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Introduction

Breast Cancer (BC) accounts for 30% of the new cancer cases
and 14% of cancer deaths in women in the US, according to sta-
tistics from 2017 [1]. At initial diagnosis, 10 % of BC patients
have detectable metastases. However, women diagnosed with
early stage BC who can access adequate multimodal treatment
can achieve a cure probability of approximately 90% [2].

Because most patients with metastatic breast cancer ulti-
mately die of their disease, with a median overall survival of
~2-3 years and a 5-year survival of only ~25% [3], the primary
goal of therapy is palliation of symptoms and prolongation of
life. On the other hand, it has had an improvement in the sur-
vival of patients with metastatic disease in recent decades as a
result of more effective therapies, especially if they are more
specific treatments in the different BC subtypes [4].

BC is a heterogeneous disease compromising different sub-
types with diverse and specific properties, both clinically and bi-
ologically. Therefore, identification of BC subtypes is important
to select the best therapeutic strategy [5]. BC is classified by Im-

o

munohistochemistry (IHC) markers such as Estrogen Receptor
(ER), Progesterone Receptor (PR), human epidermal growth re-
ceptor 2 (HER2), and Ki67 (a proliferation index marker) in three
principal subtypes: LUMINAL, HER2 positive and TRIPLE NEGA-
TIVE. The prognosis and treatment of each of these subtypes is
very different, so each of them will be specifically analyzed.

Luminal breast cancer

Defined as Hormone Receptor (HR)-positive, Human Epider-
mal growth Factor 2 (HER2) negative (HR+/HER2-) is the most
common breast cancer subtype with a 70% approximately of
metastatic BC [6].

Although this subtype is considered the best prognosis in the
early stages, unfortunately, it has a significant residual risk of
recurrence beyond the first 5 years, and metastases have been
documented up to 20 to 30 years after the initial diagnosis [7].
Even though treatable, it is remains an incurable disease with
a median overall survival of 2-3 years and a 5-year survival of
only 25% [8].
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Most of patients with metastatic disease are expected to
experience progression of disease, certain clinical and tumor
characteristics are useful in predicting prognosis. Patients with
a long interval since initial diagnosis, excellent performance sta-
tus, hormone receptor-positive disease that primarily involves
bone or soft tissue, and only a few sites of visceral involvement
are likely to have a better long-term prognosis [7].

The preferred treatment for luminal BC which should be en-
docrine therapy in the majority of cases, excluding those with
visceral crisis and concern or proof of endocrine resistance. We
can block the mechanism of endocrine action in two ways: With
antiestrogens that compete directly with nuclear hormone
receptors (tamoxifen and fulvestrant) or with Aromaratase
Inhibitors (Al) that reduce estrogen levels in postmenopausal
by inhibiting the enzymatic passage of androgens to estrogens
(letrozole, anastrozole or exemestane).

All breast cancer guidelines concur with this recommenda-
tion [9] but unfortunately real life data studies show that most
of these patients still receive chemotherapy as their first treat-
ment, despite the lower efficacy and more toxicity [10].

The most important advance in the treatment of luminal BC
over the last 2 years has been the introduction of a new class
of agents, the CDK4/6 inhibitors, in combination with an endo-
crine agent. Growth of HR-positive breast cancer is dependent
on Cyclin-Dependent Kinases (CDK) 4 and 6 that promote pro-
gression from G1 to the S phase of the cell cycle. CDK inhibitors
block the cyclin D1-CDK 4/6 complex, prevent RB protein phos-
phorylation, stop the cell cycle from progressing to the S phase,
thereby preventing cancer cell proliferation [11].

Three CDK4/6 inhibitors are currently under clinical devel-
opment: Abemaciclib, ribociclib, and palbociclib. All three com-
pounds showed promising results in phase | trials and many
phase Il and phase lll. Currently, most of the countries have
some of them available and the patients with this phenotype
can benefit specially in the first line with an expected disease
free survival around 24 months which would almost double that
of the previously established treatment with antiestrogens or
aromatase inhibitors alone.

In premenopausal or younger patients, the hormonal treat-
ment has been less used to believe that these patients had less
hormonal sensitivity and we needed to block ovarian function.
Recently we have the data from the MONALEESA 7 [12] study
that shows a very significant benefit in this subgroup of patients
with a significant disease free survival and superior overall sur-
vival also with more than 42 months for treatment with the as-
sociation of ribociclib + letrozole + ovarian block against hor-
monal treatment alone.

Fulvestrant is another effective option in this patient popula-
tion. Fulvestrant is an estrogen receptor antagonist that blocks
ER dimerization, increases ER turnover, and accelerates degra-
dation of the receptor [13]. Fulvestrant was compared to ta-
moxifen in the first-line, advanced disease setting and shown to
have similar efficacy [14]. The 250 mg dose of fulvestrant was
also found to have a similar clinical benefit rate compared to 1A
in the second-line treatment of postmenopausal women with
BC [15].

A higher dose of 500 mg of fulvestrant was found to be more
effective than the 250 dose in the CONFIRM trial, showing a
statistically significant improvement in PFS [16] and OS analysis
that showed a 19% reduction in risk of death and a 4.1 month

advantage in median OS [17]. The FIRST trial compared the 500
mg dose of fulvestrant to anastrozole and demonstrated a sig-
nificantly longer median TTP of 23 versus 13 months and OS of
54 versus 48 months [18].

The confirmative phase Ill FALCON trial with a median fol-
low-up of 25 months, PFS was prolonged with fulvestrant versus
anastrozole (16.6 vs. 13.8 months; HR, 0.797; P = 0.049) [19].
These results suggest that fulvestrant could be acceptable as
first-line therapy for metastatic disease in certain patients. But
actually, with the impressive results with CDK4/6 inhibitors in
the first line have moved the treatment with fulvestrant to the
2 line, where is one of the most recommended treatment op-
tions.

The use of second-line fulvestrant monotherapy is well toler-
ated, but has limited efficacy, in the CONFIRM trial was report-
ed a median PFS of 6.5 and 5.5 months respectively [16]. One
of the possible causes of this lack of effectiveness could be that
many patients in this setting have already developed resistance
to ET [17].

Studies have shown that common mechanisms of endocrine
resistance include the upregulation of pathways downstream
of ER signaling and adaptive cross-talk between ER and growth
factor receptor signaling pathways [20]. Targeting the key bio-
logical pathways associated with endocrine resistance may be a
rational approach for combination therapy with fulvestrant [21].
Clinical trials of several types of targeted therapy in combination
with fulvestrant in the second-line setting are either ongoing
or have recently reported data, but the majority of them had
negative results and only SANDPIPER with taselisib, SOLAR-1
with apelisib and trials with CDK 4/6 inhibitors (MONARCH 2,
PALOMA 3 and MONALEESA 3) reported positive results. In this
context, the benefit is in disease free survival about 11 months
for the combination versus 4 month in the fulvestrant alone. At
present, overall survival data is not yet available because they
are still immature [21].

A special situation is BC patients that progressed in course
of adjuvant hormonotherapy with IA, although is a first line of
the treatment in metastatic setting this patients have already
received treatment with IA and their options of treatment is
similar to second line so this patients could receive treatment
with Fulvestrant with combination with CDK 4/6 inhibitors that
have shown a better significant survival than fulvestrant alone
with a DFS of 14-16 versus 9 months in the MONARCH 2 and
MONALESSA 3 trial [21].

Another possible therapy is the combination of endocrine
therapy (exemestane or fulvestrant) with the mTOR inhibitor,
everolimus. This combination has shown a PFS benefit of 6
months, without a significant OS benefit, and with significant
toxicity [22].

Cytotoxic chemotherapy is still an important therapeutic
strategy for most BC patients with endocrine-resistant disease.
Several agents have shown efficacy in the metastatic setting
although there are no clear data to determine the optimal
sequence or whether a combination strategy is better than a
single-agent approach. Guidelines and international consensus
statements recommend selecting chemotherapy according to
each individual clinical scenario, with sequential administration
of active single agents generally preferred to combinations of
two chemotherapeutic agents except, for example, in patients
requiring a rapid response [9].
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The choice of chemotherapy will depend mainly on clinical
factors that can predict a poor prognosis. The patients who
present a relapse in the course of adjuvant hormonal treatment
or in a short interval of finishing the adjuvance treatment (<24
months) have a poor prognosis and possibly the most benefit
from a chemotherapy treatment is combination schemes with
taxanes and antiangiogenics such taxol plus bevavizumab [23].

One important controversy is whether these patients who
are progressing in the course of adjuvant treatment or with de
novo advanced disease that we do not know their sensitivity to
hormonal treatment if the best option would be to start treat-
ment with chemotherapy and after inducing a response con-
tinue with hormonal maintenance treatment. There are not tri-
als to compare this situation, only are retrospective analysis to
show a similar effect and the greater tendency to start chemo-
therapy treatment and continue maintenance therapy in real
life studies [24].

The combination of taxol plus bevacizumab have shown the
best results, especially if the patients followed with a main-
tenance strategy with bevacizumab plus hormonotherapy or
hormonotherapy alone. Tiainen et al [25] collects a series of 53
patients with a sequential treatment scheme with taxanes plus
bevacizumab followed after induction response with hormono-
therapy plus bevacizumab and reported an overall survival of
54 months.

In the LORENA study [26], a cohort with 120 BC patients
treated with first line chemotherapy plus bevacizumab were
analyzed the long-terms benefits. The patients who received
maintenance hormone treatment had a better survival (25.3
months) compared to those who did not receive it [19] and with
an impressive median overall survival of 58 months.

Several options exist for chemotherapy both for first and
subsequent lines of therapy. The usual recommendations
for patients pretreated with anthracyclines and taxanes are
capecitabine, vinorelbine and eribulin, based on their efficacy

and toxicity profile. Eribulin is one of the few agents to provide
a survival gain, albeit small (2.5 months) in a heavily pretreated
population of BC patients [27]. In a head-to-head comparison
between eribulin and capecitabine, as first or second line ther-
apy, there were no major differences between the drugs in ef-
ficacy but a different toxicity profile [28].

Recently has been published a randomized trial in BC pa-
tients with progression after endocrinotherapy with taxol
weekly vs oral vinorelbine [29]. The survival benefit is similar
in both treatment but the oral vinorelbine is more comfortable
and less toxic than taxol so it is an interesting option for this BC
patients.

In summary, although all international consensus recom-
mends hormonal treatment as the first treatment option, there
are many circumstances to consider in order to decide the best
option. In the clearest situation, late relapses or metastatic de-
but, the option of the combination of inhibitors of CDK4 / 6 + IA
can be considered the most appropriate, achieving global aver-
age survival rates exceeding 42 months or around 5 years.

In cases of early relapses the decision of the type of treat-
ment is more compromised. The hormonal treatment offers
worse results, so that the combination of CDK4/6 + fulvestrant
achieves a median overall survival around 26 months. In this
situation, although it is not exactly represented in the different
studies, we could choose a chemotherapy treatment and con-
tinue with maintenance schemes where median survival can be
achieved around 58 months.

Finally, after the progression to a first line of hormonal treat-
ment, we could continue with hormonal treatments of 2 and
3 lines until the end of hormonal sensitivity and continue with
chemotherapy treatment with oral dispensing drugs such as
vinorelbine, reaching a median overall survival of 27 months.
Below table summarizes all of these options with the results
found.

Situation Condition Options DFS (o}

First line De n?vo or > 24 months end CDK4/6+I1A 24 months Not Done
of adjuvant therapy

Post menopausal

Pre-menopausal Ribocilib+IA+0S 24 months 70% alive in 42 months

Post menopausal Early relapse CDK4/6+FULVESTRANT 13 months 26 months

First line Suitable to chemotherapy Taxane + Bevacizumab 25 months 58 months

Second line After IA CDK4/6+FULVESTRANT 18 months 39 months
After CDK4/6 FULVESTRANT 6 months Not Done
After QT CDK4/6+FULVESTRANT 9 months 20 months

Third Line Resposive to HT Everolimus+exemestane 6 months 31 months

Resistence HT After hormonotherapy Oral vinorelvine 6 months 27 months

Late Lines Heavily pretreated Eribulin 4 months 15 months
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HER2 Positive breast cancer

BC that overexpresses HER2 (HER2+) forms a subpopulation
amounting to 15-20% of cases, with an aggressive clinical be-
havior [30]. Intense research efforts have yielded, starting with
trastuzumab, a class of anti-HER2 agents that includes today 4
approved agents in the advanced setting — trastuzumab, lapa-
tinib, pertuzumab and T-DM1.

These agents have doubled median Overall Survival (OS)-
today surpassing 50 months, and more than tripled the 5-year
survival rate [31].

According to international guidelines, patients with Meta-
static HER2-positive BC (MBC) should be stratified according
to prior exposure to trastuzumab and time elapsed between
last dose and disease relapse [32]. Patients who have not been
exposed to trastuzumab or who develop metastatic disease 6
months after adjuvant trastuzumab are candidates for first line
treatment with a taxane, trastuzumab and pertuzumab (CLEO-
PATRA TRIAL) that achieved an impressive median overall sur-
vival around 50 months [33]. However, if disease progression
occurs while on trastuzumab or with a treatment free interval
of less than 6 months, direct second line treatment with T-DM1
is the best option [32].

About 80% of patients in the CLEOPATRA trial had not been
treated with trastuzumab in adjuvant setting which is different
from clinical practice in real life [34]. The results in these pa-
tients were superior to patients previously treated with trastu-
zumab (16.9 versus 21.6 months) but still being superior to the
control arm without pertuzumab. However, in the second-line
TDM-1 trial (EMILIA) [35] with only 16% of patients who did not
receive trastuzumab in a metastatic line, the median survival
was similar (21.9 months), so the treatment with TDM-1 in pa-
tients who progressed during adjuvant treatment with trastu-
zumab should be the best option.

TDM-1 is the most consistent option for treatment from pa-
tients HER2-positive BC previously treated with trastuzumab
and a taxane, based on the EMILIA [35] trial patients treated
with TDM-1 had significantly longer Progression-Free Survival
(PFS; median 9.6 versus 6.4 months with capecitabine plus la-
patinib; p < 0.001) and Overall Survival (OS; median 30.9 ver-
sus 25.1 months; p < 0.001) and fewer grade >3 Adverse Events
(AEs; 41% versus 57%).

Following the use of T-DM1, lapatinib containing combina-
tions or chemotherapy+ trastuzumab are standard options. Cur-
rently, many trials with new drugs are being developed but any
of them having been approved. The only certain fact is that the
maintenance of the blockage of the HER2 pathway still provides
a benefit [32].

HER2 positive BC is still considered heterogeneous with im-
plications in HER2 positive with positive hormonal receptors
(ER+). Preclinical evidence suggests intense interconnection
between the ER and HER2 signaling pathways, that the ER path-
way is one of the mechanisms of resistance to anti-HER2 thera-
py [37]. Current treatment guidelines, however, do not propose
distinct management strategies for ER+ and ER-HER2+ BC [29],
partly due to disappointing results of initial trials testing enocri-
notherapy in HER2+ patients, including TAnDEM, eLECTRA and
EGF107692, relegating the strategy either to patients who could
not tolerate chemotherapy or to post chemotherapy empirical
“maintenance strategies” [36].

More recent trials have renewed interest in ET strategies and
carried out additional data. PERTAIN tested first line letrozole+
trastuzumab + pertuzumab vs letrozole+trastuzumab, with or
without induction docetaxel (as per physician’s choice), in 258
patients. PFS results showed a small, yet statistically significant,
advantage to the dual blockade regimen (18 vs 15.8 months,
HR 0.65, 95% IC 0.48-0.89, p=0.0070) [38]. Further new data
comes from the ALTERNATIVE trial, which tested dual block-
ade with trastuzumab+lapatinib+Aromatase Inhibitor (Al) vs
Al+trastuzumab or Al+lapatinib in second line or more. With
355 patients randomised, the PFS results show increased and
significant benefit with dual blockade (11m vs 5.7mvs 8.3 m, re-
spectively), though toxicity was slightly increased with the use
of dual blockade [39].

In summary, most of the HER2 positive BC could receive the
combination trastuzumab + pertuzumab + docetaxel, except for
the BC that progresses in course or less than 12 months after
finishing adjuvant with trastuzumab although there will be very
few cases. In this scenario, a great advance has been achieved
with a very significant survival improvement. It is also impor-
tant to continue maintaining the blockage of the HER2 path-
way in the successive lines that also produces a survival benefit.
In cases with hormonal receptor expression, the maintenance
strategy with hormonal treatment and the antiher2 block is a
very good alternative. Below table summarizes all of these op-
tions with the results found.

Situation Condition Options DFS (o}
De novo or > 24 months end of
First line adjuvant therapy Trastuzumab+pertuzumab +docetaxel 21 months 50 months
First line Trastuzumab < 24 months Tdm-1 22 months 31 months
Second line After first line with anti her2 Tdm-1 22 months 31 months
Third line Lapatinib+capecitabine 6 months 22 months
>Third line Trastuzumab+qt 5 months 12 months
>Third line Estrogen receptor negative Lapatinib+trastuzumab 3 months 14 months
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Triple negative breast cancer (TNBC)

Metastatic TNBC is associated with a more aggressive clini-
cal course compared with other BC subtypes. Despite its high
sensitivity to chemotherapy, advanced TNBC has poor outcome
with conventional chemotherapy regimens with a higher fre-
quency of progression, shorter Progression-Free Survival (PFS)
and poorer OS. Chemotherapy remains the primary systemic
treatment, with international guidelines supporting the use of
single-agent taxanes or anthracyclines as first-line therapy .The
median OS for metastatic TNBC is about 9-12 months with con-
ventional cytotoxic agents [40].

The use of antiangiogenic drugs as bevacizumab in patients
with TNBC has attracted considerable interest, primarily be-
cause of the lack of targeted therapy for these patients and fail-
ure of drugs developed in this setting, but also because of the
observed effect of bevacizumab in the subgroup of patients with
TNBC treated in the E2100 trial [41]. In these patients, median
Progression Free Survival (PFS) was 10.6 months with bevaci-
zumab plus paclitaxel versus 5.3 months with paclitaxel alone
(hazard ratio [HR] 0.49; 95% Confidence Interval [CI] 0.34-0.70),
and median Overall Survival (OS) was 20.5 versus 16.3 months
(HR0.89; 95% Cl 0.66-1.19) [38]. These results was confirmed in
other trials and metanalisis [42].

Recently the presence of tumor-infiltrating immune cells
with expression of Programmed Death Ligand 1 (PD-L1) that can
inhibit anticancer immune responses has been demonstrated
[43]. Thus, the inhibition of Programmed Death 1 (PD-1) and
PD-L1 may be a useful treatment strategy. In phase 1 trials, bet-
ter results were observed in patients with high expression of
PD-L1 who were receiving treatment with atezolizumab, pem-
brolizumab or avelumab.

The IMpassion130 trial [44] shows a clinical benefit with
atezolizumab-nabpaclitaxel in the PD-L1-positive subgroup by a
median progression free survival that was significantly longer by
2.5 months (7.5 months with atezolizumab plus nab-paclitaxel
vs 5.0 months with placebo-nab-paclitaxel; hazard ratio for pro-
gression or death, 0.62), by a median overall survival that was

10 months longer at this interim analysis (25.0 months vs 15.5
months; hazard ratio for death, 0.62 [not statistically tested]),
and a numerically higher objective response rate (58.9% vs
42.6%).

After progression of first line, the options to improve the
survival are very disappointing. We could use different che-
motherapy drugs as anthracyclin, capecitabine, vinorelbine or
eribulin with an expected DFS about 4 months [45]. Patientes
progressed after treatment with taxanes and anthracycline had
very few options to treatment, only eribulin had shown a ben-
efit in survival, in study 301, this subgroup of patients was ran-
domized to treatment with eribulin versus capecitabine [46],
finding a in overall survival (14 vs 9 months) so the treatment
with eribulin should be the best option in this situation.

Given the low benefit of second or more lines treatment,
one of the strategies used to achieve better survival is the con-
cept of maintenance. There are meta-analyzes that confirm
the usefulness of maintaining a chemotherapy treatment until
progression but the implicit toxicity of these agents often limits
this strategy [47]. One strategy that achieves great efficacy is to
maintain treatment with antiangiogenics and changing the che-
motherapy of taxanes with capecitabine. The IMELDA trial [48]
showed significant and clinically meaningful improvements in
both progression-free survival (7,6 months) and overall survival
(39 months) when maintenance bevacizumab was combined
with oral capecitabine compared with bevacizumab alone for
maintenance treatment.

In this subgroup we have few possibilities given the lack of a
specific treatment. The incorporation of agents directed against
the expression of PDL1 of the tumor such as atezolizumab, have
opened a new therapeutic window that has achieved a survival
benefit. The schemes of taxanes with antiangiogenics followed
by a maintenance strategy are the ones that produce the lon-
gest survival. When these treatments progress, the options for
new treatment lines offer very discouraging results. Below table
summarizes all of these options with the results found.

Situation Condition Options DFS oS

First line Taxol + trastuzumab 11 months 20 months

First line PDL-1 expression Nab-paclitaxel+ Atezolizumab 7,5 months 25 months

Second line After taxanes and anthracyclines Eribuline 4 months 14 months
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