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Association of systemic inflammation - related indicators with clinicopathological factors

and prognosis of breast cancer patients

ZHAO Jialin',CAO Xi',PENG Li', WANG Xuejing', REN Xinyu®,SUN Qiang"

'Department of Breast Surgery,’Department of Pathology , Peking Union Medical College Hospital , Chinese Academy
of Medical Sciences & Peking Union Medical College , Beijing 100730, China

[Abstract] Objective: To analyze prognostic values of systemic inflammation-related indicators in preoperative peripheral blood of
breast cancer patients. Methods: Preoperative inflammatory indexes, such as neutrophil - to - lymphocyte ratio (NLR) , platelet - to -
lymphoeyte ratio(PLR) , lymphocyte-to-monocyte ratio(LMR) and systemic immune-inflammation index (SIT) , were obtained from 380
breast cancer patients who complied with the selection criteria. PD-L1 expressions were detected by immunohistochemistry methods in
tumor tissues of 36 triple negative breast cancer (TNBC) patients. The survival analysis was performed based on the rate of breast
cancer-related death. Results: Levels of NLR and SII were related to maximum tumor diameter and clinical stage of breast cancer
patients, while the PLR and LMR had no significant correlations with clinicopathological features. Univariate and multivariate analysis
of survival showed that patients with high SII levels had shorter breast cancer specific survival. Meanwhile , levels of SII were probably
correlated with PD-L1 expressions in TNBC patients. Conclusion: Preoperative SII levels could be associated with tumor staging and
prognosis in breast cancer patients. There may be a correlation between positive PD-L1 expressions and low SII levels in the TNBC
subgroup. Systemic inflammation - related indicators of preoperative peripheral blood may provide further choices for disease
surveillance of breast cancer patients.
[Key words | breast cancer; systemic immune-inflammation index ; tumor infiltrating lymphocyte ; programmed cell death-ligand 13
prognosis
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MR A ERIR AT W G T AR /% GLOBOCAN
HIGETE , 12 BKIE BN, ZLIRE 29 & B 2 1
IR 1Y) 24.29% 5 AL 2018 45, FLHRIEAE A EBROBT K i 1
K2 209 07, Hoh 29 62 7 A S TR . 7EH
P FU R R R B R I JRE , FIUTE 31 2021
A, 3 PR S SR B A 250 77 I BR
HI2 WA, IR RIRYT RSB X EE, H
T AL BREA 1)l DA 030 K 931 B g Al o
FERT NG ARG CAT B2 T, W S TS
AR G DR 2R 6 ) W A 1 AR S i IR YR T
MR =B FL IR (iple negative breast can-
cer, TNBC) 248 MEWU R SZ 14 2R 2 AR RN 3R 1
A TR A2 AR 25 DA B A 2L i, o i A 2L B 11
10%~17% , UL IR 53 B0 OB IXURG
LRG0 B S B IR O A R 10 2 A
FHOE, o TBeZ BTG 7HE LS TNBC A
FP PRS2 IR BRALST SO 7 A, TNBC Y Sl 7 i
W SIS

BEHE e S e TR A 5 g 4 2 [ A R
VEFH B 52 3 G TE , RAE B S ik H i v Jed AH G
WEFE A AT T A e P 2
IR EL 4 LG 1B (neutrophil-to-lymphocyte ratio, NLR) |
MLV R T 28 L AR (platelet-to-lymphocyte ratio,
PLR) . bk U0 41 9 A1 5042 40 9 kY {6 (lymphocyte - to -
monocyte ratio, LMR) & RGEPE G se P S RE T 4K (sys-
temic immune-inflammation index , SIT) ZF RIEFSFR
B TIPAGHUA B RAERES  ITA S RAIR R H
55 HUAR Bds B FLIR R A TS DG R i — I LA
2 M BTSN R RTIETEBA ST B AR R R
i 55 LR IR 1) DG R L T ST UE SIS e B C- SOy 4 K
V- T e ] BB I LR A AR o AN B I S
AT NLR \PLR \LMR A SIT 7K -5 L R g £ 3 1
PRIGHRFIE Z [ 1 OC 2R , 45 G R W B 1 225 AT Al
TS A, Ik —25 43 B TNBC S8 3 A e q6 b5 5
e T 2 I A 1 (programmed cell death -li-
gand 1,PD-L1)FER A CH: , W R J5 22116 RIZTR
RS E SR .

1 XEMTTIE

1.1 %

FEHAL Z IS B 2015 4F 1—7 H A IS4
ATERRAERY 380 151 FL A 28 AR M WA AT 5%
E AR AR PRI s Hh B 2 hn T ARG AR
FEUFSZ R TNBC A 3L 36 ], AL BRE WIS

WAL e RS , 4552 TR IR 56 [ [ 2 25 5
JEAE M 285 (NCCN) 45 B A7 AR I RO 47 BTG 7 5 BT A A8
BRI EBIRIT R B BT AE R

MAFRE : OFI2 R 3L B R Z LR
TR SIRT B L PR ORI T A Be AT B2 A1 1fi
BRI s T A B e Z At T ARIAST , A5 L
UESE AR PRI B QAR S B 0I5 B 58
B, HAEEZ ARG MRS SAIIBEDT o HEBR bR i -
A4 TP S 7L 0T 04 8 @R HT A7 8T
G BIIRTT Y FLIRE A s ORETE R A7 RO/ sgxt
FURTAR IS N FUR I 0 B @F I H A G
R0 B OB MR B . ARG B R R
AR Dot BT A R A R 2
1.2 ik
1.2.1  RATHMA s b & Gokk K 9z 48 % 35 AR 0931

WA SEE AHIT A1 A Dk i A A I 45 2R L s s
PERLAAHE (neutrophil , N) Ik EL 20l (Ilymphocyte , L) |
I/ (platelet, P) . B2 41 S (monocyte , M) A& £ X}
{d, 435715 NLR \PLR .LMR FISIT; 2 NLR N &
L2 XHE Y FUAEL, PLR 2 P LZAEXHEL Y HU (B, LMR H
LB N2 5B LUAE, ST AU, PXN/L,
122 W RIRILAFAER A I FE A7

AR B I PR e AR AR AL A5 4RI L R
L R B RS CTNM 300 B H At L g A
KIGHREE RS . AT A ARG i B 20 5 U1 A
UESE N FUIRSE 2 WibRES 25 WHO 732855 4 i, th
F/0 2 Z PR PR A . AR S AL T v (im-
munohistochemistry, THC) il & ¥ g 9 % FH A6 45 , £
F5 M4 2K SZ K (estrogen receptor, ER) (223 & 32 1K
(progesterone receptor, PR) %5 [ iR L ; N7 A
£ A F 24K 2 (human epidermal growth factor recep-
tor 2, HER2) 14 & 1 W 25 45 THC Mt JFA 2% &2
(fluorescence in situ hybridization, FISH) 2RO W,
Itk — 2 K H e B AR TT i 01 TNBC 21417 PD-
L1 13RIEKF-

A 5T T8 0 R AF IR AR 32 2 FLIR R R
A A7 (breast cancer specific survival, BCSS) , Bl A
H IR BT H A P 8 ) BE T H I (JET
) RN ] TRD B 5 it BE B 28 2R 8 SR 2= B DT R 48
AR K mpB R 73, DURISEE D 3, A 3~
6 A BEVT 1R, I AL H 1Rl 22 20194 12
1 H RIS T K RS Rt
123 PD-L1 % &y Flagi7of

Z: 2% WA T I I e PP FIBR UET AR BT
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200 5T 5 SV T 100 A B € A (OO, A AN
RGO < 5S%IN A ZBITERIR, MG 63
=5% N A2 BHPER A
1.3 %itE sk

J2 T SPSS 24.0 et H /) S Bt A5 e it
O30T o 75 BRAE ST, R 2R A R AR
(receiver operating characteristic, ROC) il £k 7 s 1k
INLR \PLR .LMR % SIL /32 il i, 945 S
B B e HAFRAEZH o A ) 20 1) /) e R
FHR D5 K46 , P78 18 AH DGR FH Spearman S5 20 AH XS
55, K H Kaplan-Meier 15} Log-rank £ 5 53 # L #5¢
AN T 43 40 R 3 1 BCSS 22 il A= A7 1l 4, iy FH o K]
R MZ KR Cox LU XU [ RY S4B S F8 bR 5
BCSS WA INE , BT 70 B 2R FH XU 95% HI A7 X [4]

P<0.05 WESASIFE XL
g B

N EFH R BAFIER LR

A5 A A FL R R AR I (57.00+18.39)
% (21~89 %) , V-2 g e KA (3.33+3.20) em (0.8~
6.5 cm) , 7 Bl IR E] 504 A (8~59 4 H ), Hirp 36
11 (36/380,9.5% ) & TNBC., JIFA B # AR IR IE
H, TCH A B e R ER GRS  STEARTT 7 d RAE
FpiKIL . ANRTATIA , 454 ROC I FUEE (1)K
HAT N E NLR(=1.93) 41 (218 f71)) FIIE NLR( < 1.93)
2H (162 1) , = PLR (=132.50) 2H (176 5] ) #1ik PLR
(< 132.50)41 (204 4] ) , 55 LMR (=6.09) 41 (242 4] )
FMIE LMR ( < 6.09) 2H (138 4] ) , =5 SIT(=636.56) 4
(22241 FIMEE ST ( < 636.56)2H (158441 )
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Figure 1 ROC curves with different cut-off points to differentiate patients based on BCSS

22 FRE A6 KRR & ki PD-L1 % (5 (8 4] B AR 1 1 DI AN ] = B P 2L it o A

FRAE LR A2 AR AE , 53 BT AN [R) 4341 AR 24 K]
FRIAHOCHE , 45 3 Wb, 7E 8 73100 7 THT , NLR Mz SII
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Ko, Herh g e KA > 5 em BOFLIRIR B 0 I
55.6% I 54.2% M 15 NLR 44 (P =0.026) J 7 SIL 4
(P =0.013) , i3 10 A 0 8 & 8 & NLR 41 (P =
0.017) K 5 ST 2H (P =0.004 ) [ R #3221 %5 i g
RS em Mg 1~ 103 A9 8 255 0] 35 382 (%
NLR M AR SR, 2 A g2 L (R 1) . At
FEEFE T, PLR S LMR 7K 55 2L B9 238 Al AR
PR TC I S AH e AR e A TR O = 5
SR B R AR R B SRS R o L2 2R gy
9p ORI RS TNBC %5 Hejg i 22 73
TGt (P >0.05,%2),

2.3 TNBC £ % PD-L1 & ik 5 R Bl 5 2A69 48 % Hk
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FAE , A 205 (0% < 1%, B 1%<4 5 A%
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AAIFGE R FH BCSS y EZAAFFR bR, BRI Cox
[ AR (LA P < 0.1 g AnifE) s, I R WL Fs
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Table1 Comparison of clinicopathological factors in different NLR and SII subgroups of breast cancer patients

(n(%)]
7S LS ES fIkNLR4  ®NLRZ4  fH Pl ksS4 T SITZH Xl PAH
AR 0.588  0.433 2398  0.121
<55% 99(55.3) 80(44.7) 112(62.6) 67(37.4)
=55% 119(59.2) 82(40.8) 110(54.7) 91(45.3)
FLEAb 3706 0.054 0.147  0.929
RILFA 75(65.2) 40(34.8) 71(56.8) 44(43.2)
2UFAR 143(54.0) 122(46.0) 151(57.0) 114(43.0)
i s b 2 0.049  0.825 0223  0.637
AR L 25 T A A 57(56.4) 44(43.6) 57(56.4) 44(43.6)
s R 253 AR 161(57.7) 118(42.3) 165(59.1) 114(40.9)
i Ig R 2413 0342 0.149  0.928
TGN 135(54.9) 111(45.1) 145(58.9) 101(41.1)
AR FLIRIEAH OGS M s 58(63.7) 33(36.3) 53(58.2) 38(41.8)
FLAMIEA S 25(58.1) 18(41.9) 24(55.8) 19(44.2)
Jiehed Je K A% 7309  0.026 8.737  0.013
<2cm 93(63.7) 53(36.3) 97(66.4) 49(33.6)
>2~5 cm 93(57.4) 69(42.6) 92(56.8) 70(43.2)
>5 cm 32(44.4) 40(55.6) 33(45.8) 39(54.2)
REZERA 3261 0.071 0.014  0.905
PR 94(52.5) 85(47.5) 104(58.1) 75(41.9)
B 124(61.7) 77(38.3) 118(58.7) 83(41.3)
Ji9e 53 19 8.113  0.017 10.854  0.004
I 98(64.5) 54(35.5) 103(67.8) 49(32.2)
1149 88(56.4) 68(43.6) 86(55.1) 70(44.9)
118 32(44.4) 40(55.6) 33(45.8) 39(54.2)
A= 0432  0.806 5560  0.062
(Wt 53(54.6) 44(45.4) 86(68.0) 31(32.0)
ok 115(58.7) 81(41.3) 111(56.6) 85(43.4)
sk 50(57.5) 37(42.5) 45(51.7) 42(48.3)
JokAE R A 0.906  0.341 0.000  0.994
H 83(60.6) 54(39.4) 80(58.4) 57(41.6)
JC 135(55.6) 108(44.4) 142(58.4) 101(41.6)
TNBC 0228  0.633 0.134 0714
= 22(61.1) 14(38.9) 20(55.6) 16(44.4)
i 196(57.0)  148(43.0) 202(58.7)  142(41.3)

LEARS VB2 0 S K T e LA L PLR 4321

BCSS 1t F 1 SII # (Log-rank P=0.001) . 1f— %}

LMR S 215 R R I Geit2g 25 5 FL I B 1
AN RS 5 9 4 1 & & TNBC  NLR 4341 % SI
YA SNE (K 4) . ZHE Cox MBI S H7 45
R W R340 B STL3-20 AT fit S LR T 1)t
SRR (£ 4),

& H Kaplan-Meier i M Log-rank K56 531 r 5
BE B BCSS, A A7 2k o T/ 56 25 1 BCSS IR
T T M H 4 (Log-rank P <0.001) , iMij {fk SIT & & )

TNBC WAL A TAAE T, 455 /R PD-L1 [HMEA 5
FIPEZH7E BCSS F oM W 4t it4% 22 5+ (Log-rank P=
0.652) ; 1M SIT 432078 TNBC A= 475 T AFAESE i1
75 (Log-rank P=0.030,%3),

3 % i

ASBIEFE 8 1 53 A B O L R B I PR
HUGORE, B UCK BELERT T e 21 n] e -5 FLIRE A O



.78.

Moa B R R o

#H

FA1EH 1
202141 A

X2 AFEPLRELMRSAFIREEENRFAFERELE

Table 2 Comparison of clinicopathological factors in different PLR and LMR subgroups of breast cancer patients

[n(%)]
Il R PR IH 36 K PLR 41 HPLRAL M P{i  {KLMR4l  &LMRAL Ml P
A 0.108  0.742 0.927  0.336
<55% 85(47.5) 94(52.5) 119(66.5) 60(33.5)
>55% 91(45.3) 110(54.7) 123(61.2) 78(38.8)
FLo b 0.027  0.869 0.168  0.682
PRFLTA 54(47.0) 61(53.0) 75(65.2) 40(34.8)
ESUIESN 122(46.0) 143(54.0) 167(63.0) 98(37.0)
s b B 0775 0379 0.789 0374
AR B A TR R A 43(42.6) 58(57.4) 68(67.3) 33(32.7)
MR E AR 133(47.7) 146(52.3) 174(62.4) 105(37.6)
i Ig G 0.555  0.758 1.639  0.441
TEFRWEL 117(47.6) 129(52.4) 153(62.2) 93(37.8)
AL FLBRIRAE GGG 41(45.1) 50(54.9) 63(69.2) 28(30.8)
FLERAE G M sl 18(41.9) 25(58.1) 26(60.5) 17(39.5)
Jihed fpe K A% 0.175 0916 4014  0.134
<2 cm 66(45.2) 80(54.8) 102(69.9) 44(30.1)
>2~5 cm 77(47.5) 85(52.5) 98(60.5) 64(39.5)
>5 cm 33(45.8) 39(54.2) 42(58.3) 30(41.7)
RSN 0.032  0.984 0.045  0.832
FH 83(46.4) 96(53.6) 113(63.1) 66(36.9)
B 93(46.3) 108(53.7) 129(64.2) 72(35.8)
it e 533 0354  0.838 3328 0.189
[t 68(44.7) 84(55.3) 105(69.1) 47(30.9)
13 75(48.1) 81(51.9) 95(60.9) 61(39.1)
1|32 33(45.8) 39(54.2) 42(58.3) 30(41.7)
HB2ER 2806  0.246 1.070  0.586
Epate 38(39.2) 59(60.8) 66(68.0) 31(32.0)
ot 97(49.5) 99(50.5) 122(62.2) 74(37.8)
51k 41(47.1) 46(52.9) 54(62.1) 33(37.9)
Tk R 0.097  0.756 0.077  0.782
H 62(45.3) 75(54.7) 86(62.8) 51(37.2)
T 114(46.9) 129(53.1) 156(64.2) 87(35.8)
TNBC 0217  0.641 0.114 0736
= 18(50.0) 18(50.0) 22(61.1) 14(38.9)
& 158(46.0) 186(54.0) 220(64.0) 124(36.0)

[ 40 JE I 3R GEE 98 i AH G HE A7 (NLR \PLR \.LMR }%
SILZE) AT, % JEA L A5 25 R K DL BCSS
JAEAEE AR FUNR I BB TP AT TS S, WA 5
UE SIL AT BEAFAE Bl 5 A {8, FF45 & TNBC 1 PD-L1 &
TR BT LA TR M AT, SR AR T R G R AT
FHICFEARAE FUNR I TS Hh AT AR AN AL

JiIgg 15 9 i A H AT ST A BT 400K, F 9 45 51
87 AR ] BEIE A2 IR A A R m A
A LR A I IR G | DTS2 MR RE 119 2 A R R

&, BRAERFSR /R ", % NLR . /& PLR X LMR
1o ST 55 LR FR 3 TS AS ARG . L& AR A I
PR BRI H |, R SEO R (HEE FR M )
AT PR SR A, AR AT S A LI T Y
TRTEIR AR, AT RE A 3 Sy fi 58 FLELA F0000 M 1 i AR
SR ABFFEIESE SI AT BE 52 I LI R BCSS
(R 7 G R 2%, HLPE TNBC 37 41 vh ] REAE7E TS
WrfE. UEAh, BRAERESES > i A1 8 A A8 b
A8 5 ZLARBTH IR BB E ARG, X HR YT R
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Figure 2 Expression of PD-L1 in triple negative breast cancers by IHC

#*3 TNBCIEARFARESEK PD-L1RIEFR

Table 3 Expression of PD-L1 in TNBC patients (n)

P! PD-L1FHYE  PD-LIBAME {5 PIE pai! PD-L1PHYE  PD-LIBIME  rfH  PIH

NLR 43¢0 0.097 0.572 || LMR 341 -0.181 0.291
K NLR 2 6 11 K LMR 24 4 14
= NLR 41 5 14 = LMR 4 7 11

PLR /340 0.255  0.134 || SI434d 0.380 0.022
K PLR 2 6 7 K SITZH 7 6
= PLR 41 5 18 155 SITZH 4 19

IAFAE A E PD-L1 38 5 , 55 e U 1 Sl R S e kit 2 456, LA

SIAE A ZEE VG TR bR , HBUS A AT i3 i)y
A F PR 200 R EL 4 P Sh RESR AR 1L/ AR
A IR I A R RS, DR e e AT B e 2 At
WP IEA B e I 52 5 r P 0 i T S e R A 4
JfL A AR I L VAR R -8 SR RSEAN BT, 2 5 i
Ted (3G B RN FE RS 5 5 10/ AR FR PR 20 B AR S
B g2 SO AT BEL Lk B e 0 2B A AL AL i gg AH DG Ik 12
A Z AR TS RAF . BR b SCrh ik S E
NG YT LT BGT  E SN B AT T 1
PRAR SIS FLIRE F A N 2 AR TP T 257 S i 22 B
BT RERI T SCR Z RN OC AR

PEAER, T FLIE 0 BU TG A B W
SRR, ARG MECER SR iR R R L A A K
PD-L1 A 2 A KL BRI 36 15 e, [
AR P SR R SRS 0 1 TS iR B A
TRYTHE R . TEAENR YT I T, B ) A0 M AR R AE T
ZAK 1 (programmed cell death 1,PD-1)/PD-L1 )55
7 AR BT B MR VG T 7 v, 32 i BE T PD- 1/

KB AGMREG H G ARBFSE R, PD-L1FE TN-
BC H FHME R IR 30.6% , 5 BEAEHF S 222 45 SR 4
A—F, [FE, BT E AP TNBC F PD-1/PD-L1
B BH % % 5 T 9F TNBC, #78 PD-1/PD-L1 Al i 2 5
TNBC B &4, 3T BEBCH A TNBC (IS TEIR Y T HE
R UBGE R TNBC SE AR T e R, ILAh, X
01 e £ S ILAE AR 0 2 BT R I, 232 e g
1897 )5 NLR K SIEE KL 2R 7K - T i 1) B8 Tl o
2, W RE R T S e T T AR 2 5 DT A TN-
BC AR TT A TS A i P I S AL JEL
A FE AN JE 2 Ak A B L F ST, TNBC
WA B EREA R AR, SILE TNBC (8 5 b i B
{8 Je 5 PD-L1 BAR S R indis (91 B A4 o 45cai
(A VA A, I R ) B 1 B T 0 — 2 B0 IE 5 5
SIHA 5 3R B AE T sh 25 Wa I A0 5, N — e R
BB WML ) G e RAERAS AT ZEAIL ) I fige g
ARSCHIEE R FEA R — e PR TR N, A8 S0
WX RIS R A EENSZNE, FE, S
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Table 4 Univariate and multivariate Cox regression analyses of prognostic factors for breast cancer specific survival

ER R R AT ZHZ 0T
Y = HR P 95% C1 HR P{E 95% CI
AF 1.396 0.159 0.878~2.220 1.010 0.126 0.997~1.023
L5 b v 1.171 0.546 0.701~1.956 — — —
s b 2 1.121 0.673 0.659~1.907 — — —
Jied R s 0.324 — — —
TR L — — — — — —
AL AR KR L 1.150 0.617 0.665~1.990 — — —
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Jihea 5319 <0.001 <0.001
| — — — — — —
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=R 0.614 0.609
ISR — — — — — —
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Figure 3 Analysis of survival by Kaplan-Meier and Log-rank methods
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