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[Abstract] Objective To explore the predictive value of automated breast ultrasound (ABUS) features combined with Ki-67

in predicting pathological complete response (pCR) after neoadjuvant chemotherapy (NAC) in triple-negative breast cancer
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(TNBC). Methods A retrospective analysis was conducted on 127 female TNBC patients treated at Xijing Hospital, Air Force
Medical University from March 2019 to December 2023. All patients underwent NAC and surgical treatment after ABUS
examination. Based on postoperative pathological results, patients were divided into pCR group (n=60) and non-pathological
complete response (npCR) group (n=67). Differences in various parameters before NAC were compared between the two groups.
LASSO regression was used to identify independent factors influencing pCR after NAC in TNBC patients, and a predictive model was
constructed using multivariate logistic regression. The prediction model was internally validated using the Bootstrap method (1000
resamples). The discriminative ability of the model was evaluated using receiver operating characteristic (ROC) curves, and the area
under the curves (AUCs) of different prediction models were compared using De-long's test. The accuracy of the model was assessed
using calibration curves, and the clinical benefit of the model was evaluated using clinical decision curve analysis (DCA). Results
Significant differences were observed between two groups in terms of age, Ki-67, menopausal status, tumor type, posterior echo,
coronal plane convergence sign, coronal plane skip sign, and coronal plane white wall sign before NAC (P<0.05). LASSO regression
analysis showed that Ki-67, coronal plane convergence sign, and coronal plane white wall sign were independent influencing factors of
pCR after NAC in TNBC patients (P<0.05). The AUC of the multivariate logistic regression model based on Ki-67 was 0.733 (95%CI
0.646-0.819), the AUC of ABUS model was 0.777 (95%CI 0.695-0.858), and the AUC of ABUS combined with Ki-67 model was
0.816 (95%CI 0.741-0.890). De-long's test showed that the AUC of the combined model was higher than those of ABUS feature
model and Ki-67 model, with statistically significant differences (P<0.05). There was no significant difference in the AUC between
ABUS feature model and Ki-67 model (P=0.40). Hosmer-Lemeshow test indicated that the combined model had a good fit (P=
0.304). Internal validation results showed that the combined model had a good stability with a consistency index (C-index) of 0.820
(95%CI 0.726-0.879). The calibration curve demonstrated good consistency between the predicted and actual probabilities of the
combined prediction model, and the DCA curve indicated that the model had favorable clinical benefit. Conclusion The combined
ABUS feature and Ki-67 model can be used to predict the probability of pCR after NAC in TNBC patients, providing a reference for
the formulation of clinical treatment plans in TNBC patients.
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Tab.1 Comparison of clinical pathological features between two

groups of triple negative breast cancer patients

PP (PC*;;E IEC‘ZZE) vz P
RIS (%, xts) 5124104  46.3+84  2.886  0.004
BMI (kg/m?, x+s) 23.8+3.1 234430 0650 0.516
LA ZRZS[H1(%)] 6.449  0.011
R 24(35.8) 35(58.3)
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T 53151 (%)) 2713 0438
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T, 47(70.1)  42(70.0)
T, 10(14.9) 5(8.3)
T, 4(6.0) 3(5.0)
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Tab. 2 Comparison of automatic breast ultrasound (ABUS)
characteristics between two groups of triple negative breast cancer
patients
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7o 39(582)  42(70.0)
H 28(41.8)  18(30.0)
S [51(%)] 0.742  0.389
7o 53(79.1)  51(85.0)
e} 14(20.9) 9(15.0)
SR TR AE [ (%)] 13211 <0.001
i 49(73.1) 58(96.7)
e} 18(26.9) 2(3.3)
SEEAR T BRAE (51 (%) ] 4291 0.038
g 62(92.5)  48(85.6)
f 5(7.5) 12(20.0)
SELAR AT L AE [£57] (%) ] 27.360 <0.001
J 55(82.1) 22(37.6)
i 12(17.9)  38(63.3)

npCR. I HIR 58 58 3 pCR. g ML 52 A 52 it

De-long 5 7, ABUS FHEIK 7 Ki-67 B ) AUC
T ABUS FHIE RS I A Ki-67 #5570, 22 494 i it
B X (2=2.09, P<0.05; Z=2.06, P<0.05); ABUS 4L
BRI AUC 5 Ki-67 BRI LS, 2R LGITFE X

17171717 1716 151515141210 6 S 33 2 1 (1)

1.54
4] |z
;HH [ 13 : : 1
E .“"“"'"u. [3
ﬁ 1.3 u.,... .o
= ..."%. 141
I teil 117714
1.2 "‘o. ..’f
’o..é.o .
1.1 |
T 1 1 1 1 Ll
-7 - -5 -4 -3 2
Log (N)
17 15 13 6 2 (AEEE)
e
2 T~
17 \x\\
\\\
10 \
14 " - b
N{, o e
i
E[ 04 g - -
i:
~14°
5
15
T T T T T
-6 -5 -4 -3 -2
Log (N)

Bl 1 lid LASSO [ A foef N E RO e AiE A i At
Fig.1  Process of determining the best N value and screening

features by LASSO regression
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Tab.3 Multivariate logistic regression analysis on related factors for
pathological complete response after neoadjuvant chemotherapy in

triple negative breast cancer

EES B g;ﬁ Waldyy P OR  95%ClI
Ki-67 0.028 0.010 7.733 0.005 1.028 1.008~1.049
FERTEVCIRAE -1.692 0.805 4419 0.036 0.184 0.038~0.892
AR IESAE 1717 0448 14.681 <0.001 5.566 2.313~13.395
i -2249 0671 11232 0.001 0.106

(2=0.83, P=0.40).
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chemotherapy in triple-negative breast cancer
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