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Context: Triple negative breast cancer (TNBC) is a heterogeneous group of diseases that is negative for esterogen receptor (ER) progesteron
receptor (PR) and human epidermal growth factor receptor 2 (HER2). This type of breast cancer is typically high-grade carcinomas,
although low-grade tumors occur. The aim of this review is to focus on molecular classification and features, prognostic markers and
targeted therapies of triple negative breast cancer.

Evidence Acquisition: We searched using electronic databases Pubmed/Medline, Dare, Scopus, Embase, and Cochrane Database of
Systematic Reviews with terms of ‘Triple negative breast cancer’, ‘Breast cancer’, ‘Molecular classification’, ITmmunohistochemical
markers’, ‘Molecular features, ‘Targeted therapy’, and ‘Prognostic marker’.

Results: It seems that INBC itself can be subdivided into immunomodulatory, mesenchymal, mesenchymal stem-like, luminal androgen
receptor, and distinct basal-like subtypes that differ substantially from basal-like tumors. There are several prognostic makers for
TNBC including EGFR and ALDH]J, Lysyl Oxidase-Like 2 protein (LOXL2), Synuclein gamma (SNCG), LDHB (Lactate Dehydrogenase B). The
antiangiogenic agents, EGFR inhibitors, and PARP inhibitors are new therapeutic Implications and potent factors to targeted therapies of
TNBC.

Conclusions: Only a few clinical trials are performed on TNBC patients because this disease has a low incidence. Therefore, it seems larger

scale clinical trials are needed to be conducted in the future.
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1. Context

Breast cancer, the most commonly diagnosed cancer
among the females in both developing and developed
countries, is a significant global public health issue and
the major cause of cancer-related death (1). Breast cancer
is a heterogeneous disease with varied morphological
appearances, molecular features, behavior, and response
to therapy (2). Advances in molecular biology lead to im-
proved methods in breast cancer diagnostics and thera-
peutic strategies. The advent of genomics technologies
has increased understanding of breast cancer as several
different biologically and molecularly distinct diseases.

The basal-like intrinsic breast cancer subtype represents
about 15% of invasive ductal breast cancers. These tumors
are frequently estrogen receptor (ER)-negative, estrogen
receptor (PR)-negative, human epidermal growth factor
receptor 2 (HER2)-negative, cytokeratin 5/6 CK56-positive,
and/or epidermal growth factor receptor (EGFR), human
epidermal growth factor receptor 1 (HER1)-positive by Im-
munohistochemistry (IHC) (3). Claudin-low breast cancer
subtype is characterized by overexpression of genes asso-

ciated with epithelial to mesenchymal transition (EMT).
The majority of claudin-low breast cancers without ex-
pression of luminal differentiation markers are HER2
and hormone-receptor-negative by IHC method (4). So,
that are named are considered ER/PR and HER2/neu nega-
tive that named triple negative breast cancer (TNBC) (5).
TNBCs account for 15% - 20% of all breast cancers which
are characterized by a typically ductal histology, high
grade, high proliferation and mitotic rates. They are sig-
nificantly more aggressive than other subtypes of breast
cancer and disproportionately affect younger premeno-
pausal women, with a higher mortality rate among Afri-
can-American women (6). Noticeably, significant overlap
can be seen between BRCAL1 associated breast cancer and
TNBC, particularly in younger women (7). TNBC is asso-
ciated with poor prognosis, a higher risk of the local re-
currence rate (LRR), poor Disease-Free Survival (DFS) and
cancer-specific survival (CSS) (8). The major part of TNBC
includes invasive ductal carcinomas, however other phe-
notypes such as metaplastic, atypical medullary and ad-
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enoid cystic are also seen. Other characteristics of these
tumors are over expression of EGFR, P53 mutations, C-
myc amplification and cytogenetic abnormalities. Several
risk factors associated with TNBC compared to hormone
receptor positive tumors have been identified including
younger age at menarche, higher parity, earlier age at first
full term pregnancy, shorter duration of breast feeding
and also, higher Body Mass Index (BMI) and Waist to Hip
Ratio (WHR) in pre-menopausal women (9). Furthermore,
studies have indicated using oral contraceptive more than
1year increases the risk of TNBC in women under 45 years
of age up to 2.7-fold. The significant risk of this type of
breast cancer can be seen in relation to longer oral contra-
ceptive duration and fewer years since the last issue (10).

TNBC represents an important clinical challenge since
this cancer does not respond to endocrine therapy or
other available targeted therapies (11). To date, there have
been fewer advances in the treatment of TNBC compared
to other subtypes of cancer. Although these tumors re-
spond to conventional chemotherapy, which is toxic
and affects a wide range of dividing cells, the approach
has met with mixed success (12). The aim of this review
is to focus on molecular classification and features, prog-
nostic markers and targeted therapies of triple negative
breast cancer.

2. Evidence Acquisition

We conducted our research using electronic databases
[PubMed/Medline (1966-September 2014), Dare (1966-Sep-
tember 2013), Scopus (1965- September 2014), and Embase
(1965- September 2014)]. Additionally, review articles
from Cochrane Database of Systematic Reviews were
evaluated. In some cases, the similar studies which were
suggested by data bases were obtained for further data.
The main data search terms were: ‘Triple negative breast
cancer’, ‘Breast cancer’, ‘Molecular classification’, Tmmu-
nohistochemical markers’, ‘Molecular features, ‘Targeted
therapy’, and ‘Prognostic marker’. Studies, which were
published in any other languages than English, were ex-
cluded from the review. 1293 studies were screened and
finally seventy studies were included.

3. Results

3.1. Molecular Classification of TNBC

[HC markers, ER, PR, and HER2, are routinely used in
clinical practice to classify breast tumors and thereby
determine potential courses of therapy. In this regard,
three subtypes of breast tumors with different biologic
behaviors were discovered including hormone-receptor-
positive, triple negative, and HER 2/neu-positive breast
cancers. Management approaches and natural histories
of these subtypes are different.

More detailed molecular characterization of breast can-
cers are performed by Genome-wide expression profiling
and hierarchical clustering to identify additional sub-

types. At least 7 different biologic subtypes including lu-
minal A, luminal B, luminal C, HER2-enriched, basal-like,
claudin-low, and normal breast-like were identified. Bas-
al-like group that is largely TNBC, expresses basal epithe-
lial cell layer proteins including cytokeratins 5, 6 (CK5/6)
and EGFR. They are considered ER/PR and HER2/neu nega-
tive “triple negative” due to low expression of the lumi-
nal and HER2 gene clusters. Only 77% of basal- like breast
cancers are triple-negative, with 71% - 91% of TNBC being
basal- like. Thus, triple negative (TN) and basal breast can-
cer are not synonymous (4). Nevertheless, many of the
clinical features of the basal-like and TNBC phenotypes
such as shorter relapse-free and overall survival times
compared with other types of breast cancers, a tendency
toward visceral versus bone metastasis (13), and over-rep-
resentation in BRCA1 mutation carriers are similar (14).

In addition, claudin-low group is also comprised largely
of TNBC (71%), characterized by a lack of expression of lu-
minal differentiation markers, enrichment for epithelial-
to-mesenchymal transition markers, immune response
genes and cancer stem cell-like features (15). In brief,
Triple-negative carcinoma is diagnosed by immunohisto-
chemistry and is characterized by tumors that do not ex-
press Progesterone Receptor (PR), Estrogen Receptor (ER)
or overexpress human epidermal growth factor receptor
2 (HER2) (16,17).

Defining the negativeness of ER, PR and HER2 should be
based on the most recent guidelines by American Society
of Clinical Oncology (ASCO) and the College of American
Pathologists (CAP). According to these guidelines, ER and
PR are considered positive when at least 1% of the tumor
cells nuclei is positive and in the case of internal and ex-
ternal positive control (18).

One of the most important points in interpretation of
ER and PR is the internal control of the normal tissue.
This means that all the fixations and processing should
have been performed on it like a tumoral tissue.

New studies have indicated that TNBC itself can be sub-
divided into immunomodulatory, mesenchymal, mes-
enchymal stem-like, luminal androgen receptor, and
distinct basal-like subtypes that differ substantially from
basal-like tumors (19). So it seems for a better classifica-
tionof TNBC, further researches are needed.

3.2. Molecular Features of TNBC

TNBC is either a team noun or not the usage is not deter-
mined. An assemblage of different breast cancers that are
still poorly understood at the molecular level. Molecular
profiling of TNBC using gene expression assays confer-
ring a clear understanding of the heterogeneous nature
of these tumors (18). TNBC shows different mutational
profiles; tumor suppressor P53 mutation which leads to
overexpression or loss-of-function has been reported in
almost 75% of TNBC tumors, whilst the MYC oncogene
was ranked second with 40% of TNBC cases (20, 21). Like-
wise, mutations in retinoblastoma (pRb) and p16, and
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G1/S cell cycle regulators are No article : the other char-
acteristics of TNBC. CGH array data and gene expression
platforms revealed genes that are recurrently amplified
and consistently overexpressed in a subgroup of TNBC
tumors including fibroblast growth factor receptor 2
FGFR2 (10g26.3), mitotic spindle checkpoint protein BUB3
(10g26.3), RAS oncogene family member RAB20 (13q34),
protein kinase C super family member PKN1 (19p13), and
Notch family member NOTCH3 (19p13.12). Noticeably, copy
number gains of tyrosine kinase receptors and upregula-
tion of signal transduction kinases downstream of recep-
tors (e.g. RAF1, PIK3C2G) has been reported (16). TNBC tu-
mors are consisted of mosaic cancer cells with significant
genetic aberrations. These tumors show genetic aberra-
tions such as losses on 1p, 2q, 3p, 4p, 59, 8p, 99, 16q,17p, 19p,
and 23p; and gains on 1p, 3q, 6p, 9p, 7q, 8p, 10p, and 12p (16,
17). Regarding genetically unstable and complex patterns
of genetic aberrations of TNBCs, comprehensive molecu-
lar pathology analyses of primary tumors are required to
develop therapeutic strategies and select appropriate tar-
geted therapy for the individual tumors (22).

Studies have demonstrated that microRNAs (miRNAs)
are responsible for a large proportion of TNBC hetero-
geneity. miRNAs are small in size, regulatory molecules
that function at post-transcriptional level by regulating
almost 50% of human protein-coding genes (23). They are
involved in a variety of cellular process such as differenti-
ation and growth which are all of them are dysregulated
in tumourigenesis. A list of miRNAs has been presented
that they act as key regulators of genes involved in inva-
sion and metastasis. Therefore, these regulatory mol-
ecules are considered as a potential target for therapy
intervention.

Recent reports of expression level of miRNAs in triple-
negative breast cancer identified them as a novel candi-
date prognostic and diagnostic biomarkers and thera-
peutic targets (24). The expression pattern of different
miRNAs has been associated with particular pathologi-
cal characteristics of breast cancer, i.e. ER, PR, and her2/
neu expression, tumor stage, and lymph node status (25).
Hence, it has been suggested that miRNA profiling is
more valuable and accurate than mRNA profiling (26). In
20009, a publication in breast cancer research by Lowery
and colleagues identified miRNA signature can predict
ER, PR, and HER2/neu status with a median accuracy of
100%. The Her2/neu signature comprised of five miRNAs
(miR-520d, miR-181c, miR-302¢, miR-376b, miR-30e) that
can discriminate cases with 100% accuracy (26). In a re-
cent paper (2014) it was reported that miR-210 is overex-
pressed in TNBC tissue (23). miR-210 increases the hypox-
ia-inducible factor 1o (HIFia) through enhancement of
HIF levels. Response to hypoxia is a distinctive molecular
feature of TNBC (27, 28). Interestingly, miRNAs are detect-
able in circulating tumor cells in serum and plasma of
TNBC patients (29). Circulating miRNA level can be ap-
plied for serial disease monitoring as a minimally inva-
sive biomarker (30).

Razavi Int ] Med. 2015;3(2):€24992

3.3. Prognostic Markers of TNBC

The TNBC is clinically heterogenous and lacks estab-
lished certain prognostic markers. Nevertheless, several
markers such as HER1, ALDH1, LOXL2, Ki-67, SNCG and
LDHB are identified as prognostic or predictive markers
and provide valuable prognostic information. Molecular
markers are likely to play an increasing role as targets for
the systemic therapy of breast cancer.

Human epidermal growth factor receptor 1 (HERI or
EGFR) is a receptor tyrosine kinase belonging to the HER
family of transmembrane receptors that have an impor-
tant role in cell proliferation, migration and by follow-
ing activation of intracellular pathways can protect cells
against apoptosis (12). HER1 expression is higher (up to
80%) in TNBC. Monoclonal antibodies including cetux-
imab, panitumumab and|or synthetic Tyrosine Kinase In-
hibitors (TKIs) can target HER1. Using cetuximab in breast
cancer did not have good results probably because of the
activation of down-stream signaling pathways (31).

Aldehyde dehydrogenase 1 (ALDH1), a cytosolic enzyme
responsible for the metabolism of intracellular aldehydes,
is one of the most consistently used biomarkers to identify
the breast cancer stem cell groups (32). Some studies have
indicated that stem-like features like innate chemoresis-
tance and clonal capacity have been related with ALDH1
expression in tumor cells (33). Therefore, ALDH1 expres-
sion may serve as a marker of highly clonogenic, chemo-
resistant stem-like cells that form the basis for recurrent
disease in locally advanced breast cancer (34).

Lysyl Oxidase-Like 2 protein (LOXL2) a member of the ly-
syl oxidase (LOX) family, have a highly conserved carboxy
terminal catalytic domain required for the oxidative de-
amination of peptidyl-lysine residues in substrates to
generate reactive aldehyde groups that initiate covalent
inter and intramolecular crosslinks (35). Higher amount
of LOXL2 can be seen in TNBC than non-TNBC tumors.
Studies showed that higher expression of LOXL2 was as-
sociated with poor outcome and silencing of LOXL2 re-
sulted in a marked decrease in migratory ability and in-
vasion capacity (36).

Synuclein gamma (SNCG), previously identified as BC-
specific gene 1, appears as an independent predictive
marker for recurrence and metastasis in BC (37). 34.3%
of TNBC showed moderate to strong positive SNCG ex-
pression and SNCG-positive TNBC is more likely to have
a more aggressive phenotype than SNCG-negative TNBC.
In addition, researches indicated tumor size was signifi-
cantly associated with SNCG expression. Patients whose
tumors expressed SNCG had significantly shorter DFS
and a higher probability of death when compared with
those whose tumors did not express SNCG (38).

Lactate Dehydrogenase B (LDHB) utilized by cancer cells
to bypass oxidative phosphorylation and produce lactate
from pyruvate has an essential role in TNBC (39). LDHB is
a predictive factor for prognosis of the TNBC groups with
a high degree of power the prognosis (40).
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Cyclooxygenase-2 (COX-2), a proinflammatory enzyme,
contributes to catalyze the conversion of arachidonic
acid to prostaglandins and thromboxanes. Tumor cells
induce expression of COX-2 and its regulation is per-
formed by transcriptional and translational processes
mediated by cytokines, growth factors and oncogenes
(41). COX-2 overexpression is caused to stimulate epithe-
lial cell proliferation and angiogenesis, inhibit apoptosis,
increase multidrug resistance and enhance cell motility
and invasion. So it is a key factor in tumorigenesis (42).
COX-2 is associated with TNBC and high tumor grade. Be-
cause of aggressiveness of nature of TNBC, evaluation of
COX-2 expression in TNBC patients may be valuable prog-
nostic marker and can help to TNBC patient’s recognition
with higher risk of recurrence (43).

Ki-67 is a proliferation marker that is identified as an
independent predictive and prognostic factor in early
breast cancer (44). High Ki-67 expression is associated
with better Response to chemotherapy but with poor
prognosis that is similar to the TNBC features (45). TN-
BCs had a poorer survival rate, regardless of a higher
response rate to neoadjuvant chemotherapy (46). TNBC
with high Ki-67 expression was associated with a more ag-
gressive clinical feature despite a higher pCR rate. Ki-67 is
able to be used for further classification of TNBC into two
subtypes with different prognosis (47).

3.4. Triple-Negative and BRCA1 Mutation Carriers

Breast cancer in patients with BRCA1 mutation in-
cludes individual characteristics which are not evident
even in patients with BRCA-2 (12). Most of these tumors
express phenotypic characteristics of Triple- negative or
Basal- like.

90% of tumors occurring in patients with BRCA1 mu-
tation are TNBC or basal- like phenotype. Tumors with
BRCA2 mutation are hormone receptor positive most of
the time. Regarding the role of BRCA1 mutation in DNA
repair (methods which identify any disorder in DNA
repair); it is possible to use these methods for TNBC pa-
tients who respond to anti DNA therapies such as anthra-
cyclines, platinums and poly (ADP-ribose) polymerase
inhibitors.

There are many similarities between tumors with BRCA1
mutation carriers and tumors with sporadic BLBC, in-
cluding higher frequency of P53 mutation, high grade,
triple negative and expression of basal creatinine. Also,
these tumors are located in one class in gene expression
studies (23).

All in all, the significant characteristics of BRCAness in-
clude basal- like phenotype, ER-, EGFR expression, C-MYC
amplification, and TP53 mutation, loss of RAD51- focus
formation, genomic instability and sensitivity to DNA-
cross-linking agents (23, 25).

3.5. Targeted Therapies of TNBC

In general, triple negative breast cancer is associated

with a worse prognosis. the selection of chemotherapy is
based on the traditional parameters used for breast can-
cer; although there are currently no evidence-based pre-
ferred regimes for TNBC. The only current systemic treat-
ment for TNBC is chemotherapy, so alternative targeted
therapies are essentially needed to improve the progno-
sis for TNBC patients. Presence of p53, cytokeratins, HER],
and other molecular alterations are factors that may be
useful to predict therapeutic response and make deci-
sion for patient management.

Almost 60% of TNBC express EGFR (48). Expression of
EGFR in breast cancer is associated with poor disease out-
come. The EGFR over-expression in most TNBC has pro-
vided a rationale for trials of the anti-EGFR monoclonal
antibody cetuximab; that it usually combines with plati-
num (49). Also, inhibition of the tyrosine kinase domain
of EGFR was investigated by erlotinib in combination
with docetaxel and carboplatin in patients with meta-
static TNBC (5).

The mammalian target of rapamycin (mTOR), a serine/
threonine kinase is an important effector downstream of
the phosphatidylinositide 3-kinase (PI3K)/protein kinase
B (Akt) pathway. It plays roles in many cellular processes
including cell growth, survival, and invasion. Results of
studies have indicated phospho-mTOR (p-mTOR) is active
form of mTOR. p-mTOR is detected at nuclear level and is
expressed more frequently in triple negative (TN) human
breast cancers compared with non-TN cancers (50). These
findings may suggest mTOR as a more important player
in the progression of TNBC and could be considered as a
new target for tumor therapy of this subtype. Torin1 is a
novel ATP-competitive inhibitor of mTOR. It has been re-
ported Torin1 inhibits cell proliferation more effectively
than rapamycin (51).

It seems TOP2A gene that encode topoisomerase II al-
pha, is a molecular target for anthracyclines so it is a pre-
dictive marker of response to anthracycline therapy (52).
Microarray expression studies indicate that is a signifi-
cant down regulation in PTEN and TOP2A in a subgroup
of TNBC which might partly explain observed differences
in response to chemotherapy in TNBC. TNBC patients
treatment with Adjuvant anthracycline shows that pa-
tients with low expression of TOP2A protein have poor
response (3).

To get the oxygen and nutrients they need to grow
and spread, tumors create new blood vessels through a
process called angiogenesis. The Vascular Endothelial
Growth Factor (VEGF) is a key regulatory protein of an-
giogenesis. Patients with TNBC have high levels of intra-
tumoral VEGF compared with non-TNBC patients. In ad-
dition, a higher proportion of TNBC tumors was found to
have a gain in the VEGFA gene compared with non-TNBC
tumors (34% versus 6%). Taken together, these results sug-
gest that TNBC could present higher sensitivity to antian-
giogenic inhibition (53). It is targeted for monoclonal an-
tibody therapy in several solid tumors. Targeted therapy
with bevacizumab, a humanized anti VEGF monoclonal
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antibody, in these tumors indicates improvement in pro-
gression free survival in combined with chemotherapy in
the treatment of TNBC (2).

BRCALI is a gene involved in homologous DNA repair
whose mutations mutations are seen in TNBC. BRCA1 mu-
tations are caused to DNA repair by like base excision re-
pair pathway using Poly (ADP-ribose) polymerase (PARP).
Following BRCA1 mutations, PARP inhibition leads to an
accumulation of unrepaired DNA damage that induces
cell death. Nonetheless, inhibition of PARP is not effective
on cancers without the BRCA1 mutation. The association
of BRCAI and triple negative status may be potentially
exploited with therapeutic benefit by the combination
of PARP inhibitors and chemotherapy. PARP inhibitor
olaparib suggests antitumor effective-ness in cancers as-
sociated with the BRCA1 or BRCA2 mutation (54). Results
of a recent randomized phase II study with the PARP
inhibitor BSI-201 in combination with carboplatin and
gemcitabine in metastatic TNBC showed significantly im-
proved clinical benefit rate, progression free survival and
overall survival (55).

In several subtypes of breast cancer including TNBC have
been shown poorer prognosis correlated with overexpres-
sion of the heat shock protein (HSP) 90 isoforms (56). The
data demonstrate that Hsp90 inhibitors are useful thera-
peutic targets against TNBC. Hsp90 inhibitors prevent the
protein folding function of the chaperone protein Hsp90,
resulting in the degradation of client proteins (57).

The v-src sarcoma viral oncogene homolog (Src) is a
proto-oncogene involved in signaling that contributes
in the control of several biological functions such as cell
proliferation, cell differentiation, migration, angiogen-
esis and survival. Therefore, it seems that src plays a key
role in tumor formation and progression that is consid-
ered as a potential new target for the cancer therapy (58).
One of the effective and safe SRC-family kinase inhibitors
is isdasatinib that has confirmed its preclinical anti-pro-
liferative, anti-metastatic, and anti-osteoclastic activity
against TNBC (59). Furthermore, studies have shown that
dasatinib in combination with other agents such as cis-
platin and FUDR indicate substantial synergy in TNBC cell
lines (60).

The Androgen Receptor (AR), a member of the steroid
hormone receptor family, is expressed in more than 70%
of breast cancers and has been implicated in breast can-
cer pathogenesis. Preclinical studies have shown a subset
of TNBC that exhibits AR-dependent, estrogen receptor-
independent cell growth. These studies have indicated
that expression of the AR in ER-[PR- tumors varies widely
from 9 to 50%, so AR + TNBC comprises a small percent-
age (~2%) of all breast cancers (61). Early clinical trials
have demonstrated clinical benefit with the use of the AR
antagonist, bicalutamide, for the treatment of patients
with AR+, estrogen receptor/progesterone receptor nega-
tive metastatic breast cancer (62).

The checkpoint proteins 1 and 2 (Chki and Chk2) play a
role in cell cycle arrest when induced induced by double
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strand breaks antitumor activity. Also, combination of
Hsp9o inhibitors including tanespimycin and trastu-
zumab exhibite antitumor activity in patients with
breast cancer (63).

The Insulin Growth Factor 1 Receptor (IGFIR) plays a role
in growth, invasion, and metastasis in breast cancer pa-
tients and its overexpression can be seen in 50% - 75% of
TNBCs (64). Over-expressing IGFIR develops tumor forma-
tion and metastasis and induces chemo-resistance to the
cancer cells (65, 66). Studies have suggested that tumor
cells are sensitized to DNA damaging agents the inhibi-
tion of Chkt and Chk2. Several clinical trials using Chki
and Chk2 in combination with genotoxic agents includ-
ing gemcitabine, irinotecan, and cisplatin in different
types of solid tumors including TNBC are ongoing (67).

Results of studies have shown Fibroblast growth factor
receptors (FGFR2) that bind to members of the fibroblast
growth factor family of proteins which are amplified
in a subgroup of patients with TNBC (68). Inhibition of
FGFR2 in cell lines with FGFR2 amplification decreases
cell proliferation. In this regard, several clinical trials are
currently underway that FGFR inhibitors target FGFRs in
patients with TNBC (69).

4. Conclusions

TNBC is a heterogeneous group of breast cancers with
various histology, molecular profile and response to treat-
ment. Loss of expression of the estrogen receptor, pro-
gesterone receptor, and a lack of over-expression of the
human epidermal growth factor receptor 2 are major fea-
tures of TNBC so this cancer does not respond to endocrine
therapy. Therefore TNBC is a highly aggressive and meta-
static disease with with a very poor overall prognosis.

Diagnosis of triple negative disease has currently im-
portant implications for Choosing systemic therapies.
Novel targeted therapies including antiangiogenic
agents, EGFR inhibitors, and PARP inhibitors are prom-
ising areas of research. New researches have focused on
sensitivity to platinum agents and the utility of newer
targeted therapy directed against other receptors in both
the neoadjuvant and adjuvant setting. Only a few clini-
cal trials have been performed on TNBC patients because
this disease has a low incidence. Therefore, it seems that
larger scale clinical trials are needed to be conducted in
the future.
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