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SUMMARY

OBJECTIVE: Breast cancer treatment has evolved significantly over the years, both in terms of local and systemic approaches. Halsted'’s radical
mastectomy gave way to modified mastectomies and to conservative surgeries, along with breast reconstruction and repair. Although the use of new
drugs has directly increased the survival of patients submitted to adjuvant or neoadjuvant systemic therapies, the de-escalation of drugs may also be
beneficial in numerous cases. Therefore, breast cancer treatment must be increasingly customized and assessed using a multidisciplinary approach.
This study aimed to review the concept and therapy of early breast cancer.

METHODS: A narrative review of the literature was carried out in the PubMed database in December 2022, where the keywords for the searches were
as follows: early breast cancer, surgical treatment of breast cancer, systemic treatment of breast cancer, neoadjuvant chemotherapy in breast cancer,
adjuvant treatment of luminal breast cancer, early triple negative tumor, and early positive Her-2 tumor. Articles that were historically important in
the treatment of breast cancer and articles that impacted management with scientific relevance were selected for this review.

DISCUSSION: As new evidence continues to update existing knowledge, breast cancer treatment is becoming increasingly personalized and must
now take into account the different tumor variants and their clinical stages, the age of patients and relevant comorbidities, as well as personal
expectations and desires.

CONCLUSION: This literature review of current studies shows that the primary therapy for patients with early breast cancer continues to be surgery,
although a customized and multidisciplinary approach is now required.
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INTRODUCTION This study aimed to review the concept and therapy of
Breast cancer treatment has evolved significantly over the years, early breast cancer.
both in terms of local and systemic approaches. Halsted’s radical
mastectomy gave way to modified mastectomies and to con- Surgical treatment
servative surgeries, along with breast reconstruction and repair. Historically, breast surgery has been the most widely applied
Although the use of new drugs has directly increased the treatment for breast cancers, regardless of their clinical
survival of patients submitted to adjuvant or neoadjuvant sys- stage. More specifically, the radical mastectomy as described
temic therapies, the de-escalation of drugs may also be ben- by Halsted in 1894 reflected the prevalent belief in the
eficial in numerous cases. Therefore, breast cancer treatment local spread of tumors and thus that the more radical the
must be increasingly customized and assessed using a multi- procedure, the better the patients’ recovery'. In fact, this
disciplinary approach. approach was an outstanding development, since it helped
Although surgery is recommended as the primary ther- reduce the overall mortality of breast cancer patients by
apy for patients with early breast cancer, neoadjuvant sys- nearly 20% and close to 50% when performed in patients
temic therapy is recommended as the primary treatment for with early tumors?.
patients with' triple-negative and HER-2-positive tumors With the evolution of knowledge on breast cancer, radi-
equal to or greater than 2 cm in size or with clinically cal mastectomies gave way to modified radical mastectomies.
active axillary lymph nodes, and for some selected cases of Patey and Dyson?® described a modified radical mastectomy
triple-negative tumors with a size between 1 and 2 cm or? that preserved the pectoralis major, whereas Auchincloss*
luminal tumors in cases in which downstaging is favorable and Madden® described a mastectomy that also preserved
for an axillary approach or reduction of the tumor volume the pectoralis minor®?. The next developments were the
is favorable for breast surgery. skin-sparing mastectomy and the skin- and nipple-areola
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complex-sparing mastectomy, which are currently performed
in patients who meet certain clinical-oncological criteria®’.

In the 1980s, other major breakthroughs came with the pub-
lication of the Milan studies, conducted by Umberto Veronesi,
and of the NSABP (National Surgical Adjuvant Breast and
Bowel Project B-06) study, conducted in the US by Bernard
Fisher. The updated 20-year follow-up on these studies demon-
strated not only the oncological safety of conservative surgery
followed by radiotherapy, but also the psychosocial benefits
they offered to patients®’.

Immediate breast reconstruction, either by myocutaneous
flaps or implants, has become a standard practice in the surgical
treatment of breast cancer. In fact, when there are no contrain-
dications to this procedure, it should be offered to patients due
to the numerous benefits it provides, such as its contribution
to the patients’ body image and the consequent improvement
in their quality of life'.

Oncoplasty, an association of oncological surgery and plas-
tic surgery techniques, can now be used when unsatisfactory
cosmetic results may arise from purely oncological surgery.
Since this combination of techniques can also be used in con-
servative surgery for larger tumors, it has also helped increase
breast preservation. The benefits of breast preservation cannot
be overstated, and include improved recovery and adherence
to treatment, higher self-esteem, better quality of life, higher
survival rates, benefits on affective life and marital relation-
ships, as well as an earlier return to work'"'2.

The belief that distant metastasis occurs via the lymphatic
and hematogenous routes is one of the chief drivers of conser-
vative surgery, decreasing the radicality of surgical treatment®.

Systemic treatment, on the contrary, has also seen signif-

icant evolution.

Systemic treatment

In 1975, the NSABP demonstrated that treatment using oral
adjuvant 1-phenylalanine mustard improved patients’ progno-
ses. This study thus confirmed the hypothesis that the worse
prognosis in some patients was caused by the presence of dis-
tant micrometastases. This is how Fisher arrived at the concept
that invasive diseases are systemic in character and, thus, the
early treatment of micrometastases benefits patients'“.

As this concept became established, adjuvant systemic
therapy — whether through chemotherapy or hormone ther-
apy — grew increasingly important in post-surgical treatment'.

The effectiveness of drugs in adjuvant treatment soon
prompted studies in neoadjuvant settings, which aimed to
render inoperable tumors operable. A particularly significant
study on this procedure was conducted in Milan by Bonadona.
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Subsequently, NSABP studies B-18 and B-27 not only
demonstrated that the prognosis was identical for patients sub-
mitted to neoadjuvant or adjuvant chemotherapy, but also yielded
higher breast preservation rates compared to mastectomies when
systemic treatment was performed before surgery. Study B-18
treated patients with Adriamycin and Cyclophosphamide, and
the cohort that began treatment with chemotherapy achieved
higher rates of conservative surgery (19.8 vs. 59.8%) with com-
parable rates of local recurrence. Although the study indicated
no difference in overall survival (OS), a 9-year follow-up study
demonstrated that patients with pathological complete response
(pCR) to neoadjuvant chemotherapy had 50% lower risk of
death?. Study B-27, on the contrary, associated taxanes with
the treatment and reached similar results to study B-18 in terms
of OS and disease-free survival (DFS) when neoadjuvant or
adjuvant treatment was performed, albeit with increased DFS
and OS in patients who achieved pCR. Moreover, it is worth
noting that the association of taxanes in B-27 led to higher
pCR rates'®. Based on this evidence and other studies, neoad-
juvant chemotherapy has become an established practice to!
render inoperable tumors operable?, transform radical surgeries
into conservative ones, and’® provide initial treatment to locally
advanced tumors (T3, T4, and N2-3)%.

Three milestones that contributed to customized treatments
were as follows': the identification of estrogen and progester-
one receptors by immunohistochemistry?; the advent of in situ
hybridization techniques to detect HER-2 amplification; and®
the study by Perou and Sorlie*' that classified breast cancer into
five molecular subtypes (luminal A, luminal B, HER-2-positive,
triple-negative/basal-like, and triple-negative/normal-like)*2!.

The increased use of chemotherapy, anti-hormone treatments,
and targeted therapies has not only increased the recommen-
dation of neoadjuvant chemotherapy for the previously men-
tioned indications, but also allowed the in vivo assessment of the
tumor response to the agent used in the neoadjuvant therapy.

Among the targeted therapies, the use of the monoclonal
antibody trastuzumab deserves special mention. Studies such
as the NSABP B-31 and BCIRG 006, comparing commonly
used chemotherapy schemes with and without the association
of trastuzumab, found that the combined treatments provided
higher DES and OS rates”*?. In the neoadjuvant setting, the
highest pCR rates are usually associated with triple-negative
and HER-2-positive tumors (and for the latter, especially when
associated with the target therapies). Thus, the current practice
is to conduct neoadjuvant chemotherapy in tumors with smaller

dimensions and with these biomolecular characteristics??°.

In the NOAH and GEPARQUINTO studies, the combina-

tion of trastuzumab and chemotherapy in tumors with positive
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HER-2 expression yielded pCR rates of approximately 50%,
or almost twice the result of treatments without this associ-
ation®?°. Dual blockade with trastuzumab and pertuzumab
achieved the highest pCR rate, with a nearly 20% rise com-
pared to schemes that only used trastuzumab. In the NeoSphere
study, the pCR rate amounted to 45.8% in the dual blockade
group and 29% in the trastuzumab group. The data published
in the AFFINITY study on adjuvant therapy (2017) ensured
the definitive approval of the dual blockade”. The dual block-
ade in neoadjuvant therapy for HER-2-positive tumors, on the
contrary, grew following the publication of the KATHERINE
study, which randomized patients with' HER-2-positive tumors
and residual invasive diseases in the breast or axilla after initial
chemotherapy and* anti-HER-2 therapy (trastuzumab with or
without pertuzumab). In the study’s 14 postoperative cycles,
these patients received either transtuzumab-entasine (TDM-
1) or trastuzumab. Although these randomized patients had
tumors of varying sizes and with or without axillary, skin, or
chest wall involvement, none of them had metastases. The study
also excluded patients with tumors smaller than 1 cm and axilla
with no lymph node involvement. Although the group receiv-
ing TDM-1 had a 50% lower risk of recurrent invasive diseases,
the benefit in OS was statistically insignificant.

With the aim of reducing cardiotoxicity, studies were car-
ried out to assess the non-use of anthracyclines in neoadjuvant
therapy associated with dual blockade schemes. The TRAIN-2
study analyzed 418 patients with stages II and III HER-2-
positive tumors with no previous treatment. These patients
were then randomized into (i) 206 patients treated with six
cycles of paclitaxel+carboplatin+trastuzumab+pertuzumab
followed by paclitaxel+carboplatin+trastuzumab+pertuzumb
and (ii) 212 patients treated with six cycles of 5-fluoracil+epi-
rubicin+cyclophosphamide+trastuzumab+pertuzumab fol-
lowed by paclitaxel+carboplatin+transtuzumab+pertuzumab.
A complete pathological response was seen in 141 patients in
the anthracycline group and 140 patients in the non-anthracy-
cline group. The updated analysis of the 48.8-month follow-up
study indicated no difference in DFS and OS between these
groups, although the anthracycline-free group had lower rates
of cardiac toxicity®.

If, on the one hand, new therapies have emerged, on the
other, an attempt is being made to de-escalate adjuvant treat-
ment in patients with positive HER-2 expression. Due to new
evidence, this can be applied in some situations. In the APT
trial, 410 patients with HER-2-positive breast cancer, tumors
up to 3 cm, and negative lymph nodes were treated with pacl-
itaxel associated with trastuzumab for 12 weeks. The trastu-
zumab was later maintained for another 9 months. After a
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median follow-up of 6.5 years, DES stood at 93% and OS at
95%. It is worth mentioning that 91% of study participants
had tumors of up to 2 cm, whereas 64% had tumors with pos-
itive estrogen expression®.

Regarding the triple-negative tumors, the appropriate response
to neoadjuvant therapies was widely known and consisted mainly
of an association of anthracyclines and taxanes. Current studies
have shown higher rates of pCR following the use of carbo-
platin, as seen in the ALLIANCE study, which reached pCR
in the breast at 44 versus 60% and response in the breast and
axilla at 54 versus 41%, both statistically significant, although
reflecting no OS gains to date®**. The indication of chemo-
therapy as primary therapy in triple-negative tumors increased
with the results of the CREATE-X study, in which 910 HER-
2-negative patients with residual invasive tumors and follow-
ing neoadjuvant therapy with anthracyclines, taxanes, or both
were randomized to 6-8 cycles of capecitabine or placebo. In
5 years, the cohort receiving the treatment reached higher DFS
and OS. The subgroup of patients with triple-negative tumors
achieved better results both in terms of DFS and OS. In this
study, 15.4% of patients had tumors of up to 2 cm, and the
remaining participants had larger tumors®.

Similar in design, the stcudy GEICAM/2003-11_
CIBOMA/2004-01 did not deliver the same promising results.
The study analyzed 876 patients with triple-negative tumors
equal to or larger than 1 cm in size, with positive or negative
lymph nodes, who were undergoing neoadjuvant chemotherapy
using anthracyclines with or without taxanes. The study then
randomized the patients who received no treatment or capecit-
abine for 14 consecutive days during 8 cycles of 21 days. After
a 5-year follow-up study, the group treated with capecitabine
reached higher DFS and OS, albeit with statistically insignif-
icant results. Although the subgroup analysis suggested that
capecitabine had benefited the non-baseline triple-negative
patients, the results were statistically insignificant®. Published
recently, a systematic review carried out a meta-analysis of nine
randomized clinical trials comprising 3,842 patients with tri-
ple-negative tumors that were treated with neoadjuvant or
adjuvant capecitabine. Bearing in mind the low heterogene-
ity of the samples, the meta-analysis showed that the associa-
tion of capecitabine yielded statistically significant increases in
DEFS and OS. On the downside, capecitabine treatments have
been associated with increased risks of diarrhea, stomatitis, and
hand-foot syndrome?®.

Among the new drugs that have been researched in neo-
adjuvant treatment for patients with triple-negative tumors,
immunotherapy stands out. The KEYNOTE-522 study ana-
lyzed stages II and III patients with previously untreated
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triple-negative tumors. All patients underwent four cycles
of 3-week treatments, receiving paclitaxel and carboplatin
associated with either pembrolizumab (784 patients) or pla-
cebo (390 patients). Both of these groups then received four
additional cycles of pembrolizumab or placebo, respectively,
associated with doxorubicin-cyclophosphamide or epirubi-
cin-cyclophosphamide. After surgery, these patients then
received up to nine cycles of 3-week treatments with adju-
vant pembrolizumab or placebo. Immunotherapy yielded
higher pCR rates with a statistically significant difference
between the groups, and patients with stage III or lymph node
tumors benefited the most from this treatment. A median
39.1-month follow-up study indicated a higher DFS with
statistical significance®®.

For patients with luminal tumors in early clinical stage, sur-
gery is still the recommended primary therapy. The SENTINA
and ACOSOG-Z71 studies discussed neoadjuvant therapy used
for axillary downstaging, that is, with the aim of searching the
sentinel lymph node in the primarily compromised axilla®3%.
These studies assessed neoadjuvant hormone therapy, consider-
ing that the response rate of luminal tumors to chemotherapy
is much lower when compared to triple-negative and HER-2-
positive tumors. However, a systematic meta-analysis review
showed that neoadjuvant therapy with aromatase inhibitors (AI)
yielded a clinical response similar to chemotherapy, a similar
radiology response, and similar rates of conservative surgery,
but with the added benefit of lower toxicity.

Compared to tamoxifen, Al also achieved superior clinical
and radiological responses with statistical significance®.

A study with 97 patients with luminal tumors randomized
the chemotherapy treatment (epirubicin+cyclophosphamide
followed by docetaxel every 21 days, during four cycles) with
hormone therapy (exemestane 25 mg for 24 weeks). From the
patients undergoing chemotherapy, 51% were premenopausal;
from those undergoing hormone therapy, 56% received goser-
elin with exemestane. A subgroup analysis showed significantly
improved clinical response rates for premenopausal patients
undergoing chemotherapy (75 vs. 44%, p=0.027) compared
to postmenopausal patients (57 vs. 52%, p=0.78)%.

METHODS

A narrative review of the literature was carried out in the PubMed
database, where the keywords for the searches were early breast
cancet, surgical treatment of breast cancer, systemic treatment
of breast cancer, neoadjuvant chemotherapy in breast cancer,
adjuvant treatment of luminal breast cancer, eatly triple nega-
tive tumor, and early positive Her-2 tumor. Articles that were

4

historically important in the treatment of breast cancer and
articles that impacted changes in conduct with scientific rele-

vance were selected for this review.

DISCUSSION

As new evidence continues to update existing knowledge, breast
cancer treatment is becoming increasingly personalized and
must now take into account the different tumor variants and
their clinical stages, the age of patients, any relevant comor-
bidities, as well as personal expectations and desires. With
the exception of patients with stage IV tumors, inoperable
tumors, or without the necessary clinical conditions for sur-
gical treatment, the mandatory treatment for breast cancer
continues to be surgery — which may also be associated with
systemic approaches such as neoadjuvant, adjuvant, or both.
Specifically for HER-2-positive tumors, the target therapies
yielded high pCR rates, and the dual blockade treatment stands
out in this particular. In the KATHERINE study, adjuvant
treatment with TDM-1 increased the DFS in patients with
no pCR for invasive diseases. The APT study, in turn, ensures
the non-inferiority of trastuzumab associated with adjuvant
paclitaxel with no anthracyclines for initial tumors with no
lymph node tumors. The CREATE-X study is a milestone
in the treatment of triple-negative tumors, since adjuvant
capecitabine after neoadjuvant chemotherapy in patients with
no pCR for invasive diseases yielded a higher DFS and OS,
and the KEYNOTE-522 study with immunotherapy yielded
higher pCR rates and higher DFS. The recommendation of
neoadjuvant therapy based on the size of the tumor remains
controversial, since the conclusions provided by different
studies are inconsistent in this particular. Surgery continues
to be the primary therapy for early luminal tumors, and a few
special cases in this particular involve strategies for reducing

tumor or axillary disease volumes.

CONCLUSION

This literature review of current studies shows that the primary
therapy for patients with early breast cancer continues to be
surgery, although a customized and multidisciplinary approach
is now required. Neoadjuvant therapy, on the contrary, is the
primary treatment for triple-negative tumors equal to or greater
than 2 cm and can be considered in selected cases of tumors
between 1 and 2 cm and HER-2-positive tumors equal to or
greater than 2 cm, or with axillary lymph node tumors and
luminal tumors in which the axilla is involved, and the goal is
to reduce the volume of the axillary disease.
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