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Abstract
Purpose of Review This review summarizes the most recent data on the management of small, node-negative Her2+ and triple-
negative breast cancer.
Recent Findings Both Her2+ and triple-negative breast cancers are characterized by high rates of recurrence and worse survival
outcomes compared to hormone-positive cancers. De-escalation of systemic therapy in early-stage breast cancer is a recent
national trend in clinical research. Recent prospective trials support the scaling back of cytotoxic agents and maximization of
targeted therapy regimens. Similarly, large retrospective studies on small, node-negative triple-negative breast cancer report the
omission of chemotherapy in women with T1a,N0 triple-negative cancers with favorable short term outcomes.
Summary De-escalation of systemic therapy for Her2+ breast cancer is effective in themanagement of early-stage, node-negative
disease. Future prospective studies on the omission of systemic therapy for triple-negative breast cancer are required to safely
adopt into consensus guidelines.
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Introduction

The incidence of stage I breast cancers has increased signifi-
cantly, comprising almost 50% of all newly diagnosed non-
metastatic breast cancers [1, 2]. This finding is largely due to
screening mammography, which has appreciably increased
the rate of detection of non-palpable breast cancers, especially
T1 tumors ≤ 1 cm [1, 2]. Though outcomes for women with
T1a,bN0M0 disease is favorable (breast cancer-specific sur-
vival ≥ 95% at 10 years [3–5]), treatment decision making for
these patients remains challenging. The advent of the 21-gene
RT-PCR assay has provided significant insight into the man-
agement of T1 estrogen receptor (ER) positive cancers with

respect to systemic treatment [6, 7]. As a whole, sub-centime-
ter, lymph node-negative breast cancers have an excellent
prognosis, but the absence of estrogen and progesterone hor-
mone receptors (HR) is associated with a higher breast cancer-
specific mortality suggesting that outcomes for even the
smallest of tumors are still very much dependent on tumor
biology [5, 8]. Patients with human epidermal growth factor
receptor 2 positive (HER2+) or triple-negative (TN; estrogen
receptor, progesterone receptor and HER2-negative) breast
cancers have worse disease-free survival overall, but those
with node-negative T1a,b tumors have DFS > 90%, even
without adjuvant systemic therapy [8]. Despite the robust de-
velopment of novel targeted therapies bolstering the arsenal of
systemic treatment for Her2+ disease, patients with these
small tumors have been traditionally poorly represented or
excluded in the pivotal adjuvant chemotherapy trials [9–12]
resulting in limited evidence for the use of powerful cytotoxic
regimens in these patients. Furthermore, pathologic complete
response after neoadjuvant chemotherapy has become not on-
ly a prognostic factor for patients with TNBC but also helps
identify patients who benefit from specific adjuvant therapies
in cases of residual disease [13]. Here, we review the latest
evidence for the current treatment of both sub-centimeter,
node-negative Her2+ and triple-negative breast cancers and
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discuss novel approaches for their management in the context
of the existing international consensus treatment guidelines.

Early-Stage HER2+ Breast Cancers

Single Agent Chemotherapy

While the addition of trastuzumab to adjuvant chemotherapy
has been a landmark achievement in the treatment of Her2+
disease, data suggest that select patients may have equal out-
comes with less intense therapy. Clinical factors such as tumor
size and nodal status may be adequate for identifying such
patients; however, a large retrospective study of ≤ 1 cm
Her2+ breast cancers show that even small tumors that are
lymph node negative have a high risk of recurrence spanning
up to 23% at 5 years when adjuvant trastuzumab-based che-
motherapy is omitted [14]. As previously mentioned, patients
with tumors < 2 cm were generally excluded from the large-
scale pivotal trials of targeted HER2+ therapies [9–12]. Since
then, two large prospective trials of alternative less aggressive
adjuvant chemotherapy regimens were performed in patients
with small tumors.

In 2015, the 4-year follow-up results of the Adjuvant
Paclitaxel Trastuzumab (APT) trial were released showing a
98.7% disease free survival (DFS) in patients with ≤ 3 cm
lesions. This trial was an uncontrolled, single-armed, multi-
center trial of adjuvant paclitaxel and trastuzumab in 406 pa-
tients with node-negative Her2+ tumors measuring ≤ 3 cm
[15]. The intervention in this prospective study consisted of
adjuvant weekly paclitaxel (80 mg/m2) and trastuzumab for
12 weeks followed by weekly trastuzumab for another 40
weeks to complete a year of treatment. The updated 7 year
follow-up data released in 2019 revised that DFS to 93.3%;
however, this change in DFS is still a favorable outcome for a
malignancy that used to carry a recurrence risk of > 20% in the
pre-trastuzumab era. The second trial performed in 2013was a
phase 2 single-armed trial of a second non-anthracycline
based chemotherapy regimen in association with targeted
therapy for HER2+ cancers in an adjuvant fashion [16]. This
prospective study of 493 patients with early-stage Her2+ dis-
ease showed a similar 98% 3-year DFS for node-negative
patients after treatment with docetaxel and cyclophosphamide
plus trastuzumab. Both trials laid the groundwork for even
further de-escalation of treatment for early-stage HER2+ can-
cers, including the possibility of omitting cytotoxic chemo-
therapy from treatment regimens completely.

Chemotherapy-Free Regimens

Optimal targeted therapy with dual anti-Her2 therapy without
chemotherapy has been shown to be effective in a select group
of Her2+ tumors with or without endocrine therapy [17]. A

single armed trial of 66 patients with stage II-III Her2+ tumors
were treated with weekly trastuzumab and daily lapatinib for
12 weeks. Patients with ER-positive tumors in this study also
received neoadjuvant endocrine therapy with letrozole and
ovarian suppression if premenopausal. The pathologic com-
plete response (pCR) in ER positive tumors was 21% and 36%
in ER-negative disease. These findings suggest that there is a
specific group of early-stage Her2+ tumors which are being
over treated and could benefit from further de-escalation of
treatment by eliminating chemotherapy completely. Five
years later, the NAPHER-2 trial evaluated another chemother-
apy free regimen of dual anti-HER2 therapy with trastuzumab
and pertuzumab plus palbociclib and fulvestrant in 35 patients
with HER2+, ER+ breast cancers. At surgery, patients
achieved a breast and lymph node pCR of 27%. This finding
is comparable to the pCR achieved in the NeoSphere trial with
dual anti-HER2 therapy and paclitaxel [18] again supporting
the argument for maximum targeted-therapy (chemotherapy-
free) regimens.

Recently, the results of the ATEMPT trial, a randomized,
trial comparing outcomes after targeted therapy with tradition-
al cytotoxic therapy regimens for Her2+ tumors, were re-
leased. This trial compared adjuvant trastuzumab emtansine
TDM-1 to paclitaxel plus trastuzumab for the treatment of
early HER2+ cancers and was presented in December of
2019 at the San Antonio Breast Cancer Symposium [19].
Use of single agent adjuvant TDM-1 resulted in a 3-year dis-
ease-free survival (DFS) of 97.7% and 3-year recurrence-free
interval of 99.1%. Of note, in this study DFS did not differ
based on hormone receptor status as they did in a previous
study of targeted therapy alone [17]. The overall DFS of
97.7% included 97.5% of patients with HR-positive disease
and 98.5% of patients with HR-negative disease. Tumor size
also did not affect DFS (98.5% for tumors < 1 cm; 97.1% for
tumors ≥ 1 cm). The paclitaxel plus trastuzumab arm had a 3-
year DFS of 92.8%, significantly lower than that of TDM-1
alone. Furthermore, the 2 treatment arms in the ATEMPT trial
did not differ with respect to clinically relevant toxicities, the
other primary endpoint of this phase 2 trial. As further evi-
dence for neoadjuvant targeted therapy alone in early-stage
HER2+ tumors, future research should focus on the identifi-
cation of predictive biomarkers of response to these therapies
to better select patients who would benefit from these less
intense treatment regimens.

Adjuvant Therapy for Residual Small HER2+
Tumors

Practice changing studies have also recently been reported
for patients with residual HER2+ tumors that are small in
size. The KATHERINE trial [20] was a phase III study of
HER2+ early-stage breast cancers treated with neoadjuvant
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chemotherapy and trastuzumab, followed by surgery.
Patients with residual disease (including patients with <
1 cm of residual disease) were then randomized either to T-
DM1 or more trastuzumab for another 14 cycles. Their pri-
mary endpoint was invasive DFS. Overall, there was an 11%
absolute improvement in invasive DFS survival between the
treatment groups. Relevant to this review of small HER2+
tumors, a pre-specified subgroup analysis performed showed
that patients with node-negative disease (HR = 0.44; 95% CI
0.28–0.68), as well as those with very small residual disease
(< 1 cm) (HR = 0.6; 95% CI 0.33–1.12) benefitted from
adjuvant TDM-1 compared to standard therapy. TDM-1
therapy for residual HER2+ disease after neoadjuvant thera-
py, irrespective of size, is now standard therapy for patients
who can tolerate its side effect profile (significantly more
th rombocy topen ia , pe r iphe ra l neu ropa thy , and
transaminasemia).

Early-Stage Triple-Negative Breast Cancers
(TNBC)

Retrospective reviews of all patients with T1a,bN0M0 stage
breast cancer show a 10-year recurrence free survival ranging
from 82 to 98%. Studies of breast cancer screening [4, 21, 22]
and the SEER database [23, 24] report comparable survival
rates for these small cancers but were worse in patients with
specific high-risk features such as age greater than 50 with
ER-negative tumors or those with high-grade tumors. Ten-
year overall survival is 24% and cause-specific mortality is
4% for patients with early-stage breast carcinoma in the
SEER database for patients from 1988 to 2001 [3]. Again,
the characteristics associated with worse outcomes were
young age (≤ 50), high tumor grade, ER-negative status, and
PR-negative status.

Treatment for hormone-receptor negative small tumors
has been ambiguous. In patients with T1a/bN0 tumors treat-
ed with [25, 26] and without [27, 28] adjuvant chemothera-
py, ER-negative tumors had worse outcomes independent of
treatment in several studies. One study also found that the
reduced 5-year recurrence free survival in ER-negative
small, node-negative tumors was no longer present at 10-
year follow-up [28]. However, outcome data for patients
with early-stage invasive breast cancer enrolled in 5
National Surgical Adjuvant Breast and Bowel (NSABP) ran-
domized trials found that the recurrence-free survival rate
was increased by almost 10% in patients with ER-negative
cancers receiving adjuvant chemotherapy compared to those
receiving surgery alone [29].

Two contemporary cohort studies from Korea and Italy
[30, 31] of early-stage node-negative breast cancers found
that early-stage TNBC patients had higher risk of recurrence,
especially in the very young (age less than 35 years). In the

Italian study, over 66% of TNBC patients had some form of
adjuvant chemotherapy and > 90% received some form of
radiotherapy. They noted that TNBC patients were 3.5 times
more likely to develop loco-regional recurrence and women
with Her2+ tumors were 4.5 times more likely to recur.
Similarly, in a large US based cohort study of exclusively
T1a/bN0M0 TNBC patients at a large single institution, 58%
of women received adjuvant chemotherapy and 63% re-
ceived whole-breast radiation [32]. Those who received che-
motherapy in this study were younger, had larger tumors, or
had higher histologic grade; therefore, treatment assignment
was not random. Neither locoregional recurrence-free sur-
vival nor distant metastasis-free survival was affected by
tumor size (T1mic/T1a vs. T1b). Receipt of adjuvant chemo-
therapy also had no effect and both locoregional recurrence
and distant metastasis were low (< 5%). It is difficult to
discern from this study whether the favorable prognosis ob-
served in the small was due to the effect of the chemotherapy
or an inherent low metastatic potential of small, node-
negative TNBC. A retrospective study of outcomes for
small, node-negative invasive breast cancer that included
over 350 T1a,bN0 TNBC patients from the NCCN database
showed similar findings [8]. This study found 5-year distant
relapse-free survivals of 93% (without adjuvant chemother-
apy) to 100% (with adjuvant chemotherapy) for T1a tumors
and 90% (without adjuvant chemotherapy) to 96% (with ad-
juvant chemotherapy) for T1b tumors. This data supports the
finding that as with Her2+ tumors, there is a group of women
with small, node-negative TNBC that is being over treated
with adjuvant systemic therapy. The challenge lies in identi-
fying and selecting good responders in order to avoid toxic
effects to the non-responders. Conversely, a more recent ret-
rospective review of the National Cancer Data Base (n =
13,065) investigating the use of adjuvant chemotherapy in
stage IA TNBC patients reports most of these patients are
receiving adjuvant chemotherapy, including 48% of patients
with T1a tumors [33]. The authors further demonstrated bet-
ter 4-year OS benefit in patients with all T1 tumors, but this
improvement was not statistically significant for T1a lesions.

In the absence of prospective trials on the role of adjuvant
systemic therapy for small, node-negative TNBC, the avail-
able retrospective data suggest that the use of patient (age)
and tumor-related characteristics are useful in guiding the
use of chemotherapy in this population. However, the deci-
sion to use chemotherapy in this subset of patients still varies
between institutions and is likely due to the fact that the
current national and international guidelines differ in their
recommendations for adjuvant systemic therapy for small,
node-negative TNBC. The most recent consensus guidelines
of the NCCN recommend no adjuvant therapy for T1a, node-
negative TNBC and to consider systemic therapy for T1a
TNBCs with micrometastases as well as for T1b tumors
[34]. These guidelines are routinely updated and specifically
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address the management of both T1a and T1b node-negative
cancers that are triple negative separately. The NCCN-
preferred chemotherapy regimens may or may not be
anthracycline based. The majority of panelists of the St.
Gallen International Consensus Guidelines for primary ther-
apy of early breast cancer prefer taxane- and alkylator-based
systemic therapy rather than anthracyclines for stage
T1a,bN0 TNBC and recommend chemotherapy be given to
patients with tumors <0.5 cm on a “case-by-case” basis [35].
Similarly, the National Institutes of Health recommend indi-
vidualizing the decision to administer systemic therapy to
women with lymph node-negative cancers that are smaller
than 1 cm but do not specify recommendations based on
receptor status [36].

This discrepancy in consensus guidelines complicates
treatment decisions for patients with T1a,bN0M0 TNBC
breast cancer. Recently, a group from the Netherlands present-
ed findings from the largest cohort to date (> 4000) of early-
stage, node-negative TNBCs from the Netherlands Cancer
Registry [37]. They compared overall survival (OS) and breast
cancer-specific survival (BCSS) in patients undergoing sys-
temic therapy to those who did not. More than half (53%) of
the cohort received chemotherapy which positively correlated
with tumor size. Systemic therapy use was also found to in-
crease over time. Treatment assignment was not random and
patients receiving chemotherapy were younger, had larger and
higher-grade tumors, and were also found to have more iso-
lated tumor cells in their lymph nodes. At 7 years of follow-up
chemotherapy was associated with improved OS and BCSS in
the whole group (T1a-cN0). After adjuvant chemotherapy,
only patients with T1c and grade 3 tumors had significantly
improved OS and BCSS rates. The authors estimated an ab-
solute difference of 14–16% for both OS and BCSS in patients
with high-grade pT1cN0(itc+) TNBCwith the use of adjuvant
systemic therapy while they observed no difference in OS nor
BCSS in those with smaller TNBCs or those with grade 1–2
tumors. This large, contemporary cohort study supports the
omission of adjuvant systemic therapy for sub-centimeter,
node-negative TNBC and differs from the current NCCN
guidelines.

Finally, it is important to note that the guidelines do not
equivocate on the management of residual TNBC after neo-
adjuvant chemotherapy. Patients with TNBC who do not
attain a pathologic complete response have a 20–30% rate
of recurrence. To this effect, the CREATE-X trial random-
ized Her2-negative patients with residual disease after neo-
adjuvant chemotherapy to receive standard therapy + cape-
citabine vs. standard therapy alone. Among patients with
TNBC the rate of DFS was 69.8% compared to 56.1% in
the control group [13]. Overall survival as also significantly
improved (78.8% vs. 70.3%). Current NCCN guidelines rec-
ommend 6–8 cycles of capecitabine for patients with TNBC
who did not achieve a ypT0 response to neoadjuvant therapy.

Conclusion

In summary, excellent local and distant recurrence control
rates are achievable in sub-centimeter, node-negative
HER2+ and TNBC with modern systemic targeted therapy
and traditional multimodal therapy, respectively. The trend
towards de-escalation of treatment has led to the identification
of certain subgroups of patients with these early-stage breast
cancers that can safely be spared the extreme cytotoxic effects
of systemic therapies. Early detection of these tumors remains
critical, however, to ensure good short-term outcomes.
Furthermore, identification of predictive factors for response
to systemic therapies in HER2+ and TNBC will be critical in
the development of precision medicine for patients with HR
negative early-stage breast cancer. Longer observation of the
treatment de-escalation studies will ultimately determine
whether these promising short-term outcomes will also result
in long-term survival for HER2+ cancers. Future randomized
prospective studies for patients with T1a,bN0 TNBC will be
necessary to identify who will benefit from systemic therapy
in this group.
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