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(HZE] HI RTHERER 2K (estrogen receptor, ER) FH 1 B4 7L i B 45 B AL 77 ( neoadjuvant
chemotherapy , NAC) 7 &L (1 5200 K 3 I @ 7. NAC J s i sa Ay . ik AW 2015-2018 AEAFHIGA 1)
321 {452 NAC 67 Y ER BHPERIZLIYE B . S BRSCIR IR T SO TN AR IE , # NAC J5 I IR IE 76 4
22 fi# ( complete response , CR) Fl3 43 2% fif ( partial response, PR) (14 B EVE A 34, Bk 2 & (stable
disease ,SD) FIPIHHEJE ( progressive disease, PD) 1F Ry JoRA o M1 B4 53 A 9 2 58 5 AS ] i 1A g 28 22
5, R R R 2 3 0T Logistic [B1H 437 T4 A 08 42385 1 PR 22 0 0 32 HE A 88 SO 00 PR %, 3
if R E A ER PRI E B NAC SF RO AT Fa ik 1 58 42 2% i ( pathologic complete response,
pCR) RGP , 38 5 5210 AL (receiver operating characteristic , ROC) H 28 S AL IE # 2 PFHY
BRI B AE ST . &5 ER PP B8 NAC SUARARRN 75.39% , pCR # oy 15.26%
NAC AR5 TR TEARNE 2R g8 e KAZ RS R L 45 02 15 5% 7% ( clinical node stage,e¢N) | fif
Humft ER 13R35 Ki-67 Rk SAS 7 I 505 2 A G158 L (P<0.05) . Logistic 73 M4 2R 2
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I ER FHYERS LR 5 NAC S 70k pCR /Y nomogram [8], ER BT ZL R 5 NAC A RCHE Ry 7500
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[ Abstract | Objective To investigate the influencing factors of neoadjuvant chemotherapy (NAC) in
estrogen receptor ( ER) positive breast cancer and establish a prediction model of NAC efficacy. Methods

A total of 321 ER positive breast cancer patients who received NAC treatment for 4 cycles followed by surgical
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treatment in our department from 2015 to 2018 were enrolled in this study. According to the efficacy evaluation
criteria of solid tumors, the patients who achieved complete response (CR) or partial response (PR) after
NAC were assigned into effective group, while those with stable disease (SD) and progressive disease ( PD)
into ineffective group. The differences of clinical and pathological parameters were retrospectively analyzed and
compared between the 2 groups. Univariate and multivariate logistic regression analyses were applied to screen
out the significant influencing factors. R Language was employed to establish the prediction models of NAC
efficacy and pathological CR (pCR) rate of ER positive breast cancer patients. Then the prediction ability of
the prediction models was evaluated by receiver operating characteristic (ROC) curve and correction curve.
Results The overall effective rate of NAC and pCR were 75.39% and 15. 26% , respectively, in the patients
with ER positive breast cancer. Significant differences were seen in age, menstrual status, maximum tumor
diameter, clinical node stage ( ¢N ), tumor blood supply, and ER and Ki-67 expression levels and
chemotherapy regimen between the 2 groups (P <0. 05). Logistic analysis showed that ¢N, tumor blood
supply, ER and Ki-67 expression levels were related to the efficacy of NAC (P<0.05), while the rate of pCR
after NAC was related to the maximal tumor diameter, tumor blood supply, and ER and Ki-67 expression
levels (P<0.05). The nomograms of predicting NAC efficacy and pCR in ER positive breast cancer patients
were constructed with significant independent influencing factors. The area under ROC curve (AUC) of NAC
Effectiveness Prediction Model for ER positive breast cancer patients was 0. 785, and the cut-off value was
(0.696, 0.760) , and with calibration curve coinciding well with the reference standard. The AUC of pCR
prediction model was 0. 829 and the cut-off value was (0. 673, 0. 857), and the 2 curves were slightly
biased. Conclusion Tumor blood supply, ¢N, ER and Ki-67 expression levels are the independent factors of
NAC efficacy in ER positive breast cancer patients. The patients with axillary lymph node metastasis, low ER
expression, high Ki-67 expression and good blood supply of tumor can achieve the best efficacy of NAC.
Tumor maximal diameter, tumor blood supply, ER and Ki-67 expression levels are independent factors of pCR
after NAC. The patients with small tumor, low expression of ER, high expression of Ki-67 and good blood
supply of tumor have the highest probability of pCR after NAC. The established nomogram can primarily
evaluate the benefit and probability of pCR in these patients.
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PEHX 2015-2018 AEARMEFEIZIA 1) 321 FFLIRE
B o WA FUR I HE ZH S UM B 27 il A A
Wiz AR . PR R B Lok, A% 23 ~
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B 75 mg/m’ + B 500 mg/m’ +Z P {hFE 75 mg/m’)
291 i TC J5 % (36 B Bk e 500 mg/m® + £ P4 fih 3¢
75 mg/m*) 13 i, EC J %8 (£ F AL 90 mg/m® +FR
Ptz 600 mg/m?, 5 3 ¥k) 17 i,
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WA S i PR BB : AR I 45T 5 45 % (body
mass index, BMI) | H Z& AR 25 | i 2B K FR A7 | i He Ok
JIN iR 2 ) G 8 2 A [ MEVCR 52 14K ((estrogen receptor,
ER) .22 i & 52 & ( progesterone receptor, PR) |, Her-2
p53 Ki-67 Fik 15 O ] i e i A% A0 L A1 A i vp Pk
20 1 %505 9k B 40 Bt 2 L {8 ( neutrophil-to-lymphocyte
ratio, NLR ) | &} Ji IfiL IfiL /> He %5 55 9k B 40 Jf 4% b
( platelet-to-lymphocyte ratio, PLR ) ., £} 4t &5 H J&
(fibrinogen, FBG) | Ilffi R TEAiti Wk 55 Ik B2 25 IR 25 (clinical
node stage,cN) ALITITE, AN E 3 TR ERK
B 5B — PR B AR 32 D1 23 H 4 (2020-202)
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ANABRHE : DI FEAAE B A BELGERL 8 5
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fift ( partial response, PR) [ f 51E A %4, P fa
7€ (stable disease,SD) FI% G HE & (progressive disease,
PD) fER TR
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TR TR 325 FR ¢ K036 T 001 IE 45
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FH T 40 18] b 8. R 32k AR R AE (receiver
operating characteristic, ROC) iff £t 1138 f% K Youden 1§
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2.1 Bk o e KR B4 AE ML AR

BE SR B 321 N, NAC J5 97 804N A s dl
242 N (3% H 75.39%) ,pCR 4 49 A\ (pCR %%y
15.26%) . BMI A& E (4 4#L) PLR NLR,
FBG PR ik 1 Ol . Her-2 IR 16 I . p53 ik Ol 7E
PZH R 22 B8 G122 2 L (P>0. 05) 5 AR I%  H 4
R MR e K AR L oN L b i I 0 ER k1 O
Ki-67 SRk G 0L AT 7 S8 7 W 4 (8] 25 7 800 Geit =
B (P<0.05) ,#E0L3R 1,

2.2 %+ ER MR SUARSE NAC 7 2k B & Logistic
= )2 5 A7

Logistic [A] I K 25 70 A 45 R /s ER PH 4 2L
JifdEE NAC 2 A3, 5 AR 2R (N
M AEAE DL e B KA (ER RIA MG O Ki-67 Kk 1E I
FANFARST 5 %A % (P<0.05) 51 5 BMI i 4= K
i (4 A %L) \PLR \NLR \FBG PR K ik {F 4L . Her-2
FIRHHL pS3 FIREHLICKE (P>0.05) o X HLH F 45
MAEBXHHERHEITZRE 0N, SR BN BEE
1% A RS AFRST 5 MR B KR 5 NAC J7aL
JeR(P>0.05) 1M N e i 45 &L \ER Kk 0L
Ki-67 ik 55 ER FHM R 2L NAC 7 R0A ¢,
SR ER BH M7 L R NAC A RhE iy ok 57 52 i) 4]
R (P<0.05,% 2) o ALI7HITIG R PEAN RS ik 25 14 BE
FIE RS LR M A SUE AT VER K3 Ki-67
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Logistic [A] - . [K 25 70 A 45 1 5 7s ER P4 7 2L
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O ER AN 0L PR SRR O Her-2 KR  Ki-67
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TS O] 2R BMI P ER A S (22 £5L) oN,
PLR NLR .FBG J% p53 Fik 188 T5 3 (P>0.05) . ¥
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PR FiA1H 0L  Her-2 KR H O ARIT TR S BE
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&1 EREERIRESEE NAC FA R A RRIESHAE LR [ v+, 41 (%) |

I P 25 25 B (n=321) AR (n=242) JRAL(n=179) X2/ P
AEHY 49. 83+9. 66 48.91+9. 47 52.67+9. 74 3.048 0. 002
BMI/kg - m™2 24.12%3.29 24.06+3. 28 24.32+3.33 0. 606 0.716
i e

%3 166(51.71) 128(77.11) 38(22.89) 0. 548 0. 459

par ) 155(48.29) 114(73.55) 41(26.45)

EESY I
Y 25T 186(57.94) 148(79.57) 38(20.43) 4,166 0. 041
RRAEZS 135(42.06) 94(69. 63) 41(30.37)

MR e KA/ em

<2 49(15.26) 32(65.31) 17(34.69) 3.368 0.186

2-~5 233(72.59) 181(77.68) 52(22.32)

>5 39(12.15) 29(74.36) 10(25. 64)

SRS
¢NO 155(48.29) 105(67.74) 50(32.26) 9.448 0. 002
eNX 166(51.71) 137(82.53) 29(17.47)

PLR
<102.84 226(70. 40) 174(76.99) 52(23.01) 1. 056 0.304
>102. 84 95(29. 60) 68(71.58) 27(28.42)

NLR
<2.34 214(66. 67) 160(74.77) 54(25.23) 0.134 0.714
>2.34 107(33.33) 82(76.64) 25(23.36)

FBG
<2.60 67(20.87) 49(73.13) 18(26.87) 0.232 0. 630
>2.60 254(79.13) 193(75.98) 61(24.02)

AL B
B 107(33.33) 62(57.94) 45(42.06) 26.327 <0. 001
BT 214(66.67) 180(84. 11) 34(15.89)

ER 3% (%)

<10 31(9.66) 30(96.77) 1(3.23) 10.993 0. 004

10~60 118(36.76) 92(77.97) 26(22.03)

>60 172(53. 58) 120(69.77) 52(30.23)

PR ik (%)
<10 119(37.07) 89(74.79) 30(25.21) 0.370 0. 848
=10 202(62.93) 153(75.74) 49(24.26)

Ki-67 F&ik (%)

<20 114(35.51) 68(59.65) 46(40.35) 22. 871 <0. 001

20~50 187(58. 26) 157(83.96) 30(16. 04)

>50 20(6.23) 17(85.00) 3(15.00)

Her-2

PR 112(34.89) 90(80. 36) 22(19. 64) 2.288 0.130

Bk 209(65.11) 152(72.73) 57(27.27)
p53

FH 1 235(73.21) 173(73.62) 62(26.38) 1.485 0.223

5 86(26.79) 69(80. 23) 17(19.77)

USSP S
TEC(TAC) 291(90. 65) 226(77.66) 65(22.34) 7.672 0.022
EC(AC) 17(5.30) 9(52.94) 8(47.06)

TC 13(4.05) 7(53.85) 6(46. 15)
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%2 ER[HMERZLIRE NAC TR logistic B3 534

HE 5T ZHE ST
TR R
[ P OR 95%ClI B P OR 95%ClI

S % -0. 042 0.003 0.959 0.933~0.986 -0.026 0.289 0.974 0.929~1.022
B (57 B (22 vs A5 00]) 0.192 0. 460 1.211 0.729~2.014
H 2RI (A 2T vs 25)5) 0.530 0. 042 1. 699 1.019~2.833 0.091 0.840 1095 0.452~2. 655
BMI 0. 007 0.556 1. 007 0.985~1.029
WREL AR (eNX vs ¢NO) 0.811 0. 002 2.250 1.333~3.797 0. 648 0.034 1.911 1.050~3.478
PLR -0.001 0. 661 0. 999 0.995~1. 003
NLR 0. 009 0.932 1. 009 0.822~1.238
FBG -0.363 0. 052 0. 695 0.482~1.004
Jiib A 1.346  <0.001 3.843 2.260~6.533 1.384  <0.001 3.992 2.218~7. 184
ER 23k(%) -0.016 0. 002 0. 984 0.974~0.994 -0.016 0.010 0.984 0.972~0.996
PR ik(%) -0. 004 0.372 0. 996 0.989~1. 004
Ki-67 321k (%) 0.052  <0.001 1.053 1.030~1. 077 0.045  <0.001 1. 046 1.022~1. 070
Her-2( BHPE vs BH:) 0.428 0.132 1.534 0.879~2.677
pS3( BRI vs BAME) -0.375 0.225 0. 687 0.375~1.259
[ RIWE S

TEC 1 1

EC -1.128 0. 026 0.324 0.120~0.872 -0.947 0.108 0.388 0.122~1.230

TC -1.092 0.057 0.336 0.109~1.033 -0. 667 0.331 0.513 0.134~1.970
JiIf e R A%/ mm

<2 1

2~5 0.615 0.070 1. 849 0.952~3.593

>5 0.432 0. 362 1.541 0. 609~3. 900

% 3 ER PAHEEIZLARE NAC JF8EF X pCR K Logistic [E])3 547
R RS EASEiniT
T 2=
B P OR 95%CI B I OR 95%CI

S % -0. 024 0. 146 0.977 0.946~1. 008
B £ B (22 vs 47) -0.129 0.678 0. 879 0.478~1.615
B ZORAS (M2 vs A5 0.582 0. 081 1.789 0.931~3.438
BMI 454K 0. 005 0.192 1. 005 0.997~1.013
WRESEIRZS (eNX vs ¢NO) 0. 161 0. 606 1.174 0.637~2. 164
PLR 0. 002 0.233 1.002 0.998~1. 007
NLR -0.054 0. 688 0.947 0.727~1.234
FBG -0. 157 0.503 0. 855 0.541~1.352
ki 0.918 0.019 2.503 1.166~5.376 1.028 0.018 2.794 1.189~6. 567
ER %3k (%) -0.033  <0.001 0. 968 0.957~0.979 -0.027  <0.001 0.974 0.961~0. 986
PR #3ik(%) -0.017 0.003 0.983 0.972~0.994 -0. 004 0.588 0. 996 0.984~1. 009
Ki-67 321k (%) 0.023 0. 008 1.024 1.006~1. 041 0.027 0. 008 1.027 1.007~1. 048
Her-2( PHE vs ) 0.993 0. 002 2.700 1.455~5.012 0. 608 0.095 1.837 0.899~3.756
p53(BAYE vs BRHE) 0.016 0.964 1.016 0.510~2. 022
I %

TEC 1

EC -1.074 0.303 0.342 0.044~2. 641

TC -0. 495 0. 466 1. 640 0.434~6.193
Jifryed e R A%/ mm

<2 1 1

2~5 -1.188 0. 001 0.305 0. 150~0. 620 -1.349 0. 002 0.259 0.110~0. 609

>5 -1.761 0. 009 0. 009 0.172~0. 644 -1.978 0. 007 0.138 0.033~0. 585
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it ER FA1E IS Ki-67 KBGO, I H R A
@ nomogram &, #37. ER P 7Y L B 98 52 3 1T NAC
ST T TR, UL 1A o AR A (A B — T I P P
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BRI, [FAEFSEE ER PH A 2L
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2.5 FRMAEREH
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BIRIE) ROC fhZk, 4 T AN 0. 785, cut-off {H fir 7
5 B M R R ¥ A (0. 696,0.760) |, 42 7 Tl A5
R HABIF BN GE )1 BIE 2 X AL A tniES
L BN EE WA G AR E M &, KR S%
25, h BH TO0I VARG P AR o XA AR R T () A 1 £k
H A2 E G BEAR &, 3R TR -5 2 BRI
(B EA R4 — 3ot [RAE XTI NAC )5 g 5 ik
pCR TCA Y i A PFA, WLIET 3. ROC i £k i FH
0. 829, cut-off {H fif 75 ¢ 57 B M R B 34 8¢ 5
(0.673,0.857) , $2& 715 1 10 00 465 754 o, A5 2658 e %) 903000 g
77, B E M2 BB AT D22 , AR HERf BE AT 34T o
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PEAMFR et S Do Sl T T T T

fifr e gt i
\. 7N ,—‘
2~5
H‘?j‘}ljﬁ/]\(cm) r ! 1
>5 <2
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1 ER [AHEZLARE NAC HR1E(A) 5 NAC J5 pCR(B) RyFa 5

1.0+
0.84
0.737(0.696, 0.760)

0.6
i
% AUC:0.785
=

0.4+

0.2

0 T T T T T
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HiSHIE A
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1.0
0.8
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=S
LL—(:
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) Nonparametric
! ”|\|‘|ll‘ bt gl oo i
1 t t T T
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T B

A:ROC ¥4 ;B A2 E ¥y £
3 ER[AM4EZ IRESE NAC /7 pCR ERE K IGIEE
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0.6 1
4‘3'( AUC:0.829
ied s
E
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1.0 0.8 0.6 0.4 0.2 0
1SR A
3 g

NAC T iz F TR v i 9 3L R i 8 8, el
B TEGR Al Jry 35 ek oRg 17 Ao, S AR AN 15 A R S HIE
AT P 2RI ) LR FE R BE N NAC I B4R 15
2000 4F, PEROU % i 3+ 3/ LI HL #5114 8 102 4>
NBHRH 22 7335, Tk ER-a & Her-2 F: K J-4%
K LRI 434 luminal BY  Her-2 &A% K FERAERY
—IR A 8 095 51 2L I 96 £ 5 1) Meta 43T HLES T AN
[ 4 BUFLARIEE NAC J5 pCR 38, 455 7R A [A] 43 AL 1Y)
LRI NAC )5 pCR [ luminal A % (8.3%) . luminal
B #Y (18. 7%)  Her-2 [H ¥4 %Y ( 38. 9% ) Fil — [H %I
(31.1%) ] =G geit277 3, Hidp ER FHE Y 3L I
XA R A B 8 220 TR T v [ ABRE Y
W dRR ER FHPERIZLIE NAC OR A0 ER BAYE
FILOT T N ER B T LA g R 4 0 g o Ak gT
U2  NAC JP ORI S ARWESR 40 1 52 T
ER BHM:R 2L NAC YP U A I &R, H L T —
ANEE WU TR L, %h ER BH A R FL I8 £ 3% NAC J2
BAREATHI A FIWT

AW R A Y H 0% 00 BMI 35 B A &
NAC 72k s S % . CHOU 45" A1 LEE %
HIFE a5 R R R FUE B NAC [ 4 5 i
) pCR, TiLEEZE"" %} luminal B HIFL I8 HFSE I A
SCHRAERE SRS NAC J7 B 7 [ & (P=0.265)
IR 2 P R UG, Ab )T F2 22503 49 2415 BR A9 24
Jia, 15 R PH Y L B o 5 R A R L s, AR Y
e S A 2R T R L e A o 2SI THE
FPRRURE | 2 2 L A PR O i 2% e
28 )5 v [HE AT R A RTS8 A Im R IE DS £ 78 A 2R3
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