
Introduction
Among 1147 patients treated with neoadjuvant chemotherapy, 537 patients had HR-positive/HER2-negative, 301 HER2-positive, and 309 triple-negative (TNBC) breast
cancer. Median age was 45, most had ductal histology (84.7%), grade III (42.9%), and stage III (59.2%) carcinomas. 365 (31.8%) achieved pCR - 59/537(11%) HR-
positive/HER2-negative, 158/301(52.3%) HER2-positive, 148/309(47.9%) TNBC. CNS recurrences according to pCR are shown in figure 1 and patterns of brain recurrence in
figure 2. CNS-RFS was improved in HER2-positive patients with pCR but not in other subtypes (Figure 3A-D) . Median overall survival after CNS relapse was 12 months, and
was highest in HER2-positive patients. Multivariate analysis identified HER2-positive and TNBC subtypes and cN2–3 status as independent predictors of CNS recurrence.
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Pathological complete response (pCR) after
neoadjuvant chemotherapy (NAC) improved outcomes
in breast cancer. However, systemic therapy has limited
central nervous system (CNS) penetration, and pCR may
not predict reduced risk of brain metastases. We
evaluated CNS recurrence patterns in patients with or
without pCR following NAC.

Methods
We conducted a retrospective study including all
consecutive stage I-III breast cancer patients treated
with NAC and surgery between 2007 and 2018 at A.C.
Camargo Cancer Center. Breast cancer subtypes were
defined by hormone receptor (HR) and HER2 status
from pretreatment biopsies and pCR was defined as
ypT0/is ypN0. The primary objective was the impact of
pCR on the risk of CNS recurrences across breast cancer
subtypes. The secondary objectives were patterns of
CNS recurrence (brain/leptomeningeal only versus
synchronic systemic and CNS metastasis), CNS
recurrence-free survival (CNS-RFS) and overall survival
after CNS metastasis. Fisher`s Exact test and Pearson’s
Chi-square test were used to evaluate differences in
CNS across pCR status. Kaplan-Meier and regression
analyses were performed. Two-tailed p-values<0.05
were considered significant.

Results

Table 1. Baseline characteristics of patients in the entire cohort and 
each immunohistochemical subgroup.

Figure 1. CNS recurrences by the degree of pathological response (pCR vs. non-pCR) 
across breast cancer subtypes.

CNS recurrence occurred in a total of 72 patients. Twenty-one patients had HR-positive/HER2-negative
tumors (pCR N=2 vs. non-pCR N=19), 28 patients had HER2-positive tumors (pCR N=7 vs. N=21 in
non-pCR) and 23 TNBC patients (pCR N=8 vs. N=15 in non-pCR). pCR was defined as no invasive
carcinoma in the breast and in axillary lymph nodes at the time of surgery. Frequencies were compared
with Fisher’s exact test or Chi-square test.

Figure 2. Patterns of brain recurrence according to breast cancer subtype and pCR
(N=72).

Figure 3. CNS-RFS according to breast cancer subtype and pCR status.

A) CNS-RFS according to pCR status in all patients;  B) CNS-RFS according to pCR in HR-positive/HER2-
negative; C) HER2-positive; and D) TNBC.

Conclusion
Pathological complete response was not associated with reduced CNS
recurrence overall, but was linked to a lower risk of CNS relapse in
HER2-positive breast cancer. Isolated CNS relapse was the
predominant pattern, suggesting a sanctuary effect.
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