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Abstract

Purpose: Breast cancer has become the most common malignant tumor in women, and neoadju-
vant chemotherapy plays an important role in breast cancer. In this study, inflammatory indica-
tors such as Neutrophil lymphocyte ratio (NLR), Platelet lymphocyte ratio (PLR), Lymphocyte
monocyte ratio (LMR), Tumor infiltrates lymphocytes (TILs) to predict the efficacy of neoadjuvant
chemotherapy. Methods: The patients with breast cancer admitted to the Affiliated Hospital of
Qingdao University from June 2017 to June 2020 were retrospectively analyzed, and relevant pa-
thological data were collected to analyze TILs and NLR before and after chemotherapy. Results:
Among 140 patients, 21 achieved pathological complete response. Univariate analysis showed:
The effect of neoadjuvant chemotherapy was correlated with age (P = 0.033), lymph node status (P
< 0.01), hormone receptor (P < 0.001), HER-2 (P = 0.024), Kit-67 (P = 0.016), molecular typing (P =
0.007), TILs (P = 0.002), Pre-NLR (P = 0.001), Delta-NLR (P < 0.001), Post-NLR (P =< 0.001) had sta-
tistical differences, and other factors were not significantly correlated. Multivariate analysis showed
that age (P = 0.044, 95%(CI: 0.851~0.998) and TILs (P = 0.019, 95%CI: 0.031~0.728) were corre-
lated with the efficacy of neoadjuvant chemotherapy. Conclusion: The NLR before and after che-
motherapy and the difference before and after chemotherapy are related to the neoadjuvant effi-
cacy, and TILs can independently predict the efficacy.

Keywords

Inflammatory, TILs, Neoadjuvant Chemotherapy, Effective

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FUIE C 2 A AR DL IR, 2 SR Lo e T i R B R A [1] . B4 B0 9T (Neoadjuvant
chemotherapy, NAC) (1] H LAY Ge 8 9 Tk AT TR B E SR AL F RML 2, 11 RS2 25 M 2 8UE =,
NG ERIRTT TR ALK, 7RI LA (ORI T OB ROV EE 2] B FCUERH, PR RO AN R R A
o925 4T LRI T 240 B P I i R 2R G, 5 LR KR T B UIAE G [3] [4] [5], TILs RS TEr it Bh
I BT R TS, SR AN S S 1) 00 RBCR ), RVETe bR ST AR SRRk, H
B A 2OE AR B : NLR. PLR. LMR Z5[6], AHFAR T BB R IEFRFR AN TILs FL %5
8 BT O AR

2. SEEFIT
2.1, NEEAE

FAT R 1 B ORI R BB 140 44 8, 5% T ARG BNG T, HAFESE BRI TR
AW FELEL T By K IR BB A B2 b it HE (IR PEAL T 5 - QYFYWZLL27458), MHRERAE P AR 4
B R RIS REA
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NNFRHE:

© TREEZ ARG RPN, WK LR .

@ BELFRIESERIME, REAEESHEBEK.

@ A RAF7E BEUH i BIALTT B (4 2 RIBR A SR S5 5 BE s BELAR A ] T S e 4K

@ FZHHIGTT LTRSS HAR U IR, BT AT RERTT . BUHAYT . A
AT REIRITAE, ITRBIAT AR

HEBR AR AE:

@ i BhIGTT A 7 RIBRA SR JE AR AR A RE T AL o BELLAL ZOR I -

@ $3% NAC I A IR H A IR GEBO B ERIR L3I A Jes e M o 58 I 5 AL ) S 5 ) o

© R TREAT BT RNEE, SURIRKTRAEEE .

2.2. FBhiATT

T 75 ST RBU IR SR L IR, ML i 20 K, A7 AR 7 DLkt fR %
AHOCATIE AR HE . FEUA S 32 B HE ORI & A2 R 2 BRI S IR BEIZ 17 BL A2 2. BRI B2 2R
6 JEWIZ L (50 mg/m?) + FEE A EE(125 mg/m?) + FABEBEIZ (500 mg/m?); EFRIBES IR IE G B4
FARA 4 82 22t (50 mgim?) + SRBEREAZ(500 mg/m?) 5 5 4 J& 11 A 8 A A2 (125 mg/m?). B3R
KASMERAMNEBUREMRE + B . SRS HZER A 8 A2 (125 mg/m?) + RHI(AUC
= 6). RIEIL AP RCR ] 1 8 (52 BE(125 mg/m?) + FRBEBEIE(500 mg/m?), HER-2 i ik % 1
FH il 22k B4 (E 77 8 mg/kg, 2 J5 6 mg/kg) + WA ERHBU(E T 840 mg, 2 J5 420 mg) B A IRTT -

2.3. MiRFIEHr

BT B E RS U J5 SERDEEAT A8 L K L R A, I CAVF AR T AT NLR, 745 i) 3
BIVA i 4 e i ot A 2T, R DALY IS B9 NLR. NILR DA% I BURE A Hh g o e ko 40 it 1 %50 5 46
SRSz L, BL Pre-NLR ARERAIT AT MR Sk B4 Lk, LA Post-NLR fRFALST J5
PERIZE M Sk AR EL, DL Delta-NLR X3 Post-NLR 5 Pre-NLR (K ZE8 . T I i 40 i 744 #5E AE 3K
AT S 56 2 42 R bR v Ak R AR FE PP i34 T 1

2.4. IREEFIER

TEFLIRIER AL, Jebygg [ o7 S He P P G 28 240 o PR AR B R ARG 20, K 2280 TILs o7 g 1] Ja
L AR LA 5 R 20 A B e . AR E PRAR R R AR TILs /N R B ARFR[7], B TILs
DR R 301 A R 92 A 7 5 D TR R o A B R T AR PR T 43 B o SR RECHERR I /N R 2 R
AL B O 52 X 381 vk B2 40 i i 8] -

A5 S bR A 2 HE 4T %0 9% 2H 4K (immunohistochemistry, IHC)4L ¥, ] LAl ER.PR.HER-2. Kit67.
HER-2 JoiZ it f 2 28 4k 7 160 e ml % F ¢ 6 Ji A7 44 58 (Fluorescence in situ hybridization, FISH)VFf
HER-2 JR%&, #R#E ER. PR\ HER2 1 Ki-67 5% 200K FL M € X hrifE4r 79 4 2H: Luminal A 2. Luminal
B . HER-2 iZ &AM, =RHAALIRE[] -

2.5. FEEhTR0EE

o FAR BRI PEAL £ ZR AT Miller-Payne (MP)PHAl 45, MP PFAG R G700 5 4, GL WIRIEE 40 TC
A2, B AR A A AR s G2 IR AR By AR AL 30%; G3 JyiRiE 4
N> 0 30%~90%:; G4 JyiR i i 4 g i 25 /b kL 909 G5 Ay Ji M JRd R PR B A oK i IR T e 4 i o (6]
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PR 105 7 52 4= 2% fi# (Pathological complete response, pCR)E XA LR IR A& M o= i i, L IX Sk B 45
RERA T, BU R AL MP 432824 5 g% HtRELEEBAPE, AW F0K pCR 8 S MP 432% G5 11, Bl G5 i i
JRJRR PSS A R IR T e 4 M

3. Gt B

F1 SPSS BEATGe it 70 #r, IR0 A A TH R I Bobr e 22380, SRAT thee . THECEURE LU B 80(N)
Mo @) For, KRR . SSERBORER IR . R SR SRR E i e SR AN AR (148
WrifeL, Logistic [A1JA 7347 HI T 70 Hr 82 B8 7 AL fE R R 3R . 22500 SE it 2 (P < 0.05).

4. AREGR
4.1 BELPTR

AW FILANA 140 BIFFE KRB, FRIEEN 27 B2 74 5, P4 N 50.36 + 10.55 %/,
7E 140 B3, HLf 21 4 835 (15%)18 2] Miller-Payne 73 a1 110 5 2%, L& 1.

Table 1. Baseline data of patients

A 1% N/%
GRS
>50 70 (50.0)
<50 70 (50.0)
H&
#22 T 62 (44.3)
M55 78 (55.7)
TRER A
R 133 (95.0)
HA 7 (5.0)
A
G1~G2 96 (68.6)
G3 44 (31.4)
ML
931 68 (48.6)
FH 14 72 (51.4)
i R 5334
-1 91 (65.0)
T3 49 (35.0)
1E0c3 89 (63.6)
[Yikes 51 (36.4)
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Continued
HER-2
H 33 (23.6)
B 107 (76.4)
it
Luminal A 51 (36.4)
Luminal B 27 (19.3)
HER-2 A% 31(22.1)
=tk 31 (22.1)
Kit-67
<14% 45 (32.1)
>14% 195 (67.9)
URTPIES
B2 96 (68.6)
E BN 44 (31.4)
MP 73 2%
1 7(5)
2 40 (28.6)
3 58 (41.4)
4 14 (10.0)
5 21 (15.0)
PCR
s 21 (15.0)
%5 119 (85.0)
TILs
<25% 110 (78.6)
>25% 30 (21.4)

4.2. BHTEIREL

Pre-NLR. Post-NLR. TILs 7EREAE B 7R B AR B0 7 FHE, 2t ROC #h4k, i&HL AUC iR
BRI RAE AR E, ARAE R R FIRIRFR 7 R RIAHARRIE L, 4 Pre-NLR 40 Ny Ris 4
(>2.59) FMEFIEL(<2.59); Post-NLR 43 ARk 4 (>1.69) K RIELL(<1.69); TILs 43 A ERIELA(>25)
AMRFRILH(<25), AT B0, W& 2,
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Table 2. ROC curve analysis of neoadjuvant efficacy in breast cancer patients

2. FLAREE B EFNERENTAL ROC L 4R

AUC U R e
Pre-NLR 0.641 49.6 85.7 2.59
Post-NLR 0.775 78.2 76.2 1.69
TILs 0.702 476 83.2 25

4.3. FLERER NAC TR WA R AERE S

TEINBE TR 140 44 v, A5 21 4 538 ik Miller-Payne 23 ZbruE 1 5 2%, K5 A pCR
AAEE pCR 41, 45 BT BT BT I7 20 S 4EH (P = 0.033) R R 45 175 (P < 0.01) BL &R %24 (P < 0.001).
HER-2 (P = 0.024). Kit-67 (P = 0.016). 7> ¥4>%(P = 0.007). TILs (P = 0.002). Pre-NLR (P = 0.001)-
Delta-NLR (P < 0.001). Post-NLR (P < 0.001)fF{ESuit 2% % 5, HARKZH I BAH G, fEKK AR Pre-NLR
W, 21.4%0 B HBERENSIA R 5 . BERIAYL(3.3%) AE 08 AR E I AT AR . XF T Post-NLR,
RFIRAS, F 17 4(40.5%) 55 PP IT G OB R IF, [FIFER skl Vs 7E Delta-NLR
(o BT eb, A7) 2 A B AL T RO B IE A 2L 4(26.4% VS 2.9%), XF-T TILs [0 reh, KBLEFRIAN TILs

RE % W] ik B LB R ) R SN, AR 3,

Table 3. Relationship between clinicopathologic features and NAC efficacy

5 3. IERRIEBIFES NAC T &R

s 771k %F] pCR

A N(%) n - » P 1t
21 119
G
>50 70 (50) 15 (21.4) 55 (78.6)
4538 0.033
<50 70 (50) 6 (8.6) 64 (91.4)
WAL
RS 68 (48.6) 19 (27.9) 49 (72.1)
140 <0.001
FH 4 72 (51.4) 2(2.8) 70 (97.2)
W ZA
FH 4 89 (63.6) 6 (6.7) 83 (93.3)
13.069 <0.001
IH 1 51 (36.4) 15 (29.4) 36 (70.6)
HER-2
FH 44 33 (23.6) 9(27.3) 24 (72.7)
5.101 0.024
B 1 107 (76.4) 12 (11.2) 95 (88.8)
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Continued
apit]
Luminal A + Luminal B 78 (55.7) 6 (7.7) 72 (92.3)
7.377 0.007
HER-2 [H1E + =M 62 (44.3) 15 (24.2) 47 (75.8)
Kit-67
<14% 45 (32.1) 2 (4.4) 43 (95.6)
5.795 0.016
>14% 95 (67.9) 19 (20) 76 (80)
TILs
<25% 110 (78.6) 11 (10) 99 (90)
10.065 0.002
>25% 30 (21.4) 10 (33.3) 20 (66.7)
Pre-NLR
<2.59 79 (56.4) 19 (24.1) 60 (75.9)
1.649 0.001
>2.59 61 (43.6) 2(3.3) 59 (96.7)
Post-NLR
<1.69 42 (30) 17 (40.5) 25 (59.5)
30.543 <0.001
>1.69 98 (70) 4(4.1) 94 (95.9)
Delta-NLR
<0 72 (51.4) 19 (26.4) 53 (73.6)
15.080 <0.001
>0 68 (48.6) 2(2.9 66 (97.1)
4.4. F.BRE NAC T WA RSEA RS
Table 4. Multifactor analysis of neoadjuvant chemotherapy
= 4. FHBUTT T ERS R
OR 95%ClI PH
RS 0.921 0.851~0.998 0.044
N el 3.561 0.523~24.226 0.194
W AR 0.947 0.101~8.847 0.962
HER-2 %Zfk 1.429 0.201~10.135 0.721
Kit-67 0.973 0.942~1.005 0.100
oyl 3.665 0.182~73.682 0.396
Pre-NLR 5.165 0.832~32.077 0.078
Post-NLR 2.407 0.266~21.822 0.435
Delta-NLR 0.251 0.023~2.719 0.255
TILs 0.150 0.031~0.728 0.019
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PRSI LB TS B S AR L HER-2 244\ Kit-67. 4> 43 7 . Pre-NLR. Post-NLR. Delta-NLR.
TILs #2549 X\ 7 logistic [0 334, 45 5 27 TILs il Bk 7 s B B 4 (K 4 57 7l 8- F- (OR = 0.150,
95%Cl: 0.031~0.728, P = 0.019), TM4F#. MRELEEM . HMEREZAIE O HER-2 4k, Kit-67. 73401,
Pre-NLR. Post-NLR. Delta-NLR AEME ML, K UBHEMIG. Wk 4.

5. g

e T2 4 B A 7R B AR AR 24, BRI R S 5% (tumor microenvironment), iR il 5% 2 ELALEE
JEE AR i o 200 B R 2 R S [10] o R 240 B 5 e R SR B [V AH EL R, Sk (R s o e R R e . S0E
FENAR G2 ZRGENT F1 0 El ) SR SR, TERRAM TR, KBRS —Fh B IR WL [11]. TS
103 2 TR B G A IR R A A DR A AR R R SRR [12] [13]e AR ERAE BRI A BE R, A 5 RIE R
RS R R 2R ¢, IX TR T A S M 51 A IR I A AR R AR AS B R T T4 R A 3R 15 L&
DNA &EHLHI 4R [ 14]

MLV FF P R R 28 i (neutrophile) . 96k B2 40 fifd (lymphocyte) . B.4% 21 it (mononuclear) F1 I /)M i (platelet)
TE S L IE AR AR R AR R4 D SO e s M B 2R 7, Refs A R A, @B — &
T RAREMFIZH T, AR TR e e s AR K R 7, (Rt R A KA Bz gt Re % 7
R RRE AR DG AR, (R 4n Mg iE . 1228, B, BiAR M ARG /IR e 5 R TSORE DG IR
FARHE M A B, SR 2 s IR E A A Sy G2 M DU (1 B Bl 0, I I O AR R B e A R
FHIVE R, JCIH R AR T A0 M E A B e G se SSE, T SR80 e e 4 PR R0 2, 0 1) P 4 P A= K [ 15] [16],
TEFLIE T, AT CD8+ T AR vz Mg iR i 5 B SR T iR N AR BE S AT 5 % DIAE O .
Ui Yam SRR R B, CDA+THE T 2 FAE S TG MFRA O¢, B2 mbErE T itk s NAC
J& pCR A= I3 FL AR e 20 v MBS A 9 [17] [18], X UETHRENHF 7T NLR. LMR A1 PLR 955t 4 Bh
A7 H e s S BT BTN AE F B A T RS A

CEWIFIR M, NLR EZ BRI I S s, I 51 2 AR R A G . TERRAE T 7T
H, HE[19]. B EE[20]. 45215 CAUE YT T NLR 54007 ) S BT TRINARSG . 55 2 Tt
FEY, B NLR 5HEB MR BRI AR A 55 [22] [23], L) —5T Meta 20 roifd, Bimi
NLR 5% Z 1) DFS FLEEAERAIC[24]. SEri i LU SR & PR, SCmi) NLR 55 50 i AR 28 14 7L
IR 0% TERSZIRTT AL B v, IR AN IR 1Y 0 5 B 1 pCR 2 B8 i (1 T35 AH K

SRR I SR A, SORETE VAT IR A R A R S bk A EE AR P, R bk 4 IR R e R
TG A EE L hR AR, A0 LI E 2 D8 1 3R B R8T AT o R A 0 M bk £ 48 i B 2 (NILR) R ITIL /N
TR EZH A 26 (PLR) A& 28 0E G2 S M. I B 4R A, IR SE -5 2%l g 1) 1915 25 DD AH 26 [20] [21] [25] -

AW TR I TILs A 2 BN FLIRE NAC J7 2T TS F8 AR, TILs Ik E, Frif Bk 77 Aok .
IT R JE A9 NLR B L2 BAR R AE RN NAC BT TN R 7, (EAT 6 3 a0 e B e . (KRB
PreNLR. Post-NLR. Delta-NLR < 0 ¥ <3R5 BHIF 7 3L 81, A FAAE— € R, 5k, &
W FCE FIREAR BARN b, BAAFIEIFERZE . R, BT REARRD, BATGE L RIS &M o1
SEHAT 8T S5 =, NLR AIREZB| &AL, XL 1A BRERIIM o, Wtk
SKIIIE FT RE M 4K LE IR NAH 5T o

SE
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