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Predictive factors for relapse in
triple-negative breast cancer
patients without pathological
complete response after
neoadjuvant chemotherapy
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Introduction: Triple-negative breast cancer (TNBC) patients who do not

obtain pathological complete response (pCR) after neoadjuvant

chemotherapy (NACT) present higher rate of relapse and worse overall

survival. Risk factors for relapse in this subset of patients are poorly

characterized. This study aimed to identify the predictive factors for

relapse in TNBC patients without pCR after NACT.

Methods: Women with TNBC treated with NACT from January 2008 to May

2020 at the Modena Cancer Center were included in the analysis. In patients

without pCR, univariate andmultivariable Cox analyses were used to determine

factors predictive of relapse.

Results:We identified 142 patients with amedian follow-up of 55months. After

NACT, 62 patients obtained pCR (43.9%). Young age at diagnosis (<50 years)

and high Ki-67 (20%) were signi!cantly associated with pCR. Lack of pCR after

NACT resulted in worse 5-year event-free survival (EFS) and overall survival

(OS). Factors independently predicting EFS in patients without pCR were the

presence of multifocal disease [hazard ratio (HR), 3.77; 95% CI, 1.45–9.61;

p=0.005] and residual cancer burden (RCB) III (HR, 3.04; 95% CI, 1.09–9.9;

p=0.04). Neither germline BRCA status nor HER2-low expression were

associated with relapse.
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Discussion: These data can be used to stratify patients and potentially guide

treatment decision-making, identifying appropriate candidates for treatment

intensi!cation especially in neo-/adjuvant setting.
KEYWORDS

triple-negative breast cancer, neoadjuvant chemotherapy, pathologic response,
residual cancer burden (RCB), multifocal disease
Introduction

Triple-negative breast cancer (TNBC) is defined by the lack

of estrogen receptor (ER) and progesterone receptor (PR)

expression and HER2 gene amplification. TNBCs present

aggressive biology, with higher risk of local and distant

recurrence compared to other subtypes, rapid progression with

short response duration to therapies, and poor survival

outcomes. They are typically diagnosed at younger age (1) and

are more likely to present as a palpable mass becoming clinically

apparent between annual screening mammograms (“interval

cancer”) (2). At diagnosis, the majority of TNBC patients

present with stage T2 or T3 and have involved lymph nodes

and positive lymphovascular invasion (3). Metastatic diseases

are more likely to occur in the viscera and brain compared to

other breast cancer subtypes with a lower prevalence of bone

metastasis (1). Moreover, most of the metastatic disease occurs

within 2 or 3 years from diagnosis (1), whereas women who do

not relapse during this time have similar survival rates of

hormone receptor (HR)-positive BC.

Chemotherapy is the backbone for patients with TNBC in

neoadjuvant (NACT), adjuvant, and metastatic setting, and

despite its aggressive behavior, TNBC is particularly sensitive

to cytotoxic chemotherapy (“triple negative paradox”). In the

early stage, it is well established that the long-term outcome of

neoadjuvant or adjuvant chemotherapy approach is the same.

Nonetheless, NACT, initially used only to convert unresectable

tumors into resectable ones, reduces the extent of surgery and

improves cosmetic outcomes. Furthermore, the occurrence of a

pathological complete response (pCR) after NACT emerged as

an indicator of responsiveness to standard therapy. Indeed,

patients who obtain pCR—defined as a lack of invasive disease

in both breast and lymph nodes—showed improved outcomes in

terms of event-free survival (EFS) and OS, whereas residual

disease post-NACT is predictive of early recurrences and

mortality (4, 5). For all these reasons, NACT became the

standard of treatment also for patients with operable disease.

However, most patients treated with standard anthracycline-

and taxane-based NACT do not experience pCR (5, 6), and data

are scarce regarding factors predictive of relapse in this subgroup

of patients with residual disease after NACT. The present study
02
aimed to identify factors predictive of relapse in patients with

TNBC without pCR after NACT.
Materials and methods

Study population and design

A retrospective review of the electronic medical records of the

Unit of Breast Surgery was performed, and 142 patients treated with

NACT for early or locally advanced TNBC between January 2008

andMay 2020 at the University Hospital ofModena were identified.

All the patients with clinical data available, age ≥8 years, and

diagnosed with early/locally advanced TNBC (T1–4, N0/+) who

underwentNACTwere included in the study. Exclusion criteriawere

diagnosis of hormone-receptor-positive and/or HER2-positive

tumors, stage IV cancer, and primary surgery followed by

adjuvant chemotherapy.

Tumor-specific characteristics, including tumor andnodal stage,

histology, grade, and lymphovascular space invasion, were collected.

Furthermore, patient, radiological, and treatment features were

evaluated, including age at diagnosis and body mass index (BMI).

In particular, data about breast MRI, cytohistological examination

from fine-needle aspiration (FNA)/core biopsy, andmulticentricity/

multifocality or bilaterality were collected. Cytohistological

examinations were determined by a pathologist at the time of

surgery. Multicentricity/multifocality was defined as more than one

foci of tumor in the same breast at the radiological examination

before the surgery, independent of quadrant or distance.

The type of NACT, either within clinical trials or based on

standard guidelines, and the type of breast and axillary surgery

and adjuvant treatments were analyzed. Data about pathological

downstaging and pCR, defined as no evidence of invasive disease

in the breast and lymph nodes (ypT0/is, ypN0), were collected.

In patients not achieving pCR, residual cancer burden (RCB) (7)

and tumor-infiltrating lymphocytes (TILs) (8) were assessed.

Time from NACT end to surgery and time from surgery to

radiation therapy were included in this analysis. Finally, patients’

data concerning germline mutational status of BRCA1 or BRCA2

or about other breast/ovarian hereditary cancer syndrome genes,

when available, were included as well.
frontiersin.org
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This retrospective monocentric study was approved by our

local Ethical Committee of Area Vasta Emilia Nord (Prot. AOU

25084/20).
Statistical analysis and outcome
measures

Baseline differences for clinical and demographic endpoints

between patients with and without pCR were assessed by chi-

square test or Fisher’s exact test (two-sided) for data analysis. A

p-value < 0.05 was considered statistically significant. Outcomes

of interest were event-free survival (EFS) and OS, and survival

estimates were calculated and reported at 5 years. Time intervals

were calculated from diagnosis until death or last follow-up.

Patients were censored at the date of last clinical contact. EFS

was defined as the time from the date of the diagnosis to the date

of the first documented relapse (local, regional, and/or distant),

while OS was defined as the time from diagnosis of BC to death/

last follow-up. Overall survival and presence/absence of relapse

was compared between patients with and without pCR after

NACT using the Kaplan–Meier method. Survival estimates were

calculated and reported at 5 years, along with their 95%

confidence intervals (95% CIs), in the pCR and no pCR group.

In patients without pCR, univariate and multivariable Cox

analyses were used to determine factors predictive of relapse.

Statistical analyses were done using IBM SPSS Statistics for

Windows Version 23.0 (IBM Corporation, Armonk, NY, USA).
Results

Patients and treatment characteristics

A total of 142 patients were identified and included in this

study. Median follow-up was 55 months (range, 7–155 months).

The characteristics of TNBC patients are listed in Table 1. BMI

at diagnosis was considered normal (range, 18.5–24.9) in 62.8%

of patients. Of the patients, 73.2% underwent genetic testing, and

30% of them presented germline likely pathogenic or pathogenic

variants in cancer predisposition genes (24 BRCA1, 4 BRCA2, 1

PALB2, 1 NBN, and 1 ATM). Most of the patients presented

clinical tumor stage cT2 (75.2%) and no lymph nodes

involvement (56%). TNBCs were predominantly monolateral

(97.2%) and unifocal (71.8%).

Treatment characteristic, response to NACT, and

histopathological tumor characteristic on the surgical tissue are

shown in Table 2. A total of 109 patients (76.8%) underwent an

anthracycline and taxane-basedNACT, 6 patients (4.2%) underwent

an anthracycline or taxane-based NACT, whereas 27 patients

(19.0%) underwent platinum-based NACT. Overall, 60.6% had

pre-treatment breast MRI. The average time between neoadjuvant

chemotherapy and surgery was 31.4 days (range, 16–74). Seventy-
Frontiers in Oncology frontiersin.org03
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four patients (53.6%) had mastectomy, 83 (58.9%) had sentinel

lymph node biopsy (SLNB) performed, and 68 patients (48.6%) had

at least 11 lymph nodes removed at the definitive surgery. pCR was

obtained in 62 patients (43.9%). After NACT, most of the patients
TABLE 1 Characteristics of TNBC patients and histopathological
tumor characteristics on tumor biopsy.

Characteristic N(%)

Total 142

Age at diagnosis

<50 68 (47.9%)

≥50 74 (52.1%)

Unknown 0

Genetic mutation

No 73 (70.2%)

Yes 31 (29.8%)

Unknown 38

BMI

<25 86 (62.8%)

≥25 51 (37.2%)

Unknown 5

Bilateral disease

No 138 (97.2%

Yes 4 (2.8%)

Unknown 0

Multifocal disease

No 102 (71.8%

Yes 40 (28.2%)

Unknown 0

Histology on tumor biopsy

Ductal 131 (93.6%

Other 9 (6.4%)

Unknown 2

Grade on tumor biopsy

II 4 (3.3%)

III 119 (96.7%

Unknown 19

Ki-67 on tumor biopsy

<20 10 (7.1%)

≥20 132 (92.9%

Unknown 0

HER2 on tumor biopsy

0 57 (41.0%)

1+/2+(ISH negative) 82 (58.9%)

Unknown 3

Clinical T stage

T1 19 (13.5%)

T2 106 (75.2%

T3 6 (4.2%)

T4 10 (7.1%)

Unknown 1

Clinical N stage

N0 80 (56.3%)

N+ 62 (43.7%)

Unknown 0
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had high nuclear-grade residual (93.8%), high Ki-67 index (62.5%),

and no lymphovascular space invasion (LVSI) (72.9%). In 72.9% of

cases, Ki-67 index decreased after NACT.

Adjuvant treatment was prescribed in 29 patients (20.6%)

(capecitabine in 7 cases, immunotherapy in 6, capecitabine and

immunotherapy in 1 case, olaparib in 3, and other chemotherapy

agents in 11 patients), while adjuvant radiotherapy was

performed in 86 patients (60.9%). The average time between

surgery and radiotherapy was 84.6 days (range, 43–171).
Outcomes

Seven out of 62 patients (9.7%) who achieved pCR relapsed

(three patients with loco-regional disease and four with distant

metastasis). Among the 80 patients who did not achieve pCR,

one was lost to follow-up, and information regarding her tumor

residual and outcome are is available. On the other hand, 23 out

of 79 patients (29.1%) who did not achieve pCR relapsed. Of

those, 12 patients had loco-regional relapse, and 11 had distant

disease. As shown in Figure 1, patients who obtained pCR after

NACT showed better EFS (5-year EFS 90% vs. 70%, p=0.008)

and OS (5-year OS, 95% vs. 69%, p=0.003). Overall, young age at

diagnosis (<50 years) and high Ki-67 (≥ 20%) were significantly
TABLE 2 Treatment characteristics, response to neoadjuvant
chemotherapy, and histopathological tumor characteristic on
surgical tissue.

Characteristic N (%)

Total 142

MRI

No 56 (39.4%)

Yes 86 (60.6%)

Unknown 0

Time NACT-Surgery Median 31.4 days (16–74)

<30 days 63

≥30 days 74

Type surgery

Conservative 64 (46.4%)

Mastectomy 74 (53.6%)

Unknown 4

SLNB

No 58 (41.1%)

Yes 83 (58.9%)

Unknown 1

Type of NACT

Anthracycline and taxane-based 109 (76.8%)

Anthracycline or taxane-based 6 (4.2%)

Platinum-based 27 (19.0%)

Unknown 0

ypT

0 67 (47.9%)

1 73 (52.1%)

Unknown 2

ypN

0 117 (82.9%)

1 24 (17.1%)

Unknown 1

LN assessment

≤10 72 (51.4%)

>10 68 (48.6%)

Unknown 2

pCR

No 79 (56.1%)

Yes 62 (43.9%)

Unknown 1

Residual cancer burden

I 3 (3.9%)

II 59 (77.6%)

III 14 (18.4%)

Unknown 3

TILs on residual tumor

<30% 39 (51.3%)

≥30% 37 (48.7%)

Unknown 3

Grading on residual tumor

(Continued)
TABLE 2 Continued

Characteristic N (%)

II 4 (6.2%)

III 61 (93.8%)

Unknown 14

Ki-67 on residual tumor

<20 27 (37.5%)

≥20 45 (62.5%)

Unknown 7

Ki67 pre- vs. post-NACT

Stable/increased 19 (27.1%)

Decreased 51 (72.9%)

Unknown 9

LVSI on residual tumor

No 35 (72.9%)

Yes 13 (27.1%)

Unknown 31

Adjuvant treatment

No 112 (79.4%)

Yes 29 (20.6%)

Unknown 1

Time surgery-RT Median, 84.6 days (43–171)

≤90 days 44

>90 days 21
MRI, magnetic resonance imaging; NACT, neoadjuvant chemotherapy; SLNB, sentinel
lymph node biopsy; LN, lymph node; pCR, pathological complete response; LVSI,
lymphovascular space invasion; RT, radiotherapy.
frontiersin.org

https://doi.org/10.3389/fonc.2022.1016295
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Toss et al. 10.3389/fonc.2022.1016295
associated with pCR (Supplementary Table S1). Moreover,

although not statistically significant, pCR rate was higher with

platinum-based NACT (51.8%) than without platinum

agents (42.1%).
Univariate and multivariable analyses

In univariate analysis, factors associated with relapse in the

cohort of patients with residual disease after NACT (79 patients)

were BMI > 25, bilateral BC,multifocal disease, clinical T3–T4 stage,

clinical N+ stage, RCB III, LVSI, and prescription of adjuvant

treatment (Table 3). Interestingly, although not statistically

significant, there were trends that suggested an advantage of

platinum-based NACT (hazard ratio, 0.05; 95% CI, 0.01–1.009;

p=0.06) and worse outcome with TILs <30% (hazard ratio, 3.48;

95% CI, 0.96–12.5; p=0.06), and tumor grade III (hazard ratio, 4.2;

95% CI, 1.4–12; p=0.05) on tumor residual. Among significant

factors, bilateral BC and LVSI were excluded from the

multivariable analysis because of the few patients with bilateral

disease and the rate of unknown data for LVSI. On multivariable

analysis, multifocal disease (hazard ratio, 3.77; 95% CI, 1.45–9.61;

p=0.005) and RCB III (hazard ratio, 3.04; 95% CI, 1.09–9.9; p=0.04)

remained significant independent predictors of relapse. Figure 2

presents EFS for patients not achieving pCR with and without

multifocal disease and RCB II vs. RCB III.
Discussion

TNBC shows more aggressive features and has a poorer

prognosis than other types of BC (1). In this subgroup of
Frontiers in Oncology 05
patients, the achievement of pCR after NACT represents

one of the most important indicators of improved outcomes in

terms of EFS and OS, whereas residual disease post-NACT is

predictive of early recurrences and mortality (4, 5). Our study

confirms the significant improved outcome (EFS and OS) of

patients who obtained pCR after a standard NACT (mostly

anthracycline, taxane, and/or platinum). Particularly, in our

cohort, patients with pCR had a 5-year EFS of 90%, while

those without pCR had a 5-year EFS of 70% [90% vs. 57% in

the literature (9)]. On the other hand, the 5-year OS in patients

with pCR was 95% compared to 69% of those without pCR (84%

vs. 47% in the literature (9)). Furthermore, in line with previous

literature (1), most of relapses in both our cohorts occurred

within the first 5 years after the diagnosis.

The pCR rate after NACT in our study was 43.9%, which is

consistent with data in the TNBC literature that typically range

from 37% without platinum agents to 52.1% with the addition of

platinum compounds (10). Although not statistically significant,

also in our population, pCR rate was higher with platinum-based

NACT (51.8%) than without platinum agents (42.1%), and this

translated into a positive trend in EFS as well. Moreover,

according to previous literature (11–14), younger age (<50

years) at diagnosis and high Ki-67 (≥20%) were associated

with significantly increased pCR rate.

Up to 10%–20% of TNBC patients are found to carry

deleterious germline BRCA1/2 mutations, and mutation

prevalence is even higher in younger patients. Particularly, in a

recent analysis of Italian TNBC patients diagnosed ≤60 years

without breast and/or ovarian family history, BRCA detection

rate was 22.6% (15). Although younger age (<50 years) at

diagnosis predicts pCR in our analysis, germline mutational

status does not significantly impact on pCR rate or on outcomes
A B

FIGURE 1

EFS (A) and OS (B) according to pCR. Overall survival and presence or absence of relapse was compared between patients with and without
pCR after NACT using the Kaplan–Meier method. Survival estimates were calculated and reported at 5 years, along with their 95% confidence
intervals (95% CI), in pCR and no pCR group. (A) Patients who obtained pCR after NACT showed 5-year EFS 90% vs. 70%, p=0.008. Panel (B)
represents 5-year OS in patients with and without pCR (95% vs. 69%, p=0.003).
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TABLE 3 Univariate and multivariable analyses of EFS in patients not achieving pCR.

Univariate analysis Multivariate analysis

Characteristic HR (95%
CI)

P-values HR (95%
CI)

P-values

Age at diagnosis

<50 Ref

≥50 0.7 (0.31–1.48) 0.34

Genetic mutation

No Ref

Yes 0.9 (0.6–1.6) 0.96

BMI

<25 Ref Ref

≥25 0.32 (0.12–0.8) 0.021 0.67 (0.23–1.94) 0.46

Bilateral disease

No Ref

Yes 4.3 (1.3–14.5) 0.01

Multifocal disease

No Ref Ref

Yes 3.2 (1.5–6.7) 0.002 3.77 (1.45–9.61) 0.005

MRI

No Ref

Yes 0.7 (0.3–1.4) 0.36

Histology on tumor biopsy

Ductal Ref

Other 0.8 (0.19–3.4) 0.78

Grade on tumor biopsy

II Ref

III 1.001 (1–1.001) 0.19

Ki-67 on tumor biopsy

<20 Ref

≥20 0.9 (0.99–1.006) 0.66

Clinical T stage

T1–T2 Ref Ref

T3–T4 3.4 (1.4–9) 0.02 1.35 (0.49–2.36) 0.07

HER2 low on tumor biopsy

No Ref

Yes 0.7 (0.4–1.1) 0.16

Clinical N stage

N0 Ref Ref

N+ 2.4 (1.1–5) 0.02 3.77 (1.48–9.63) 0.06

Time NACT surgery

<30 days Ref

≥30 days 0.9 (0.94–1) 0.13

Type surgery

Conservative Ref

Mastectomy 1.8 (0.8–4.5) 0.14

SLNB

No Ref

Yes 1 (0.97–1.007) 1

LN assessment

(Continued)
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in the non-pCR cohort. According to the local testing criteria in

use, 73.2% of patients included in this study underwent genetic

testing, and 30% of them presented germline likely pathogenic or

pathogenic variants in cancer predisposition genes (24 BRCA1, 4

BRCA2, 1 PALB2, 1 NBN, and 1 ATM). The high detection rate

of pathogenic variants in this population is justified by the
Frontiers in Oncology 07
testing criteria that, before 2016, included only TNBC

diagnosed before 40 years of age. On the other hand, the rate

of pathogenic variants in the non-BRCA genes could be

underestimated because multigene panel testing beyond BRCA

genes was introduced in our institution only in 2018. Therefore,

the evolution of testing criteria over the years may have
TABLE 3 Continued

Univariate analysis Multivariate analysis

Characteristic HR (95%
CI)

P-values HR (95%
CI)

P-values

≤10 Ref

>10 1.01 (1.001–
1.04)

0.05

Type of NACT

Anthra + tax Ref

Anthra/Tax 2.98 (0.87–10.1) 0.80

Plat + other
agents

0.41 (0.14–1.13) 0.85

Anthra/tax Ref

Plat + other
agents

0.05 (0.01–
1.009)

0.06

Residual cancer burden

I Ref

II 21.8
(0.001–>100)

0.63

III 0.58 (0.33–089) 0.04

II Ref Ref

III 8.57 (3.58–21.3) 0.001 3.04 (1.09–9.9) 0.04

TILs on residual tumor

≥30 Ref

<30 3.48 (0.96–12.5) 0.06

Tumor grade on residual tumor

II Ref

III 4.2 (1.4–12) 0.05

Ki-67 on residual tumor

<20 Ref

≥20 0.61 (0.09–3.36) 0.81

Ki-67 pre- vs. post-NACT

Stable/increased Ref

Decreased 1 (0.99–1.01) 0.72

LVSI on residual tumor

No Ref

Yes 11 (3–36) 0.001

Adjuvant CHT

No Ref Ref

Yes 2.9 (1.5–6) 0.03 1.89 (0.21–2.14) 0.54

Time surgery-RT

≤90 days Ref

>90 days 0.99 (0.99–1) 0.09
fro
BMI, body mass index; MRI, magnetic resonance imaging; T, tumor; HER2, human epidermal growth factor receptor; N, node; NACT, neoadjuvant chemotherapy; SLNB, sentinel lymph
node biopsy; LN, lymph node; Anthra, anthracycline-based chemotherapy; Tax, taxane-based chemotherapy; Plat, platinum-based chemotherapy; LVSI, lymphovascular space invasion;
CHT, chemotherapy; RT, radiotherapy.
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influenced the detection rate of these gene mutations and may

have an impact on the results of our analysis.

The univariable analysis showed a significant association

between relapse and BMI > 25, bilateral BC, multifocal disease,

clinical T3–T4 stage, clinical N+ stage, RCB III, LVSI, and

prescription of adjuvant treatment. Moreover, although not

statistically significant likely due to the small sample size, there

were trends that also suggested worse outcome with TILs <30%

and tumor grade III on tumor residual. With regard to

presurgical characteristics, our results are in line with previous

literature. Clinical stage at diagnosis was already shown to be one

of the major risk factors for recurrence in breast cancer (16–18).

Moreover, a recent meta-analysis suggested that overweight is

associated with shorter disease-free and overall survival among

TNBC patients (19). Among the residual disease features, our

findings confirmed the prognostic role of LVSI and TILs in

predicting relapse after NACT, as previously showed by an

extensive body of literature (20–26). On the other hand,

contrary to previous experiences (27–30), we did not observe

an increased risk of relapse among patients with high post-

treatment Ki-67 value. This discordance may be due to the great

variability in Ki-67 evaluation, due to interlaboratory differences

in staining methodology, scoring interpretation, and cutoff

determination (31). As regards tumor grade, most of the

previous studies evaluated tumor grade on biopsies at

diagnosis and reported discordant results (32, 33). We did not

find a significant association between pretreatment tumor grade

and relapse, but a negative trend has been observed in grade III

on tumor residual that should be further evaluated in

larger cohorts.

Interestingly, in a multivariate model (including BMI > 25,

multifocal disease, clinical T3–T4 stage, clinical N+ stage, RCB

III, and prescription of adjuvant treatment), BMI, clinical stage,
Frontiers in Oncology 08
and adjuvant treatment lost significance. The multivariable

analysis showed that, in the cohort of patients not achieving

pCR, multifocal disease was associated with relapse. For

purposes of this analysis, multifocality was defined as the

presence of more than one foci in the same breast, regardless

of whether they were in the same quadrant or of the distance

between the lesions. The role of multifocality in breast cancer is

still controversial, and some groups reported a higher rate of

relapse and worse outcomes in multifocal tumors, whereas other

groups showed that multifocality is not an independent

predictor of prognosis in multivariate analysis (33–36).

The multivariable analysis also revealed that RCB III was

associated with higher risk of relapse in patients with residual

disease after NACT. The RCB score uses the diameter of residual

disease, percentage of vital tumor cells, and diameter of the

largest involved lymph node to calculate the amount of residual

disease. This score has been validated with three distinct

prognostic RCB classes in all BC subtypes, with the most

significant discriminatory power in TNBC and HER2-positive

BC (7, 37, 38). Indeed, our findings are consistent with previous

literature and suggest that prospective evaluation of RCB could

be considered to become part of standard pathology reporting

after NACT, as also recently recommended by the International

Collaboration on Cancer Reporting (39). The binary outcome of

pCR versus residual disease confers little information, offering

no distinction among patients with varied amounts of residual

disease. The RCB score has the potential to be used in predicting

a patient’s residual risk after NACT in a prospective setting,

especially given the increasing options for adjuvant therapy in

the setting of residual disease.

Age at diagnosis, germline predisposing gene mutations,

BMI, breast MRI, histological subtype, grading, Ki-67, HER2

expression, clinical T or N stage, type of breast or axillary
A B

FIGURE 2

EFS by (A) multifocal disease and (B) RCB in patients without pCR after neoadjuvant chemotherapy. Panel (A) presents EFS for patients not
achieving pCR with and without multifocal disease (yes/no) and panel (B) presents EFS for patients with RCB II vs. RCB III.
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surgery, type of NACT, TILs in the residual tumor, time from

NACT end and surgery, and time from surgery to radiation

therapy and adjuvant therapy were not independent predictors

of relapse in our cohort. Particularly, post-NACT adjuvant

systemic treatment did not significantly impact on relapse in

our multivariable analyses. In the last decade, several therapies

have been investigated as adjuvant strategies in TNBC patients

not achieving pCR, including capecitabine and olaparib (40–42).

Additionally, immunotherapy is under evaluation in this setting

in several clinical trials. Our findings suggest that, despite the

addition of further treatments after NACT, the EFS of patient

not achieving pCR remains poor, and no improvement has been

obtained with the introduction of further adjuvant therapies.

According to our findings, the achievement of pCR should

remain as the primary aim in these patients and should be

pursued by optimizing NACT, for instance by the addition of

platinum agents (10, 43) or pembrolizumab (44).

Our study presents some limitations that should be highlighted.

First, as a retrospective study, our analysis was limited by selection

bias. The sample size is small and derives from a single institution;

therefore, our patient population may not accurately represent the

patterns of care at other institutions. Additionally, patients received

a range of neoadjuvant therapies, and we did not control for the

duration of treatment or the delay of dose in this analysis. However,

a previous analysis of the ISPY 2 trial suggested that the prognostic

association of both pCR and RCB score is strong, regardless of the

type of chemotherapybased treatment (45). Finally, some data for

each variable were missing in our medical records.

To conclude, our study confirmed the poor prognosis of TNBC

patients who do not experience pCR after NACT. The challenge

nowadays is to define the treatment paradigm for most of the

patients who do not obtain pCR. Waiting for more accurate

molecular characterization, multifocality, and RCB remain the

most significant risk factors independently predicting relapse

among patients without pCR. These data can be used to stratify

patients in our clinical practice, potentially guiding treatment

decisions and intensifying neo-/adjuvant treatments in patients at

higher risk of relapse. Prospective clinical trials are needed to

explore novel therapeutic approaches aimed at increasing the rate

of pCR and improving adjuvant strategies for this high-risk cohort

of patients.
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