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[Abstract] Objective: The purpose of this study was to evaluate the value of quantitative and semi-quantitative param-
eters derived from dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) after 2 cycles of neoadjuvant chem-
otherapy (NACT) (T1 phase) and their change rates from baseline (TO phase), combined with immunohistochemical
(IHC) markers, for early prediction of pathological complete response (pCR) in breast cancer.Methods: 196 patients with
pathologically confirmed breast cancer who underwent standard NACT and DCE-MRI scans at TO (pre-NACT) and T1 (af-
ter 2 cycles of NACT) phases were retrospectively enrolled. All subjects were categorized into pCR (n=62) and non-pCR
(n=134) groups based on postoperative pathology according to the CTNeoBC criteria. IHC markers (ER, PR, HER2 sta-
tus,Ki-67 index) and DCE-MRI parameters (including quantitative parameters: K™, K., , V. ; semi-quantitative parame-
ters: PEAK,PEI) were analyzed. The change rates (X% ) of these parameters were calculated. Univariate analysis identified
significant variables, which were then incorporated into binary logistic regression (forward-conditional method) to construct
various predictive models,including T1 model,change rate model,IHC model,and their combined composite models. Model
performance was assessed by evaluating the discriminatory power using the area under the receiver operating characteristic
curve (AUC),with pairwise comparisons of AUC values conducted via DelLong’s test,and clinical utility was determined by
decision curve analysis (DCA).Results: ER negativity, PR negativity, HER2 positivity,and a high Ki-67 index (>>25%)
were significantly associated with pCR (P <C0.05).Multiple DCE-MRI parameters at T1 (e.g., K" ,K,, ,PEAK,,PE] )
and their change rates (eg K., % ,PEAKY%) showed significant differences between the pCR and non-pCR groups (P <<
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0.05).The T1 model,change rate model,and IHC model achieved AUC of 0.867,0.884,and 0.801, respectively. When com-

bined with IHC indicators,the predictive performance of the T1 composite model and the change rate composite model was

significantly enhanced,with AUC reaching 0.906 and 0.917, respectively.Pairwise comparisons confirmed the superior per-

formance of the composite models over the single models (P<C0.05),and DCA demonstrated greater clinical net benefits

across a wide range of threshold probabilities for the composite models.Conclusion: DCE-MRI parameters at an early NACT

stage (after 2 cycles),particularly their change rates from baseline,can effectively predict pCR in breast cancer.Integration

of DCE-MRI parameters with IHC markers further significantly improves predictive accuracy, providing essential biomark-

ers and tools for imaging-guided decision-making towards early response evaluation and personalized treatment adaptation in

breast cancer NACT.

[Key words] Breast cancer; Magnetic resonance imaging; Neoadjuvant chemotherapy; Pathological complete re-

sponse; Tumor vascular permeability
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