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[ Abstract] Background and purpose: Neutrophil to lymphocyte ratio (NLR) is a simple, objective and inexpensive laboratory
indicator, and its predictive value has been verified in different types of cancer. The purpose of this study was to integrate pretreatment
indicators including clinical factors with NLR to predict axillary pathological complete response (apCR) after neoadjuvant therapy

(NAT). Methods: From April 2016 to April 2020, 416 breast cancer patients with clinical nodal positive disease undergoing
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operation after NAT were included. The pretreatment clinicopathological factors and laboratory indexes were collected. The optimal
cut-off values of age and laboratory indexes were determined by Youden index using receiver operating characteristic (ROC) curve
analyses. The logistic regression analysis was applied to examine predictive factors of apCR. Then, a logistic model was developed
according to multivariate analysis results, and it was analyzed using ROC curve and area under curve (AUC) value. Results: Among
416 patients, 37.3% (155) of them achieved apCR. The multivariate analysis showed that age (OR=0.528, 95% CI: 0.343-0.814),
pathological grade (OR=1.846, 95% CI: 1.187-2.872), molecular subtype (OR=2.791, 95% CI: 1.780-4.377) and NLR (OR=0.302,
95% CI: 0.105-0.867) were indicated as independent predictors of apCR. Based on these factors, we built the logistic model to predict
apCR: logit(P)=0.613xpathological grading+1.027xmolecular subtype-0.638xage-1.196xNLR-0.244 (model checking y’=54.478, P<
0.001). The AUC value of the logistic model was 0.702. Conclusion: Except for traditional clinical factors, the NLR level could also
be identified as predictive factor of apCR after NAT. Integrating traditional clinical factors with NLR level could help to predict apCR
and guide individualized treatment options.
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B BhAIT (neoadjuvant therapy, NAT)
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Tab.1 The clinicopathological characteristics of 416 breast cancer

patients
Characteristic n (%)
Molecular subtypes
HR'/HER2 185 (44.5)
HER2" 172 (41.3)
TNBC 59 (14.2)
Clinical N stage
N, 198 (47.6)
cN, 108 (26.0)
cN; 110 (26.4)
Clinical T stage
cT, 36 (8.7)
cT, 212 (50.9)
cT, 70 (16.8)
cT, 98 (23.6)
Core pathological grade
12 266 (63.9)
3 150 (36.1)

2.2 NAT/5apCRiEMR

A16fHEF, NAT)F37.3% (155/416 ) k5
apCR. MRIFROCHNZE, iR HUE 5% 57 %,
431 EL48.5 % FAF Iy cut-off{E . 0.55 mg/LND-
T B {Rcut-offffi . 2.80 g/L AL 4EME )5 cut-off
. 6.45 mmol/LJy M kkcut-offfli . 206.5x 10°/L
Jg /MR cut-offfE . 4.015 x 10°/L 2y ks 41 iy
cut-off{f . 5.616 WNLR cut-off{H #1188.95 N PLR
cut-off{H , K cut-offEKF 32105 70k i 7Kl
/K F 4, NATJGapCR5 5200 K 2 5 AH e
W2, B Rlogistic/r i kB, FREH .
R B Ay 9034 . HER2/TNBCH . &
AR 7K FERNLR K ZHNAT S B 45 5 ik 5
apCR ( P#J<0.05) . ZH KlogisticHr K,
£ (OR=0.528, 95% CI: 0.343~0.814) .
R F 9% (OR=1.846, 95% CI:
1.187~2.872) . 4+ 43 (OR=2.791, 95%
CI: 1.780~4.377 ) MINLR/KF ( OR=0.302, 95%
CI: 0.105~0.867 ) &&NAT/7apCR )2 37 5 i [A]
R (R3) , HFREZMEAR, RIOWET
NAT/57apCRPlogistic IR : logit(P)=0.613 x
ZE I B2 A 9 +1.027 x 2 T4349-0.638 x 4F
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##%-1.196 x NLR/KF--0.244 ( FERIKG I =54.478,
P<0.001) .

# 2 NAT/SapCRHJE EZElogisticH#7

Tab.2 The univariate logistic regression analyses of apCR after

NAT
Factor apCR Non-apCR P value
Agelyear 0.004
<485 87 108
>48.5 68 153
T stage 0.096
T, 15 21
T, 99 113
T, 27 43
T, 30 68
N stage 0.327
N, 80 118
N, 40 68
N, 35 75
Pathological grade <0.001
12 80 186
3 75 75
Molecular subtype <0.001
HR'/HER2’ 43 142
HER2'/TNBC 112 119
Monocyte count 0.445
<0.177 x 10°/L 45 86
>0.177 x 10°/L 110 175
Lymphocyte count 0.211
<1.545x 10°/L 102 155
>1.545 x 10°/L 53 106
Neutrophil count 0.464
<4.285x 10°/L 101 160
>4.285 x 10°/L 54 101
Blood sugar cy/(mmol-L™) 0.018
<5.905 132 196
>5.905 23 65
Platelet 0.072
<315.5x 10°/L 118 180
>315.5x 10°/L 37 81
D-dimer level py/(mg-L™") 0.081
<0.55 112 170
>0.55 43 91
Fibrinogen level py/(g-L ") 0.138
<2.80 62 85
>2.80 93 176
PLR 0.065
<188.95 120 183
>188.95 35 78
NLR 0.040
<5.616 150 239
>5.616 5 22
LMR 0.588
<5.664 6 10
>5.664 149 251

# 3 NAT/F5apCRHI & EZlogisticH#7

Tab.3 The multivariate logistic regression analysis of apCR after

NAT
Factor OR 95% CI P value
Age/year 0.343-0.814 0.004
<48.5 1.000
>48.5 0.528
Pathological grade 1.187-2.872 0.007
12 1.000
3 1.846
Molecular subtype 1.780-4.377 <0.001
HR'/HER2 1.000
HER2"/TNBC 2.791
NLR 0.105-0.867 0.026
<5.616 1.000
>5.616 0.302

FIH SR RE 7R, 2 fillogistic 7R Fhi]
NAT/5apCRIJROCHNZE , 1155 I AR 54 7y 24 %%
FRBOTBE B H R R IV 55 K cut-offfH, ZROCH]
2R P TIINAT J5 apCR ) cut-off{H 4 0.364, 24l
Y logistich B FMINAT JapCRAYAUC 40.702,
AR R 87 B AE TN AT 5 apCRAY AUCA3 5]
790.426 (AR ) . 0.598 ( ZERIR A ) |
0.633 (43435 ) F10.574 (NLR/K-) , W
2 PR A THUIN AE s FCRE B B T o PR 25 A T
HET -

[, ABFFEEE R LI, apCR 5l Rk
SERPRE AR G, N, cNLFIeN B F NAT)G
apCRZ} 11 7940.4% (80/198) . 37.0% (40/108)
M31.8% (35/110) , BARZER LRI FEE X
(P=0.327) , {HIIG PRARES 54 7% I s £ far 4 1 1Y)
B ENAT)G apCRA AL

B FNATIT R 225, HEFITAANATI P 3CE
BT A S W AR A7 45 )R . NATJS apCREGIA A 2
BERIW AR AR 48R, NAT/S A% ]apCRIY
HAEARGH B EUGE, BAEMNST AL
RFTREAAFAR O FIRE, BETZ10718F58,
NAT)5 SLNBE{CALND E #% 40 ANCCN7E B & St.
GallenZ Z L3R 13 gAHIE R, AMRHEE T
REA% TN IR 2L J 3 TR YT RN BT, I INATG
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SLNBik H oA 1l B ik ElapCRIGEH . ABFTTIE
T2 R4 R i logistic TR ALE /R,
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RERIENEAE ST M 30l )7 S Tsp ke s 53
TEFMINATI P EA o EmEME, FIH3E
I ] S S I P S A ) P Ol ga Tt IS A4 A
LUEINI L0 i i BN B A A 7 QNS A 2 it
K1 ALNAS WIVE N AT 5 ap CRI4 2 57 T 45
BRI, AR IR BE B TR AMRE LINAT
GV s A SNA NS W N YL NN )
FUAE 2L 55 I Iheg s ) SRl X Olgafi
DRSS Tk AR E, RBARRS . T4
FLI L Iied 2% S ap CRAG A 7 T el 25 1100
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i Ied A0 ML T RCR D 2 2 RAE RPER G T . A
e, SNLRIKAKCEF AL, mK P48
HapCREFL (OR=0.302) , MHKENLRKF
o, AT/ AANAT 5 apCRAG TR K %
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THIACN, ENATG NyeN#, TUHEER . 5
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