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Correlation between Neutrophil — to — lymphocyte Ratio and Prognosis in Patients with Gastric Cancer. Li Qian, Guo Kuiyuan, Cui Xi-
aobing , et al. Department of General Surgery, The Fifth Affiliated Hospital of Zhengzhou University , Henan 450052, China

Abstract Objective To investigate the correlation between pre — operative neutrophil — to — lymphocyte ratio (NLR) in peripheral
blood and prognosis in patients with gastric cancer. Methods The clinical data of 162 patients undergoing radical gastrectomy in General
Surgery Department of The Fifth Affiliated Hospital of Zhengzhou University from October 2012 to December 2016 were analyzed retrospec-
tively. The optimal cutoff value of NLR for prediction of patients’ survival was determined by employing time — dependent receiver operat-
ing characteristic (ROC) curve, and thereby patients were divided into low NLR and high NLR groups. The clinicopathological features
and prognosis of the two groups were compared. The clinical factors affecting patients’ survival were analyzed through univariate and multi-
variate COX regression model. Results The optimal cutoff value of NLR was 3. 11 and patients were accordingly divided into low NLR
group (NLR<3.11, n=116) and high NLR group (NLR >3.11, n =46). Significant differences were observed between the two groups
in age, T stage, pre — operative albumin, CA242 level and post — operative survival (all P <0.05). Univariate COX analysis showed that
age, differentiated degree, TNM stage, T stage, N stage, pre — operative hemoglobin, pre — operative albumin, CEA level, CA199 level,
CA242 level, and NLR were significantly correlated with prognosis of patients (all P <0.05). Multivariate COX analysis revealed that age
(HR =3.086, 95% CI. 1.835 ~5.192), pre — operative albumin ( HR =0.405, 95% CI. 0.242 -0.679), CA199 level (HR =
2.773,95% CI. 1.033 -7.448) and NLR (HR =2.736, 95% CI. 1.645 —-4.551) were independent prognosis factors for gastric
cancer patients (all P <0.05). Conclusion Pre - operative NLR in peripheral blood could serve as a prognostic biomarker for gastric

cancer patients. High NLR value was associated with poor prognosis.

Key words Gastric cancer; Neutrophil — to — lymphocyte ratio; Survival; Prognosis

B R 5| A PR AU TR AR 3 B, TR
EHENESAER, BERTBREAN S SR E R
UNCOEE - S R N T R 3 N A
CAah T, BT AR R B R E R
X REEES FEEFRAL 30% 7 [H Ik W
55 9 TS A DG Y R 2R X Bbee £ R A IR AR B R
7 7 58 SR IE A B R N A R S

A RAESY & B NLR 7E 45 5 006 88 6 & 0
S b TV S W AR S M kRS . BT, R R
A1 JE i NLR 15 5 9 58 % B 5 6 R AT 8 0, AR BFSE
B o 162 f5i] B R AR 3 AR i H A Il B B
43 Hr NLR 5 8 9 5835 I R R E S s G & .

Xt & 57 %

L WFgE 04 [l B 43 57 2012 4F 10 A ~2016
AE 12 AN K 24 5 B s B B AR B iR Y 162
1) 5 9 R I R PR A GEARUE . R EL R
W2 R B T A 50 0 I R e B9k 4T B AR
ARG IE F AR, HEBRbr Ui R AT 8B & AT 4 B &
YR A 5 MR R 8 U0 B 5 4 BE TR W B A O H
B S AT EmRIE A AMAEED
1T AT o

- 170 -

2. WEFE PR R WSO A I DRI B R S R i
RGN %+ €/ R R 1| INC S <IN U N N B e
FRAL 5 A A AR AR EE MR T 43 ON 4 0
TNM 339 AT A0 i w4 403 2 % 8 A i 2h 5
L7 U 200 J6 266 Xof L A 7 e 988 s 25 00 7K 1 0 435 i R Bt
J& (carcino — embryonic antigen, CEA ) 7K A 25 BT R
199 ( carbohydrate antigen 199, CA199) 7K 3 A1 CA242
I BRI G B o ARG T Wi 3 [ 96 E Ik S %2
514> ( American joint committee on cancer, AJCC) [E fx
i o3 W kAT TNM 533

3. WFFE T < A AR e L T R G N A R Y
I RERE, WA S g B B A BE o 2 K0 I A 45
T3 NLR {H MR 09 2H 212292 Wy DUOR S bR AR 1 2
FZWONE . RS BE DT E A R R R 2R R
A s U 7 AT, BRI A R E IR
ii2 e H O 2 A A0 T sl U 8k H O T Y i
(] [ B , 481k H 91 2017 4F 12 F 31 H 8k U7 B %
AR BT H 9 o

4. Gt 07 R RO HEAT S 0 B, R
F timeROC 4.2 i B[R] 4R Bt 1 ROC i1 4%, B 22 NLR
TN A J5 28 2 A A7 1 O B T (B, R B R




BEAERSE el 2018 4R 12 5 4547 % S5 12 4]

e B

it NLR 2H Fil s NLR 26 7 45 Il DR s B¢ AiE 11 bh ¢
FH x* K. LA Survival 40 3847 HEAE 50 BT, R Kap-
lan — Meier 1553 H AL S 25 5%, R A COX B[R 3R
] U9 20 B 86 22 5 TS A S I R IR 26, R Ho g A
COX Z I F M)A BB AT 4387, L P <0.05 22 5%
AGitrE L
& ES

1. A2 B AR A BF IR g A 162 B
R, Hod, B 116 ] (71. 60% ), Zc 1 46 i
(28.40% ) ;4F# <65 % 95 f4i] (58.64% ) , 4F- i > 65
%67 1 (41.36% ) ; 1 B H 25 ] (15.43% ), 1 ¥}
BE 29 1 (17.90% ) , T &35 108 4] (66. 67 % ) ; Fifi

400 600 800 1000
IRFAICR)

ViIIaFET: 74 151 (45.67% ) , /A7 88 {1 (54.32% ) .
2. B NLR W B B 5 43 4« >R FH B [ 44K
P ROC i Zefi 2 NLR H00 5 g 78 & AR J5 A= 77216 0
() e FERRIT(EL, Qi /&1 1A B, ¥4 NLR Uil £ #5400 ~
1000 K A= 17 1% B s, il 28 °F 1 FL (area under curve,
AUC) ZEfb 85 /N NLR T £ & B RS L o R . 1
PEIX ] P, 24 T A 526 K AAFIE LR, AUC ik 51 i
KAE 2 0.75 (& 1B) , e Bl 24 %5 45 405k ) 5 K AE
XFRL NLR (B4 3. 11, Ul 54.21% ¥ 540
90.12% ., K A2 B E 53 A% NLR 44 (NLR <
3.11,n =116) flE NLR 41 (NLR >3.11,n =46) ,

B 100,

20+

0 20 40 60 80 100
1-HER (%)

1 NLR B EEEBERGERFER & RHE NLR &£ 8 B & 1 5 E&EE ROC # %

3. %5 NLR £ 5% NLR 41 I bR 96 BE 5 AiE B 2F 77
5 G0 O T4 AR B B AR IS (T 3 ) ORI B &R
i CA242 KV 2EFAGITHEE X (P ¥ <0.05), 1M
PER AR AL ARSI g BEE T SrfL R B TNM
S0 N AR ORET I £0 8 18 F B OR S 16T LCEA K
R CA199 Kb R Gt L (P ¥y >
0.05) ,FEULF 1, ZFEUIM LRI, A B B4R
h 54.32% Ik NLR 44478 0 63.79% , 15 NLR 4]
RN 30.43% AL LR 2 R A Gt L (P <
0.01), LA Kaplan — Meier 143 ¥7 Wi 4H 52 35 09 A= A7 1
&, 5 NLR 20 88 % R J5 A2 A7 B ) 4 I8 NLR 20 8 %
(K 2), 29 H% %8 L (x" =35.9,P<0.01)

4. WG AH G COX [ 430 87 SR R 4y B 45 2
7N AR AR EE CTNM 33 (T 43 351 N 23 3 ORI
LT & & R | H & H & & CEA KF  CA199
KA CA242 JKF M NLR 4341 5 &8 & Wil 5 i 25 40 ¢
(P#<0.05), ZHERITMERER,F# (HR =

3.086, 95% Cl: 1.835 ~5.192) ARFiHEHS &
(HR =0.405,95% CI; 0.242 ~0.679) ,CA199 /KF
(HR =2.773, 95% CI. 1.033 ~7.448) % NLR (HR =
2.736, 95% CI. 1.645 ~4.551) B¢ B &E R
JE A R SE TS I (P # <0.05) BRI 2,
i
RAETEMIRG 0 K AR R R T R R AR
Je M PR 1T L3 2o 51 7 PR A T o 2 003 A% KO 1
A5 A, DTS BCIE 3 40 8 56 AR K% 10 Bl 3 T
SEOMR K A e T A T LS i R 40
K AR ZRRE I, IR 2B 21 e v VR 2 B S — b 2
PR A, 7T LA 2R R 2 v N T B 3 AR SR I
T I B T RG4S X LA B e B Al T R 4 L A
T 5 3 A1) R AR K B0 MO L LA I VRO B o
v R 20 A T LA e 7 A R O A A TR S e
A 5 T A bR B T 9 L R B T LA o 4
i 75 P 40 M B T X S R R AR
- 171 -



J Med Res,Dec 2018 ,Vol. 47 No. 12

%®1 NLR 5 BEBE IR REE < 8 B8 X %

e flt NLR & NLR 52 P

5 Tk 88 37
i 28 9 0.174 0.676

ER (R <65 76 19
>65 40 27 6.995 0.008

95 AL TR AL FITHIR 54 21

ik 17 5
EES 45 20 0.534 0.766

KR i e Y 61 27

15t 47 A 35 9
B 20 10 1.951  0.377

I B 2K i g 92 37

C1I 78 2 958 11 3
HoAt 13 6 0.434 0.805

e - 47 13
[ N 4 69 33 1.629  0.202

TNM 43 4 I 21 4

I 22 7
i 73 35 3.003 0.223

T 43 T, ~T, 28 4
T; ~T, 88 42 4.029 0.045

N 433 No 35 10
N, ~N, 81 36 0.785 0.376

ML & [ (g/L) <90 16 11
>90 100 35 1.755 0.185

HEME (/L) <35 29 20
>35 87 26 4.491  0.034

UNEE i 2 54 23
D 62 23 0.049 0.824

CEA FH 95 35
[ 21 11 0.383  0.536

CA199 ¥ 98 37
9944 18 9 0.152  0.697

CA242 P 106 36
iR <3 10 10 4.096 0.043

NLR {f 2 B r b 200 i poy 28 25 A0 ( s50) bk B 40 e 1)
W, 36 T A4 51 A i A B 5 e A 38 4T 0 404 0 oA £
290 AR 1 e R 4 T R, DT S SO AR X g
HIE D F B, 42 R Bb R AR KBRS . A BF ST R W
NLR 7K-~F-7E 2 b P, (0 45 & 8 90 45 B W o B bk
AN IE R R e e A U TI=R 1< SR

Hu %" BF5E & BUAR BT NLR (il X T 832 B @ iR
AR R B R R PSR R OR MR,
NLR {4275 8 #F 50 T XUK & . Jin &5 & B 747
ARHGAST K RO DI (Y e 1) 1 98 - 3, = R T I NLR
1 55355 TC IR0 A A7 300 S S A 3% I ) B S T NLR
B, B NLR &5 5 5 B % AR5 477 10 0k < BlUs
R, WA HME AN & NLR 5B ERIGREH
) 3 AR L 5 AR A fF 2 Jorh AR A i a] B AR T AR
NLR 28100 0 ARF S8 BB 20 B T 8 AR A A
Jo BB B PR BT OB, T 4 SR FH B TR M ROC il £k
i E NLR [ f 4 30 B0 (6, i b fe A 4l /83 7 M AIK
NLR 41 Fil NLR 2, X NLR 40 8 & R 5 B 1715 i
W4 F 5 NLR 4135 (P <0.01) . Pidl i M4
W T 2 ORAT A& A S R CA242 iR E R A ST
RN ,E NLR A T, ~T, 40 W85 & L £ 351
B 9 H % NLR K SF 1] B 5 g i JE JE A G . @5 NLR
HErE ik  RiTAaEASEIK, BEFER KA
B 1 A A 1 A R T R B 2, X S B S
BIAAR B E BRI AR,

COX [8] )73 M7 % B NLR J2: 520 18 9% B % AR 2
F7 1 Sz 19 [ 2%, NLR i 5 370 BG4 25 . I R
I NLR & — AN 45 5 AR A% 1 1V R 3646 A, PRLE  NLR

x2 BERFMEEE COX EEASH

5 LS ZHE D
KBS B (95% CT) P KU H (95% CI) P

P 5 (L ) 0.821(0.466 ~1.449) 0.497

AERY (>65 #/<65 %) 3.018(1.894 ~4.808) 0. 000 3.144(1.870 ~5.286) 0.000
FEAR A (/B TETHIK) 0.857(0.666 ~1.102) 0.229
TR 2 TR (5 R/ 5 9 2/ i b R ) 1.336(0.999 ~1.786) 0.051
g B 2 AR ( At/ T 4N At e/ 9 ) 0.786(0.538 ~1.149) 0.214

AR (K - Kb/ - k) 4.632(2.477 ~8.665) 0.000 1.564(0.752 ~3.253) 0.231

TNM MM/ 0/ 1) 3.635(2.068 ~6.389) 0.000 1.593(0.443 ~5.721) 0.476

TA(T, ~T, /T, ~T,) 13.280(3.251 ~54.230) 0. 000 2.537(0.356 ~18.104) 0.353

N 2 (N, ~N;/Ny) 5.742(2.486 ~13.260) 0.000 1.518(0.319 ~7.230) 0.600

1ML 2T 2 9 ( >90g/L/ <90g/L) 0.510(0.299 ~0.871) 0.014 0.901(0.505 ~1.609) 0.725

P2 [ ( >35g/L/<35g/L) 0.415(0.260 ~0.663) 0.000 0.407(0.243 ~0.682) 0.000
RIGIIT (/1) 1.139(0.717 ~1.809) 0.581

CEA ( FHE/BIHE) 2.160(1.298 ~3.596) 0.003 0.912(0.502 ~1.654) 0.761

CA199 ( B/ BA 1) 2.620(1.560 ~4.399) 0.000 2.773(1.033 ~7.448) 0.043

CA242 (BAHE/BATE) 2.582(1.459 ~4.570) 0.001 0.784(0.266 ~2.311) 0.658

NLR ( 75 /1% ) 3.776(2.367 ~6.025) 0. 000 2.776(1.670 ~4.615) 0.000

- 172 -



FAEBIGRE 2018412 4T 120 - 1E s -
100 — JENLR4{ A systematic review and meta — analysis[ J]. J Cancer Res Ther,
20 — ENLRZL 2016, 2(2) :582 -589
s 4 censored 5 Gao GD, Sun B, Wang XB, et al. Neutrophil to lymphocyte ratio as
&\i 60 prognostic indicator for patients with esophageal squamous cell cancer
ﬁ a0k [J]. Int J Biol Markers, 2017, 32(4) : e409 - e414
H 6  Hussain SP, Harris CC. Inflammation and cancer: an ancient link
20+ with novel potentials[ J]. Int J Cancer, 2007, 121(11) :2373 -2380
0 ) ) ) , 7  Dumitru CA, Lang S, Brandau S. Modulation of neutrophil granulo-
0 500 1000 1500 2000 cytes in the tumor microenvironment: mechanisms and consequences for
HEAFIN T CR) tumor progression[ J]. Semin Cancer Biol, 2013, 23(3) ;141 - 148
& 2 % NLR A E5{§ NLR Zﬁfﬁﬁiﬁ 2% 19 ttﬁ 8 Fang H, Declerck YA. Targeting the tumor microenvironment: from
understanding pathways to effective clinical trials[ J]. Cancer Res,
A B D i PR 00 8 AR A R i AR TR AR AR 2013, 73(16) :4965 ~4977
% . Xd—ﬂ:—"%* NLR %I 9%’4;1%\ % , /ﬁ;ﬁ}ﬁ?j% , méﬁ%‘% % 9  Candido J, Hagemann T. Cancer — related inflammation[ J]. J Clin
N N Immunol, 2013, 1. S79 -84
E %‘r%&d ’ ﬁ:}U KHE/I\ MS /1/t E(J lé\ﬁ % IH% ’ E F:E ﬁ ‘% % % }i 10 Lucca I, Jichlinski P, Shariat SF, et al. The neutrophil - to - lym-
q:' ﬁig E"J%%ﬁi\ﬁ o phocyte ratio as a prognostic factor for patients with urothelial carcino-
Z'KET-%;H\:ZV\] A Iléj %ﬁi{q‘f‘é % %’ JE:;;%‘ % 162 fﬁlJ s 7K ma of the bladder following radical cystectomy: validation and meta —
ﬁpﬁiﬁﬁvj‘lﬁj‘&%rgifiﬁ , 1~5 EF‘Z:/%FF , Agﬁ }%\ %\{Eﬁﬁ E,:J analysis[ J]. Eur Urol Focus, 2016, 2(1):79 -85
. S S SN N s 11 Ethier JL, Desautels DN, Templeton AJ, et al. Is the neutrophil —
3 EPE& 5 ﬁi 't ﬁ %; E"J g;E ) it L i k Kﬁlﬁ Hj‘ ml H Hl to — lymphocyte ratio prognostic of survival outcomes in gynecologic
& ﬁ%‘% £5] Eﬂ:gf gljil: e SRTAIN s ~ Iﬁj i 9%7 EF‘ NLR U ¥ J5 cancers? A systematic review and meta — analysis[ J]. Gynecol On-
B 52 40 OB A ), B ) — o 8 o R 44 7 ol 2017, 145(3) 584 -394
7 [ﬂ , JH:X‘T?'VE ?"j ﬂiiﬂ'\ﬂ /% %?)ﬁ)ﬁ*ﬁ 1:/]? E],‘J NLR ?Fi,‘zﬁf)’[ 12 Hu D, Zhang H, Lin X, et al. Elevated preoperative neutrophil —
. PN 1 [4.5.10 ~15] to — lymphocyte ratio can predict poor survival in early stage gastric
ﬁﬂguﬁmﬁ{ﬂﬁ—igﬁlﬁ © cancer patients receiving radical gastrectomy: The Fujian prospective
2= bR R AT A JE I NLR %) 7 0 5 R 1 investigation of cancer (FIESTA) study[J]. J Cancer,2017, 8(7) :
LA B, TR A 0T £ B A 2 72 1214 - 122
E’:J Tﬁ}ﬁ‘*ﬂ?% ’ _'%_ NLR {ET%%?JFU%Z: E . 13 Jin H, Sun-J,. Zhu K‘, et al. 'ljhe prognostlc- value of neulroph%l — lym-
phocyte ratio is superior to derived neutrophil — lymphocyte ratio in ad-
P vanced gastric cancer treated with preoperative chemotherapy and se-
1 Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and quential RO resection: a 5 — year follow — up[ J]. Onco Targets Ther,

mortality worldwide ; sources, methods and major patterns in GLOBO- 2017,10:2655 — 2664

CAN 2012[J]. Int J Cancer, 2015, 136(5) : E359 - E386 14 Graziosi L, Marino E, De Angelis V, et al. Prognostic value of preop-
2 el ORIRAT LM A R AT R ] o erative neutrophils to lymphocytes ratio in patients resected for gastric

RN IR , 2017, 44(1) ;52 -58 cancer[ J]. Am J Surg, 2015, 209(2) ;333 - 337
30 Xowge, EARBL, KA. i MR bR AR Y CEALCATO -9 FI 15 Hsu JT, Liao CK, Le PH, et al. Prognostic value of the preoperative

CAT72 -4 15 B2 W7 RS A b 0 i (R D A (LD ] B e 2 neutrophil to lymphocyte ratio in resectable gastric cancer[ J]. Medi-

&, 2015, 44(4) 176 - 178 cine (Baltimore) , 2015, 94(39) . el589
4 Tsai PL, Su WJ, Leung WH, et al. Neutrophil — lymphocyte ratio and O H 812018 =01 —23)

CEA level as prognostic and predictive factors in colorectal cancer: (161 B 152018 —03 — 13)
(EBE% 128 W) with intrauterine adhesions following hysteroscopic adhesiolysis: expe-
14  Huang CC, Orvs CD, Wang Y, et al. Strormal — to — epithelial transi- rience from the largest women's hospital in China[ J]. J Minim Inva-

tion during postpartum endometrial regeneration [ J ]. PLoS One, sive Gynecol, 2017, 24(2) : 299 -304

2012.7(8) ; 44285 19 SRR, U, BN, . B EOR I 4 B R X AT IR 45 R 1 B R
15 B R PTBRESIA M BUR S 7 fE ). ST R [3). WHLEEZG, 2016, 38 (15) ; 2333 ~2339

&, 2017, 33(10) : 721 =723 20 WU BEM LR BERGES TENBAEZEL]. A
16 JRIR  WRAESE, (g 2k 37 W] U0 AR 41 R I X B I B0 Ml R 3% AR Bk, 2016, 25(9) : 861 - 864

ARG FHGERMBBBCRT]. HEEAZGYAE, 2017, 37(1) . 21 MR AT RIR A TR T M P A B A T

142 - 144

17 RPLL7EVLIC, (A, 5. EH sk eR B TR A 5157 120 ik
R[] ARSI EES:, 2014, 26(3) : 265

18 Chen L, Zhang H, Wang Q, et al. Reproductive outcomes in patients

FEEERIIEE ()] A4S R 24 B 24l , 2016, 37(6) @ 532 - 526
(W Fs A A :2018 - 01 -23)
(&7 H #1:2018 03 -21)

- 173 -



