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Abstract Purpose:

Breast cancer (BC) is a leading cause of morbidity, disability, and mortality in women, worldwide; triple-
negative BC (TNBC) is a subtype traditionally associated with poorer prognosis. TNBC special histology
subtypes present distinct clinical and molecular features and sensitivity to antineoplastic treatments.
However, no consensus has been defined on the best adjuvant therapy. The aim of the study is to study the
evidence from literature to inform the choice of adjuvant treatments in this setting.

Methods:

We systematically searched literature assessing the benefit of adjuvant chemotherapy in patients with
TNBC special histotypes (PROSPERO: CRD42020153818).

Results:

We screened 6404 records (15 included). All the studies estimated the benefit of different chemotherapy
regimens, in retrospective cohorts (median size: 69 patients (range min—max: 17-5142); median follow-up:
51 months (range: 21-268); mostly in Europe and USA). In patients with early-stage adenoid cystic
TNBC, a marginal role of chemotherapy was reported. Similar for apocrine TNBC. Medullary tumors
exhibited an intrinsic good prognosis with a limited role of chemotherapy, suggested to be modulated by
the presence of tumor-infiltrating lymphocytes. A significant impact of chemotherapy on the overall
survival was estimated in patients with metaplastic TNBC. Limitations were related to the retrospective
design of all the studies and heterogeneous treatments.



Conclusions:

There is potential opportunity to consider treatment de-escalation and less intense therapies in some
patients with early, special histology-type TNBC. International efforts are indispensable to validate
prospective clinical decision models.

Keywords (separated by '-')

Triple-negative breast cancer - Special histology - Escalation and de-escalation - Adjuvant treatment
intensity customization - WHO classification
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Abstract
Purpose Breast cancer (BC) is a leading cause of morbidity, disability, and mortality in women, worldwide; triple-negative
BC (TNBC) is a subtype traditionally associated with poorer prognosis. TNBC special histology subtypes present distinct

clinical and molecular features and sensitivity to antineoplastic treatments. However, no consensus has been defined on the [l

best adjuvant therapy. The aim of the study is to study the evidence from literature to inform the choice of adjuvant treat-
ments in this setting.

Methods We systematically searched literature assessing the benefit of adjuvant chemotherapy in patients with TNBC special
histotypes (PROSPERO: CRD42020153818).

Results We screened 6404 records (15 included). All the studies estimated the benefit of different chemotherapy regimens,
in retrospective cohorts (median size: 69 patients (range min—max: 17-5142); median follow-up: 51 months (range: 21-268);
mostly in Europe and USA). In patients with early-stage adenoid cystic TNBC, a marginal role of chemotherapy was reported.
Similar for apocrine TNBC. Medullary tumors exhibited an intrinsic good prognosis with a limited role of chemotherapy,
suggested to be modulated by the presence of tumor-infiltrating lymphocytes. A significant impact of chemotherapy on the
overall survival was estimated in patients with metaplastic TNBC. Limitations were related to the retrospective design of all
the studies and heterogeneous treatments.

Conclusions There is potential opportunity to consider treatment de-escalation and less intense therapies in some patients ¥l

with early, special histology-type TNBC. International efforts are indispensable to validate prospective clinical decision
models.

Keywords Triple-negative breast cancer - Special histology - Escalation and de-escalation - Adjuvant treatment intensity
customization - WHO classification
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Introduction

Breast cancer is one of the leading causes of morbidity
and mortality, worldwide. In 2020, more than 2 million
women have been diagnosed with a breast cancer (BC),
and 680,000 have died from this disease [1]. The prognosis
of BC is determined by clinicopathological and molecular
features, and the treatments received [2]. A wide spectrum
of histologic entities are encompassed in the definition
of invasive BC, the most common being the infiltrating
ductal carcinoma of no special type (NST)/ not otherwise
specified (NOS), that includes around 75% of all the cases
[3] Table 1. The World Health Organization (WHO) has
historically systematized the classification of the breast
tumors, since 1968, based primarily on pathological cri-
teria and additional ancillary descriptions, as appropriate
[3, 4].The histology types described by WHO have a prog-
nostic relevance, as outlined in the Consensus Statement
of the College of American Pathologists, since 1999 [5].
WHO has released the fifth edition of the classification of
BC, in 2019: eight special types of invasive BC are recog-
nized, along with a group of salivary gland-like tumors,
rarer variants of BC and the spectrum of neuroendocrine
neoplasms [3] Table 1. In addition, nine histopathology
patterns are also described, mostly viewed as part of the
spectrum of differentiation of the NOS tumors and not
designated as special subtypes per se [3]. Each special
variant of invasive BC exhibits distinctive histopathologic
features and appears associated with a unique pattern of
tumorigenesis and response to chemotherapy [3, 6, 7].
However, clinical decision-making is often informed by
limited evidence from small cohorts, anecdotic clinical
experience, case reports and expert consensus [8]. Treat-
ment decisions in the setting of early BC are commonly
based on clinical, pathological, and molecular features,
including the status of the hormone receptors (HR) for
estrogen and progesterone, and of the human epidermal
growth factor receptor 2 (HER2), ultimately tailored
around the single patients’ performance status, comorbidi-
ties, and preferences [9]. Traditionally, HR- and HER2-
negative BC (i.e., triple-negative BC [TNBC]) has been
associated with the poorest prognosis along with a more
pronounced sensitivity to chemotherapy agents, that is
its therapeutic cornerstone all the settings [10]. How-
ever, a better characterization of TNBC gene expression
profile has revealed a spectrum of tumor entities, each
with specific molecular stigmata, prognostic independent
significance and variable sensitivity to cytotoxic agents
[8, 11-17]. Of note, the landmark studies of TNBC with
high-throughput molecular assays have included mainly
NOS tumors, therefore providing a description of the het-
erogeneity of invasive ductal carcinomas rather than an

@ Springer

exhaustive representation of the entire TNBC landscape—
and of the less common special variants [8]. Of interest,
the gene expression profiling of the special types of BC
has revealed distinctive repertoires of gene copy number
aberrations, when compared to matched NOS tumors [8,
18]. For example, adenoid cystic and secretory carcinomas
display recurrent chromosomal translocations with onco-
genic transcripts of MYB and NTRK-ETV6, respectively
[19, 20]. Also, metaplastic carcinomas can express high
levels of genes commonly described in mesenchymal-
like TNBC, enriched in angiogenic gene products [21].
Eventually, some apocrine tumors present a luminal-like
gene expression profile related to the androgen hormone
stimulation, and segregate in the luminal androgen recep-
tor molecular TNBC subtype [22]. While the prognostic
meaning of the special histology and molecular subtypes
of TNBC has been reported, the consideration of them into
the clinical decision-making in the adjuvant setting is still
controversial, and largely based on expert consensus [8].
However, conducting clinical trials specifically designed
for rare subtypes might be challenging, due to the small
number of cases and would require a substantial effort for
the enrollment in an international context. The aim of this
systematic review is to better define the benefit of adjuvant
chemotherapy in patients with special histology TNBCs
and with special histology patterns of NOS BC.

Methodology

We performed a systematic review of the literature on the
role of the adjuvant chemotherapy in patients with special
histology variants or special patterns of TNBC, interrogat-
ing five distinct databases (PubMed, Cochrane, Embase,
Web of Science, SCOPUS) [23]. Also, we searched manu-
ally all the accessible resources from the meetings of the
European Society for Medical Oncology and American
Society of Clinical Oncology from 2010, to enhance the
research performance; only peer-reviewed material was
included. The research question was formulated by using
the structured framework PICO, to identify the popula-
tion, the intervention, the comparison, and the outcome
of interest (Supplementary Table 1). The research strat-
egy was developed by the core investigational team (VZ,
DT, EF, GC) and shared with all the authors for inputs.
We used mapped research terms “breast cancer”, “breast
tumor*”, “breast tumour*”, “adjuvant”, the histology
variants and special patterns as classified by the last ver-
sion of the WHO Classification of breast tumors [3], the
WHO eleventh International Classification of Diseases
(ICD) [24] and ICD for Oncology (ICD-0O) [25] nomen-
clatures, and specific MeSH terms, combined with the
Boolean operators (Supplementary Table 2), with no
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time restriction, selecting only literature in English lan-
guage. The research was performed on May 1st, 2020.
We run a new research on 5 January 2021, to seek for
new studies (none extracted). We included all the stud-
ies estimating the benefit of the adjuvant chemotherapy in
patients with special-type TNBC; case reports and stud-
ies on non-epithelial malignancies were excluded (Supple-
mentary Table 3). Review works and meta-analysis were
primarily utilized for snowballing before their exclusion
[26]. We did not consider studies on the intrinsic prog-
nostic significance of the histology variants that missed
any mention of the adjuvant chemotherapy benefits. The
records were double screened by four authors (FG, JU,
VZ, DT), through the web app Rayyan (https://rayyan.
gcri.org) to manage the screening of the records, in the
blind modality; discrepancies in the selection of the papers
were discussed as a team, for reconciliation. The lead
author (GC) served as a tiebreaker, in case of disagree-

[BREM ments. The selection and inclusion process were based

161
162
163
164
165
166
167
168
169
170
171
172
173

on the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (Supplementary Table 4);
the PRISMA flow diagram was used to depict the flow
of information throughout the selection, screening, and
inclusion phases [27]. (Fig. 1). The data extraction was
performed independently by three authors (FG, JU, DT),
using an Excel-based spreadsheet (Microsoft®, USA).
We extracted information on the histology subtype, study
design, the setting of research and the relative timeline;
the patient population was characterized per pathologi-
cal and clinical features and the information on the types
of therapies were extracted, including the chemotherapy
regimens. For every study, we synthetized the principal

Fig. 1 PRISMA flowchart of
the systematic review

Screening Identification

Eligibility

@ Springer

findings with a statement on the adjunctive benefit of the
adjuvant treatment in that specific subtype of TNBC, based
on the single-paper outputs. The research was registered
on the International Prospective Register of Systematic
Reviews (PROSPERO, CRD42020153818) [28].

Results
Overview

The systematic research of the literature resulted in 6404
unique abstracts screened, of which 15 were included in the
final analysis. Table 2. We retrieved original papers on the
role of adjuvant chemotherapy for patients with adenoid
cystic (n=1 papers), medullary (n =4), metaplastic (n = 10,
of which 2 on the primary squamous cell of the breast). No
eligible study on the special patterns of NOS tumors was
identified; in this study, we listed medullary tumors as a spe-
cial subtype, although currently disputed as part of the spec-
trum of NOS BCs [3]. All the studies were retrospective,
developed in variably sized cohorts of populations (median
size: 69 patients; range min—max: 17-5142). No subgroup
analysis from clinical trials were reported, and all the studies
assessed the correlation between the exposure to chemother-
apy regimens and the survival. The patients were enrolled
across large timelines (earliest enrollment start period:
year 1970; most recent: 2015), with a median follow-up of
51 months (range: 21-268). The studies were conducted in
USA (n=7), Europe (n=3), Asia (n=3) and Eastern Medi-
terranean countries (n=2). Table 2. Supplementary Table 5.

Record identified via
systematic research
(n=10,213)

[ Duplicates (n=3,809)

Records screened
_ Excluded (n= 6,033):
(n=6,404) -preclinical study (n= 1,757)

-not breast cancer (n=966)

-not epithelial tumors of the breast (n=48)
-not special subtype of breast cancer (n=55)
-Case report or review (n=1,276)

-not adjuvant setting (n=1,372)

-adjuvant with no survival outcomes reported (n=271)

Full- text papers consulted -other (n=288)

for eligibility (n=371)

Excluded (n=356):
--not adjuvant setting (n=105)
-not special subtype of breast cancer (n=24)
-no survival data reported (n=143)
-no subanalysis for triple-negative tumors (n=69)
-other (n=15)

Studies included
(n=15)
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Adenoid cystic breast cancer

We extracted only one study for the adenoid cystic variant
of breast cancer [29]. It is a study based on the Pennsylvania
National Cancer Data Base, that enrolled 933 patients with
primary breast cancer diagnosed between 1998 and 2008.
Tumors presented mostly well-differentiated (grade 1: 46%),
with negative axillary lymph nodes (94.9%). Despite being
mostly triple-negative breast tumors, the indication for adju-
vant chemotherapy was uncommon (11.3%). The study was
unpowered to detect a statistically significant difference of
the outcome in the patients who had or not received the
adjuvant chemotherapy. However, the authors reported a
good prognosis both in the overall population (five-year [5y]
overall survival [OS]: 88%) and in the subset with well-
differentiated or stage 1 tumors (90% and 91% alive at Sy).
Therefore, the authors stated for a marginal role of the adju-
vant chemotherapy, especially in patients with non-locally
advanced adenoid cystic BC.

Medullary breast cancer

Three studies estimated the benefit of adjuvant chemother-
apy in patients with medullary-type BC. The first is by Stel-
mach et al., on a Polish cohort of 120 women with typical
medullary-type cancer, of whom only 10 received adjuvant
chemotherapy, based on the positive lymph node status at
surgery [30]. The authors reported a 10y disease-free sur-
vival (DFS) rate of 93% in patients with node-negative
disease and untreated with chemotherapy, versus 60% in
node-positive and chemotherapy exposed. Therefore, they
stated the possibility to omit adjuvant treatments in node-
negative patients, based on the different prognosis observed;
still, the study was not powered to show a difference in the
outcomes related to the chemotherapy exposure. Another
study from China on a smaller population (n =26 patients)
confirmed the good prognosis in patients with node-negative
disease (i.e., OS 92.3%) [31]. However, women who had
metastatic lymph nodes and had received chemotherapy,
experienced better survival outcomes than patients untreated
with systemic adjuvant treatments (OS: 36.8% Vs 66.7%
with and without chemotherapy, respectively). A third large
study addressed a specific population of patients, presenting
with node-negative, 10 to 50 mm sized medullary tumors
(n=3739 patients) [32]. In this investigation, Mateo et al.
demonstrated a benefit of the adjuvant chemotherapy for
tumor > 10 mm (Hazard Ratio [HR] 0.40; 95% confidence
interval [CI], 0.26-0.62; P <0.0005), when compared to the
patients not treated with adjuvant chemotherapy. A recent

study evaluated the benefit of chemotherapy for multiple his-

248
249
250

tology-type (n =605 patients), showing no benefit of chemo-
therapy in the subset with medullary cancer when the analy-
sis was adjusted for the presence of the tumor-infiltrating

@ Springer

lymphocytes (TILs): no histology-type was retained an
independent prognostic significance nor informed on the
benefit of adjuvant treatments [33]. In this paper, the find-
ings were consistently confirmed when accounting for either
intratumoral TILs or stromal TILs. This study also included
a subset of patients with apocrine breast cancer (6%), for
which a role of the adjuvant chemotherapy has not been
demonstrated [33].

Metaplastic breast cancer

We analyzed ten papers on the metaplastic BC, of which
two specifically for the primary squamous type [34—43]. For
the therapeutic approaches reported, we discuss the squa-
mous type as a separate entity. The evidence of an impact
of the adjuvant chemotherapy on the survival outcomes was
variable. Three smaller studies failed to show a benefit of
the chemotherapy in this special type of BC [36, 38, 39].
However, the largest cohorts all reported an association of
the adjuvant chemotherapy with an improved OS. A study
from China (69 women) showed a benefit of the adjuvant
treatment on the 5y OS, reporting a magnitude of benefit
of +31.5% absolute OS gain (HR, 0.27; CI, 0.11-0.67),
after adjusting for multiple confounders [34]. A similar
magnitude of benefit was reported in a study from USA
(n=1329 patients) that estimated a 5y OS of 70% and 41%
in patients receiving the adjuvant systemic chemotherapy or
not, respectively (P <0.001) [41]. The authors of a recent
large population-based study from the Texas National Can-
cer Database confirmed a significant benefit of the chemo-
therapy in more than five thousand patients with metaplastic
BC, with poorer OS in patients untreated with systemic regi-
mens (HR without chemotherapy: 1.527; CI, 1.438-1.621;
P <0.001; multivariate model). An impact of the chemo-
therapy on the DFS was not uniformly confirmed [37]. In
particular, only one study suggested a benefit on both DFS
and OS, on a cohort of 54 patients from Turkey; however, in
this study, the median follow-up time was only 28 months
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[37]. Our research did not identify any subgroup analysis on [Xeki7

the impact of the chemotherapy based on the type of non-
glandular metaplastic components of the tumor.

For the metaplastic squamous cell carcinoma of the
breast, a very rare subtype of metaplastic tumors, we identi-
fied two studies [42, 43]. The patients were treated with a
combination of therapies often more similar to the ones used
in the cutaneous squamous carcinomas, including platinum
compounds [42]. Both the studies confirmed a substantial
benefit of the adjuvant chemotherapy on the survival out-
comes, despite their small patient numerosity. The use of
the chemotherapy was associated with an improvement of
the 5y OS from 19 to 54%, corresponding to a median OS
of 66 months Vs 28 months, and a 5y DFS from 13 to 45%
(median DFS: 77 months Vs 15 months) [43].
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Discussion

The management of patients with special histology early
TNBC can represent a challenge in the clinical setting,
related to the uncertainties on the value of adjuvant chem-
otherapy. The knowledge of a prognostic significance of
the different subtypes is not assurance of a benefit of adju-
vant chemotherapy [8]. A better prognosis of TNBC with
adenoid cystic, apocrine, and medullary histology has
been reported, all experiencing 5y OS rates over 92% and
10y DFS rates over 95%, respectively—when compared
to TNBC NOS [8, 44-46]. Conversely, lobular and meta-
plastic TNBC are associated with the poorest prognosis,
with 5y OS rates below 85% [45-48]. A comprehensive
review of the impact of the adjuvant chemotherapy in these
patients is largely missing, and our study addressed sys-
tematically this topic. To our knowledge, this is the first
study providing a comprehensive review of the benefit of
chemotherapy in special histology of TNBC. The overall
incidence of these subtype of breast cancer is around 25%.
This number is not insignificant and the clinical decision-
making for adjuvant chemotherapy is often challenging
in this setting.

In our review we found that adjuvant chemotherapy
might have a benefit in patients with more aggressive his-
tology types of TNBC, regardless the stage at diagnosis
(e.g., metaplastic tumors), and in case of clinical high-risk
presentations of more indolent histotypes (e.g., medullary
cancers). For metaplastic tumors, including the primary
squamous type, we retrieved the largest chemotherapy
benefit, regardless the stage and the lymph node involve-
ment. Conversely, special histology TNBC associated with
good prognosis seemed not to derive significant benefits
from adjuvant chemotherapy when presenting without
lymph node involvement (e.g., adenoid cystic and apo-
crine TNBC). Notably, medullary tumors seemed to derive
some benefits from chemotherapy, including those with
negative lymph nodes; however, such a benefit seemed to
be affected by the presence of TILs, possibly determining
a favorable prognosis and the sensitivity to chemotherapy.
The prognostic role of TILs presence, (geo-) spatial organ-
ization and immune-population compositions in localized
breast cancer has been documented in literature, with a
possible predictive role of chemotherapy benefit [49-58].
Therefore, the elucidation of the impact of the immune-
infiltrate on the adjuvant therapies represents a priority
area to better define the perimeter for effective and safe
strategies to de-escalate treatments.

Special histology TNBCs appear primarily chemo-
therapy-resistant, as reported in the studies with neoad-
juvant treatments. One study from Japan enrolled 562
patients with primary BC who had received neoadjuvant

chemotherapy between 1998 and 2008 [59]. The investi-
gators reported no tumor shrinkage with chemotherapy
in patients with apocrine BC; also, a half of patients with
metaplastic TNBC (mostly squamous and spindle cell car-
cinoma) experienced tumor progression during the treat-
ment, thus displaying a peculiar resistant phenotype. Of
note, tumor progression during neoadjuvant chemotherapy
is an uncommon event for TNBC NOS, reported in less
than 5% of all patients [60]. Accordingly, patients present-
ing with special TNBC histology types are mostly recom-
mended to upfront surgery and adjuvant therapies, where
appropriate, related to the concern of progression during
pre-surgical treatments to inoperable tumors and/or over-
treatments of more indolent tumor entities [59]. Neverthe-
less, some authors speculate on the window of opportunity
to test ex vivo neoadjuvant therapies in patients with more
aggressive TNBC variants, and prompt treatment customi-
zation and design molecularly-driven tailored approaches,
e.g., post-neoadjuvant therapies [61]. This approach is par-
ticularly attractive in window of opportunity clinical trials
for patients with special histology TNBC, to identify new
therapeutic strategies and for biomarker discovery.
International clinical guidelines for BC management
recognize the independent prognostic value of the special
types of TNBC [8]. The European Society for Medical
Oncology guidelines for the early breast cancer support the
2013 St Gallen recommendations for no systemic therapy
for low-risk endocrine non-responsive histology types
(i.e., adenoid cystic and apocrine) [63, 64]. The National
Comprehensive Cancer Network panel for breast cancer
mentions the special types of breast cancer, and argues
that some metaplastic tumors are chemotherapy-resistant
though indolent in nature, like the low-grade adenosqua-
mous and low-grade fibromatosis-like carcinoma, having
a favorable prognosis without adjuvant chemotherapy
[65]. Most recently, the 2019 St Gallen consensus has
emphasized that special breast cancer histologies may
need different considerations, encouraging the participa-
tion to clinical trials and recommending for more research
to estimate the clinical magnitude of benefits from adju-
vant treatments [9]. A better characterization of biomark-
ers of treatment response through high-throughput and
microarray-based technologies can decode the intrinsic
prognostic and predictive nature of the special subtypes
of BC and understand how to refine the histological tax-
onomy [8]. To date, patients with special TNBC-type and
high-risk presentations, including those with more indo-
lent entities, should not be denied established adjuvant
treatments. Also, the decision for upfront surgery or neo-
adjuvant therapy should be decided case by case, and not
on a rigid operational paradigm. Based on the prognostic
information carried by the histology types and the limited
evidence on the benefit of adjuvant treatments, there is
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opportunity to discuss a de-escalation of adjuvant chemo-
therapy, including the omission of systemic treatments, for
selected patients with lymph node-negative tumors, and/
or tumors below 10 mm and more indolent TNBCs histolo-
gies. Table 3.

The emergence of biomarkers predictive of benefit from
classic and novel adjuvant treatments will play a critical
role to refine the clinical decision-making. Accordingly,
to understand how the TNBC variants are addressed in
the clinical trials, we searched clinicaltrial.gov (Jan 18th,
2021), and rapidly reviewed the ongoing recruiting trials
of adjuvant treatments in TNBC (n=21 trials) to under-
stand (i) how the special subtypes are addressed and (ii)
what biomarkers are utilized for patient selection. Sup-
plementary Table 6. The ongoing clinical trials mostly
test chemotherapy agents alone (n=7) or in combination
with immunotherapy (n =8); the most common biomarker
utilized for patient selection is the status of pathological
response after neoadjuvant therapy (n=9). However, we
could not identify any ongoing study that accounted for
TNBC special subtypes for selection and stratification.
Despite being uncommon entities, the unbalance in the
number of special subtypes of TNBC between the arms
in clinical trials can possibly undermine the overall data
interpretation and, even, jeopardize the results [66]. This
1S a curious case, because the data collection of clinical
trials commonly requires specifying the histology-type and
variants of prognostic clinical significance [67]. Therefore,
the lack of information on the TNBC subtype can result in
a less effective data reporting, and a loss of vital informa-
tion. Of interest, these omissions have been documented
also in HR-positive lobular tumors and seem to broadly

affect clinical trials for BC, ultimately depriving essential
information to better define effective therapeutic strategies
in patients with special histology BC—a non-negligible
proportion of all [68].

This research has a number of limitations. Most of the
papers report essentially explorative analyses in retrospec-
tive cohorts. Patients enrolled had received heterogeneous
chemotherapy regimens, including non-standard combina-
tions for BC. For instance, one study showed a better out-
come with the addition of taxanes for patients with meta-
plastic tumors [37], though it was unclear if these patients
had received anthracyclines; another study suggested the use
of platinum compounds plus etoposide for the squamous
variant [42], a non-standard combination for BC; ultimately,
these findings should be interpreted as merely explorative
and largely speculative—and not prime time for the clinical
implementation. Also, the cohorts of interest were compared
either with TNBC or all-phenotype NST patients, therefore
providing different results on the magnitude of benefits,
based on the populations selected. Eventually, important
prognostic factors like the proliferation index, the grading,
lymphovascular invasion were not commonly accounted.
Though contemplated in our secondary analysis, we did
not identify studies of other adjuvant agents, like hormonal
therapies in patients with androgen receptor-positive tumors
(e.g., apocrine tumors) or any targeted therapy other than
HER2-directed agents [69, 70]. Studies in the metastatic set-
ting have been designed to tailor patients with special type
of TNBC, based on recurrent intrinsic molecular features to
provide targeted approach, pursuing a histology-molecular
continuum—serving as clinical models to select treatments
potentially useful in the early setting [71-73].

Table 3 Operationalization of the findings of the systematic review in the clinical practice and to inform research areas of de-escalation in the

adjuvant chemotherapy setting

TNBC histology special type  Clinical setting for LoE GoR® Research areas for treatment individualization

chemotherapy de-

escalation
Adenoid cystic Stage 1, Grade 1 v C Use of adjuvant androgens modulators; predictive role or TILs
Medullary T <10 mm, pNO v C Predictive role of presence, numerosity and geo-spatial pattern of TILs
Apocrine pNO v C Use of adjuvant androgens modulators
Metaplastic, low-grade” pNO v C Predictive role of the primary tumor dimension on CT benefit
Metaplastic, high-grade None v C Treatment intensification and benefit of alternative CT schedules®;

implementation of window-of-opportunities trials in NAT

LoE and GoR are based on an adaptation for oncology of the Infectious Diseases Society of America-United States Public Health Service Grad-
ing System (Dykewicz CA, Clin Infect Dis 2001), in reference to the evidence-recommendations of the adjuvant treatment de-escalation

TNBC triple-negative breast cancer, LoE Level of Evidence, GoR Grade of Recommendation, pNO pathological-negative lymph node, T primary
tumor dimension, 7/Ls tumor-infiltrating lymphocytes, CT chemotherapy, NAT neoadjuvant treatment setting

#For TNBC pTla (<5 mm) pNO, adenoid cystic, apocrine, and low-grade metaplastic TNBC, the GoR is B, as per International guidelines for

cancer treatment

®Low-grade adenosquamous and low-grade fibromatosis-like carcinoma

“It can include platinum compounds in primary metaplastic squamous TNBC

@ Springer

| Journal : Large 10549 Article No : 6259 Pages : 15

MS Code : 6259

Dispatch : 25-5-2021

438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469



Author Proof

470
471
472
473
474
475
476
477
478
479
480
481

482
483

484
485
486
487
488
489
490

491
492

493

494
495
496
497
498
499
500
501
502

503

504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521

Breast Cancer Research and Treatment

In conclusion, the benefit of adjuvant chemotherapy in
patients with special histology TNBC is variable, valuably
important in more aggressive special types and negligible
in more indolent tumors at earlier stage. The current clinical
landscape of clinical trials for adjuvant therapies seems to
be insufficient to address the unmet needs of patients with
rarer TNBC variants, to inform on the opportunity for adju-
vant treatment individualization. This warrants international
collaborative efforts to address a non-negligible proportion
of patients (~25% of all BC), to validate established prog-
nostic factors and identify innovative biomarkers of patient
selection.
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