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Abstract

Objective: To compare the preoperative neutrophil-to-lymphocyte ratio (NLR), systemic inflamma-
tory syndrome index (AISI), platelet-to-lymphocyte ratio (PLR), platelet-to-leukocyte ratio (PWR),
monocyte-to-lymphocyte ratio (MLR), derived neutrophil-to-lymphocyte ratio (dNLR), systemic im-
munoinflammatory index (SII), Systemic Inflammatory Response Index (SIRI), and Lymphocyte-to-
White Blood Cell Ratio (LWR), and to explore their value in differential diagnosis. Methods: In this
study, 165 patients with isolated pulmonary nodules operated on by our cardiothoracic surgery and
diagnosed pathologically by respiratory medicine were included in the benign lesion group (43 pa-
tients) and lung adenocarcinoma group (122 patients). We calculated the data of their preoperative
NLR, PLR, MLR, SII, SIRI, dNLR, PWR, AISI, and LWR, respectively, and compared the data between
the two groups for any statistical differences, and analyse the diagnostic value of each index. Re-
sults: NLR, PLR, SII, SIRI, dNLR and AISI were higher in the lung adenocarcinoma group than in the
benign lesion group (P values of 0.009, 0.042, 0.001, 0.026, 0.003, 0.002, respectively). LWR was
lower in the lung adenocarcinoma group than in the benign lesion group (P = 0.015). The difference
between MLR and PWR in the lung adenocarcinoma group and the benign lesion group was not sta-
tistically significant (P-values of 0.299 and 0.770, respectively). Conclusion: The study suggests that
systemic inflammatory indexes begin to change at the early stage of lung adenocarcinoma, and the
above inflammatory indexes have certain reference value for the early identification of benign and
malignant SPN, of which SII is a more predictive index for identifying benign and malignant nodules,
and the diagnostic efficacy of the combination of the above indexes does not differ significantly from
that of SII.
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e A5 3 LA PN IR R A 55 PR IRV R AR T ) - BRI, R e L MR 2 — o i ) R
ARG, TR H I 1%~12% 0 il 4515 S &9 62 o 5 B (1] IS PR Ml 1
(Solitary Pulmonary Nodule, SPN) & $8 i s2 5 N H &k« R . S REA <30 mm FI4575, AN A MELS
JHR I ANSRA i 28 55 HAR A2 (2] Bl e 23 1 20 A 07 U S P A e S NSt CT oy, iligs iy
PR 2B o, AR A A 51 2 BRI, AE AR R B I il 45 1 B T, e
PAEFAEE AR AR, (BN RN LT FARIRIT, KRG 5 FEFEILTF 100% [3].
Rlbk, FRATFRE PR BRU . BCHERR ) S0 R 255 1 i

BEAERF FU[41388H,  Hh Mok B -5 9k T 40 Pt LE {5 (Neutrophil-to-lymphocyte ratio, NLR). IfiL/Mi 5 ik 2
41 Jfa Lt {E (Platelet-to-Lymphocyte Ratio, PLR). 4% 41 g 5 ik B 41 g L. /B (Monocyte-to-Lymphocyte Ratio,
MLR). % 4t % & iE 5 20 (Systemic Immune-Inflammatory index, SII) Al £ 4t 4 fiE x 37 $5 %1 (Systemic
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Inflammatory Response Index, SIRD)IFEGM: MR B 2 kAL, H -5t e R 1iE 2% U1K .
NLR. PLR. MLR # SIT &8 & INAE RGBS B 2 50k, AR ki gn iy - ke 400 LE 2 (Derived
Neutrophil-to-Lymphocyte Ratio, dNLR). 4= £ % JiE £ 7 15 £ (Aggregate Index of Systemic Inflammation,
AIST). 415 (A 41 i b 2 (Lymphocyte-to-White blood cell Ratio, LWR). Ifil/M 5 [ 41 g L E (Platelet-
to-White blood cell Ratio, PWR)AI SIRT tH 4 iiF B 5 il (1) Wl j5 BA A OCHE, (HE ISR ENER AR
Y RBVERT ST RE S0 o AW FUAERE X IISL AR il 25757 82 SRR [l 73 4, #RFEARET NLR. PLR.
MLR. SII. SIRI. dNLR. PWR. AISI I LWR 7E & 81l s 2 W op (40 1

2. ENERE
2.1. IlERZER

AWFTEH 2016 £ 1 H~2024 4 12 HEIRGEC 0 SMRME Bt F AR FI A 0705 3 BHR B2 W) 165 41
SPN Ji NENBFFEAT %, B HN RYERARA 43 B SIS 4122 #). 5% 165 §i] SPN EHEM
NLR. PLR. MLR. SII. SIRI. dNLR. PWR. AISI fil LWR ¥4fi. G4 \brif: OFF & (g5 iuikis
B FILR) [5]4 SPN (i WiksiE; @A R GIL IR T RIGIT A LR LS. HEsbnrE: OfF
P PR R 1) 3 s QB FER . WO OF BRI A OF HAWEEMR 1 B
OF MEBEHRIEE: ©OF RERFHMIEL ;. ORFT 1 AH NBERIIEEE RT3 A i 825
R A 520 SREFR AR 2 1 R 3 s @B Z I IRERE 1 B . 1B SOl T AR AS B S %
P Bl IE IR A ) At R =
2.2. FEHREEM

MR LREAS, R BRI K LR xn + G8 LI 7 AT AR ) L4 i %o, 33+ % NLR. PLR.
MLR. SII. SIRI. dNLR. PWR. AISI fl LWR #{ii.

23. Geit

K HI SPSS 26.0 % 43 B BRI BEAT S v AL FE . R BB - JBR e e 3 BIOR 7R B 3G SR - oK v SR A B
SRR I IEASYEREAT IR . THEB RS A e FRoR, AR EHT LR BRI E R
PASE + bRdEZE(X £5) 38R, FEDMSZREAR t AR50 HEAT UG AT & RS 70 A B0 DA A2 ORI 734z
KB M(Pas, Prs)#oR, LA Kruskal-Wallis 5% Mann Whitney U £ 30#EAT b . FIFH 32308 TAERFE
ZE(ROC), THH & RIEFRFRIIMZE FHA(AUC) SEEWE . FEF MR BE. DL P<0.05 R
A ZEN RS2 5.

3. 5%
3.1. BEERHERELE

SRR TE R MR AR 41[61.00 (53.00, 73.00) 1Al i 2H[63.50 (54.75, 73.00)] A WL & 2 5I(P = 0.554),
PEA S AT B AR R AR AN i e L L R RS 2 2= R (P AE A A8 0.145. 0.153), il iR 4 9
JEEA2[18.00 (12.00, 26.00)] kT KA 2H[13.00 (9.00, 18.00)] (P =0.001). W% 1.

Table 1. General information comparison

= 1. —RENLEE
FHE ERES i il B 4L giita | X<
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FRP) 61.00 (53.00, 73.00) 63.50 (54.75, 73.00) Z=0.592 0.554
PER [51(%)] $2=2.125 0.145
5 26 (60.5%) 58 (47.5%)
gy 17 (39.5%) 64 (52.5%)
R ALALE [ (%)] ¥2=2.044 0.153
A fi 13 (30.2%) 52 (42.6%)
A5 fi 30 (69.8%) 70 (57.4%)
R AR /N (mm) 13.00 (9.00, 18.00) 18.00 (12.00, 26.00) Z=3.297 0.001
WR I 5 ] (%)) X =3.751 0.053
H 16 (37.2%) 27 (22.1%)
T 27 (62.8%) 95 (77.9%)

3.2. FiBRAELEAN R HA K AEFEAREL B

i B 4 NLR [2.23 (1.77, 2.82)]% T B AR AT 4L NLR [1.80 (1.54, 2.48)] (P = 0.009). flifitfE 4l PLR
[124.54 (91.34, 155.39)]/ T R %A PLR [109.70 (83.95, 134.15)] (P = 0.042). fififlgiE4l SII [414.70
(294.68, 568.26)] i T R AR AL 4L SIT[316.41 (218.32,428.29)] (P=0.001). ififisE4H SIRI[0.78 (0.56, 1.14)]
BT R MR A2 SIRI[0.64 (0.41,1.01)] (P=0.026). ffifi#Jw 4l Dnlr [1.66 (1.29,2.15)]& T R WAL 41 ANLR
[1.35(1.17, 1.70)] (P = 0.003). filifligfE 4l AISI [157.86 (93.87, 216.86)]% T- R ML AR 41 AISI [111.01 (60.21,
151.67)] (P =0.002). fififligsmsl LWR (0.28 + 0.07)fiK T~ R 473220 LWR (0.31 = 0.08) (P = 0.015). MLR.
PWR 7 lii Bl 20 RN R A5 28 4 Hh 1) 22 S G il = (P {05108 0299 0.770) (35 2).

Table 2. Comparison of inflammatory indicators between the lung adenocarcinoma group and the benign lesion group

2. BRARFEEN R HREEM KRR

s RAERRA i e 4L SiitHE PE
NLR 1.80 (1.54, 2.48) 2.23(1.77,2.82) Z=2.604 0.009
PLR 109.70 (83.95, 134.15) 124.54 (91.34, 155.39) 72=2.029 0.042
MLR 0.22 (0.15, 0.29) 0.22 (0.18, 0.30) Z=1.039 0.299
SII 316.41 (218.32,428.29) 414.70 (294.68, 568.26) Z=3.449 0.001
SIRI 0.64 (0.41, 1.01) 0.78 (0.56, 1.14) 2=2227 0.026
dNLR 1.35(1.17, 1.70) 1.66 (1.29, 2.15) Z=2973 0.003
PWR 3438 +£13.69 3498 +£10.83 F=2171 0.770
AISI 111.01 (60.21, 151.67) 157.86 (93.87, 216.86) Z=13.063 0.002
LWR 0.31 £0.08 0.28 £0.07 F=0.319 0.015

3.3. RAEHEAR ST RBEERIA0IS BT HE

NLR. PLR. SII. SIRI. dNLR. AISI 1 LWR [fJ ROC £k T i

VARl

4 0.634. 0.604. 0.677. 0.614.

0.653+ 0.657. 0.623, EfE#LMHME S %M 1.872. 116.152. 358.095. 0.526. 1.446. 155.373. 0.303, 2
RIBES A 69.7%- 56.6% 65.6% 79.5%-. 68.9%. 52.5%- 64.8%, iZWH: 5154518 60.5%. 62.8%-
67.4%- 44.2%. 62.8%- 79.1%+ 65.1%. W& 1, % 3.
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Table 3. Differential diagnosis of benign and malignant pulmonary nodules by inflammatory indicators
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Figure 1. ROC curve of differentiating benign and malignant pulmonary nodules by inflammatory indicators

EME AR ROC BhZk

1.0

=02
NLR
PLR
SII
SIRI
dNLR
AISI

LWR

AUC

0.634

0.604

0.677

0.614

0.653

0.657

0.623

BURE (%)
69.7
56.6
65.6
79.5
68.9
52.5

64.8

KRB (%)
60.5
62.8
67.4
442
62.8
79.1

65.1

95% CI
0.534~0.733
0.508~0.700
0.586~0.768
0.511~0.718
0.559~0.747
0.562~0.752

0.521~0.724

Bk cut-off {H

1.872

116.152

358.095

0.526

1.446

155.373

0.303

HXEH
0.302
0.194
0.330
0.237
0.317
0316

0.299

3.4. RAEFEARER S A S HA fif R A B IS B3 BE

EEL 3R RAEFEAR T AUC 8RR = T8 FR(SIT. AIST A1 ANLR)SUBE S A, $-Ak 48 5 8 bR BES ARG I
of L I g 12 W A RS . 45 55 SIT+ AISI. SII + dNLR. AISI + dNLR A SII + AISI + dNLR ] ROC
2k N AR 208 0.676 0.679. 0.673+ 0.677, ZWI REE 731N 62.3% 65.6% 73.0%- 62.3%, 2T
R SEIE TN 69.8% 67.4%- 58.1%. 69.8%. W2, % 4,
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Figure 2. The ROC curve of benign and malignant pulmonary nodules was detected by
the combination of inflammatory indicators

B 2. RIERFREAS RN AL T REM L ROC #iZk

Table 4. Differential diagnosis of benign and malignant pulmonary nodules by combined detection of inflammatory indicators

4. RIFFERRE S RN LS T RB M AL RS WIS RE

&t AUC BURE (%) (%) 95% CI KB
SII + AISI 0.676 62.3 69.8 0.585~0.767 0.321
SII + dNLR 0.679 65.6 67.4 0.588~0.769 0.330
AISI +dNLR 0.673 73.0 58.1 0.576~0.770 0.311
SIT + AISI + dNLR 0.677 62.3 69.8 0.586~0.767 0.321
4. Wig

BEE CT RURHEARMEETHFI VZ IR, MR 2 Bt ES R, & RHRON A ARG %
il 575 A IR B AR B TS 6] o BRAS B 2 RN 45 79T B AT R MRS T B, 41T RO %07
B — AN ERBRER[7]. BRFCISIRIN, MR R kA R 5 9 AP Bes DIAEOG, KA 98 0 I B
AT DNA #5145 S8, ATk s T e, 7E MO MR 5N, 41 DNA /i AR 2,
JHRE 9 0E IO, R A S5 R I SORE AR T IV AR R MIRHR B RN RS, WK T3 I A5 R A O

FHHRL 20 A RT DU R R AAS 98 0E S B2 R IR IR, AR T i i ) SV 97 9], ok 40 i S 4
% N2 A% A 41 i (Polymorphonuclear leukocytes, PMN), RJ % i AR P4 451 41 B g 41 B [ (Neutrophil extra-
cellular traps, NETs), NETs i (€M ET8 . =28, ¥, M TR LA R i) Ae T 2
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SR 0] [11]. PR gniuim st 43 2 Fh e v K7, {23 PMN 554, AR TR S N NETs
MR, P40 AT NETs 1] LAP=AE 85 %41, A BT NETs 3R anie, FisiforssF i) 1IL-6. IL-
8 I RE PR AL IR 725 4 SE AN A IR 7, ¥ AT il PMIN F% it NETs [12]. NETs BEWSHH SRIE 3 MR 41 i (CTCs),
ER LI S — P B BT R, A S AN TE VA R R AR, AT ORYT T e 4 M R T R [13].

T I INAR TE A B PR FBUR AR K R 7 DR 7 B K A B R OO 35 2 WA R -, Rl ]
WX LR 7 RIERIE, BIE— AR T M A ISR 14]. PLT Wl b Joy SR 40 e i PR T2, /MR o8
LA AR 8 e 1) 22 B A K DR R B BRL - IR SRR, PLT R JUE A A= K R -1--B 1 (TGF-B1), 2t iysa 2
FTE R A I R )z AbAMB RN B[ 15]0 IV P9 B2 AR K R F-(VEGF) & — Fla e s A= s B (1, /IR
W& VEGF [ B MR, 3E A0 /N2 AL B I VA SOmoRs, Rk Rk AR 7 5, i
REM B, & SE VEGF 70k, (kg i & 4 k[ 16].

i AF D¢ LW 20 B (TAMS) A& — P Ja R PR G i, B AT T DASE s i i AR 4G, I T A7
(I RAIFINEE[17]. TAMSs 7281 i3k F o 476 XU €0y, ] MEESS iy P (1 a3 M R0 R 4T i 1, ke | b
JE AL SR A% 0 B TAMs — ELRE IR 73306 R 5 04 55 380 v A 858, gt 2 7E & R R AR 2840 M1 B M2
MG A 18] M1 2 g i 32 BL@ A FHURMK A L B v . 7= 2575 MR E(ROS) R RT3 SRl -1+ (TNF)
{1 75 A 8 G A B (TIME) FE R FE BT VR T, 17 M2 78 (55 40 o D) o it el I 2 2 Rl 0%
P A A0 B AR 2B R A RS DA S R SR A i A T (ECM) ) 7 QR B LR g e Bk Vg P19

SR 5155 (NKO)ZH A 50 RV e R GRS, NK 4UfE LA K IR -8 B R T #4k R
ILC1 FEAHMD, 33X SL2H A bl ik B T DU R R 1 % g, NK 40 =5 @ PR L v K 4l i e bR . B4
M PR LGN T [20]. FRIZIE B kB4R HO(TIL-B) AT A MR podA,  fEMieE b, TIL-B fi4:
1) 1gG REM BRI 4H M i IE B2 [2 1] THT 402 i CD4+ T 405 S Y, IR AT MR AL i,
TH1 42 PR e IR KAz —, 2 ARG B, THI 408 4775 5 B LI
PRITRUAER[22] [23]-

T SERE TR AR 38 T s I ST g P IRV R B, 0 % ey EL s v IR UM [ 24] . 75 NLR R T o
LT 0 S5 S R IR AS IR A 3 5, IR ER R PR Th e T B RIS I B [25] . 5 PLR 27 T AiRg 4
PR TR 9 RE R 117 51 2 ML/ ASCBCEE B3 22, /)N R 20 T R 355 11 1 SR 285 X 08 A P g 4 P O 47 L 1)
I, T IR LA A 52 3 S e SR AS R e 5 B0 R RIR[26]. RGBS i% SR T B (ST & R 41
HAE AN /IR AU ) e AR 5 Ik R A0 B R 0 LU AR, BB T v s ik T H PR i /INBORE SR PR A
e 9 i AF T 164 iR VAR L2 20 L AR 8 1 e e 8 S AR R 5 (27 o R G SNE S N B E(SIRD) 2 R A . B
A% 40 M FH IR EL 40 M 1) A0 G, FE 5 2 Al TR (1 SR IR R TIUJS % DIAH G (28] 4 B RORE LR G HR 3L
(O i Pl L R et s o o O 1 RN i TR R R o 7 A B e e e e e I 1 RN
AL BN R B SR G AR IEAE T, o B R b CE A T R, B A S AR G 2 I ER A RE bR T L 5
AT 52 2 B R 4EL R AR BT NLR. PLR. SII. SIRI. dNLR A1 AISI 34 T R A AR, 5 B 76 fi fl e 1)
T BepU iR e ThRE QAT IR 2400, S Fa bn 7 Il i 5 101 CL 48 2 A 7B A 5 il s R 2 W oA —
EMSHEME. READIFL[29] [30]FHH MLR X =E/ N fifiis B Sz w s, AR#T MLR 7K-FA
S i R R S SR — R T A R 7 o AHFEAHIF AT, MLR 7 fili i 2 R0 R PR B 4 %
EZE 0o SIS Fifigh 7 R 250 1 AUC S, T 6 Rl oo it 50 B2 993 748 R0 fii i s 1) 48 01l 6 7 5 STI
FHECA DL AR T, WTRERN SIT A8 7 =T SEAM MR, 6 05K 0 1 S (i 8 28 M S By 5 B g 4
PEZ AR R

K FREAR RN, REEKHIE MLR 2 750 5L e B S W s R 18 it s e i 45 mT e 5|
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FEC 9SS AR AR AR AL R ) v B2 W v A 1, WOZ S VR N VS B — e R BR s A FE sk
I N B 20, AR VA 98 REH8 A 1 Aty 2 208 0 e (s o /DNt PR ) R R S S AR s SRE R
PRAST I 45 A P RS2 — LE HAR DR 22 1 RE A, SR AR AR R i K S S W AR s TS T TR AR
Har S ME R, ANGE I 5 M FE AR T BE TSRS A S I A T RO BRA R 2 AMEAR IS B e ok B
FRTE, RUEARS M AT BRAFTEAS BIUAR: AW MRS M BOR,  SORE Fabm A X 5/ i) il 45
AT RE A ARSI RE . BRI R ARE TR Arxd I e )2 W Ak e AN SO BEVE RS B R, {H SOREYR
PRSI . BTN TEE. RAKE. 2 THEMS TIENTIS, ERFRENLZE
Bizs o TR, xRS W, FIAE —emSEER.

2 FPrR, #JEFRAR NLR. PLR. SII. SIRI. dNLR A1 AISI x5 fti e B — E s Wi, &
S i AR I T A M 4 9 N R R AR S i T IR S A

SE K
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