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Abstract

Objective: There is a lack of studies on the predictive value of NLR in gastric cancer patients after
surgery. The aim of this study was to confirm the predictive value of NLR for the prognosis of pa-
tients with gastric cancer by comparing the prognostic ability of NLR with other inflammatory
markers and tumor biomarkers. Methods: In this retrospective analysis, information on 171 pa-
tients diagnosed with gastric cancer was studied. Various markers in peripheral blood were ex-
amined, including neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), lympho-
cyte/monocyte ratio (LMR), systemic immune-inflammatory index (SII), prognostic-nutritional
index (PNI), carcinoma antigen 125 (CA125), and carbohydrate antigen 19-9 (CA19-9), carbohy-
drate antigen 72-4 (CA72-4), carcinoembryonic antigen (CEA) and alpha-fetoprotein (AFP). To de-
termine the prognostic power and optimal threshold for each parameter, running characteristic
curves and area under the curve were used in the analyses. To assess independent prognostic fac-
tors, we used Kaplan-Meier curves and multifactorial COX analyses. Variables from the multifactor
COX analysis were used to construct nomograms. Results: The optimal cut-off value for NLR was
3.35. Overall survival was significantly lower in the high NLR group than in the low NLR group (P =
0.0045). There were significant differences in inflammatory indices between the NLR-H and NLR-L
groups, including PLR (P < 0.001), LMR (P < 0.001), SII (P < 0.001) and PNI (P = 0.001). Multiva-
riate Cox identified NLR (P = 0.001) and CA125 (P = 0.004) as the only separate predictor variables
in the hematological metrics. Nomograms built using NLR showed excellent predictive perfor-
mance at 1 year (AUC = 0.778), 3 years (AUC = 0.773) and 5 years (AUC = 0.781). Cross-validation
showed that the model had good predictive performance and discriminative ability. Conclusion:
NLR is a simple and effective predictor of postoperative survival outcomes in gastric cancer pa-
tients with considerable predictive significance. The NLR-based column-line graph provides an
intuitive and accurate prognostic prediction for patients.
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Table 1. Clinical characteristics of the patients

=1 BEMIGKRSFE

ZE N=171
R 58 (25~78)
PE5I
Stk 123 (71.9%)
gl 48 (28.1%)
BMI (kg/m?)
<24.0 110 (64.3%)
>24.0 61 (35.7%)
NLR
= 30 (17.5%)
it 141 (82.5%)
PLR
[ 27 (17.5%)
1i% 144 (84.2%)
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LMR
& 130 (76.0%)
fi& 41 (24.0%)
sl
& 83 (48.5%)
fi& 88 (51.5%)
PNI
=) 144 (84.2%)
fi& 27 (15.8%)
CEA (ng/mL)
R 20 (11.7%)
B 151 (88.3%)
AFP (ng/mL)
R 8 (4.7%)
1EH 163 (95.3%)
CA125 (U/mL)
S 5 (2.9%)
EH 166 (97.1%)
CA19-9 (U/mL)
FEH 21 (12.3%)
EH 150 (87.7%)
CAT72-4 (U/mL)
FEH 27 (15.8%)
EH 144 (84.2%)
JE R Ty AL
BITHIKX 19 (11.1%)
BEX 57 (33.3%)
#1]X 95 (55.6%)
JiJed oA R P
=oAL 23 (13.5%)
ok 90 (52.6%)
Kot 58 (33.9%)
Ji98d % K45 (cm) 3.0 (0.5~11.0)
HELERSHE 24 (5~48)
TNM 43
I~ 86 (50.3%)
H~1v 85 (49.7%)
phERAL
FH 4 115 (67.3%)
[5R 56 (32.7%)
k&=L
FH 91 (53.2%)
RS 80 (46.8%)

VERE: REIEE(BMI), FEEHE 19-9 (CA19-9), HiEZEHUJR 125 (CAL25), ¥iEsHili 72-4 (CAT2-4), JEE$i)E(CEA),
FR B A (AFP), FRPEH7 40 A bk B2 40 i EE 3R (NLR), I /MR ok R 41 g L 2R (PLRY), bk B2 40 PR 4 i LE R (LMIR), R E2
AT C-R BB A LLF(LCR), C-RMNEMAHE ALK (CAR), REPEGE SAEFRE(S).
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Table 2. Preoperative inflammation scores
= 2. REIRAETSY

RETRAEFEDR =4
R4 4 b 2 4 i B R (NILR)

MR B T B A B 2 < 3.35 1%
RN T A R 4T T > 3.35 =i

I/ IR EL 0 A B 2R (PLR)
I /NBR T H R LA 4 < 202.35 1%
M/NBR Tk A 4 > 202.35 =

7Pk EL20T L B A% T L L 2R (LMIR)

AN A G R T4 <3.04 1%
R GE T B AR A T $ > 3.04 =

RGP 2 RE TR EL(S)
ML/NAR E B MR AT 50k R 4 40 < 465.42 1%
ISR B e A 20 B 0k B 4 T 4 > 465.42 B

M5 E TR TR H(PNI)

MEEEE +5*HEHMETHE <47 fi&
MmiGHEA +5 ket > 47 =

23. GgitAE

FAELAEFH SPSS 26.0 flA LK R 5 5 (4.3.0) X B 78 H B 347 e o0 bT « 5 & IES AR T
FORLERR T FCR A + bREZEROR, SREMRE T 200 Student’s t £l ANFF & IR0 A0 A THE TR
Fon RO R + DY LA R, AR5 7 2R Wilcoxon #RFIAS 36 A Kruskal Wallis BRAIRS 36 o 1145
VORL R R RHOR B 43 L7, SR 2 KB al % Fisher kAR 36 50 B 25 Cox 43 # A T 97512 18 988 T30/ #2610
AR 2. ZZ Cox UK HuAg] (a1 VAR R Y T g B e s A28, [ B SR FH ) A [ J o A [l A B
Kaplan-Meier (K-M) i £& #1152 1% 3% TAE 4R E i 28 (ROC) F T 1P At A5 284 () HEBf 14 e A Sk o I P v SR 20T
(DCA) 73 B R (1)1 R L AE 3R 28 15 UL o 51 2% Pl (Nonogram) 2 H 4% T A 8L (g DX SR HEAT RO, ARG 1
. 3AERM 5 KR v H 28 (calibration diagram) FH 4656 51) £k T () A At 1 o

3. /R
3.1. —fRiER

ARFFRIREET 171 L B RS . P B 123 A, 5 71.9%; Zcik48 N, 5 28.1%. HHEFR M
25 L F| 78 H A, AR N 58 &, Horh, 86 Bl AT 1 AR 1 (/Y 50.3%), 85 {7l & AbT 1
HIAN IV BI(5 49.7%). fEFTA R AL A, 19 F1(11.1%) 0 F B i =702 —4b, 57 $1(33.3%) AT H 1
=2 kb, 95 f51(55.6%) i T B I T =2 — (L& 1).

32. BERRSERSER

AR AT AR ER] . R . AETES. NLR. PLR. LMR. SII. PNI. [fi&EMREkrED . JRR
Bi HGUERAL BRI RN IREEEFIREL. TNM 203, w200, MEERIE. BRRMT
N: SEES. REFRE. NLR. PLR. SII. PNI. MiEMIEFREY) . SRR/ TNM 708, &R0
Atk 2RI B e SRR A M. 2R EoR: FE8(P = 0.008). NLR (P = 0.001).
CA125 (P = 0.004) /1 TNM 43 #H(P < 0.001) 2 Fill 5 J 5 3 A= A7 F AT fE G IR 3 (55 3).
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Table 3. Univariate and multivariate analyses

=3 BRRRZERNMT

TE B RESH HR (95%CI) P1E ZEESHT HR (95%C1) P{E
oS
<50 1 1
>50 3.106 (1.222~7.894) 0.017 1.890 (1.184~3.019) 0.008
PR
Sk 1
7 0.655 (0.314~1.367) 0.260
BMI (kg/m?)
<24.0 1
>24.0 0.452 (0.222~0.919) 0.028
NLR
= 2.488 (1.296~4.779) 0.006 1.755 (1.255~2.455) 0.001
1 1 1
PLR
] 2.137 (1.076~4.244) 0.030
{i8 1
LMR
5 0.554 (0.292~1.051) 0.071
fi& 1
Sl
= 1.970 (1.061~3.660) 0.032
{i8 1
PNI
5 0.305(0.161-0.580) P <0.001
{i8 1
CEA (ng/mL)
S 2.792 (1.375~5.670) 0.004
EH 1
AFP (ng/mL)
S 3.294 (1.293~8.390) 0.012
EH 1
CA125 (U/mL)
FEH 3.319 (1.185~9.301) 0.022 2.203 (1.294~3.750) 0.004
EH 1 1
CA19-9 (U/mL)
R 1.406 (0.625~3.163) 0.410
EH 1
CAT2-4 (U/mL)
R 2.063 (1.012~4.206) 0.046
EH 1
JER R P g o
THTHRX 1
BRI 0.893 (0.349~2.287) 0.814
H X 0.696 (0.281~1.726) 0.435
g A AR B
[P ee 1
oAk 3.310 (0.783~13.983) 0.104
Mk 3.366 (0.773~14.653) 0.106
i85 K A% (cm)
<45 1
>4.5 2.754 (1.474~5.143) 0.001
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HEERHE
<24 1
>24 0.673 (0.365~1.244) 0.206
TNM 433
I~ 0.212 (0.098~0.457) P <0.001 0.444 (0.302~0.653) P < 0.001
H~1v 1 1
Pz
B 1
Ik 0.314 (0.132~0.743) 0.008
ik E R IE
KRR 1
Ik 0.526 (0.278~0.995) 0.048

R REEEBMI), PERHTR 19-9 (CA19-9), FEAPFUR 125 (CAL125), HEHPFUR 72-4 (CAT2-4), JEAHLE (CEA),
R B A (AFP), FRPEFz 40 A bk 2 40 i L 2R (NLR), I /Msk R 40 i EL 2R (PLR), itk R4 i A% 4 i EE 2. (LMR), 2
AR T4 C-J MR A EL & (LCR), C-I ik A HE A L (CAR), REMHERIERIEFRE(SII).

3.3. Pk ERAE R AEIE

T B EREARSS 14, 3 M 5 EMRAAR, ZERESITTIEREN R EIZ&R. %
B ALFE RS . TNM 2381, CAL125 A NLR S5A85 (14 1), AIPA5EET NLR FIZIZL I TitGe /7, A1
224 7 ROC HiZk. 45H 7R, 14 AUC (0.778, 95%Cl: 0.688~0.868) (/4] 2(a)). 3 £E AUC (0.773, 95%Cl:
0.684~0.863) (%] 2(b))#i1 5 £ AUC (0.781, 95%Cl: 0.688~0.874) (/4 2(c)).
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Figure 1. Columnar plot of combining NLR to predict the prognosis of patients with gastric cancer
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Figure 2. (a, b, ¢): ROC curves of column line graphs predicting 1-, 3- and 5-year prognosis of gastric cancer patients
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Figure 3. (a, b, c): calibration of column line plots predicting 1, 3 and 5 year prognosis in gastric cancer patients
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Figure 4. Decision analysis of column line graphs predicting 1, 3 and 5 year
prognosis of gastric cancer patients
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BN B e E BRI R IEET R, eI B i T I AR E R RE . 7R BN RRE YR YT R JiE 4k
WS o, R R TR R I SR S 0 . pTNM 43 38 4 4 S TR0 5 8 B TUs A B4 Va7
TRMEERZE. RN, EIRKSIES, GC BHMAGFL R KAGRE, R 5 A R S .
—PETBE MR, TNM 433 U 7 J50R IR (AR VD240, AVELTE IR RO =5 19 28 0 S Ri[13]

o980 40 B R A7 AE X AR 26 TR A P2 AR R R . 4 B 0 2 BELRS A R0 T AR s 7 L8 RO T A, AT
(R T FiRg 1) A FEE FIAR 28 [14] [15]0 N4 B G B F 98 40 M G048 rh MR A0 M o I /NRORIISR At .
FLAT IR T 30 R AN SR RN, IR T AR AL Ah, BRI M R, A3 IL-6.
IL-8 AL P R AR K R, X e R 2R HE R A2 K [16] [17]. "EATES 5 T IR 40 B 28 M A it
B[18] [19]. bk B 200 7 200 A /K~ 5 D00 4 325 22 0 RS ok 4 S8 4 i 5 e 4 A 8 R R S e R o g 200
PO AR KT T A B INRR[20]. MhAh, JeRTIT SR, L/NRCE R ORA G EA o 1 e 4 i e 32 1
EWNETYIN AR, IRk E Y - A RE[21] [22]. BEAN,  If/NBGE REE R ATP ATEA Bt A
3z e s 5 1y e 4 i 2 2 2 W R0 I 47 HOB o Ak 2 E 23]

L 2 JUEY, V2 SR SOREAH AR AR E A A RDE A AE T 2238 . NLR. PLR. LMR. SII
AT PNI SEFEFR T SR T BT T HE 200 &P LR L A G o 7EIXEE4BAR T+, NLR A1 PLR /2&#%) 21
FBEREIERE . Kim 2 N34T 7 — IR0, 2020 SR —TF 7S R, ot B iR IR 43
HIAETT J7iE 04, NLR #02 B i S i WS R bR[24]. 1F# Cao KHFIFF[25]1FE, PLR 30
5BmERNSEAEENMEC. S SRR ME[26]. 5/ [27]. 45 B niE[28]/ B
T [29] [30]5E AL (1 TS T b o

TERAF T, A RESIHE T M MESE IS ERE, % 7 NLR. PLR. LMR. SII #
PNI [ RIE 4 38 3.35. 202.35. 3.04. 465.42 Fil 47, {EXTWFFH, TE&Fh M 2= Fe b P ORI T
PSS S E A AR TS R 3 FEIGIRSE B, TR s AR 2. M2, U BTy
BET AR BTG B D1 B o A 51 4 BEUBLT- & 44 v T B 0 R0 8T A PR S it 040 70 5. IX A g1 26 I T
DG Z MR R, FH A LRI, MmOl f s . ImREE A rTR s 4K, @
TR B s ) SRS AT IS, A BRI 1A 3 AR 5 R RVARAE R . AW AU AR B Cox
iR P BT 0.05 IR EMA LR E Cox /. 2, FAE T IUMEEEER . NLR. CAL25 I
TNM - )R ELFN . S T iSRRI T Ee 77, FRATROEE TH 5 1 4F. 340 5 451 AUC fH, 4
il 147, 3 4FAI 5 AR HE M e A SR 28, ol 28 IR TR IS TFAE AL M e . fe 2%, NLR #iiF
W 5 AP 8 R E R . 52 ATHIRE R4 R —3, Kim S AN AE3 T 18,348 45 5%, K
NLR & B (GC)BH M —MEZERER R, 5P, MR o ey T st K.

AV FAFAE— LR PR, DA — TR O, IR 2 BB mE R m. ik
A, REBRIERE FRIGIREZ Gi—ArifE . 7ERIBPES AT, A8 ROC ML HE T &G TR
i, 45 NLR. PLR. LMR. SII #1 PNI. 2R1fi, FHEIFEAREA R HGZSMT0UEEEE, RATEFH 2
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