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Association between systemic immune-inflammation
index and neoadjuvant chemotherapy efficacy as well as

prognosis in triple-negative breast cancer
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ABSTRACT

Objective: Triple-negative breast cancer (TNBC) is a highly aggressive subtype of breast
cancer with a relatively poor prognosis. Neoadjuvant chemotherapy (NAC) is the main
treatment method. Due to the heterogeneity of the tumor, the chemotherapy response of
TNBC patients is significantly different. Inflammation is closely related to the occurrence
and development of cancer. The systemic immune-inflammation index (SII) is an indicator
that can comprehensively reflect the state of systemic inflammation. This study aims to
explore the association between SII and the NAC efficacy as well as the prognosis in
TNBC.

Methods: The data of TNBC patients who underwent NAC and systemic treatment in
Xiangya Hospital of Central South University from January 2015 to June 2019 were
collected. According to the inclusion and exclusion criteria, 231 TNBC patients were
finally included. The pre-NAC SII was calculated according to the blood routine results of
the patients at 1 week before chemotherapy, and the patients were divided into a pre-NAC
low SII group (SII<412, 115 cases) and a pre-NAC high SII group (SI[>412, 116 cases).
The SII after chemotherapy was calculated according to the blood routine results of the
patients at 2 to 3 months after the end of chemotherapy, and the patients were divided into a low
SII group after chemotherapy (SI11<474, 115 cases) and a high SII group after chemotherapy
(SI1=474, 116 cases). Pearson’s chi-square test was used to analyze the relationship between
SII and other clinical characteristics of TNBC patients, and the relationship between the
NAC efficacy and clinical characteristics of TNBC patients. Binary logistic regression
analysis was used to find independent factors that affect the efficacy of NAC in TNBC
patients. Kaplan-Meier curve analysis was used to analyze factors affecting the prognosis
of TNBC patients. Cox regression model was used to find independent factors affecting the
prognosis of TNBC patients.

Results: Before NAC, the differences in SII between groups with different ages and tumor
sizes were significant (P=0.007 and P=0.002, respectively); after chemotherapy, there were
no significant differences in SII between different ages, tumor sizes, histological grades,
lymph node staging, and Ki-67 groups (all P>0.05). There were 115 patients with low SII
before NAC, with a pathological complete response (pCR) rate of 15.7%; there were 116
patients with high SII before NAC, with a pCR rate of 6.0%. Patients with low SII before
NAC had a higher pCR rate than patients with high SII before NAC, and the difference was
statistically significant (P=0.019). There were 156 patients with lymph node staging pN,,
with a pCR rate of 14.7%; and there were 75 patients with lymph node staging pN,—pN,,
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with a pCR rate of 2.7%. Patients with lymph node staging pN, had a higher pCR rate than
those with lymph node staging pN,—pN,, and the difference was significant (P=0.0006).
During the follow-up, 34 patients had local recurrence or distant metastasis. The Kaplan-
Meier survival curve showed that the 3-year disease-free survival (DFS) rates for patients
with low SII before NAC and high SII before NAC were 87.8% and 82.8%, respectively,
and the former was significantly higher than the latter (P=0.005); the 3-year DFS rates for
patients with tumor sizes of T,-T, and T, were 89.0% and 67.5%, respectively, and the
former was significantly higher than the latter (P=0.001); the 3-year DFS rates for patients
with lymph node staging of pN, and pN,—pN, were 87.8% and 82.8%, respectively, and the
former was significantly higher than the latter (P=0.009). Cox analysis showed that SII
before NAC and tumor size were independent influencing factors of patients’ DFS (P=
0.038, P=0.010, respectively).

Conclusion: SII has important clinical significance in predicting the efficacy and prognosis
of NAC in TNBC patients, and it has the potential to be a biomarker.

systemic immune-inflammation index; triple-negative breast cancer; neoadjuvant

chemotherapy; prognosis

= B ¥ FL IR J@ (triple-negative breast cancer,
TNBC)/&FLIRIE I — A, 5 BT A SRR Y 15%~
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FEAE (A NLR A PLR)AHLE , 385 3 A2 20 il 240 i bt
AT E Y ST AT RE 2 —Fh 8 S 45 S W AILIAR S A0 R
SRR, AWFSE B AEIEAL SIS NAC /Y7 TNBC
FP RO TR RO

1 M&E57F%

1.1 &

PARRHE: DEZTFAR . TP ERGIAIT; 24
NAC J& ik i B 58 4 2% fi# (pathological complete
response, pCR), ZERIBRA s AL~ e B (LT
TR R A F R 2 Ak 45 J 45 TNBC; 45 NAC J5 A ik 5|
pCR, ZEHII AR J5 br A G 28 241 Ak 25 34204 TNBC;
3)Ja PR A AR P R N 5 4) IR S
44 1k 42 7% ER(-) 3% ER(<1%). PR(-) 8% PR(<1%).
HER-2(-)~(2+), {HJ&: HER-2(2+) 1 i 98 20 4156 %

N
AP

J5 A 2% 22 £ R (fluorescence in situ hybridization,
FISH) 5 I 45 525 R BAE 5 5) A 5 % 1 Bif U5 5% %)
pCR & SCATEZLIME R At R & SIS I i 4 21
SEUEHEBAER B I A A, R TS T0 s B R
ST pCRIFIWHK IR (hEdTE U 22U
ZIRTER SHEQ0194E/M)) wnifE, WSS HES%
(AJCCFERE 73 FWE) - (55 8 D) HP e K TNM 73 31 A
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T A8 TR 28 FL 0 T R AR 2015 4 1 T 220194 6
F A R RN B B LR TR 1Y 231 ] TNBC 2
H IR TRL

1.2 Ak

FRAE B A7 R 1 0 i S SR 153 NAC i
SI. LANACH] SHATH A AL 412 /E R E , #5840
5 NAC Fifik SIT £ (SII<412, 115 {5i]) F1 NAC i /& SII
ZH(SII=412, 116",

BETE T TS HUR A9 2~3 4 A AT I FAS
A, MR A SRR T SIL. LMEYT S S
LA 47AVE R BE, K 28 43 A AT 5 A% SILZ (STI<
474, 1156 LT & SIT41(SII=474, 1164,

i BERIG 2HFENAE3~6 M EE 1R, RF
3~5AENRE 6 H A 1R, F B LR B U 145
ATT2EATRR T B WG AR . T
Jii 4 f7 (disease-free survival, DFS)Hf[E2F ARG EH

F1 TNBC 2EFIGFRFIMES SHIMXR

YRR B & s PE T Z Bl B ista] . iZ W53t 215 3
WHORE B B PR 22 fe B R L 4 it oE (R
2019030220)

1.3 ZitFabiE

K HI SPSS 23.0 Gt A3 7 o, THECRORE
K H](%)# R o K FH Pearson’s i 4656438 TNBC H
S5 H AN RAFE 9 5C R DL K TNBC i NACYT
RS IR IRFFAERY C £ 5 R T logistic 73 #f TNBC
B NACYTRL B S 52 m [ 2 5 >k H Kaplan-Meier
MM B A A PR RSE M R 25 SR Cox [RTJE45
AL TNBC £ il B9S2 52 [ 2 . P<0.05

SEA GRS,

24 R

2.1 TNBC E£& SII 5 EMIEREFIEHI X R

TENACTHT, A[EAFERE . i/ N 2 8] ST ) 22
S G B X (539 P=0.007 Fl P=0.002); 7EALST
o, ANFVARRE . BN . B RSy
W1, Ki-67 412 ] SIL A 22 SF ¥ LG 122 3 L (3 P>
0.05, #1).

Table 1 Relationship between SII and other clinical characteristics of patients with TNBC

- NAC Ff SII ST 5 ST
R/ B11(%)] /(%)) P TIR/[1511(%)] /(%)) P
AL %
<49 47(40.9) 68(59.1) 0.007 56(48.7) 59(51.3) 0.742
>49 68(58.6) 48(41.4) 59(50.9) 57(49.1)
i RN
T~T, 104(54.4) 87(45.6) 0.002 97(50.8) 94(49.2) 0.506
T, 11(27.5) 29(72.5) 18(45.0) 22(55.0)
HLUES
I~1I 58(50.0) 58(50.0) 0.947 59(50.9) 57(49.1) 0.742
il 57(49.1) 58(50.9) 56(48.7) 59(51.3)
IR 2531
PN, 84(53.8) 72(46.2) 0.093 81(51.9) 75(48.1) 0.348
PN,~pN, 31(41.3) 44(58.7) 34(45.3) 41(54.7)
Ki-67/%
<14 54(48.6) 57(51.4) 0.740 62(55.9) 49(44.1) 0.076
>14 61(50.8) 59(59.2) 53(44.2) 67(55.8)

©Journal of Central South University (Medical Science). All rights reserved.



962

PR R R (BE2EI ), 2021, 46(9)  hitp:/xbyxb.csu.edu.cn

2.2 TNBC B2E NACTITHE SHE G RFFEM X &
NAC Fi i SII # % pCR %} 15.7%; NAC Fi &
SIIH# % pCR % 6.0%. NAC R SIT A H % # NAC

#&2 TNBC & NACIT RS IGRIFMER X R
Table 2 Relationship between curative effect of NAC and

clinical indicators in patients with TNBC

A SILAY AR pCR® m, HERA G FE L (P= - pCR/[f51l(%)] »
0.019). kEL45 433014 pN, 9 5B 156 15, pCR &Ky & =
14.7%; WRELZE53 14 pN ~pN, (8% 7545], pCRZE  NACHISII
H2.7% WRELZE 5310 pN Y i B0 EL 45 10y fix 97(84.3) 18(15.7) 0.019
PN ~pN, 19 i % pCR %55, FL2% AT 503435 X (P= i 109(94.0)  7(6.0)
0.006, #2). —Jtlogistic [IA/MHi4 R 5. NAC ~ TH/Z
BT ST K ik B2 4% 43 ] /& TNBC 2 & NAC J5 fE 5 #:15 <49 101(87.8) 14d2.2) 0-510
pCR B ST RZM R R (R 3) 9 105(50.5) HE-3)
NN
2.3 HETESHT T~T, 168(88.0) 23(12.0) 0.267
FE231 (5 TNBC 3, BTN 34 85 & T3 38(95.0) 2(5.0)
AR R SN RS . B 20204E8 1, BT 4~ HEVFE I
64('*'@154‘@ 36)/I\H .3 E DES Kj\] 73.1%. Kaplan- I~11 104(89.7) 12(10.3) 0.814
Meier 4= 7712k (& 1) 5% : NACHFMIE SIT, NAC i 1 102(88.7)  13(11.3)
SIL 35 119 3 4F- DFS #8430 87.8% . 82.8%, Tij £ W] s sRe
BETEH, Z5A%H%E X (P=0.005); Kk PN, 133(85.3) 23(14.7) 0.006
N T~T,. T, 48 19 3 4F DFS %4 3 9 89.0%. ,leszz BET3) 220
67.5%, HI#HWIRE TR, 2RA%HS 8L P= K‘f;”“ ool e oo
0.001); WKELZ55091H pN,, pN,~pN, £ ¥ (1) 3 4 DFS ;14 105§87:5; ISEI.Z; ) .
Rk 87.8% . 82.8%, FWiHMEETIHE, £57
HE T 38 L (P=0.009). Cox /rHrai R En: NAC
FIT ST i Bk K /N2 B 35 DFS (1470 37 5% 1 R 25 (49 )
P=0.038 F1P=0.010; #4).
%3 TNBC E& NAC TR T logistic E I35 47
Table 3 Binary logistic regression analysis of NAC curative effect in TNBC patients
A1y b SE Waldy? P 95% CI
NACTH{ SII -0.955 0.473 4.073 0.044 0.152~0.973
NRELTaN ] -1.751 0.755 5.380 0.020 0.040~0.762
100 [ wo, 100 e, 100 e,
,,,,,,,,,,,,,,,,,,
Jﬁér S0 Log-rank P=0.038 ? 50 Log-rank P=0.010 @ 0 Log-rank P=0.200
= o NACHESH  © S o ApN
—— NACHISII —— JHERRNT, —— pN,-pN,
0 2I0 4I() 6IO 8I0 g 2I0 4I0 610 8IO 0 210 41() 6I() SIO

A FFtE/ A A
B1 &fFHEstT

Figure 1 Analysis of survival curve

A AEI R/ H B

A AFIE)/H ¢

A: Patients in the low SII group before NAC have a higher 3-year DFS rate. B: Patients with a smaller tumor have a higher 3-year

DFS rate. C: Patients with pN, of lymph node staging have a higher 3-year DFS rate.
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%4 TNBC £2#& DFS SIGRBIRN X R
Table 4 Relationship between DFS and clinicopathological
indicators of TNBC patients

N HRER EASESein
PP HR 95% CI P

NAC Fif SII 0.005 2219 1.044~4.718 0.038

i

=

AbJ7 )5 Sl 0.253

ik

=

s 0.917

<49

>49

il AN 0.001 2716 1.274~5.790 0.010

T~T,

T,

FEEAE 2 e 0.051

I~11

I

WRELZS 240 0.009  1.606 0.778~3.315  0.200

pN,

pN,~pN,

Ki-67/% 0.912

<14

>14

3% i

FEABRVEE N, FUBRE C BN L PR b B i
UL B 2 PR o AR L B P A Y L A i
&, AHHATRSR RS Lo MEfd R ) = 22 ), TNBC J&
FUIR S P i HAR B E R WAL, R B s A
Jrhaz s, IR R E R R KR, TR
Ja i, NAC 78 TNBC 67 il EEAE R, 7
NACHI I RE 0 345 5 M (b7 U A 5 .,
A FITF X B SATMRIRIRYT . #2322 NACTRYT I ik
#| pCR ) TNBC &4 M L3 T AR A E pCR R E A
IR RS I, PRERGER B TNBC B35 il &
W NACYFRU ALY A pn s R HE W E L, A
IR 4552200 . NAC TSI [ 4543 1) 24252 NAC
177 ) TNBC B35 58 75 3K 15 pCR M 37 52w IR 2K
NAC Hij SITFIf A /N 2 TNBC £ DFS (1) 37 50
K%,

TGRS 30, 7E TNBC B, & Sl 544

) B A A7 ] (overall survival, OS)HIDFES #H56, SII
J& OS FI DFS By 2# 57 52 M [ 2% . Chen S5 1 i 5% &
M. SHEAREL ., JrEMICQImILS, alfER
W2 NAC 19 7L AR 258 T A RLdE br, HAT AR
A5 FLIR TR T DR 0 AR AR R o I STI
(B FLI g B8 34 5 4F RN 10 4F DFS %875 1 SII
ELREN S e N TR | MR =P b B ) e
ARJG OS Wl SEda bR, Xhim PRI 105 K il 3T 4k
TRIT RS B R Y SR IR A
FLA g B E T, SILE M # OS, DFS 2. SILZ
S FL R AR TS A N 2R . AEHEZ NAC YL
e B E R, JRYTRT SIS OS B3 AMSE, JF HLAI ST
TR A RSCR LT NLR A1 PLRM™,

HRIE SN — T3 TH 3 2ok 15 5 ek PR 5% 748 R oI 1Y 2
A RYEAERT, D3 — 5 T SRE S AR 1988 A (19 1 %
FER DR ST S 5 988 R 19 & A Rk e % D) A
KEA 2014 4F, HuSFPYE YR STy P00 40 i g
AT VIBRA G B TS AT 5. SILER Ak 4 i |
I/ IR K Ik L4 240 L 3 b 24 28 1 448 B ) 45 e DG R UEE
Horbr, ook 4 s ek R 5 0 AR R DG #afk
BRI AR AR e, 52 i e ) ot Rt 1 A
AR R, PR AR SERE SN AR
EEAVEH, PTREN TR R AL RE Y /M ORE
R IR AZ AT IR, XA 24 I8 4 A (circulating tumor
cell, CTC)HY I~ Fz - [a] i #% 1k (epithelial-mesenchymal
transition, EMT)A 51252 0P e 41 g A 1 /1
B = LR AT R4 CTC 9632 L3 30 112 B 5T 1)
FIWEIR Rk NK A0 A7 1/ IR 7T 43 ik
PR 7 R0 R R -, 2 2 bR 4t L %) B % RN 15 3 7
i e 1 A 0/ U oA PR R R B S U B DR ER e
TEFEE T e i A= R R A e v ke 2 DGR PE Y, 18
FA T B 90 O 240 B s T LA T oA 4 B ) 38 7 RN 7%
A I B A0 3 R R A R A S A R Y T
JE® B, SRR —Fh RGN FE bR, AEAS T
4 TAT M S 4 B RE R A o SILXT i TNBC £ 4%
NAC 7R S TG BAT S 2R Im IR 5 X o

TENGPR TAEH, nlamad i s B A 4045 s1r, 2
AR, W EE H ARSI A, Bz
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