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Abstract

Background and Aims: The disease burden of gastric cancer in China is high and there are many
prognostic factors. There are few studies on the quantitative and comprehensive assessment of prognostic
risk. Therefore, this study explored the significance of inflammatory indicators neutrophil/lymphocyte
ratio (NLR) and platelet/lymphocyte ratio (PLR) on the prognosis and survival of gastric cancer patients
based on nomogram and included them in nomogram and traditional TNM staging to compare the
prognostic evaluation efficacy.

Methods: A retrospective study was conducted in the Department of Gastrointestinal Surgery of the
First Affiliated Hospital of University of Science and Technology of China from June 2013 to June 2018.
Gastric cancer patients who underwent radical gastrectomy were included in the training group (#=300).
Patients with the same diagnosis who experienced the same surgical treatment from another ward were
included as the validation group (n=100). The patient's age, gender, tumor type, tumor site, invasion
depth, and lymph node metastasis (LNM) were collected through the hospital's electronic medical record
system. Peripheral venous blood data were collected 3 days before the operation, and NLR and PLR
were calculated. The ROC curve determined the optimal critical points of NLR (1.98) and PLR (134.87).
The patients were followed up every 3 months within 2 years and every 6 months after 2 years. Cox
proportional hazards model was used to calculate the association between exposure and outcome
indicators, and the independent risk factors affecting the prognosis of gastric cancer were identified
according to the results of multivariate analysis. The stability of the nomogram was evaluated by C-index
in the training group and the validation group after inclusion in the nomogram. Finally, the prediction
performance of nomogram and traditional TNM staging was compared based on the area under the ROC
curve (AUC).

Results: There were 220 male patients (73.3%) in the training group and 69 male patients (69.0%) in the
validation group. The average age of the training and validation groups was (62.52+10.61) years and
(63.67+10.21) years, respectively. There was no significant difference in other baseline characteristics
between the two groups except tumor type, differentiation degree and invasion depth. The training
group's median overall survival (OS) was 28 months, and the 1-year, 3-year and 5-year OS rates were
63.9%, 43.1% and 35.1%, respectively. The median OS in the validation group was 32 months, and the 1-
year, 3-year and 5-year OS rates were 58.9%, 41.6% and 31.7%, respectively. Univariate Cox regression
analysis showed that age, pathological type, degree of tumor differentiation, depth of invasion, LNM,
NLR, PLR and CEA levels were all associated with OS (all P<0.05). After multivariate adjustment,
patients with LNM, preoperative NLR>1.98, PLR >134.87 and carcinoembryonic antigen
(CEA) =5 pg/L had significantly shorter OS (all P<0.01). The calibration curve results showed that the
nomogram model fits well in the training group (C-index=0.81) and the validation group (C-index=0.75).
In addition, the AUC values of the nomogram model in predicting the 1-year, 3-year, and 5-year OS rates
of the training group (0.865, 0.855, 0.827) were higher than those of the TNM stage (0.677, 0.690,
0.683). The AUC values of 1-year, 3-year, and 5-year OS rates in the training group (0.856, 0.788, 0.725)
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were higher than those of the TNM stage (0.781, 0.691, 0.605).
Conclusion: NLR and PLR are independent risk factors for predicting the survival of patients with
gastric cancer. The constructed nomogram could more accurately predict the 1-, 3-, and 5-year OS rates
of gastric cancer patients undergoing gastrectomy and provide clinicians with more accurate treatment
and nursing decision-making evidence.

Key words Stomach Neoplasms; Nomograms; Prognosis
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HAERAEMIZ N B, 2 BA %R ETIdxR
A LM B s s 3) i B2 T 2B
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W PRSI WM R TR s R R 2 A (R
EMRE) © BRI (8 B, B, B NED .
SRR . RBWE (Tis/T1, T2/T3, T4) . ki
258 %  (lymph node metastatic, LNM) (JG, 4 ) Hl
JEEAHTJE (carcinoembryonic antigen, CEA) (<5 pg/L,
>5 wg/L) "o FORHET3 d AR SN E KL, A
= ol = N 15 T A o1 = A S R W O
KL A0 A /AR BOK -, 9315 NLR FTPLR
XFNLR . PLR 45 Rtk & 22 ROC, 1 L 24 %5 45 41
(Youden index, Y) 5 KAE XN #) Ak BR (B AE A il 5
M., HUNLR>1.98 (Y=0.355) M PLR>134.87 (Y=
0.360) A mi K RAEIRAS . e Ah, K5 E bR b
Bt B (Union for International Cancer Control, UICC)
5 3 E M B A 2 (American Joint Committee on
Cancer, AJCC) HXA & i 19 TNM 43 Wi 2 55 X 9 iF
KRR RE Sy I
1.3 B

XA B A E AT R BETT . RS 24N

http://www.zpwz.net



1384

b E A RS

531 4%

BIMNHMUT 1K, e MY 1k, HE
WFFE X GBS st T . E BRI T R Y. B
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fdi Fi§ SPSS 25.0 #l R-4.0.3  (http://www. r—project.
org/) HATG A M, KPR EZEAH “ms” |
“nomogramFormula” F1 “pec” ¥ AL, /7R E K
MBI (n) MESL (%) #id, HFHETER
G0 D] 2 2R 56 TIE A1 A B 2R R AE . JE TN R A8
PEAEATRR R KL HEK Cox 0T, L2 HERLRF
f) BH 1 AR 98 A nomogram 43 1 9 22 il 51 £k &1, il
FH C—F8 B R 1 h 26 90 TE A AL f i i e, 2 I (il
FH ROC Hi 28 HE %5 51 26 [ Fn TNM 4339 28 46 0% 130 ¢
B fefa, 456 5 E 2 A o) 4 1 B A0 3 580 XL
B A5 43, AE 30 UE 2 HE AT 50 UE RN LR AR o U & T A
55 LA P<0.05 2= R A G i rE X

2 # R

2.1 ZGAESIFANERIFEILR
Y4 B4R (62.52+1061) %, 73% N

B, H R R LR F (95.0%) , &
NLR F1 5 PLR & 4 4 %I 7 58.7% 1 50.0% ; i
OSH28 M H, 1. 3. 54 0S Z 451K 63.5% .
43.0% H 35.1% . % F 41 F ¥ 4F R (63.67+
1021) %, 69.0% K HM, 24 T & RAERS;

A0S 324 H, 1. 3. 5408 K5k
58.9% . 41.6% F131.7% . 5 uE 41 /9 AE IR 9 FAK 4

i Fm T IN%H (120% vs. 5.0%, P=0.016;
71.0% vs. 59.0% , P=0.032) , W 4 7F 1= 28 % B f

pTNM 73 91 4 B2 A B 22 5%, A B 2R A O 22
(K1),
22 BEEEWEOSHEBRREZESLS

HLA 2 Cox MM HT on , 4RI | 9 B4 AU |
Jif g sy AR AR BE . 1R ZEWE . fF/ELNM. NLR. PLR
I CEA K-35 0S¢ (3 P<0.05) . il ZHER
P )5, f74E LNM, A Hj NLR>1.98 . PLR>134.87 fil
CEA>5 wg/L 1y 8 # 0S I % 45 /8 (4 P<0.01)
(#£2).
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Table1 Comparison of clinical characteristics between
training group and validation group [ (%)]
TitH YIZZH(n=300) U (n=100) x° P
(%)
<60 117(39.0) 35(35.0)
0.509 0.475
>60 183(61.0) 65(65.0)
T
5 220(73.3) 69(69.0)
0.702  0.402
I 80(26.7) 31(31.0)
W AR
Ja 109(36.3) 33(33.0)
0.364  0.546
H 191(63.7) 67(67.0)
AR s
7 183(61.0) 62(62.0)
0.032  0.859
A 117(39.0) 38(38.0)
L)
e 285(95.0) 88(88.0)
5.839  0.016
AR 15(5.0) 12(12.0)
figeg {3
E 32(10.7) 15(15.0)
B s 153(51.0) 44(44.0) 2.082 0.353
ES 115(38.3) 41(41.0)
AR
o e AL 123(41.0) 29(29.0)
4584 0.032
xta 177(59.0) 71(71.0)
T (B
Tis/T1 71(23.7) 34(34.0)
T2/T3 107(35.7) 41(41.0) 8.636  0.013
T4 122(40.7) 25(25.0)
LNM
¥ 100(33.3) 43(43.0)
3.051 0.081
H 200(66.7) 57(57.0)
pTNM 4341
0 16(5.3) 12(12.0)
1 60(20.0) 29(29.0)
25.355 <0.001
2 61(20.3) 33(33.0)
3 163(54.3) 26(26.0)
NLR
<1.98 124(41.3) 38(38.0)
0.346  0.556
>1.98 176(58.7) 62(62.0)
PLR
<134.87 150(50.0) 45(45.0)
0.750  0.386
>134.87 150(50.0) 55(55.0)
CEA(pg/L)
<5 218(72.7) 65(65.0)
2130 0.144
>5 82(27.3) 35(35.0)
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®2 NGABRRERSEE Cox BN R RZBWE (T4M) . LNM, NLR. PLR flCEA
Table 2 Umval:la'te a.n('i multivariate Cox regression (A1 ) A X]L I :T(_«F WY . AR R
analysis in training group
I 4 ; £ R
- HR(95% CI) P HR(95%CI) P 3. 5@@‘1‘@1’] 0S %%H%% 0S K — % (C-458 %k =
AFHE (>60 %) 1.45(1.06~1.97)  0.02 1.12(0.81~1.55) 0.49 0.81); FEWEL T, %4k KX 3 4F 0S 2 [y T 57
PERI () 0.95(0.69~1.32)  0.78 = = . " .
HUERG (C-F5%0=0.75), Z£ [, %Iz i OS i
AL () 108 (0.80-146) 0.64 - - R ER (C-F5 %K ), i b, BRI 08 F
R () 075 (0.55~1.01)  0.06 — - AR RE 1B by (K 2) .
FEHLA T (JERRE)  0.22(0.07~0.68) 0.01  0.31(0.1~0.97) 0.05
s Points 0 10 20 30 40 50 60 70 80 90 100
H 0.86 (0.54~1.37) 0.52 — — BT _ i3
B 0.80(0.49~1.29) 0.36 — — 8
A
ST RS 1,68 (1.24~2.28) <0.01  1.29(0.93~1.78) 0.12 T Tis/T1 —_— T4
T o0 (2R ) LNM P
T2/T3 3.00 (1.86~4.87) <0.01 2.29(1.37~3.82) <0.01 NLR >1;98
T4 4.68(2.93~7.48) <0.01 2.58(1.53~4.37) <0.01 <1.98 >134.87
PLR
LNM () 2.30 (1.64~3.23) <0.01 1.98(1.34~2.92) <0.01 <134.87 >5 e/l
NLR(>1.98) 3.18 (2.30~4.41) <0.01 2.04 (1.41~2.94) <0.01 CEA St
PLR(>134.87) 3.74(2.75~5.08) <0.01 3.68 (2.63~5.15) <0.01 Total Points ™ oo 0010 300 350 300 350 400 450 300
CEA(25 pg/L.) 2.34(1.73~3.17) <0.01 2.27 (1.65~3.13) <0.01 1408 %
095 085 07 0503 0.1
3OS 095 085 07 0503 0.1
2.3 FIZLEIESNERIIE SHEOSH 095 085 07 0503 01
9T A NLR . PLR (#0006, ABFFREEET E1 ETFiIZA Cox ST RIFI L EFMAEE
ZHZE Cox BRIy st 5| <R &, ZE g0 A T b 2k Figure 1 Predicted nomogram based on multivariate Cox
regression of training group
1.0 T T 1O ' T ' 1.0{T T
0.8 0.8 0.8
t}% 0.6 t}% 0.6 ﬁ 0.6
()] (] o
1% 1% 1%
% 04 % 04 i 04
0.2 0.2 0.2
0.0 0.0 0.0
00 02 04 06 08 1.0 00 02 04 06 08 1.0 00 02 04 06 08 10
T 1 4F 08 2% T 3 4F 08 2% B T 5 4F 08 2% c
1.0 1.0 1o
0.8 0.8 0.8
tdf 0.6 ﬁt 0.6 *:ft 0.6
(@] (@] (@]
& % &
b 0.4 X 0.4 B 0.4
0.2 0.2 0.2
0.0 0.0 0.0
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
T 14F 08 D T 3 4F 08 K E T 5 4F 08 F
B2 NZGASWIEETINL. 3. SFOSEMNRMEMLE  A-C: JIIZdl; D-F: WuFd
Figure 2 Calibration curves of 1-, 3-, and 5-year OS rate in the training group and the validation group A-C: training
group; D-F: validation group
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2.4 FIZ&EEEE TNM 5 BB TS R L 5k

G £ 8] FTNM. 43 91 & 48 19 ROC 43 B 45 1
N, WIGRATNLERTM 1, 3. 54 0SFH AUCIH
23 51 4 0.865 . 0.855 F10.827, TNM 43 1] F ) AUC
{5 5 0.677 . 0.690 F10.683; FEWIEALH, 1.
3. 54 0S F Y% & K AUC 2k 0.856. 0.788 Fil
0.725, 1 TNM Z % % by () AUC {4 0.781 . 0.691
M10.605 (£3). Bk, 514k K w0 e 8 i 1
Ji T T EL A A e ) T o

®3 JLEEESTNM S HH ROCHMBR (AUC)

bt 8
Table 3 Comparison of AUC between nomogram model
and TNM staging
s e BriEA
FILkEl  INMM FIZkIEL TNMR
14 0.865 0.677 0.856 0.781
34E 0.855 0.690 0.788 0.691
54 0.827 0.683 0.725 0.605
3 i i

ARWFFEIESE T AR ET NLR A1 PLR /K V247 B ¥
PRAR BB LW N R, Eh— TS 1T
46 4%, NLR F1 PLR AN ALHE R T 98 5F 48 Ar Sk 2
sem, B ZHRWERNRESEIT2E L.
WA, Wia ARG RES MR &R RS
% . FFEAE LNM AR CEA K4 % o ARRF5E 3T L
R ZR T R B £ P B TN RE 7 i T TNM 43 3 &R
gt , FLEU AR AR RS PR SR — B 0.81, B
WA — Bkt 38 0.75. KMk, NLR ATPLR /E N &
MELm s Al —FERES S KT RN
br, Aloh B R E R MERNEEFE, o
7 5 Bl I PR B A e 5 R 0 A -

31 NNREPLRZmMEEBHRBREMEHEDZE

ML

RAE GBI K RRIEZHMBANAN . £
W25, ZMEBEEE0NEE AR, JEmirsm
ARG . k. FER MY E. bR A S L
FR Ul S i S R S = R A VR € € 1 F
FEAETERLE] (954 d), HIGBESAAESE, H
R 57 3 P A 2 T s R Ak R R I A P R A
PR o A 0 40 B 1 A LI A R R B BB
) B, AR i bk B 40 3 A AN B 1 O R Bl g
R R, T I/ B D) S A0 Y R AR 2 B I
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BN EARKEFMEAERE -8, 120840 i
I IR RN ObR B A N R L R A B A TR Y P T
TR Y B, 8E, BWEHA ATTIHERR
i B 4B I HP 0 FP R 20 i A A i IR T, [ R
IiE bR 3 Y0 7E K A B F R VR T B AR N, R
TR [T DL AR R A MBS A S A e kA,
2 i 2ok A B DR A S ROE S, (HL R AL ZURT R
iE SN T B R0 A 00 T AR T A 8 i S R )
TG e 37, B0 A K R TR, AR
B 28 30k R
3.2 B/AFENLRKPLREZHEMTEEFRE

WSS 1 NLR . PLR #2155 56 72 KUES 85028
LB R E TS, g RS R —
WF 785 & 8 NLR>1.32 (HR=2.49, 95% CI=1.36~
458) #l PLR>128 (HR=2.15, 95% CI=1.32~3.49)
)RR I AE AR T W B W 2 R . Wang 550
Zi4 NLR M PLR T35 2 B Pt RAEFE AR 15350, K
A S5 OS Bl P43 1 14 0w s b, S 0E 48 bR o2 B AR
S TS KU R 2R . BRAh, A — T 924 fi)
B BT RE PR IS R B, R AE K R R
Wz 0S BH W 46 %8, & PLR (HR=1.38, 95% CI=
1.08~1.75) . # NLR (HR=1.33, 95% CI=1.05~1.68)
5 54E0S TR FEMIE, ik, NLR FlPLR/E N
BT REMMLEERE, RREA IO B &
BTG, AS L E a4 & T 504 B AL
Kaaf e, Wt T A K.
3.3 flIFkERMYE

AW 5T F3 — WA BT AE T4 0 46 1K 3% 6 45 28
IR 2, Lisfh . aTifb i r X2 WA R LR
AR AT RE M, HE O A A BT R R AR A
R GEREHTRE R AZZMEEZmM, &N
ARG I A2 B S e A R AR Rk &8, YRYT
SR 2= S AL T 9 R IR 25 45 TR 2 RS I
T ARG ff M R R TR SR TS XU, R B
Fewe i B R, BB TE — R B o im R BE AR
PR B

AR AR AE — LRI, Bk, A
I8 R BESE, WA AN A S BB UE g8 A KT
SR A —H S ST A, Tk e T AR
PR, ATRERZ M 45 R RSN . Ik, REZBWCRE
I A T 4% 5 200 M A5, R R A2 B Bl ML R 25 19 52
Mi4E K. T H, NLR. PLR #5745 fk i %R 5 o i
H PSR OC R AW, AT 2 A

http://www.zpwz.net



4510 ) FREF BREFTEMAAY HE RN & RERMAE R 1387
BET . B, AF E AR I = i iR 4w X %‘ T [10] Jin CC, Lagoudas GK, Zhao C, et al. Commensal microbiota
glﬂ_l: 5 Fr: B8 un ﬁu ’BE b X 55 ;[—f': % J“f: ,{j( ﬁ promote lung cancer development via yd T cells[J]. Cell, 2019, 176
FIRR £ o) s (5):998-1013.e16. doi: 10.1016/j.cell.2018.12.040.

A Z, NLR FIPLR 2 5 9 /35 0S i A &L il )5
FeAR, T 5ORE - bR LIS TF & 19 8 2k R AT LR
MEF WM AT H VIR R BB EM 1, 3, 54F
0S %, 7% B EIZ RAE 48 b 9 (E5E 5 15 & e vk,
HAE G PRI FBIE 58 Hh B — o B e .
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