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Supplementary Table S1. Sensitivity analysis of the multivariable logistic regression model for pathological complete response using the primary and strict pCR definitions.
[image: ]Adjusted odds ratios (ORs), 95% confidence intervals (CIs), and two-sided P values are presented. Primary pCR was defined as the absence of residual invasive carcinoma in both the breast and regional lymph nodes (ypT0/is ypN0), irrespective of residual ductal carcinoma in situ. Strict pCR was defined as the absence of both residual invasive carcinoma and carcinoma in situ in the breast, together with no regional lymph node metastasis (ypT0 ypN0). Both models were fitted using the same complete-case cohort and identical covariates. HR+/HER2− was used as the reference molecular subtype. ORs for baseline AR and Ki-67 are reported per 10-percentage-point increase, and the OR for NAT cycles is reported per additional treatment cycle. OR, odds ratio; CI, confidence interval; pCR, pathological complete response; HR, hormone receptor; HER2, human epidermal growth factor receptor 2; TNBC, triple-negative breast cancer; AR, androgen receptor; NAT, neoadjuvant therapy.

Supplementary Table S2. Exploratory comparison of biomarker changes between TCbHP and THP in patients with HER2-positive breast cancer.
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Among patients with HER2-negative disease, 282 of 333 patients (84.7%) received TEC. Because the remaining regimens comprised small and heterogeneous groups, no formal regimen-specific comparison was performed in this subgroup.
Supplementary Table S3. Exploratory associations of biomarker changes with ypT stage and pretreatment Nottingham grade. [image: ]
Panel A. Associations of biomarker changes with postoperative ypT stage
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Panel B. Associations of biomarker changes with pretreatment Nottingham grade

Supplementary Table S4. Changes in HER2 expression categories from pretreatment biopsy to post-NAT residual invasive carcinoma.
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Notes：HER2-low was operationally defined as IHC 1+ or IHC 2+ with non-amplified ISH/FISH; HER2-zero was defined as IHC 0; and HER2-positive was defined as IHC 3+ or IHC 2+ with ISH/FISH amplification. Values are presented as n (row percentage). The analysis included patients with residual invasive carcinoma and classifiable HER2 expression categories at both time points. Cases with IHC 2+ but unavailable ISH/FISH results were excluded. NAT, neoadjuvant therapy; IHC, immunohistochemistry; ISH, in situ hybridization; FISH, fluorescence in situ hybridization.
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Supplementary Table S4. Changes in HER2 expression categories from pretreatment biopsy to post-NAT residual invasive carcinoma.

Pre-NAT HER?2 category Post-NAT HER2-zero Post-NAT HER2-low Post-NAT HER2-positive Total
HER2-zero 44 (61.1%) 28 (38.9%) 0 (0.0%) 72
HER2-low 24 (16.2%) 115 (77.7%) 9 (6.1%) 148

HER2-positive 8 (10.0%) 15 (18.8%) 57 (71.3%) 30
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Supplementary Table S1. Sensitivity analysis of the multivariable logistic regression model for pathological complete response using the primary and strict pCR definitions.

Variable Primary pCR: OR (95% CI) Primary pCR: P value Strict pCR: OR (95% CI) Strict pCR: P value
HR+/HER2+ vs HR+/HER2— 8.78 (4.51-18.13) <0.001 8.12 (4.17-16.80) <0.001
HER2+/HR- vs HR+/HER2— 23.25(11.97-48.34) <0.001 20.63 (10.6642.72) <0.001

TNBC vs HR+/HER2— 3.87 (1.82-8.56) <0.001 3.75 (1.77-8.30) <0.001

Baseline AR, per 10% increase 1.01 (0.94-1.07) 0.882 1.00 (0.93-1.06) 0.898

Baseline Ki-67, per 10% increase 1.13 (1.01-1.27) 0.035 1.13 (1.01-1.27) 0.035

Number of NAT cycles 1.25(0.93-1.72) 0.148 1.29 (0.96-1.78) 0.103
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Supplementary Table S2. Exploratory comparison of biomarker changes between TCbHP and THP in patients with HER2-positive breast cancer.

Variable Category TCbHP THP P value Test
ER change pattern Overall directional distribution n=74 n=31 10.140 Fisher's exact test
Stable 63 (85.1%) 22 (71.0%)
Gain 5 (6.8%) 6 (19.4%)
Loss 6 (8.1%) 3(9.7%)
ER overall conversion Gain or loss 11 (14.9%) 9 (29.0%) '0.107 Fisher's exact test
PR change pattern Overall directional distribution n=74 n=31 '0.351 Fisher's exact test
Stable 55 (74.3%) 27 (87.1%)
Gain 7(9.5%) 2 (6.5%)
Loss 12 (16.2%) 2 (6.5%)
PR overall conversion Gain or loss 19 (25.7%) 4(12.9%) '0.199 Fisher's exact test
HER2 change pattern Overall directional distribution n=62 n=23 ‘0.427 Fisher's exact test
Stable 41 (66.1%) 18 (78.3%)
Gain 0(0.0%) 0(0.0%)
Loss 21 (33.9%) 5(21.7%)
HER?2 overall conversion Gain or loss 21(33.9%) 5(21.7%) ‘0.427 Fisher's exact test
Ki-67 change, percentage points  Median (IQR) n=73;-15.0 (-25.0 to -5.0) n=30;-2.5(-23.8t07.5) ‘0.111 Wilcoxon rank-sum test
AR change, percentage points Median (IQR) n =30; 0.0 (-10.0 to 10.0) n=14;0.0(-42.5t02.2) '0.271 Wilcoxon rank-sum test

Notes: Values for categorical biomarker changes are n (%), and values for Ki-67 and AR changes are median (interquartile range). Change was calculated as post-NAT minus pre-NAT expression; therefore, negative values
indicate a reduction after treatment. Directional distributions (stable, gain, and loss) and overall conversion rates were compared using Fisher's exact test. Continuous changes were compared using the Wilcoxon rank-
sum test. The analysis was restricted to HER2-positive patients receiving TCbHP or THP because treatment regimen was strongly associated with molecular subtype and other regimen groups had insufficient paired
sample sizes. ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2; AR, androgen receptor; NAT, neoadjuvant therapy; IQR, interquartile range; TCbHP, taxane, carboplatin,
trastuzumab, and pertuzumab; THP, taxane, trastuzumab, and pertuzumab.
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Supplementary Table S3. Exploratory associations of biomarker changes with ypT stage and pretreatment Nottingham grade.

Panel A. Biomarker changes according to postoperative ypT category among patients with residual invasive breast carcinoma

Biomarker / change measure ypT1 ypT2 ypT3-4 P value
ER directional distribution 0.009
Stable 134 (86.5%) 139 (95.2%) 18 (75.0%)

Gain 10 (6.5%) 3(2.1%) 3 (12.5%)

Loss 11 (7.1%) 4(2.7%) 3 (12.5%)

ER overall conversion 21 (13.5%) 7 (4.8%) 6 (25.0%) 0.002
PR directional distribution 0.055
Stable 125 (80.6%) 129 (89.0%) 16 (69.6%)

Gain 12 (7.7%) 6 (4.1%) 4 (17.4%)

Loss 18 (11.6%) 10 (6.9%) 3 (13.0%)

PR overall conversion 30 (19.4%) 16 (11.0%) 7 (30.4%) 0.024
HER?2 directional distribution 0.226
Stable 132 (90.4%) 114 (86.4%) 22 (100.0%)

Gain 2 (1.4%) 7 (5.3%) 0 (0.0%)

Loss 12 (8.2%) 11 (8.3%) 0 (0.0%)

HER?2 overall conversion 14 (9.6%) 18 (13.6%) 0 (0.0%) 0.132
Ki-67 change, percentage points n=155;-12.0 (-27.0 to 0.0) n=146;-10.0 (-25.0 to 0.0) n=23;0.0(-10.0 to 12.5) 0.034
AR change, percentage points n=70;0.0 (-23.8 to 10.0) n=73;0.0 (-20.0 to 10.0) n=238;-10.0 (-35.0 to 0.0) 0.358
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Panel B. Biomarker changes according to pretreatment Nottingham grade among patients with residual invasive breast carcinoma

Biomarker / change measure Grade III P value
ER directional distribution 0.406
Stable 217 (90.8%) 74 (86.0%)

Gain 6 (7.0%)

Loss 6 (7.0%)

ER overall conversion 12 (14.0%) 0.222
PR directional distribution 0.022
Stable 191 (80.3%) 79 (92.9%)

Gain 2 (2.4%)

Loss 4 (4.7%)

PR overall conversion 6 (7.1%) 0.006
HER?2 directional distribution 0.128
Stable 191 (87.6%) 77 (93.9%)

Gain 0 (0.0%)

Loss 5(6.1%)

HER?2 overall conversion 5(6.1%) 0.143
Ki-67 change, percentage points n=239;-12.0 (-25.0 to 0.0) n=_85;-5.0 (-25.0 to 10.0) 0.010
AR change, percentage points n=112;0.0 (-30.0 to 10.0) n=39;0.0(-10.0 to 10.0) 0.296

(Notes: Values are n (column percentage) unless otherwise stated; contimous biomarker changes are median (IQR) and were calculated as post-NAT minus pretreatment expression, so negative values indicate a
decline. Analyses were restricted to patients with residual invasive carcinoma in the breast (vpT1—4) and available paired biomarker measurements. ypI'3 and ypT4 were pooled because only six patients had ypT4
disease. Pretreatment Grade I and Grade II were pooled because only six residual-disease cases were Grade I. Directional distributions were compared using the Fisher—Freeman—Halton test with Monte Carlo
simulation (1,000,000 replicates); overall conversion rates used Fisher’s exact test. Continuous changes were compared using the Kruskal-W allis test for ypT groups and the Wilcoxon rank-sum test for grade
groups. NAT, neoadjuvant therapy,; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2; AR, androgen receptor; IQR, interquartile range.




