 30.20 28 2220
0.211
g 4 320 10 7.90 9 7.0
TN (%)]
i Jee 3 240 4 320 4 320
0.855
i 38 30.20 44 34.90 33 2620
TR (%)]
- 38 30.20 41 3250 32 2540
0.537
fi% 3 240 7 560 5 400
T
T1 37 294 33 262 20 159
T2 2 16 1 8.7 10 7.9
0.018
T3 1 08 4 32 6 48
T4 1 08 0 08 1 08
N 433
NO 29 23 26 206 28 222
N1 11 87 17 135 8 63 0.168
N2 1 08 5 4 1 08
CEA (ug/L) 2.56+1.71 2.24 +3.45 3.2+£3.26 0.256
MHEE (/L) 137.51+12.37 138.15 + 15.46 135.68 + 16.78 0.743
22 JIE HUBE (mmol/L) 4.96 + 0.66 5.27 + 1.56 5.35 + 1.55 0.382
%2 % M5 & 4 (mmol/L) 3.39£0.76 3.10 £0.80 3.23+0.90 0.249
e 5 PG 22 E (mmol/L) 1.38+£0.21 1.44 +£0.28 1.37+£0.34 0.496
2 JE & 1 (mmol/L) 5.34 +0.84 6.0 £ 4.62 5.24+1.16 0.423
Hith =5 (mmol/L) 1.29+0.76 1.44 +0.69 1.39 £ 1.07 0.789
JRIE (umol/L) 265.31 + 63.98 274.65 + 61.54 282.21 + 60.09 0.484
DOI: 10.12677/acm.2023.133596 4152 115 AR 22 ek


https://doi.org/10.12677/acm.2023.133596

3.4. MXERMBETEFWELERSF

IS LR AT S IR R R FE TR G R, 48R EoR: SIEIMAEEP = 0.04). T 40 JH(P < 0.001).
JRIZ(P < 0.001). PP-NLR (P < 0.001)ix PY/~H R AA W&, 5 NSCLC FlfEH 5. Tt (P = 0.096).
RSP = 0.621). A LMH(P = 0.149). H LUIE(P = 0.689). wilfil/E(P = 0.421). KIKALE (P = 0.962). i
JJSR(P = 0.806). JEFEISAI(P = 0.063). 4rLFEIE(0.105). N 43P =0.061). CEA (P =0.991). If£I %K
H(P =0.215), KZZNEEEP =0.975). =% EHEEAP =0.142). SHEEEP = 0.641). Hil =P =

0.125) 5 BEAEMFERNEEZERR. (£ 2)

Table 2. Single factor analysis of clinicopathological data and overall survival in 126 patients with NSCLC

3 2.126 I NSCLC BEZInKRBRIEBEAR S 2FEENERESH

I R 2505 95 BEARFAIE 11 %5(n) 0S (H) 5 £ELE A7 5(%) P
P51
5 65 54.88 (49.83~59.93) 46%
0.096
4 61 60.79 (56.32~65.27) 62%
G
>60 77 56.58 (52.20~60.97) 52%
0.621
<60 49 59.52 (54.08~64.96) 57%
WA
¥ 98 58.85 (55.08~62.62) 57%
0.149
H 28 53.26 (45.67~60.85) 42%
R
T 105 57.55 (53.68~61.42) 54%
0.689
H 21 59.28 (52.12~66.44) 52%
& L&
T 95 58.91 (54.96~62.87) 55%
0.421
H 31 53.48 (46.97~59.98) 48%
hE
Vi 55 58.04 (52.83~63.25) 53%
0.962
Hi 71 57.54 (52.99~62.09) 54%
Ji g 25 1
A 103 58.34 (56.44~62.03) 48%
0.806
o 23 55.87 (46.63~65.10) 56%
Jpg EE SR
55 11 44.45 (30.94~57.96) 36%
0.063
JlseE 115 59.24 (55.76~62.71) 55%
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3R E

Continued
TR
F- 5 111 59.34 (55.89~62.89) 55%
0.105
1% 15 45.13 (34.52~55.72) 40%
T 50
T1 73 64.39 (60.35~68.45) 60%
T2 33 52.66 (46.32~58.99) 39%
<0.001
T3 18 43.33 (35.66~51.01) 17%
T4 2 30.50 (6.00~55.00) 0%
N 73 41
NO 83 59.40 (55.21~63.59) 52%
N1 36 55.95 (49.62~62.28) 50% 0.061
N2 7 44.71 (34.30~55.12) 44%
CEA (ug/L)
<5 103 58.21 (54.44~61.98) 50%
0.991
>5 23 56.17 (47.87~64.48) 43%
1412 A (g/L)
<120 15 61.41 (52.69~70.11) 60%
0.215
>120 111 57.29 (53.58~60.70) 47%
23 JIE UKE (mmol/L)
<3.9 4 66.75 (52.75~80.76) 75%
3.9~6.1 103 59.32 (55.54~63.10) 52% 0.04
>6.1 19 47.22 (39.44~55.00) 26%
K25 5 iR 25 A (mmol/L)
<25 23 55.56 (47.23~63.90) 48%
0.975
>25 103 58.02 (54.55~61.43) 50%
15 % 15 I8 25 A (mmol/L)
<I.1 15 50.85 (41.07~60.64) 33%
0.142
>1.1 111 58.91 (55.24~62.56) 51%
S HEE B (mmol/L)
<4.6 27 57.54 (49.87~65.21) 52%
0.641
>4.6 99 57.86 (54.02~61.69) 48%
H i =E&(mmol/L)
.2 114 65.17 (55.23~75.10) 47%
0.125
>2.2 12 57.20 (53.56~60.86) 66%
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Continued
PP-NLR

0 41 69.71 (65.53~73.90) 73%
1 48 57.37 (52.43~62.31) 44% <0.001

2 37 44.62 (38.48~50.77) 30%

SR (umol/L)

<270 76 63.16 (59.04~67.30) 63%
<0.001

>270 50 49.62 (44.43~54.80) 28%

35. BEMXFEMPZER Cox A5

Cox Z KT 45 4 2R : PP-NLR VP45 JRERIX P I FE 5 NSCLC A7 1l f5 K 3= (P {E34)<0.05),
BAGE X, AT LA J9/& NSCLC TG T f6 146 R 25 (65 3)-

Table 3. Multivariate analysis of prognosis of patients with NSCLC
F 3. #MINSCLC BETMEHZEARSH

BEKER HR 95% ClI P
PP-NLR
0 Reference
1 2.870 1.197~6.882 0.018
2 5.836 2.472~13.775 <0.001
T 5
T1 Reference
T2 1.826 0.962~3.466 0.065
T3 2.072 0.904~4.750 0.085
T4 3.440 0.392~30.198 0.265

GLU (mmol/L)

>6.1 Reference
3.9~6.1 0.213 0.026~1.724 0.147
<6.1 0.555 0.294~1.048 0.069
JRIER (umol/L)
<270 Reference
>270 1.756 1.008~3.059 0.047

4. +1ig
filigee A& At S AR S T B i R Rl . BEEEH 180 S ANBRiZ BB IE, 160 J3 ARILFETS[4].
JUE I SO A SR S (VAT A I R, (ER 5 AE RUA A IR RN AR, AR KR PRI e T 20 B A M [X 22
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3R E

o ForA RIS H St o Rl A B 85% [5]. AR /N AR R RFEAN I B, A R I S AT R
M B, 3B B3 IR BRI B O AR Ja i il R B i b5 7%, R i AR RGBT, A
PASRAS FIUHIT 2. NSCLC [fia 7 BA B BURE M, R =R, JB/HHEfiE (NSCLC) K4 T ¥ iR
IR IR T BB NGE T WG . SR, 4 RZEe i NSCLC Xt H #i fiG 7 Jiidkr= AL 251, I i &Y
RuERE6]. L, HATE NSCLC BFHMAIT T, TR G FHA. 0T BIHELRE, F
AT B EIOTT J71% o VIR 1030 BB T e ) DR /N R B DA S S8 AR R i 4 [ 7] AT 452 TR
HBIT I NSCLC &3, RFUE . AR TG fabna BT 5 R MR g e, SRR 7 7 & .

AR, AMEIMA DG R IEFRFR I 7 NSCLC B $26t 17 5 — Mt BUS If ik, HoRER Ry
8, WA, BAEFRERI, B R Rt §t. St i) 2 (M SOEAR S — 2 R 40 -4k
54 fif2 b % (Neutrophil-to-Lymphocyte Ratio, NLR). NLR S #filk Bl 5 A E K A 5%, NLR Bim
e EAE P 76 A PR ) LSS 2 A 8 190 AN BRI B [8] [9] [10]. ARSI T DR ESE, —THZE AT [OFEAIAN
14 K 7TIF) 3656 44 B (IEE, DLV NLR 5 NSCLC K& AE 773 (OS) A G i3 i AE 77 5 (PFS) 2 Al Al
Kotk 5 RTE NSCLC B3, A NLR Tis & B Z 1) OS (HR: 1.70, 95% Cl: 1.39~2.09) 11 PFS (HR:
1.63, 95% ClI: 1.27~2.09), ESZVAYTHT NLR Fh=ml g & NSCLC B WG AN R B F A 2 . kR (1081
[0 JEE 12 3 AT 2 52 S B VR T IR W STl /N 2 B e A R, E M A /N i R K DA AT T R R
fEE T NLR B ERBUE M, 3hAMEE NLR 484k, A FT G PR E I B R BT A B
[FRELE HAh S Y f g o 75 3 7 28U 45 5 . Templeton 25 A [11]3H 1 28 G5 % 915 40,559 441 SAAcsRg, 448
PSR NLR H5IGRG R MK R, SRETZ AR, & NLR 54 R OS #56, K NLR &—
Tl 5 3R A5 HAMAS AR BRI AEV0hR 4, A B R DL (0 Bk 2 Tlj5 vF 4y E AR — 2P 7. Kim 58N
[LL PRI 5 5 T H P A 240 5 9 B 4 B 238 (NLR) R84 5 = B 1 7L s (TNBC) B IR AN R TS A O, 3t
PG DA B S (AR A7 AT BOTRIRIFE ARG 1 48 NLR, S5ARAT NLR AHLL, 677 118 NLR $5 0
MEEFEAR, FEFINAIT. Halazun [12]K 80 NLR > 5 245 B T 5682 % R A1 OS A K
SETRINR 7. E N B TR A U R B, NLR 23 B O TS Fa b, — NEIBIT S NLR
AR IR B AR I R B e Y 45 R [13]

RAR BN [L41E B FEARFT NLR 5 AR J5 NLR 19 A X IE 358 T (1 PN {8, 285 S R AR HT NLR
KMAJE NLR BT =3 Pl s B 8 . H A LT A s Fe a4 b TR IS AR AT B 097 /T NLR XT3/
4 ffa fites S5 TS < RIOC &R, RADIR AR AR TG AR JG NLR X THE/N it i & L, PP-NLR &5
FA G AN A0 B it 7 ORI T PR AR SCHIE 7S AR R T T

KA TIN5 F RIS NSCLC 82 126 5, Jdid ROC #h£k, 115 KL 8 fadbfe 7 AHT
NLR [ EEWTE Y 1.64, AJ5 NLR i AE#WE v 2.05, i#it 26| ROC {2 H e ik W e 58 25 5 17
fli NLR S AEAZ 52T o @t 2 fil A 7 M2k, FRATMET 7RI, AN PP-NLR )42 18] () S35 Tl e A I 2
Z 5+ (P <0.001), PP-NLR =0 &3 L OS B F PP-NLR = 1 il PP-NLR =2 4H {35, 1 PP-NLR =1
(1B AR W T PP-NLR = 2 ()83, XKW, & PP-NLR A5 NSCLC & ARG A RTiE
Ko AREATLE T A PP-NLR & MImAREE 7R, 45 B BoRE 1) PP-NLR S5WH(P < 0.05). T
SPHI(P < 0.05)F Ko X —E5WSCRFLMEMARFL, DA R 0 3R BH T JO0E B Pl 5 V143 5 v it Je A 2% 1)
52 5. WA R LA RATKEI, PP-NLR 2 NSCLC /g s Fiil X+, 15 T« N 2 A=
NSCLC W75 R 3R o R DN ] Be s RN AR BN, RGNS i B A7 B80T 1 &3, ATl dek 4
AEE LB FS o X6 AR IS HF PP-NLR PP 7E Pl NSCLC B Tilfa s M E . [ 22 PR 38 43 i
7Ry PRER NS NSCLC AJGAEAFHIST fGRG R 2R . I 2 A SRR ERA 1150, A5 % SRR AE i 2t Jig
EFE A P MRS B R — RRE, AT A DO I PRI /KT T i 5 R A T XU PR 0%, ARt Xt
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T &

HUAGE 2] —Fh U ORI 1E T o SR 55— LERT FU R T e A PR R KT A e AE A SR B T2 R R A S S o R 3R

[15] [16].
5. B4

B2, AIIRFTT PP-NLR 5 NSCLC Fil/5 ok &, 582 PP-NLR #-53 A 520 NSCLC & 15 1)
Mo FERG R Z, A BT 3 B AR R Tt B AT KR 20 2, i fa 8, SR A Ui R v i e 5
[FI RS, AT FEAFAE— LR BRI, A 502 A O B BB 23 B, H RS T NLR (1 55 R B E 1
EFR S HINE M TG — bRE, Geih BH R A A 8 sl ) ROC il 2 it 55 d oK 20 6 i B e e £
BT, SR, XL EABBETT, NLR MEAESWEZ R 8K, SREARME, Xnlge AR BRI
gL TAte ) B HoA ot . FLUk, AWFFEIHIE T 126 5] NSCLC B3, FEARTR/N, 3% A vl 88 5 .
RIG, AHFREH TEZFRIBITIEE, RN HH AT 80T 1 EF, T AT YIRR 1R
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