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Summary

Breast cancer comprises a heterogeneous group of diseases
that vary in morphology, biology, behaviour and response to
therapy. Triple-negative (TN) breast cancer is a subtype of
tumours with aggressive clinical behaviour which currently
lacks effective targeted therapies. The majority of TN breast
cancers possess a basal phenotype and show varying
degrees of basal marker expression (basal-like tumours).
The importance of recognising these tumours came to light
largely as the result of global gene expression profiling
studies that categorised breast cancer into distinct molecular
classes. These studies showed that basal-like tumours are
molecularly different from hormone receptors and HER2
positive tumours. Although both TN and basal-like tumours
share many molecular and morphological features, equating
both tumour classes may be misleading. A better under-
standing of the molecular and histopathological features of
TN and basal-like cancers is of paramount importance, in
particular for unravelling the heterogeneous nature of these
tumour subgroups and for the identification of prognostic
biomarkers, ideal systemic therapy regimens and novel
therapeutic targets for these aggressive tumours. In this
review, we discuss the difference between TN and basal-like
tumours, pathological and clinical features of basal-like
cancer and hence explore the criteria that can be used to
identify these tumours in routine practice.
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INTRODUCTION

Breast cancer comprises an extraordinarily diverse group of
diseases in terms of presentation, morphology, biological
characteristics and clinical behaviour. Tumours of appar-
ently homogenous morphological character still vary in
response to therapy and have distinct outcomes,1 which may
reflect the great variation in the biological characteristics
and genetic profiles of breast cancer. This heterogeneity
combined with the great advancement in the detection and
treatment of breast cancer makes current diagnostic and
therapeutic strategies a challenging task that is less than

perfectly adapted to each patient. Therefore, there is a need
to identify classes of tumours with differing biological
behaviour or responsiveness to specific therapies. Molecular
characterisation permits a more functional classification of
breast cancer; therefore, both pre-clinical and clinical
research aims to target specific subgroups of breast cancer
with the aim of identifying biological markers or genetic
phenotypes in order to reveal potential therapeutic targets or
indicators of prognosis. Currently, routine clinical manage-
ment of breast cancer incorporates specific molecular
markers; namely hormone receptors [HR; oestrogen recep-
tor (ER) and progesterone receptor (PR)], and the human
epidermal growth factor receptor 2 gene (HER2) that have
been proven to provide therapeutic predictive and prog-
nostic value. ERwas first identified in the 1960s and research
quickly provided evidence that ER could aid the identifica-
tion of those cancers that were more likely to respond to
endocrine treatment (e.g., tamoxifen and aromatase inhibi-
tors).2 The presence of PR, which is induced by oestrogen,
has also proven to be a predictor of outcome and response to
therapy.3,4 Previous studies have demonstrated that HR
positive and HR negative breast cancers are two different
disease entities with distinct morphological, genetic and
biological behaviour. Generally, HR negative tumours that
constitute 20–40% of breast cancer4–7 tend to be of high
grade, more frequently BRCA1 and TP53 mutated, have a
worse prognosis and, more importantly, lack response to
hormone therapy compared to HR positive disease (re-
viewed by Shao and Brown8). The clinical importance of
amplification of HER2 in breast cancer was recognised in
1987.9 HER2 is amplified in approximately 18–20% of
breast cancers, and is more frequently observed in HR
negative tumours.10 HER2 amplification is associated with
worse prognosis (higher rate of recurrence and mortality) in
patients with newly diagnosed breast cancer who do not
receive any adjuvant systemic therapy. HER2 status is also
predictive for several systemic therapies, particularly for
agents that target HER2.10,11 The development of a
humanised monoclonal antibody against HER2 (e.g.,
trastuzumab) has resulted in reduction of the risk of
recurrence and mortality in patients with HER2 amplifica-
tion.12,13

Although patients with HR negative/HER2 negative
tumours (triple-negative) are supposed to have survival
advantages as a result of absence of HER2 amplification,
these patients lack the benefit of any routinely available
targeted therapy. These triple-negative (TN) tumours have
attracted the attention of both pathologists and oncologists
as an ‘easily recognisable’ prognostic group of breast cancer
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with aggressive behaviour that currently lack the benefit of
available systemic therapy and therefore can be a candidate
for specific targeted/systemic therapy. TN tumours consti-
tute 12–24% of breast cancer6,14,15 and show distinct
genotypic and phenotypic features (see below). Although
identification of TN tumours in routine pathology practice is
not difficult, since ER, PR and HER2 immunohistochem-
istry (IHC) is now part of the breast cancer reporting
dataset,16 the recent introduction of the term ‘basal-like’
breast cancer as a distinct molecular class and the overlap
between both entities has resulted in a lot of confusion
regarding the definition, features and behaviour of these
tumours.

In 2000, Perou and colleagues17 demonstrated that breast
cancer could be classified into molecularly distinct groups
based upon global gene expression profiles (GEP) and their
similarity to those of normal cell counterparts. The largest
difference in overall GEP was observed between tumours
that were HR positive and those that were HR negative. HR
positive tumours clustered together into a large group
termed ‘luminal class’, while HR negative tumours mainly
clustered into three distinct molecular subgroups: (1)
tumours with gene characteristics of HER2 amplification
(HER2 positive class), (2) tumours with gene expression that
is similar to normal basal/myoepithelial cells of the breast
(basal-like), and (3) tumours which lack HR, HER2
amplification and basal-like expression profile. These
tumours showed molecular similarity to normal mammary
stromal cells (normal breast-like class). IHC characterisa-
tion of basal-like cancers identified by GEP has shown that
the majority of these tumours are TN and express other
markers of basal/myoepithelial cells such as basal cytoker-
atins (CK5/6, CK14 and CK17), vimentin, epidermal
growth factor receptor (EGFR) and have a high prolifera-
tion index. These results were later confirmed by multiple
independent studies.17–21 Although confirming the molecu-
lar diversity of breast cancer, these findings suggest some
degree of molecular homogeneity among the different
molecular classes, at least at the mRNA level, and may
imply a shared pathogenesis and justify a focused therapeu-
tic research strategy. They also provide evidence that HR
and HER2 are major molecular determinants of breast
cancer. Since luminal and HER2 positive tumours can
benefit from specific systemic therapy, much attention has
been paid to the basal-like class of breast cancer to
understand the molecular portrait, biological and clinical
behaviour and to identify novel therapeutic targets.

TRIPLE-NEGATIVE AND BASAL-LIKE BREAST
CANCER

Basal-like is characterised by certain common features
including TN phenotype. Some authors have claimed that
basal-like cancer is composed almost entirely of TN
tumours,14,15,22–25 and therefore TN phenotype could
reliably be used as a surrogate for basal-like. From the
oncologist’s standpoint, TN tumours are undeniably one of
the most relevant subgroups of breast cancer, given the lack
of targeted therapies for this group and their aggressive
clinical behaviour. In addition, the fact that TN tumours
can be easily identified in routine practice, the lack of
consensus definition of basal-like tumours, and the lack of
understanding of the driving oncogenic mechanisms and

thus therapeutic targets in these tumours, have resulted in
more authorities using the terms TN and basal-like
alternatively to define the same tumours. However, we
believe that equating TN tumours with basal-like breast
cancer is misleading. There are several lines of evidence that
TN phenotype is not an ideal surrogate for the identi-
fication of basal-like breast cancers. In fact, we6 and
others26–32 have shown that both TN and basal-like are not
exactly the same. Expression of ‘basal markers’ (i.e., CK5/
6, CK14, CK17 and/or EGFR) is associated with specific
morphological (i.e., higher grade) and immunophenotypi-
cal (i.e., p53 positivity) features, BRCA1 mutation, and
with a poor prognosis when compared to TN/non-basal-
like tumours6,30,33 or to non-basal-like breast cancer,
regardless of HR or HER2 expression.34,35 In gene
expression profiling studies where the expression of HR
was analysed in tumours classified according to the
‘intrinsic gene list’, ER expression was seen in 5–45% of
basal-like tumours.36 In addition, Rouzier et al.26 have
demonstrated that 14% of basal-like breast cancers express
HER2. Harris et al.37 have recently reported on a subgroup
of HER2 amplified breast cancers that harbour a basal-like
transcriptomic profile. Jumppanen et al.,28 in a GEP study,
found41700 genes were differently expressed between IHC
determined CK5/14 positive and negative tumours within
the ER negative group. In the study by Tan and
colleagues,32 they found that six of 31 (19%) of TN tumours
were negative for both EGFR and basal CKs, whilst 15 of
207 (7.3%) of non-TN tumours were positive for basal
markers. In addition, they found that four cancers which
should be classified as basal-like using the Nielsen criteria38

expressed PR, and therefore should be classified as
pertaining to the ER/PRþ (‘luminal’) group.32 In a recent
study, Bertucci et al.29 reported that 37 (23%) tumours
defined as basal-like by GEP showed a non-TN phenotype,
while 49 (29%) tumours with a TN phenotype were defined
as non-basal by GEP. Therefore, if we define basal-like
tumours based on IHC expression of specific basal markers,
65–90% of TN tumours6,23,31,32,38 and 10–30% of HR
positive tumours35,39 would be classified as basal-like.

In fact, TN breast cancer is a clinically and molecularly
heterogeneous disease that encompasses more than one
entity. In GEP studies, in addition to basal-like class, the
TN group also included ‘normal breast-like’ cancers (up to
10% of all breast cancers).18,40,41 Although the latter group
is still poorly characterised, they are reported to have a
prognosis which seems to be better than that of basal-like
cancer,18–41 do not seem to respond to neoadjuvant
chemotherapy,26,40 and have been found to be more highly
associated with the use of hormone replacement therapy27

than other molecular classes. In a GEP study, Teschendorff
et al.42 demonstrated that ER negative breast cancer
comprises at least four main subtypes. Apart from the
HER2 positive group, these ‘TN tumours’ included two
good prognostic groups: one was associated with activation
of complement and immune response pathways and the
other was characterised by expression of steroid hormone
receptors (androgen) and genes related to steroid oestrogen
response (such as GATA3, TFF1, and DNALI1). Previous
IHC studies have shown that a proportion of TN tumours
fails to stain with any other specific basal marker and
therefore cannot be classified as basal-like. They have been
termed as unclassified, undetermined, multiple marker
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negative or null subtype.43–46 In a recent study of 713 HR
negative tumours, Liu et al.46 demonstrated that 316 cases
(58% of TN tumours) failed to express any of the basal
markers (CK5/6, CK14 and/or EGFR). They found that
these null subtype tumours were biologically and clinically
different from TN tumours which expressed basal markers
(basal-like class). Furthermore, a recently identified sub-
type of breast cancers, the claudin-negative cancers, has
also been shown to consistently harbour a TN phenotype.47

Clinically, not all TN breast carcinomas have similar
morphological features or have aggressive behaviour.6,32,48

Previous studies have demonstrated that between 50% and
80% of TN tumours express basal markers,29,32,44,49–51

identifying a subgroup of tumours that is associated with
poor outcome.6,30,49 In a recent study, we have shown that
the relationship between the number of positive lymph
nodes and tumour size was not the same in both basal-like
and TN non-basal-like tumours; a positive correlation
between increasing tumour size and increasing number of
positive lymph nodes was found in the TN non-basal
tumours. However, this correlation was not significant in
the TN basal-like tumours.52 With respect to the relation-
ship between tumour size, nodal status and survival, TN
cancers that do not express basal markers are more similar
to non-TN breast cancers than they are to basal-like
tumours.52 Moreover, as stressed by some authors, lack of
staining for HR and HER2 alone to identify basal-like
cancer, risks misassignment based on technical failures.40,53

HR has a documented technical false negative rate54 and
problems with HER2 interpretation may lead to biased
results, in particular when data are retrieved from
pathology reports without a central review.10 In fact,
defining an entity based on the lack of a combination of
markers may be misleading.

Although the prognostic value of TN and basal-like
cancer is of paramount importance, the significance of
basal-like stems not only from its poor prognostic features
but also from its distinct molecular and biological
characteristics, which have led to increased interest in
basal-like cancer as a means of identifying better systemic
therapy regimens and novel therapeutic targets for these
aggressive tumours. In a previous study, Turner et al.55

have suggested that tumours expressing more than one
basal keratin are more likely to have a dysfunctional
BRCA1 pathway. Therefore, the use of a TN definition for
basal-like cancer is not a mere academic issue. Blurring the
boundaries of these two subgroups of breast cancers by
using surrogate markers derived from microarray-based
studies that are not optimally designed may lead to
misleading conclusions, and only serves to further con-
found the study of already enigmatic and clinically
challenging entities. Correlative studies which use the TN
phenotype to identify basal-like are likely to be composed
of a mixture of basal-like and non-basal-like tumours with
varying histology and behaviour.

BASAL-LIKE BREAST CANCER: DEFINITION

It is currently recognised that GEP analysis is the ‘gold
standard’ for the identification of basal-like tumours as a
distinct molecular class of breast cancer. However, GEP is
costly and is not currently feasible for large scale clinical

applications or retrospective studies using formalin-fixed,
paraffin-embedded samples. Therefore, protein expression
characteristics based on IHC staining are thought to be a
useful surrogate of GEP. Theoretically, this IHC surrogate
should help standardise investigations, identify a uniform
subset of tumours that have a basal-like transcriptional
program, provide a prognostic value and increase the
probability that any prognostic/predictive features are
uniformly applicable to most or all those molecularly
defined basal-like tumours. Several IHC combinations have
been proposed; however, the optimum IHC profile of basal-
like cancer is still under investigation and there is currently
no international consensus on the precise complement of
markers that defines a basal-like cancer.53 We36 and
others36,56–65 have used basal CK expression as the sole
defining feature for basal-like tumours. However, it is
important to mention that this definition is not complete
and has some important shortcomings.53 Therefore, other
authors have required lack of immunoreactivity for HR
and HER2 to define basal-like tumours.38,44,66–70 Although
this definition provides more specificity, it suffers from
lower sensitivity for detection of basal-like tumours.38,71 In
addition, other markers which also serve as minimal
requirements for definition of basal-like cancer include
EGFR,38,72,73 c-kit,72 P-cadherin,74,75 nestin,76 osteonec-
tin,33 vimentin and laminin.66,71 In a recent study, Tang
et al.77 compared different IHC definitions of basal-like
tumours in 195 breast cancers and showed that rates of
tumours defined as basal-like varied from 14% to 40%;
19% to 76% for high grade tumours and 1% to 7% for
non-high grade carcinoma. In all classifications, basal-like
tumours were strongly associated with tumour grades.
They concluded that these classifications were related but
not interchangeable.

Consequently, this variability in the IHC definition has
created some degree of discordance and contradictory
results among different studies regarding class assignment,
their prognostic significance and their behaviour. In this
respect, basal-like breast cancer is not unique, since many
other traditional well established prognostic and even
diagnostic variables suffer from lack of consensus agree-
ment. For example, no consensus definition for ER
positivity has been reached, recent evidence has led to
changing the criteria for HER2 positivity,10 there is no
universal agreement regarding the value of assessing PR in
breast cancer78 and no agreed criteria have yet been used to
define medullary-like carcinoma.79 Therefore, it is impor-
tant to mention that the basal-like class came to attention a
few years ago and research is ongoing to identify the best
criteria that can be used to identify these tumours, and
which can provide the most meaningful biological and
clinical significance in terms of biology, prognosis, predic-
tion of behaviour and response to specific therapy.

Despite the different definition of basal-like cancer, these
tumours have common, although non-specific, features
which can help to identify them in routine practice. These
features can be used in constellation to identify basal-like
tumours with a degree of confidence at least in the
meantime, as no available targeted therapy for these
tumours has yet been approved. Although the benefits of
identifying these tumours in routine practice are still of
limited value, they may point out to the clinician that this
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tumour may have a poor prognosis, may respond to a
specific type of chemotherapy, and finally other options can
be considered, when sufficient evidence is available, such as
targeted therapy against novel biomarkers such as EGFR,
c-kit, aB-crytallin or BRCA1 deficiency (reviewed in 53,80).

PATHOLOGICAL FEATURES

Basal-like cancer represents 8–37% of all breast cancer
cases,17,18,21,35,39,45,58,59,61,72,81–84 depending on the defini-
tion criteria and the proportion of grade III cases included
in the population (average 16.7%). The average age of
patients with basal-like cancer ranges from 47 to 55
years,44,45,72 and they are usually younger27,39,44,62 and
premenopausal44 compared to those with non-basal tu-
mours. In the USA, they are more common among African
American and Hispanic women.44 Some authors have
reported that basal-like tumours are more strongly
associated with family history than other molecular
subtypes,45 over-represented amongst the so-called interval
breast cancers (e.g., cancers arising between annual
mammograms),74 have specific mammographic features85,86

and may achieve extraordinarily rapid clinical growth
rates.85 The majority of basal-like tumours are ductal of
no special type (duct/NST; 68–86% of basal-like),28,39,72

but occasionally are tubular mixed.39 In addition, the vast
majority of metaplastic87 or medullary-like cancers24,69,88

display a basal-like phenotype which is rarely found in
other special types of breast cancer.39 Basal-like carcinomas
are usually of high histological grade; 75–100% are grade
3.27,39,61,71,72 Other important histological features include
a pushing non-infiltrative border of invasion, large zones of
geographic or comedo-type necrosis, stromal lymphocytic
infiltrate, scant stromal content, lack of tubule formation,
marked cellular pleomorphism, high nuclear-cytoplasmic
ratio, vesicular chromatin, prominent nucleoli, high mitotic
index and frequent apoptotic cells (Fig. 1). They are also
characterised by the presence of metaplastic elements and
glomeruloid microvascular proliferation.39,62,63,84,89,90

Most studies have reported an association between basal-
like cancer and larger primary tumour size39,62 and lymph
node negativity.30,32,39,72 However, other authors did not
find such association.27,28,63,91 Basal-like tumours may be
associated with high grade DCIS, which is usually of solid,
flat or micropapillary type, and demonstrate the same
immunoprofile as the invasive component.51 IHC features
of basal-like tumours include positive expression of basal
CKs (Fig. 1), EGFR, p53, P-cadherin, caveolins 1 and 2,
cyclin E, Ki-67, c-kit, fascin, Sox2, moesin, vimentin, nestin
and laminin. They are predominantly negative for ER, PR
and HER2 (triple-negative), BRCA1, FHIT protein, cyclin
D1, p27 and MUC1.38,39,61,62,68,72,73,91–95 Compared to
luminal and HER2 groups, basal-like tumours show
reduced ‘but still frequent’ expression of luminal CKs and
increased positivity for myoepithelial specific markers (e.g.,
p63, SMA and CD10).39,71 Although these features are
generally not specific and individual features can be seen in
other high grade tumours regardless of their molecular
profile, the presence of these features together with absence
of HR and HER2 should raise the suspicion of basal-like
cancer and require staining for specific basal markers. They
also emphasise the importance of IHC detection of basal

markers as a realistic and simple method to identify
these tumours, which have a poor prognosis and can
potentially serve as targets for specific therapy in routine
practice.

FIG. 1 Example of a basal-like breast cancer. (A) Low magnification
image which demonstrates features such as circumscription of the margin in
places, presence of a lymphocyte infiltrate in the stroma and central areas of
geographic necrosis. (B) High magnification image which shows high
histological grade with no gland formation, nuclear pleomorphism and
numerous mitoses present. Some basal-like breast cancers have an
extremely high frequency of mitotic figures. This case is triple-negative
for oestrogen receptor, progesterone receptor and HER2 over-expression
and is positive for the basal cytokeratins CK5/6 (C) and CK14.
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PROGNOSTIC SIGNIFICANCE OF BASAL-LIKE
CANCER

Basal-like cancer is associated with development of distant
metastasis, shorter survival and a relatively high mortality
rate.20,28,35,38,39,44,58,62,63,65,96 In small screen-detected in-
vasive breast cancer, basal-like phenotype was found to be
a powerful independent prognostic factor.97 In addition,
basal-like cancer is associated with a specific pattern of
distant metastasis. They show an increased propensity
for visceral metastases to brain and lung, sites known
to be associated with a poorer prognosis,98,99 and are less
likely to metastasise to bone, liver and lymph
nodes.58,63,73,90,99,100 These findings suggest that basal-like
cancer might also possess a distinct mechanism of meta-
static spread.

Although most previous studies have described basal-like
cancer as having aggressive behaviour and poor prognosis,
it is important to mention that basal-like class is a rather
heterogeneous group of tumours with different outcomes.
In fact, this heterogeneity is not restricted to the
histopathological, immunohistochemical and expression
profiling levels; it is in fact reflected in the clinics. For
example, medullary-like, low grade salivary gland-like and
myoepithelial tumours have a basal-like/TN phenotype,
although they may show a favourable prognosis.79 Studies
on the response of basal-like cancers to neoadjuvant
chemotherapy have demonstrated that basal-like breast
cancers have the highest prevalence of pathological
complete response following neoadjuvant therapy; how-
ever, as a group they still have a poor prognosis. Subgroup
analyses revealed that patients who evolved to pathological
complete response had an excellent outcome, whereas the
remaining patients had the worst prognosis of all groups. It
has been reported that basal-like cancer is not associated
with increased risk for locoregional relapse after conserva-
tive surgery.32 The poor prognosis of basal-like cancer is
usually noted in the first few years (i.e., 3–5 years) after
treatment and then the difference in outcome between basal
and non-basal tumours becomes insignificant.28,101 In this
respect, basal-like tumours are comparable to high grade
lymphomas, which under treatment either result in the
death of the patient in a short period of time or the patient
is cured of the disease. In contrast, some indolent types of
breast cancer, such as lobular carcinoma, show behaviour
similar to low grade lymphomas which are associated with
good outcome early but continue to show events, and cure
from the disease cannot be guaranteed even after many
years.102 This reinforces the notion that basal-like and TN
cancers are a heterogeneous group comprising subtypes
with different features6,103 and clinical outcome. Further
studies to unravel the clinically meaningful subgroups of
TN and basal-like cancers are warranted.

TREATMENT OPTIONS

Previous studies have shown that the prognosis of basal-like
cancer is at least as poor as HER2 positive/HR negative
breast cancer and standard treatment options are limited to
choices within generic adjuvant chemotherapy that are not
as yet guided by data on regimen-specific benefits within
subtypes. In addition, recent improvements in the outcomes
of HER2 positive breast cancer with the use of anti-HER2

therapy13,104 may leave basal-like breast cancer patients at
most risk of early distant recurrence. There are several
features inherent to basal-like cancers that have consistently
been shown in previous studies to be associated with clinical
and pathological responsiveness to neoadjuvant chemother-
apy in general, such as ER negativity,105 and a high
proliferative activity.106 It has been reported that basal-like
tumours as defined by GEP may have a better response to
neoadjuvant chemotherapy (as defined by pathological
complete response) than those that exhibit a non-basal-like
profile, either to adriamycin and cyclophosphamide,22 to
paclitaxel, doxorubicin, 5-fluorouracil and cyclophospha-
mide,26 or to high dose chemotherapy as compared to dose-
dense chemotherapy.43 The expression of several potential
therapeutic targets has been identified in basal-like tumours
including: surface receptors, such as EGFR, HER3 and
HER436,20,39 and c-kit; tyrosine kinase components of the
mitogen activated protein (MAP)-kinase pathway; tyrosine
kinase components of the protein kinase B (Akt) pathway;
and the DNA damage signalling kinase ATM.38,72,107–109

For example, EGFR signalling has been inhibited in other
cancer types with some clinical success, either by using
EGFR directed antibodies or the inhibitors of receptor
phosphorylation.110,111 Clinical trials are underway to
investigate the efficacy of anti-EGFR (cetuximab either
alone or combined with chemotherapy) in basal-like cancer.
c-kit, which is expressed in a high proportion of basal-like
cancers,38,72,107 has been successfully targeted in other
tumour types by imatinib mesylate or other type III tyrosine
kinase receptor inhibitors. Dasatinib, a src inhibitor, has
been shown in preclinical models to be most effective in TN
cancers.112,113 Basal-like tumours have been shown to be
cellular and associated with neovascularisation.62 Bevaci-
zumab targets the vascular endothelial growth factor
(VEGF) angiogenesis pathway. The Eastern Cooperative
Oncology Group (ECOG) 2100 examined the addition of
Bevacizumab to taxanes in metastatic breast cancer patients
including those with TN phenotype. However, the current
results are not enough to comment on its effect on TN
tumours. The fundamental biological similarities between
BRCA1 associated and basal-like tumours suggest that
strategies targeting the dysfunctional BRCA1 pathway
characteristic of basal-like tumours may be effec-
tive.33,114,115 There is increasing evidence that the DNA
repair defects characteristic of BRCA1 related cancers,
especially defective homologous recombination, confer
sensitivity to certain systemic agents, such as platinum
salts-based chemotherapy and poly(ADP-ribose) polymer-
ase (PARP) inhibitors.114,116–118 It has also been reported
that a subset of TN tumours, those with mesenchymal
features, may benefit from TRAIL (tumour necrosis factor-
related apoptosis-inducing ligand) inhibitors.119

CONCLUSION

TN and basal-like breast cancer are distinct molecular
classes of breast cancer with a high degree of overlap. For a
better understanding of their biological and clinical
behaviour and for development of a specific systemic
therapy, it is important not to equate these two distinct
subtypes. TN tumours can be identified in routine practice
based on negativity for HR and HER2, while identifica-
tion of basal-like breast cancer is still a challenge to
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pathologists. Based on the hot debate about the definition
of basal-like, attempts to translate this important class of
breast cancer to routine clinical practice, and from our
experience, we suggest either using specific basal markers
for all breast cancer reporting in routine practice or,
alternatively, using identifying criteria for basal-like cancer
that can be derived from data routinely included in breast
cancer reports and then applying specific basal markers.
These criteria could include: (1) tumour grade (grade 3); (2)
tumour histological type (e.g., duct/NST, medullary-like or
metaplastic); (3) tumour architecture (e.g., pushing margin,
geographic necrosis, solid growth pattern and high degree
of anaplasia, mitotic and apoptotic index); (4) immuno-
profile (triple-negative), which is probably the most
important criteria; (5) other features, which include patient
age and tumour size, may be considered. All or most of
these features should provide justification for staining of
the tumour with specific basal markers. Until a well
recognised panel of basal markers is established that can
identify basal-like cancer with an acceptably high degree of
specificity and sensitivity, we currently recommend using at
least two basal markers (CK5/6, CK14, CK17 and EGFR).

Address for correspondence: Professor I. O. Ellis, Molecular Medical
Sciences, University of Nottingham, Department of Histopathology,
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