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(NACT) in breast cancer, construct and validate a predictive model for tumor regression patterns. [ Methods] A total of 1
314 breast cancer patients who received NACT between March 1, 2019, and March 1, 2024, were selected as study
subjects and randomly divided into a validation cohort (n=301) and a study cohort (n=603). Within the study cohort,
patients were further stratified based on post—-NACT tumor regression patterns into a concentric regression group (case
group) (n=387) and a non—concentric regression group (control group) (n=216). General clinicopathological data were
collected and compared between the two groups. Unconditional logistic regression was used to analyze the influencing
factors of tumor regression patterns post—NACT and establish a predictive model. The Hosmer—Lemeshow test and receiver
operating characteristic (ROC) curve were employed to evaluate the model’s goodness—of—fit and predictive performance,
followed by external validation. [Results] Among all subjects in the study cohort, 174 patients (28.9%) achieved
pathological complete response (pCR), 213 (35.3%) showed unifocal regression, 92 (15.3%) had multifocal regression,
78 (12.9%) presented main residual lesions with satellite lesions, 43 (7.1%) had stable disease, and 3 (0.5%)
experienced disease progression. Significant differences were observed between the two groups in age, estrogen receptor
(ER) , progesterone receptor (PR) , Ki-67, human epidermal growth factor receptor 2 (HER2) , histological grade,
prognostic nutritional index (PNI) , and chemotherapy regimen (all P < 0.05). Logistic regression analysis revealed that
age (OR=0.563, 95% CI: 0.358 - 0.885), ER (OR=0.521, 95% CI: 0.350 - 0.773), PR(OR=0.552, 95% CI: 0.379 -
0.806) , HER2 (OR=3.729, 95% CI: 2.488 - 5.590) , Ki-67 (OR=1.804, 95% CI: 1.071 - 3.039), PNI (OR=2.285,
95% CI: 1.307 - 3.997) and histological grade (Il ) (OR=2.194 95% CI: 1.283 - 3.751) were independent influencing
factors for concentric regression post—-NACT (all P < 0.05). The Hosmer—Lemeshow test for the logistic regression model
yielded a P-value of 0.927, and the area under the ROC curve was 0.731 (95%CI: 0.690-0.772, P < 0.001 ). External
validation demonstrated that the area under the ROC curve of this prediction model was 0.764 (95% CI: 0.709 - 0.820, P
<0.001) , with a sensitivity of 75.0% and a specificity of 65.7%. The Youden's index was 0.407. [Conclusion] This
logistic regression model exhibits high predictive value and provides a reference for clinicians to predict tumor regression
patterns in breast cancer patients after NACT.
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A: primary tumor; B: pCR; C: unifocal regression; D: multifocal
regression; E: main residual lesions with satellite lesions; F: stable
disease; G: progressive disease.
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Fig.2 Schematic illustration of breast tumor regression

patterns
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Table 1 Variable assignment table of multivariate

Logistic regression analysis

Variables Variable assignment

Dependent variables = = =

Non—-concen-

tumor regression Concentric=1 =

tric=0

Independent

variables B B -
Age <40=0 >40=1 -
ER Negative=0  Positive=1 -
PR Negative=0  Positive=1 -
HER2 Negative=0  Positive=1 =
Ki-67 <14%=0 >14%=1 =
Histological grading [=0 M=1 =2
PNI <46.175=0 >46.175=1 =
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67)+0.274X (A L1539 1 4% ) +0.786 X7 (4181241
P 2% ) +0.826X 5 (PNI) o X i Y it i 471 £& ] U, 1]



760 HrlR i (B2 Rk i) 5547 %
%2 Logistic @39 &R
Table 2 Results of Logistic regression analysis

Variables b S.E. Wald x° df P value OR %l

Lower limit  Upper limit
Age(years) (=40 vs. <40) -0.575 0.231 6.187 1 0.013 0563 0.358 0.885
ER (Positive vs. Negative ) -0.653 0.202 10.467 1 0.001 0.521 0.350 0.773
PR (Positive vs. Negative ) -0.593 0.193 9.466 1 0.001 0.552 0.379 0.806
HER2(Positive vs. Negative ) 1.316 0.207 40.467 1 <0.001 3.729 2.488 5.590
Ki-67(>14% vs. <14%=0) 0.590 0.266 4.923 1 0.027 1.804 1.071 3.039
Histological grading( Il »s. 1) 0.274 0.243 1.170 1 0.279 1.315 0.801 2.161
Histological grading(Ill vs. 1) 0.786 0.274 8.240 1 0.004  2.194 1.283 3.751
PNI(>46.175 vs. <46.175) 0.826 0.285 8.396 1 0.004 2285 1.307 3.997
Constant -0.235 0.475 0.244 1 0.621 0.791 = =

Logistic regression OR(95%CT) 4, ZFERA AL K 4 (Hosmer—Lemeshow K 56 -

Age* (b=-0.575)

Histological grading II (b= 0.274)

Histological grading IT* (b= 0.786)

ER* (b=-0.653)
PR* (b=-0.593)
HER2* (b= 1.316)
Ki-67* (b= 0.590)

PNI* (b= 0.826)

—_—

_—
—
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Table 3 Baseline clinicopathological characteristics of the validation cohort
[tem Control group (n=110) Case group (n=191) Total (n=301) X P
Age lyears
<40 22(20.0) 60(31.4) 82(27.2)
4.588 0.032
>40 88(80.0) 131(68.6) 219(72.8)
pT stage
T2 38(34.5) 76(39.8) 114(37.9)
T3 55(50.0) 101(52.9) 156(51.8) 5.093 0.078
T4 17(15.5) 14(7.3) 31(10.3)
pN stage
NO 25(22.7) 43(22.5) 68(22.6)
N1 41(37.3) 70(36.6) 111(36.9)
1.210 0.751
N2 34(30.9) 53(27.7) 87(28.9)
N3 10(9.1) 25(13.1) 35(11.6)
Pathological stage
MA 8(7.3) 14(7.3) 22(7.3)
B 30(27.3) 57(29.8) 87(28.9)
mA 53(48.2) 83(43.5) 136(45.2) 1.499 0.827
msB 8(7.3) 11(5.8) 19(6.3)
lrc 11(10.0) 26(13.6) 37(12.3)
ER
Negative 27(24.5) 81(42.4) 108(35.9)
9.681 0.002
Positive 83(75.5) 110(57.6) 193(64.1)
PR
Negative 37(33.6) 90(47.1) 127(42.2)
5.203 0.023
Positive 73(66.4) 101(52.9) 174(57.8)
HER2
Negative 80(72.7) 99(51.8) 179(59.5)
12.643 <0.001
Positive 30(27.3) 92(48.2) 122(40.5)
Ki-67
<14% 27(22.5) 20(10.5) 47(15.1)
8.312 0.004
>14% 93(77.5) 171(89.5) 264(84.9)
Histological grading
I 25(22.7) 26(13.6) 51(16.9)
Il 55(50.0) 84(44.0) 139(46.2) 8.307 0.016
[} 30(27.3) 81(42.4) 111(36.9)
Pathological type
IDC 99(90.0) 171(89.5) 270(89.7)
0.017 0.897
Other 11(10.0) 20(10.5) 31(10.3)
PNI
<46.175 21(19.1) 15(7.9) 36(12.0)
8.371 0.004
>46.175 89(80.9) 176(92.1) 265(88.0)
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[tem Control group (n=110) Case group (n=191) Total (n=301) X P
NLR

<4.755 37(33.6) 77(40.3) 114(37.9)

>4.755 73(66.4) 114(59.7) 187(62.1) 1923 0:2%0
Surgery

Partial mastectomy 37(33.6) 52(27.2) 89(29.6)

Mastectomy 73(66.4) 139(72.8) 212(70.4) 178 0-240
Chemotherapy

AT 24(21.8) 73(32.9) 97(29.2)

TAC 32(29.1) 23(10.4) 55(16.6)

TP 24(21.8) 34(15.3) 58(17.5) 24.788 <0.001

THP 18(16.4) 61(27.5) 79(23.8)

TChHP 12(10.9) 31(14.0) 43(13.0)

Sensitivity

0.2 i AUC=0.764
. 95%CI:0.709-0.820

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
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Fig. 6 ROC curve for external validation of the

prediction mode
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Table 4 Logistic regression analysis of tumor regression patterns after neoadjuvant chemotherapy in Luminal A/B

breast cancer

95%Cl
Variables b SE. Wald Y df P value OR
Lower limit  Upper limit

Agelyears( >40 vs. <40) -0.717 0257 7.750 1 0.005  0.488 0.295 0.809
ER(Positive vs. Negative) -1.002  0.247 16.494 1 <0.001 0367 0.226 0.595
PR (Positive vs. Negative ) -1.006 0219  21.059 1 <0.001  0.366 0.238 0.562
HER2( Positive vs. Negative) 1122 0250  20.082 1 <0.001  3.072 1.881 5.020
Ki—67(>14% vs. <14%=0) 1273 0330 14910 1 <0.001  3.573 1.872 6.819
Histological grading( 1T vs. 1) 0295  0.284 1.080 1 0299 1343 0.770 2.344
Histological grading( 1 vs. 1) 0.809  0.308 6.919 1 0.009 2246 1.229 4.104
PNI(>46.175 vs. <46.175) 0402  0.294 1.870 1 0171  1.495 0.840 2.660
Constant 0238  0.536 0.198 1 0656  1.269 - -

x5 HER2 PREEZL AR B L F7 5 Py iR 48 4% zCHY Logistic [ V3 347
Table 5 Logistic regression analysis of tumor regression patterns after neoadjuvant chemotherapy in HER2—positive

breast cancer

95%CI
Variables b S.E. Wald x° df P value OR
Lower limit ~ Upper limit

Agelyears( =40 vs. <40) -0.768 0.252 9.323 1 0.002 0.464 0.283 0.759
Ki-67(>14% vs. <14%=0) 1.230 0.318 14.949 1 <0.001 3.422 1.834 6.384
Histological grading( Il vs. 1) 0.299 0.276 1.167 1 0.280 1.348 0.784 2.317
Histological grading( Il vs. 1) 0.792 0.300 6.969 1 0.008  2.207 1.226 3.973
PNI(>46.175 vs. <46.175) 0.438 0.286 2.345 1 0.126 1.550 0.885 2.717
Constant 0.874 0.505 2.995 1 0.084 2.396 = =

x6 Z=BAMEELAREFH B L IT /5 PR EIR 455U Y Logistic B Y3 5 47
Table 6 Logistic regression analysis of tumor regression patterns after neoadjuvant chemotherapy in triple-negative

breast cancer

95%Cl
Variables b S.E. Wald ' df P value OR
Lower limit  Upper limit

Agelyears(>40 vs. <40) -0.748 0.238 9.883 1 0.002 0.474 0.297 0.755
Ki-67(>14% vs. <14%=0) 0.996 0.290 11.763 1 0.001 2.708 1.532 4.785
Histological grading( I vs. 1) 0.383 0.257 2.225 1 0.136 1.466 0.887 2.425
Histological grading( 1l vs. 1) 0.800 0.281 8.113 1 0.004 2.225 1.283 3.875
PNI(>46.175 vs. <46.175) 0.624 0.266 5.494 1 0.019 1.867 1.108 3.146

Constant -0.686 0.429 2.565 1 0.109 0.503 = =
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