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The post-neoadjuvant setting in early breast cancer represents an attractive scenario for adjuvant clinical trials,
offering the opportunity to test new drugs or combinations in high-risk patients who did not achieve pathologic
complete response after primary treatment. No standard therapies are routinely proposed to patients with re-
sidual disease after neoadjuvant chemotherapy and few trials have explored this setting. To date, only one
randomized phase III study showed the benefit of additional capecitabine after neoadjuvant chemotherapy, and
international guidelines recommend at least to consider its use, particularly for triple negative breast cancer.
Therefore, the management of these patients is still a clinical challenge, with limited data supporting the use of
an additional adjuvant non-cross-resistant chemotherapy. Escalation strategies are currently under evaluation,
with new agents proposed as supplementary post-neoadjuvant treatment (e.g. platinum salts, capecitabine, poly
ADP-ribose polymerase inhibitors, immune checkpoint inhibitors, cyclin-dependent kinase 4/6 inhibitors).
Based on these premises, selection criteria are critical to identify patients who may benefit from post-neoad-
juvant therapies, through the validation of prognostic and predictive biomarkers for a reliable risk assessment
and estimation of benefit.

The present review summarizes the efforts in introducing new therapeutic options for patients with breast
cancer and residual disease after neoadjuvant treatment, with a particular focus on the ongoing clinical trials and
useful biomarkers for risk stratification.

Introduction

Neoadjuvant treatment for early breast cancer (EBC) has been his-
torically proposed to enable breast-conserving surgery in stage II-II
disease, in particular for triple negative and HER2-positive EBC, al-
though a recently published meta-analysis suggests that this strategy
could fail in reducing the mastectomy rate [1-3]. Interestingly, in the
last few years, this setting has become an ideal scenario for drug de-
velopment and biomarker discovery, with an in vivo evaluation of tumor
dynamic response as early outcome [4-6]. This proved to be appealing
for translational trial design, especially when considering the limits of
traditional adjuvant studies, which require longer follow-ups and larger
sample sizes [7].

Pathological complete response (pCR) is the most common primary
endpoint in the neoadjuvant setting and it is typically associated with

longer patients’ survival, regardless of disease subtype or received
treatments [8,9]. Considering pCR as a valuable endpoint to assess the
activity of new drugs and its strong association with long-term out-
comes, neoadjuvant trials have been potentiated with additional agents
(e.g. platinum salts, capecitabine, poly ADP-ribose polymerase in-
hibitors, immune checkpoint inhibitors, cyclin-dependent kinase 4/6
inhibitors) to increase pCR rates and enhance patient’s prognosis
[8,10]. Moreover, a treatment escalation has been proposed in the post-
neoadjuvant setting for those patients who did not achieve pCR, with
new or additional agents evaluated as adjuvant therapy.

The aim of this review is to summarize the current knowledge on
new therapeutic options for patients with EBC and residual disease (RD)
after neoadjuvant treatment (NAT), with a particular focus on ongoing
clinical trials and useful biomarkers or risk-assessment models.
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PCR: definition and potential surrogacy

The American Joint Committee on Cancer (AJCC) staging system
defined pCR as the complete eradication of invasive carcinoma from
both breast and axillary lymph nodes, including cancer within blood or
lymph vessels, with or without residual carcinoma in situ (ypTO ypNO
or ypT0/is ypNO) [11]. The pooled analysis from Cortazar et al. found
that patients who achieved pCR after NAT had a 64% death risk re-
duction compared to patients who had RD at the time of surgery. These
data support a strong prognostic role of pCR, with an 84% (95% CI,
75%—-89%) death risk reduction in triple negative breast cancer (TNBC),
92% (95% CI, 78%-97%) in HER2-positive/hormone-receptor (HR)-
negative breast cancer treated with trastuzumab and 71% (95% CI,
35%-87%) in high-grade HR-positive/HER2-negative breast cancer,
compared to patients without pCR [8]. Considering a potential surro-
gacy for long-term outcomes, incremental gains of the intermediate
endpoint for different treatments (i.e. pCR) should also result in a sig-
nificant extensions of survival outcomes within the same trial. Never-
theless, the analysis by Cortazar et al., by using a weighted linear re-
gression model, failed to establish a trial-level association between
increases in pCR rates and overall survival (OS) or event free survival
(EFS) gains [8,12,13], with some considerations to be made. As a
matter of fact, post-surgery adjuvant therapy may dissociate pCR from
survival benefit, while baseline prognostic factors may limit the power
to detect significant differences in survival (e.g. in a very low-risk po-
pulation) [14,15].

From residual disease profiling to risk assessment

As previously showed, only a subgroup of patients with EBC achieve
PCR after NAT, and often, may relapse notwithstanding the achieve-
ment of pCR. Several markers, such as residual cancer burden (RCB),
tumor immune-infiltrates (TILs), genetic alterations, and composite risk
scores have been proposed as predictors of recurrence after NAT, more
specially in the presence of RD. Based on these premises, selection
criteria are necessary to identify patients who may benefit from addi-
tional post-NAT therapies, through the validation of prognostic and
predictive biomarkers for a reliable risk-assessment.

Residual cancer burden (RCB)

Several studies explored the prognostic role of RCB after NAT, de-
fined as the primary tumor dimension, cellularity of tumor bed, and
axillary nodal burden. A significant association has been observed be-
tween RCB and the risk of breast cancer recurrence (BR) (Hazard Ratio,
HR: 2.50, 95% CI: 1.70-3.69, p < .001), regardless of BC subtype
[16,17]. The RCB index identifies four different groups (RCB-0 to RCB-
I11), from pCR to extensive RD, with relevant contribution to prognostic
stratification. These four classes are expression of a continuous spec-
trum of treatment response and represent a useful clue to estimate the
long-term risk for patients with RD [17]. Additionally, the high re-
producibility of this score makes it a practical tool for clinical practice
[18].

After 5years from surgery, patients with RCB-I (i.e. patients with
minimal RD and lower risk of relapse) experienced a similar prognosis
to those with pCR (RCB-0), regardless of the treatment received or the
pathologic RD stage. Thus, the RCB is able to identify a subset of pa-
tients with minimal benefit from post-NAT therapies [16]. Moreover, as
reported by Sheri et al., the integration of Ki-67 to RCB was sig-
nificantly more precise in stratifying patient’s outcome than either Ki-
67 or RCB alone [19]. However, the lack of a standardized Ki-67 as-
sessment could also cause discordance and variability of its prognostic
value [20]. Based on these results, RCB represents a valuable factor for
the evaluation of an additional post-NAT adjuvant treatment in patients
with RD.
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Composite risk scores

The prognostic value of traditional pathological staging has been
widely explored both in the adjuvant and post-neoadjuvant setting
[9,11]. To better stratify patients with RD after NAT, a composite risk
score has been designed by integrating clinical stage (CS) and post-NAT
stage (PS) with pre-treatment indicators of tumor biology such as es-
trogen receptor status (E) and tumor grading (G) (CPS + EG score)
[21,22]. In addition, for patients treated with neoadjuvant endocrine
therapy, a preoperative endocrine prognostic index (PEPI) was able to
predict long-term outcomes, taking into consideration post-treatment
tumor size, node status, HR status, and Ki-67 levels [23]. Notably, in the
71031 trial, after 5.5 years of median follow-up, patients with PEPI = 0
(yNO, yT £2, HR+, Ki-67 £ 2.7%) showed a very low recurrence rate
without additional adjuvant chemotherapy compared to patients with
PEPI > 0 (3.6% vs. 14.4%, HR: 0.27, 95% CI: 0.092-0.764, p = .014)
[20]. Based on these results, the PEPI score may be useful to avoid
chemotherapy in very low-risk patients after neoadjuvant endocrine
treatment (e.g. patients with PEPI = 0). Conversely, the management of
high-risk patients after neoadjuvant endocrine therapy (e.g. patients
with PEPI > 0) remains an unmet clinical need, and a meager benefit
was seen in terms of pCR for additional neoadjuvant chemotherapy.
Therefore, alternative systemic therapies such as fulvestrant and cyclin-
dependent kinase (CDK) 4/6 inhibitors represent valid options and are
currently investigated both in the neoadjuvant and post-NAT setting
[24,25].

In conclusion, the prognostic value of these scores is easily trans-
ferable to clinical practice and may provide robust prognostic in-
formation for patients’ selection and treatment.

TILs

In the last few years, new insights have revealed the pivotal role
played by immune system in cancer growth control. More specially,
TILs presence (composed by T lymphocytes, 70-80%), and immune
related gene-expression signatures were shown to be associated with BC
prognosis [26,27]. TILs expression varies among BC subtypes and could
be detected in 20% of TNBC, 16% of HER2-positive BC and 6% of HR-
positive BC [28]. Their role as predictors of response to neoadjuvant
chemotherapy has been well-established in several retrospective ana-
lyses, especially in HER2-positive BC and TNBC [29-34]. Interestingly,
a greater involvement of T helper 1 compared to T helper 2 is associated
with a favorable prognosis [35,36], and the presence of CD8 infiltrate is
an independent predictive factor for pCR in HR-negative BC [37-40].

Of note, the presence of TILs in RD also plays an important role in
stratifying the risk of relapse in EBC patients after neoadjuvant che-
motherapy. Indeed, particularly in TNBC, recent studies indicated that
high TILs in RD were independent predictors of improved survival
[41,42]. On the other hand, the prognostic role of TILs in HER2-positive
EBC is still controversial, with several studies suggesting that high TILs
levels in RD might be associated with worse disease-free survival (DFS)
(TILs > 25%, HR:7.98, p = .009) [43]. Moreover, Asano et al. showed
that the combined evaluation of both TILs and RCB could be more
sensitive than TILs alone in estimating the risk of BC recurrence after
neoadjuvant chemotherapy [44]. In conclusion, the presence of TILs
before neoadjuvant chemotherapy or in RD has an established pre-
dictive and prognostic value, respectively [45].

Genetic alterations

Clinical and pathological markers routinely used in clinical practice
are not able to completely describe BC biology as well as the risk of
recurrence [46]. Gene expression profiling could provide relevant
prognostic information for selecting patients who may need additional
treatment after NAT [47,48]. In particular, recent studies pointed out a
relative frequent discordance in the molecular features between pre-
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treatment core biopsies and post-NAT residual samples [49]. Beitsch
et al. evaluated RD through Mammaprint® and Blueprint® analysis,
showing a genomic profile switching after neoadjuvant chemotherapy,
which could result in a risk profile changing. Interestingly, these
genomic alterations occurred in a subtype-dependent manner, with a
very poor impact in luminal disease [50].

Interestingly, genetic alterations such as down-regulation of the
gene encoding for DUSP4, an ERK phosphatase were identified by
profiling RD and were associated with drug resistance and poor prog-
nosis, regardless of the EBC molecular subtype [51]. To identify further
driver gene mutations, Balko et al. profiled the residual tumors of 111
TNBC patients. The most common alterations detected were TP53
aberrations (89%), MCL1 (54%) and MYC (35%) amplifications, in
basal-like tumors. Moreover, some genetic signatures were associated
with patient outcomes, such as JAK2 and BRCA1 alterations as negative
prognostic factors, and PTEN modification as a good prognostic pre-
dictor [52]. Notably, most of the identified genetic alterations would be
potentially targetable in the post-neoadjuvant setting, if targeted
therapy were available at least in clinical trials (e.g. loss or mutation of
PTEN, amplifications of CDK4, amplifications or mutations of PIK3CA
or PIK3R1, mutations of BRCA1, BRCA2, or mutations of ATM) [52].

Defining Minimal Residual Disease (MRD): Circulating Tumor
Cells (CTCs) and circulating tumor DNA (ctDNA)

The deployment of liquid biopsy techniques such as CTCs enu-
meration and ctDNA is gaining momentum as a promising strategy to
detect and monitor micrometastatic disease. CTCs have been widely
validated in the metastatic setting and are primarily linked to the in-
herit biology of the disease, and thus have a strong prognostic relevance
and are directly linked to the metastatization process [53,54].

CTCs enumeration through the CellSearch® immunomagnetic
system (Menarini Silicon Biosystem), highlighted significantly homo-
genous results in the neoadjuvant setting and, unlike common prog-
nostic factors, was not associated with pCR [55,56]. The Geparquattro
trial explored two different CTCs cutoff points (i.e. =1 CTC/7.5 mL and
>2CTCs/7.5mL) both before and after neoadjuvant chemotherapy.
CTCs detection was independently associated with reduced DFS and OS
but only at the time point before NAT, while post-NAT enumeration had
no prognostic impact. Consistently with the BEVERLY-2 trial, patients
experiencing a pCR without detectable CTCs had the best outcome,
while a low tumor response defined both in terms of CTCs enumeration
and pCR, identified a high risk subgroup for local and distant recur-
rence [56]. Comparable results were obtained through the AdnaTest®
(QIAGEN) RT-PCR-based assay [57]. Interestingly, the IMENEO meta-
analysis confirmed these findings and furthermore highlighted a sig-
nificant prognostic impact of persistently high post-NAT CTCs [58]. On
the other hand, slightly diverging results were observed with the
Maintrack© cytology-based detection system (Genostics), where a de-
creased CTCs enumeration was found to be associated with pCR [59].

Unlike CTCs, ctDNA is thought to be directly correlated with tumor
burden and thus, more suitable for disease monitoring. It is, further-
more, capable to provide useful information on resistance onset and
new actionable mutations, enabling the optimization of both treatment
options and resources [60,61]. Under this premise, shorter DFS and OS
were indeed observed when ctDNA was still measurable after one cycle
of neoadjuvant chemotherapy, without any association with pCR
[60,62]. Consistent results were obtained by measuring post-surgical
levels of ctDNA [63]. On the other hand, the NeoALTTO trial showed
that certain specific mutations (e.g. PI3KCA and TP53) in HER2-posi-
tive EBC could impact negatively on pCR [64]. The utility of a long-
itudinal ctDNA assessment was explored by the Chemo-NEAR study
[61]. Consistent results were observed in case of ctDNA persistence
after NAT, but more interestingly an increase in sensitivity was ob-
tainable through a seriate mutational tracking, with a median lead time
of 7.9 months of the ctDNA technique over clinical relapse [61]. It was
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notably demonstrated that the targeted sequencing of ctDNA was more
accurate than the primary tumor, further underlying the importance of
liquid biopsy in capturing tumor heterogeneity.

Similar results were observed by analyzing epigenetic events rather
than mutational ones. The detection of ctDNA hyper-methylation be-
fore and after NAT was associated with treatment response and disease
recurrence [65,66].

Post-NAT adjuvant therapies

Few studies explored the benefit of additional treatments in the
post-neoadjuvant setting and limited data are available, with no stan-
dard therapies routinely recommended for patients with RD after NAT,
despite their worst outcome. Escalating strategies with innovative drugs
in this setting (e.g. poly ADP-ribose polymerase inhibitors, immune
checkpoint inhibitors, cyclin-dependent kinase 4/6 inhibitors) are now
under investigation and clinical trials are ongoing.

The CREATE-X trial

The Capecitabine for Residual Cancer as Adjuvant Therapy
(CREATE-X) trial was conceived with the aim of improving the prog-
nosis of patients who did not achieve a pCR after NAT. This multi-
center, open-label, randomized, phase 3 trial enrolled patients with
stage I to IIIB HER2-negative EBC who had residual invasive disease
and/or tumor-positive lymph nodes afterstandard NAT containing an-
thracycline, taxane, or both. All patients received standard post-surgical
treatments, which comprised endocrine therapy in HR-positive disease
and radiotherapy if indicated. After surgery, the capecitabine group
received oral capecitabine (1250 mg/m?, twice per day, on days 1-14)
every 3 weeks for 6-8 cycles. A total of 887 patients were included in
the full analysis set (443 patients in the capecitabine group and 444 in
the control group). The trial was terminated early for meeting its pri-
mary endpoint: at the final analysis, the 5-year DFS improved from
67.6% to 74.1% (HR: 0.70, 95% CI 0.53-0.92, p = .01) and OS im-
proved from 83.6% to 89.2% (HR: 0.59, 95% CI 0.39-0.90, p = .01).
The most prominent hazard ratio was seen in the subgroup of 286 pa-
tients (32.2%) with TNBC (DFS: HR: 0.58, 95% CI: 0.39-0.87; OS: HR:
0.52, 95% CI: 0.30-0.90). The safety profile of capecitabine was con-
sistent with previous findings, with hand-foot syndrome being the most
frequent adverse event (AE). All capecitabine-related serious AEs re-
solved and were nonfatal [67]. As for the starting dose of capecitabine
used in the CREATE-X trial, it corresponded to the approved upper limit
in Western countries (1000-1250 mg/m? PO twice daily days 1-14,
q21) [68,69]. However, there are known pharmacokinetic and phar-
macogenomics differences in the metabolism of capecitabine and its
tolerance between Asian and Western populations, and dose adjust-
ments may be required to manage toxic effects in Caucasian patients
[70]. As for safety reasons, clinicians could also consider a screening for
dihydropyrimidine dehydrogenase (DPD) variants before starting
treatment [71].

The post-NAT approach studied in CREATE-X is certainly attractive,
since it does not affect the ability to deliver the standard anthracycline/
taxane chemotherapy. Indeed, 95.3% of patients enrolled in this trial
had received both. Moreover, a drug-sequence effect could also be
hypothesized, since anthracyclines and taxanes are able to induce
thymidine phosphorylase, an enzyme that activates capecitabine
[72-74].

However, previously reported trials did not show a benefit in using
adjuvant capecitabine in combination with chemotherapy, failing to
meet their primary endpoints [75-79]. These studies included patients
mainly from Western Countries, with different prognosis and breast
cancer biology. The CREATE-X trial, on the contrary, focused on a
specific population, selected for its response to neoadjuvant che-
motherapy and enriched with high-risk woman who did not experience
PCR [8,9,67,80].
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Notably, the subgroup analysis of CREATE-X study highlighted a
greater activity of post-NAT capecitabine in TNBC patients, consistently
with previous otherwise negative reported studies [67]. Specifically, in
a prespecified exploratory analysis of the USON 01062 trial, an OS
advantage was observed in TNBC (HR: 0.62, 95% CI: 0.41-0.94) and,
similarly, a subgroup analysis of the FinXX trial showed an improve-
ment in recurrence-free survival (RFS) (HR: 0.53, p = .02) and OS (HR:
0.55, p = .03) in TNBC [75,76,78]. Additionaly, a recent meta-analysis
including 8 randomized trials with adjuvant or neoadjuvant capecita-
bine added to standard chemotherapy failed to show a benefit on DFS
(HR: 0.99, p =.93) or OS (HR: 0.90, p = .36) in EBC. A DFS im-
provement was seen only in the subset of patients with TNBC vs. non-
TNBC (HR: 0.72 vs. 1.01, p = .02) [81]. Considering all data together,
although adjuvant capecitabine seems to provide a greater benefit in
TNBC, caution is needed to interpret subset analyses. In this regard, the
2017 St. Gallen Consensus Conference stressed the absence of con-
firmatory historical data on adjuvant capecitabine in EBC when dis-
cussing the results of the CREATE-X trial [2].

In conclusion, even if there are certain caveats on the general-
izability of its results, the CREATE-X trial provides us with the option to
use post-surgery capecitabine in patients with RD after NAT, especially
for TNBC.

Other post-NAT clinical trials

The CREATE-X trial represents the first randomized phase III study
showing the benefit of additional chemotherapy after NAT, reevalu-
ating the role of adjuvant capecitabine in EBC [67]. A current phase II
trial will provide additional evidence on the use of non-cross-resistant
chemotherapy after NAT, examining the value of eribulin in high-risk
patients with RD (NCT01401959). Additionally, in the ExteNET trial,
patients with stage II-IIlc HER2-positive EBC or RD after NAT (25% of
the whole trial population) received adjuvant neratinib for 1 year after
completion of standard therapy, with a significant benefit in terms of 5-
year DFS rate (90.2% vs. 87.7%, HR: 0.73, 95% CI: 0.57-0.92,
p = .008), particularly for those with HR-positive BC (91.2% vs. 86.8,
HR: 0.60, 95% CI: 0.43-0.83) [82]. Of note, OS data are not yet mature
and 39.9% of patients treated with neratinib experienced grade 3-4
diarrhea, hence efficacy-toxicity trade-offs and loperamide prophylaxis
are both recommended when considering its use [82]. Other clinical
trials were conducted in this setting with modest results. A phase II
study randomized patients with HER2-negative BC with RD after NAT
to ixabepilone versus observation (NCT00877500). The study was
suspended earlier because of relevant toxicities in the ixabepilone arm,
with no significant differences in 3-year RFS and OS [83]. Additionally,
the phase III NeoAdjuvant Trial Add-oN (NaTaN) study explored the
role of zoledronic acid for patients with RD after NAT [84]. Accumu-
lating data support the use of adjuvant bisphosphonates for EBC [85],
but this study did not meet its primary endpoint, with no impact on DFS
and OS [84].

Other trials have been proposed to further test post-NAT adjuvant
treatments, also including innovative agents. Most of these studies are
still ongoing and results are expected. Two randomized phase III trials
are currently investigating the role of immune checkpoint inhibitors in
this setting: the A-Brave trial (NCT02926196), with the anti-PD-L1
avelumab tested as adjuvant or post-NAT treatment for high-risk TNBC
patients, and the SWOG S1418 trial (NCT02954874), in which TNBC
patients with RD after NAT are randomized to adjuvant pembrolizumab
or observation. The role of immunotherapy for BC is still under eva-
luation, with limited efficacy observed [86,87], but high expectation is
placed over TNBC.

Platinum salts in TNBC have been evaluated both in the neoadju-
vant [88] and metastatic setting [89]. Reported data suggest a benefit
with their use in combination with standard neoadjuvant che-
motherapy, even if long-term outcomes are still uncertain and addi-
tional toxicities were observed [90]. No evidence is available on the
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efficacy of post-NAT platinum-based chemotherapy for TNBC, but the
ongoing ECOG-ACRIN EA1131 study (NCT02445391) will examine this
issue further, with patients who did not achieve pCR randomized to
adjuvant carboplatin, cisplatin or observation. Actually, taking into
account the results of the CREATE-X trial, the observation arm was
replaced by adjuvant capecitabine as comparator.

Additionally, poly ADP-ribose polymerase (PARP) inhibitors have
been evaluated in this scenario, targeting the potential homologous
recombination deficiency in TNBC. Rucaparib was tested in combina-
tion with cisplatin in a cohort of post-NAT high-risk TNBC or BRCA-
mutant patients (BRE09-146 study), but no differences in 2-year DFS
were observed between the combination arm versus cisplatin alone
[91]. Moreover, the ongoing phase III OlympiA trial (NCT02032823)
will evaluate the role of olaparib as adjuvant or post-NAT treatment for
high-risk HER2-negative BRCA-mutant patients. Of note, as seen in the
BRIGHTNESS trial, the addition of neoadjuvant veliparib to carboplatin
and paclitaxel did not increase pCR rate in TNBC compared to pla-
tinum-based chemotherapy [92]. Nevertheless, PARP inhibitors are still
under investigation in this setting, and the PARTNER study
(NCT03150576) will test olaparib in addition to platinum-based
neoadjuvant chemotherapy for TNBC and/or BRCA-mutant patients.

Escalating strategies have been shown to be successful also for
HER2-positive BC, with the use of pertuzumab and trastuzumab both in
the neo/adjuvant and metastatic setting [93,94] and neratinib as ex-
tended adjuvant therapy for high-risk HER2-positive EBC [82]. Inter-
estingly, an ongoing phase III trial will test the efficacy of trastuzumab
emtansine (T-DM1) compared to standard adjuvant trastuzumab in
patients with RD after NAT (KATHERINE, NCT01772472).

Upcoming studies will also explore the post-NAT treatment of HR-
positive BC, uncovering the role of CDK 4/6 inhibitors in this setting.
Two twin phase III, placebo-controlled trials, the PENELOPE-B
(NCT01864746) and the CLEE011G2301 (NCT03078751) are currently
randomizing HR-positive/HER2-negative patients with RD after NAT to
receive adjuvant palbociclib or ribociclib, respectively, in addition to
standard adjuvant endocrine therapy. The results of these studies will
be discussed in the light of the findings of a third trial, the PALbociclib
coLlaborative Adjuvant Study (PALLAS, NCT02513394), in which pal-
bociclib is combined with adjuvant endocrine therapy for the treatment
of HR-positive EBC. Promising results have been obtained by CDK 4/6
inhibitors for HR-positive metastatic BC [95], and the above-mentioned
trials will clarify if a similar benefit could be also confirmed in the
adjuvant setting (Table 1).

Conclusions

The post-neoadjuvant setting represents an attractive scenery for
adjuvant clinical trials, offering the opportunity to test new drugs or
combinations in a population enriched with high-risk patients with RD
after NAT. No standard therapies are routinely proposed for these pa-
tients and the CREATE-X trial represents the first randomized phase III
study showing an OS benefit with adjuvant non-cross-resistant che-
motherapy after NAT. The management of these patients is still a
clinical challenge, and the CREATE-X trial provides us with an addi-
tional option that should be discussed with patients, if clinical trials are
not available. With this respect, international guidelines suggest at least
to consider the use of adjuvant capecitabine in this setting, especially
for TNBC [67,69,96]. This may cause relevant repercussions on post-
neoadjuvant clinical trials design, since conventional arms should also
include adjuvant capecitabine from now on. Additionally, when con-
sidering patients with HER2-positive/HR-positive EBC and RD after
NAT, an extended adjuvant treatment with neratinib may represent and
additional option, but OS confirmatory data are still awaited
[69,82,96].

A treatment escalation is currently explored in the post-NAT setting
with new agents or combinations proposed as adjuvant treatments (e.g.
platinum salts, poly ADP-ribose polymerase inhibitors, immune
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inhibitors, cyclin-dependent kinase 4/6 inhibitors).

Unfortunately, clinical algorithms for patients’ selection are missing
and even after the achievement of pCR many women equally relapse.
Therefore, risk assessment is critical to identify patients who could
benefit from additional post-surgical treatment. In this regard, CTC and
ctDNA maintain an independent prognostic value regardless of pCR and
may represent the novel paradigm for BC staging and monitoring,

esp
Las

ecially for low-risk patients (e.g. patients with pCR after NAT).
tly, additional biomarkers such as RCB, TILs, and some composite

risk scores have been proposed as predictors of recurrence after NAT.
However, despite the prognostic impact confirmed in several studies,
these markers must still be validated and integrated for their routine

use

in clinical practice.
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