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In trials in triple negative breast cancer (TNBC), oestrogen and progesterone receptor negativity should
be defined as < 1% positive cells. Negativity is a ratio of <2 between Her2 gene copy number and
centromere of chromosome 17 or a copy number of 4 or less. In routine practice, immunohistochemistry
is acceptable given stringent quality assurance. Triple negativity emerging after neoadjuvant treatment
differs from primary TN and such patients should not enter TNBC trials. Patients relapsing with TN
metastases should be eligible even if their primary was positive. Rare TN subtypes such as apocrine,
adenoid-cystic and low-grade metaplastic tumours should be excluded. TN and basal-like (BL) signatures
overlap but are not equivalent. Since the significance of basal cytokeratin or EGFR overexpression is not
known and we lack validated assays, these features should not be used to subclassify TN tumours. Tissue
collection in trials is mandatory so the effect on outcome of different tumour phenotypes and BRCA
mutation can be explored. No prospective studies have established that TN tumours have particular
sensitivity or resistance to any specific chemotherapy agent or radiation. TNBC patients should be treated
according to tumour and clinical characteristics.

� 2011 Elsevier Ltd. All rights reserved.
Introduction

The nature and implications of a triple negative (TN) phenotype
e ie minimal or low expression of both oestrogen and progesterone
receptors (ER and PgR) and the lack of type-2 human epidermal
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growth factor receptor (Her2) overexpression or gene amplification
e is one of the most active areas of research and debate in breast
cancer.1e6 Triple negativity is associated with younger age at
diagnosis and occurs with greater frequency in non-Caucasian,
premenopausal women and those who are overweight (particu-
larly with abdominal obesity).7 TN cancers are more likely than
other kinds of breast tumour to occur in the intervals between
mammographic screening.7 Triple negative breast cancer (TNBC) is
aggressive, showing a tendency towards early metastasis and
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having a poor overall outcome despite being highly responsive to
conventional chemotherapy. TN tumours have a greater tendency
to metastasise to lung and brain8 and (when compared with
luminal tumours) relatively little propensity to metastasise to
bone.9 Recurrence within two-three years is relatively common,
and absence of recurrence of TN tumours within five years suggests
a low risk of subsequent distant metastasis.

Given the lack of hormone and growth factor receptor drug
targets, non-surgical treatment options for patients with TNBC have
until recently been confined to chemotherapy and radiation. Today,
increased understanding of the molecular biology of TN tumours is
generating a wealth of clinical trial activity. Around twenty current
trials are specifically accruingTNpatients for studies in the adjuvant,
neoadjuvant and advanced or metastatic settings.1

Despite its attraction to triallists, the concept of triple negativity
is not without problems. Firstly, receptor expression is not all-or-
nothing; and there is no uniformly accepted cut-off point that
defines its absence. Current trials therefore differ in the receptor
expression thresholds below which patients must fall to qualify for
entry. Secondly, as with any phenomenon categorised by exclusion,
we can be reasonably sure of what TNBC is not, but not necessarily
of what it is. Having excluded patients whose tumours express
hormone receptors and overexpress Her2, we are left with
a heterogeneous collection of cases. High grade predominates, as
does an invasive ductal (not otherwise specified) origin. However,
TN tumours display many different morphologies and molecular
characteristics. The complexity of the field is illustrated by the
relationship between the concepts of triple negativity and of basal-
like (BL) breast cancer: certain authors consider these terms as
virtually synonymous while others emphasise their differ-
ences.10e14 As in many complex situations, there is a tension
between seeing the picture clearly and seeing it whole. In respect of
the sensitivity of TNBCs to particular classes of cytotoxics, for
example, the more closely the literature is scrutinised, the less clear
are the conclusions that can be drawn.

Both the recognition that hormone receptor-positive breast
cancer was sensitive to endocrine treatment and the demonstra-
tion that Her 2 positive tumours responded to drugs directed at this
growth factor brought major advances in care. A pressing question
now is whether definition of a TN phenotype, and the development
of treatments tailored to it, can bring similar progress.

Under the auspices of Eticho (European Training in Clinical
Hematology and Oncology) an ad hoc but expert group of clinicians
and pathologists convened in Milan in October 2010. The meeting
discussed first how TNBC might best be defined pragmatically
(taking into account not only the classical markers of hormone and
growth factor receptor status but also possible additional molecular
and clinical characteristics) and, secondly, how to apply this defi-
nition in selecting patients for clinical trials and, in the everyday
clinical setting, as a guide to management. This report presents
a series of proposals for further discussion.

Defining triple negativity

Hormone receptor status

There are considerable practical limitations to relevant assays.
Using IHC to determine hormone receptor status, the rate of false
negative or positive findings may be as high as 20%.15 There is lack
of reproducibility and variability between institutions. In the indi-
vidual patient, the results obtained may reflect intratumoural
heterogeneity in the expression of relevant markers; primary and
metastatic deposits can differ appreciably in their receptor
expression; and receptor positivity/negativity may change during
tumour progression and in response to systemic therapy.
Two recent expert groups have recommended thresholds for the
use of specific adjuvant therapies. The 2009 St Gallen consensus
proposed endocrine therapy for patients whose tumours showed
any ER staining, or “the presence of any detectable oestrogen
receptor”.16 The 2010 American Society of Clinical Oncology-
College of American Pathologists (ASCO-CAP) recommendations
suggest 1% as the threshold for an ER positive tumour, so as not to
deny any patient a potentially helpful treatment.15

However, having a single threshold for hormone receptor
positivity is arbitrary and confusing to clinicians and patients who
cannot understand why a difference that in itself is small – but
sufficient to place a patient one side of the cut-off rather than the
other e should have such profound implications for treatment. The
suggestion is that there be two cut-offs e a higher value above
which almost everyone agrees the patient is positive, and a lower
one which almost everyone agrees means negativity, leaving a grey
zone in between.

We propose that –when designing clinical trials of novel agents
in TNBC – ER negativity should be defined strictly as the lack of or
presence of fewer than 1% positive cells, irrespective of staining
intensity. When developing novel agents for TNBC, there is virtue in
working with a clearly defined biological entity. In everyday clinical
practice, however, a less stringent cut-off may be adopted. In the
zone between 1% and 10% we look for guidance to other features of
the tumour and the circumstances of the patient when deciding on
the appropriateness of endocrine therapy since there is evidence of
some response to endocrine manipulation in this grey zone.17,18 In
patients whose tumours have more than 10% of cells expressing ER,
endocrine therapy should be offered.

The presence of PgR negativity in the definition of the triple
negative patient has been questioned. Although PgR status is of
independent prognostic significance in meta-analyses,19 its lack of
predictive value in the individual patient has led some to reject its
inclusion, favouring instead the concept of “dual negativity”.
Furthermore, perhaps because PgR expression is downstream of ER,
it is rare for a particular patient to be ER negative but PgR positive.
Indeed, the St Gallen group argue that such findings are largely or
wholly artefactual.16 An ER-negative but PgR positive result
strongly suggests the need for repeat ER assay. For this reason alone
(and despite its cost), there is merit in the simultaneous determi-
nation of ER, PgR and Her2.

For the purposes of clinical trial eligibility, PgR negativity should
be defined (as for ER) as fewer than 1% positive cells, irrespective of
staining intensity. In routine clinical practice, up to 10% positive
cells may also be considered PgR negative. Tumours withmore than
10% of cells positive for PgR should be considered positive.

Some studies have suggested that triple negative but androgen
receptor-positive tumours (around 30% of TN cases) may have
a better prognosis than TN androgen-negative tumours.20,21

Androgen receptors may in the future help constitute a clinically
relevant subgroup. However, current data do not justify assay of
androgen receptors in clinical practice, and indeed no well-
validated diagnostic antibody is available. Nevertheless, we
strongly recommend that androgen receptor status should be
investigated in TNBC trials, particularly since new agents targeting
this receptor are being developed.

Her2 status

In a study of 24 Swedish pathology departments, each labora-
tory was sent a tissue microarray including eleven primary breast
cancer samples for Her2 analysis. IHC showed reasonable repro-
ducibility: for six of the eleven samples, all laboratories reported
the same findings (0/1 þ vs 2 þ vs 3þ; mean kappa value 0.77).
However, reproducibility across centres was considerably higher
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when using the FISH technique: all laboratories agreed on the result
(normal vs amplified) for ten of the eleven samples (mean kappa
value 0.96).22 In a series of two thousand Spanish patients, 5% of
tumours reported by IHC as 0 or 1 þ proved to have gene ampli-
fication on FISH while 10% of IHC 3 þ cases were false positives
(M Martin, personal communication). A figure of >10% false posi-
tives is suggested by other analyses (G Viale, personal communi-
cation). The rate of false negativity with IHC (as determined by
confirmatory ISH) is 10% in patients being assessed for entry into
two multicentre French studies of anti-EGFR agents in TNBC (F
Penault-Llorca, personal communication).

FISH is more accurate and reproducible than IHC, partly because
the methodology is less influenced by variability in tissue fixation
methods and timing. Data obtained by FISH are also more closely
correlated than IHC status with the outcome of anti-Her2
therapies.23,24

Since amplification of the Her2 gene is directly related to protein
overexpression in tumour and since the method is more accurate
and reproducible, we strongly recommend that e for clinical trial
purposes – Her2 status is determined in a central laboratory by
ISH.25 Her2 negativity should be defined as a ratio of less than two
between Her2 gene copy number and centromere of chromosome
17 or a gene copy number of 4 or less. Threemajor trials in adjuvant
breast cancer (Breast Cancer International Research Group (BCIRG)
005, 006 and BETH) specify FISH as the means of establishing Her2
status. The BCIRG has now randomised more than ten thousand
patients across fifty countries. Large scale use of the technology is
therefore entirely feasible.

The recommendation that all future TN trials confirmHer2 status
by FISH is not without potential disadvantage. There is at least the
theoretical possibility that regulatory authorities might require
negativity to bedemonstratedby this assay before the treatment can
be used in routine practice; in many countries, the expense would
have to be carefully considered; and it may also seem perverse to
argue that IHC, a validatedmethod routinely used to assess patients
for trastuzumab, is not adequate for clinical trials. However, our
conclusion remains that the need to establish uniformity across
institutions makes centralised FISH assay the gold standard.

In general clinical practice, assay by IHC is acceptable if quality
assurance is stringent. Nevertheless, while a finding of 0 or þ1 by
IHC is clearly Her2 negative, in cases where the tumour is 2 þ by
IHC, its Her2 status should be determined by ISH. An IHC score of
3 þ defines Her2 positive tumours.

Focal Her2 positivity

A small number of patients with Her2 negative breast cancer on
the above criteria have clones within their tumours which result in
focal amplification of the Her2 gene.26 Data from the Curie Institute
on 30,000 patients indicate that 3.5% of the 5% of cases which were
2 þ or equivocal showed Her2 heterogeneity, and such heteroge-
neitywas associatedwith a poor prognosis similar to that inpatients
with “real” 3 þ tumours (Frederique Penault-Llorca, personal
communication; and 27). In such cases, the testing of additional
blocks from the primary tumour or e where there is metastasis e
from regional lymph nodes may provide further information.

In routine practice, there is a case for considering patients with
focal amplification as weakly Her2 positive: they may benefit from
trastuzumab, although this has not yet been demonstrated. Focal
Her2 positivity may be at least partly responsible for the unex-
pected data from clinical trials showing response to trastuzumab in
patients classified as having Her2 negative tumours.28 However,
such patients should ideally not be entered into clinical trials in TN
disease since there is merit in defining the population as stringently
as possible.
Triple negativity and the basal-like phenotype

The initial subclassification of breast cancers by gene expression
profiling has led to considerable interest in the concept of basal-like
(BL) tumours as a subgroup of biological and prognostic sig-
nificance.10,29e34 Although there is overlap between the clinical and
molecular characteristics of TN and BL tumours (two thirds of TN
tumours have BL features on microarray33,35), these two categories
are not equivalent.Within BL tumours there is heterogeneity:
a proportion expresses Her2 and ER receptors, and hence is not
triple negative by IHC/FISH criteria.35

Moreover, triple negativity is essentially a pragmatic concept.
Defining it requires only three assays, all routinely used to deter-
mine eligibility for treatments proven to benefit women whose
tumours express the relevant drug target. In contrast, the BL
concept was initially based on expression profiling involving almost
500 genes.10 It has been suggested that TN tumours should be
subclassified according to additional IHC markers relating to basal
cytokeratins 5 and 6 and EGFR. Triple negativity alongwith absence
of cytokeratin and EGFR expression would constitute a new “five
negative” tumour category.36,37 However, hormone receptor and
Her2 status apart, the characteristics supposed to define basal-like
(although arguably related to poor prognosis) are not clinically
proven drug targets. Therefore, identification of these basal-like
features within TN tumours does not at present have implications
for management.

Given current limitations in our understanding of their signifi-
cance and in the availability of validated assays, the routine
subclassification of TN patients according to expression of EGFR
and basal cytokeratins cannot be endorsed. If the target population
for a trial is TN cancers, subclassification of tumours into basal-like
and non basal-like should not form part of the entry criteria.

However, there is a need within the TN category to identify
specific and molecularly distinct subgroups with different respon-
siveness to standard cytotoxics aswell aspotential sensitivity tonew
biological agents so that they can avoid highly aggressive adjuvant
chemotherapy. It would also be helpful to have ways of assessing
biological differences that distinguish subgroups likely to respondor
be resistant to standard chemotherapy in the neoadjuvant setting.

Claudin low tumours

There is considerable interest in the subtype (found within both
TN and BL tumours) characterised by low expression of claudin 3
and e-cadherin proteins and proliferation genes.38 The claudin low
subtype is said to account for 7e10% of breast cancers and around
30% of those that are TN. Around 60% are invasive ductal carci-
nomas; some are medullary or metaplastic.

The data derive from only one research group and need inde-
pendent confirmation by others (and using different platforms) but
may have clinical implications. Claudin low status may indicate
tumours with a high content of stem cell-like or tumour-initiating
cells perhaps responding less well to chemotherapy than BL
tumours but better than luminal subtypes. Perou’s group has re-
ported that the response rate to neoadjuvant chemotherapy in BL
tumours excluding those that are claudin low is 70% but in the
claudin low subtype less than 40%, and in luminal tumours
7e10%.38 However, ultimate outcome may be better.

Implications of the TN definition for trial design

The definition outlined above brings together a large and
heterogeneous group of tumours which have triple negativity in
common but which differ from each other in a range of histo-
pathological and clinical features. Among the most relevant
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differences are tumour type and grade, proliferation rate, associa-
tionwith BRCAmutation and the presence of markers suggestive of
basal cell origin.

The largest single group is made up of invasive ductal carci-
nomas not otherwise specified (NOS). The remainder are a hetero-
geneous mixture of tumour types. The triple negative concept
defines tumours which are unlikely to respond to endocrine or
anti-Her2 therapy and which e overall e have a poor prognosis.
However, we cannot say that all TN tumours should be treated in
the same way in everyday practice since not all subtypes are high
risk. Nor are all TN tumours equally appropriate for accrual to trials
of investigational agents in this setting.

Non-ductal NOS subtypes

Among tumours which are frequently triple negative but which
have additional special characteristics are pleomorphic lobular,
medullary, myoepthelial, apocrine, adenoid-cystic, metaplastic and
neuroendocrine carcinomas.39 Although rare individually, when
taken together the above subtypes represent about 10% of all TN
tumours, and about 1% of the entire population of breast cancers.

We propose that high grade invasive lobular, myoepithelial,
apocrine, adenoid-cystic and metaplastic TN tumours should be
eligible for trials in TNBC. However, low-grade tumours and the
remaining subtypes should be excluded since they have a good
prognosis even if triple negative.6 TN cases included in studies
should be stratified according towhether they are invasive ductal in
nature or of other histological types. Attempts can then be made to
determine whether the response of high grade non-ductal tumours
differs from that of the majority group making up the TN
phenotype.

Our suggestion conforms broadly with the St Gallen consensus
that – in the absence of factors indicating increased metastatic
risk e patients with medullary, low-grade apocrine and adenoid-
cystic carcinomas may in most cases not require adjuvant
chemotherapy.15,40,41

Triple negativity emerging during or after systemic treatment

Residual tumour after neoadjuvant therapy
Among patients inwhom neoadjuvant therapy does not achieve

a pathological complete response, residual tumour is TN in up to
20% of cases which did not originally fall into this category.9 A
proportion of this discordance may be due to false positive findings
prior to therapy or false negative findings afterwards. However,
there may be triple negativity resulting from treatment, in which
case the number of such cases is likely to increase as we deploy
more effective anti-tumour agents which become the dominant
determinants of growth and clonal selection. We do not know
whether such tumours should be treated according to the original
phenotype or the one that has emerged. For the purposes of clinical
trials in TNBC, such emergent triple negativity should be consid-
ered different from that evident in the primary and hence should be
investigated in separate studies.

Relapsed disease
In patients who relapse with distant metastases there may also

be discordance in hormone receptor and Her2 expression between
the primary tumour and secondary disease.42e44 In a recent retro-
spectively analysed series, a third of patients whose primary
tumours were ER or PgR positive were found on relapse to have
receptor-negativemetastases.45 Thismaybe due to technical factors
but probably reflects heterogeneity within the original tumour and
the selection of negative clones during disease progression. Such
changeswill be increasingly observed as oncologists are encouraged
to biopsy recurrent tumour. The expectationwhen carryingout such
biopsies is that their results will influence management. This
consideration is reinforced by the fact that it is metastatic disease
rather than the primary which will become life threatening.

Although there is a risk that such tumours represent a some-
what different biology, patients whose metastatic disease is TN
should be eligible for trials in this setting even when their primary
tumour expressed hormone receptors and/or Her2.

TNBC in carriers of BRCA1 mutations

TN tumours in BRCA1 carriers may be different from TN tumours
in non-carriers and should perhaps be considered a distinct
subgroup. The specific alteration present in the genome is likely to
translate into different sensitivities to various forms of treatment.
One suggestion is that there may be greater sensitivity to platinum
salts.46 In one retrospective series of 102 women with BRCA1 muta-
tions (whichgenerated thehypothesis) thepCR ratewassubstantially
greater in those who were given neoadjuvant cisplatin than in those
treated with doxorubicin plus either cyclophosphamide or doce-
taxel.47 However, there are potentially confounding factors in this
study and the current recommendation is that BRCA-related tumours
should be treated in the same way as non-BRCA associated cancers.

Since BRCA mutation reflects a specific aetiology for triple
negativity and may have implications for response to treatment
(especially with investigational PARP inhibitors), patients included
in trials in TNBC should be stratified according to BRCA status.

However, this is not a simple step. Currently, we do not have an
antibody that enables BRCA1 to be reliably identified in tissue
sections by IHC. Hence mutational analysis is required, possibly
with the addition of assays for promoter methylation since this
gene silencing event seems also of importance.

Tissue collection

In all trials in TNBC e as in all breast cancer trials – collection of
tissue must be mandatory in all patients to help resolve issues such
as the relationship of basal-like phenotype, claudin low subtype
and BRCAmutation to outcome and to allow translational studies to
be undertaken to identify novel prognostic or predictive parame-
ters. It is also helpful to have central pathological confirmation of
TN phenotype.

Implications of triple negativity for patient management

Screening of TN patients for BRCA mutations

BRCA1 mutation (and also that of BRCA2, though less
commonly) is associated with the TN breast cancer phenotype.48 In
a recent series of 36 women with no relevant family history whose
TNBC was diagnosed before the age of forty years, 47% were found
to have a BRCA1 mutation.49Triple negativity defines a group of
patients in whom it is important to identify BRCA mutation since
this has profound implications for the management of the breast
cancer itself (relating to the extent of surgery in the affected breast
and the possibility of prophylactic mastectomy), for the prevention
of ovarian cancer, and for the counselling of family members.

However, the need for BRCA screening is determined not by
triple negativity per se but triple negativity in the context of the
patient’s family history of breast and ovarian cancer and her age at
diagnosis. The age at which screening would be undertaken in the
absence of a positive family history varies between countries and
institutions from 35 years to 50 years. BRCA screening is relatively
expensive and should be undertaken in accordancewith the agreed
practice in individual countries.50
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Radiosensitivity

The relative radiosensitivity of TNBC is an important question
with implications for the recommendation of mastectomy, espe-
cially in young patients who are over-represented among those
with TN tumours and who in themselves have a higher incidence of
local relapse. Retrospective data provide a hint that TN tumours are
more likely than non-TN tumours to recur locally.51e54 However,
there have been no prospective studies. Carriers of the BRCA
mutation will be more prone than others to the occurrence of
a second primary, and it may be that this plays a part in the higher
rates of local “recurrence” in studies which have not controlled for
this possibility.

On the basis of current data, it is not possible to say TN tumours
are relatively unresponsive to radiation and so recommend
mastectomy as a means of preventing locoregional recurrence. TN
pts should receive state of the art radiotherapy, shouldnot be treated
differently from women with other forms of breast cancer, and
remain appropriate candidates for breast conservation.55 The radi-
ation sensitivity of TN tumours is an important priority for research.
Is responsiveness to chemotherapy different in TN breast cancer?

The literature contains many assertions about cytotoxic agents
e relating both to those that are likely to be particularly effective
and those that are likely to be relatively ineffective e in TNBC.56

Thus one school of thought holds that cyclophosphamide is
a necessary component of any adjuvant regimen and advocates an
approach such as dose-dense CMF or six courses of FEC for highly
proliferative tumours.57 Another suggests that TN tumours should
not be treated with anthracyclines because they are topoisomer-
ase2 as well as Her2 negative.58 In the adjuvant setting, the ongoing
“TIC TAC” trial of TAC vs TC should provide an authoritative answer
to the question of whether doxorubicin can be avoided in certain TN
patients.

When given as neoadjuvant therapy, data from a German series
suggest that an anthracycline/taxane regimen, just as many other
chemotherapeutic approaches, can produce a high rate of pCR in TN
disease.59 It has been argued that TN tumours are less sensitive
than others to conventional chemotherapy. However, both the
Finnish data with capecitabine and the docetaxel overview show
benefit is similar in TN and non-TN tumours.60

Particular attention has been given to the idea that platinums
are likely to be more effective in TNBC, especially those associated
with BRCA mutations. Thus Chang et al have recently reported that
docetaxel and carboplatin are promising in the neoadjuvant
treatment of TNBC, albeit in a small series.61 However, the literature
is conflicting and encouraging results have also been reported with,
for example, dose-dense epirubicin plus cyclophosphamide fol-
lowed by docetaxel.62

The suggestions considered above are based almost invariably
on retrospective analyses, with all the potential for bias that such
analysis brings. They should be regarded as hypotheses for testing
in prospective controlled trials. In the absence of data from such
randomised studies, no conclusions can be drawn about the
responsiveness of TN tumours to specific chemotherapy agents,
classes of agent or regimens in the adjuvant, neoadjuvant or
metastatic settings. Indeed, currently, we have no prospectively
validated biomarkers that predict responsiveness to any form of
chemotherapy in any group of breast cancer patients. In these
circumstances, it is not surprising that studies of novel agents such
as PARP inhibitors have added them to a variety of chemotherapy
“backbones”. There is no consensus on what this backbone should
be in TNBC, nor on whether it should include anthracyclines.
Novel targets in TNBC

Among the targets under investigation in TNBC are the process
of angiogenesis, the EGFR, src kinase, IGFR-1, mTOR and PARP.63

Evidence to date suggests that TN tumours respond no better
than non-TN tumours to the anti-angiogenic approach.64 Conflict-
ing data on the EGFR strategy mean that this approach has not
come to the forefront.65e67 Studies with src kinase and mTOR
inhibitors are at a very early stage.

Compared with other breast cancers, those that are TN more
frequently have reduced BRCA 1 expression.68 PARP activity is
higher in cellswith defective homologous recombination (including
those that are BRCAdefective), whichmayconfer sensitivity to PARP
inhibitors.69e72

Following evidence of improved overall survival in a randomised
phase II trial of adding the PARP inhibitor BSI201 (iniparib) to the
combination of gemcitabine and carboplatin in metastatic TNBC,70

a pivotal phase III study was undertaken in 519 patients. This
study failed to show significant benefit on the co-primary endpoint
of OS and PFS.73 Analyses aimed at further elucidating these findings
are ongoing. It may prove the case that the most appropriate drug
target in triple negative breast tumours remains to be discovered.

Discussion

In prospectively screened populations, the prevalence of TN
tumours as we have defined them may be around 10%. Efforts to
identify and characterise tumours which are unlikely to respond to
endocrine or anti-Her2 agents e and then to find appropriate
treatments e are at the forefront of current attempts to improve
and individualise the management of breast cancer.

We regard the concept of triple negativity (which can be
established by well-validated and routine assays) as pragmatically
useful. Nevertheless, there is a challenging heterogeneity within
triple negative tumours. Even among those that are high grade and
associated with poor prognosis, our current state of knowledge
does not allow us to use triple negativity to make decisions about
the relative effectiveness of different classes of cytotoxic agent, the
role of radiotherapy, or the likely future impact of investigational
agents. Greater understanding of relevant targets is needed as
a prelude to the further development of improved treatments.

A high priority should be given to collecting and analysing tissue
from patients enrolled in randomised clinical trials so that we can
better understand the prognostic value and implications for treat-
ment of markers such as basal cytokeratins, proliferation index and
claudin low subtype. In doing so, we should bear in mind the
criteria for true prognostic factors that were established some years
ago by McGuire but continue to be highly relevant.74
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