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Breast cancer is globally the most frequently
diagnosed cancer and the leading cause of
cancer death in women. There were 49,564

new cases and 11,556 deaths from breast cancer in
the UK in 2010. The management of breast cancer has
always been controversial, mainly because of wide
interest in its emotiveness, resulting in extensive
research and better knowledge of the condition.
Clinical presentation, stage of the disease and indi-
vidual preferences has always played an important
role in the choice of primary therapy, particularly the
selection of adjuvant treatments. With an increasing
understanding of tumour biology, the goal-posts have
moved. By the application of genomic analyses,
breast cancer can be seen as a heterogeneous, pheno-
typically diverse disease composed of many subtypes
(luminal-A, luminal-B, erbB-2 positive and basal, and
others) that can have their own distinctive behaviour.
This has resulted in careful selection of interventions,
with more limited toxicity and improved outcome –
one of the best examples of personalised medicine. 
Amplification and/or overexpression of the human

epidermal growth factor receptor-2 (HER2-) onco-
gene occur in ~20 percent of primary invasive breast
cancers. They have been associated with aggressive
behaviour, increased proliferation, motility, invasive-
ness, progressive regional and distant metastases,
accelerated angiogenesis and reduced apoptosis, all
of which give a poor prognosis. Anti-HER2-agents
(e.g. trastuzumab) have revolutionised the manage-
ment; its routine use is now standard of care in
combination with neoadjuvant chemotherapy for
patients with tumours >1cm (>T1c). However, after
a decade following landmark trials in ASCO 2005 that
established the efficacy of adjuvant trastuzumab, the
management of smaller (≤1cm), HER2-positive
tumours continues to be a major challenge. NICE
guidelines simply state that trastuzumab treatment
should be considered as an option for women with
early-stage HER2-positive breast cancer after surgery,
chemotherapy and occasionally radiotherapy [1].
Some uncertainties in these guidelines have resulted
in ongoing debates among clinicians, leading ulti-
mately to a wide variation in subjective judgement-
based management.
The traditional view has been that patients with

T1a/b (≤1cm) tumour have an excellent long-term
outcome and therefore do not benefit from further
adjuvant cytotoxic therapy.  This has certainly been
the accepted norm for hormone receptor-positive
tumours that are considered relatively chemotherapy
resistant [2,3]. However, a minority of this group of
patients relapse. With present day molecular
profiling, the concept of high- and low-risk categories
has emerged in patients with tumours of ≤1cm [4].
Evidence is lacking regarding the benefits from
systemic therapy for these patients, because either
the HER2-positive status is unknown in the historical
adjuvant chemotherapy trials or these lower risk

populations have not been included in the large
randomised trials of adjuvant trastuzumab.
Unfortunately, the  web-based decision-making tools
such as Adjuvant online, Predict, Oncotype DX® and
MammaPrint®, are little help.
Very little data is available from prospective trials

on the adjuvant treatment of small (≤1cm), node-
negative breast tumours. Whilst such patients gener-
ally have a favourable prognosis, clinicians continue
to explore strategies for excellence. The evidence in
support of the use of adjuvant chemotherapy and
trastuzumab in Ta/b HER2-positive tumours is based
largely on retrospective studies and subset analyses
from randomised trials. HER2-positive tumours seem
to be more sensitive to aromatase inhibitors than
tamoxifen in post-menopausal women [5,6].
Therefore, one may conclude that  adjuvant
trastuzumab therapy will give little advantage consid-
ering its acute and late side effects.
As early as 2009, Rodrigues et al. [7] presented

results from a small multicentre retrospective stud
suggestive of a high recurrence rate (7% at 25
months follow-up), including one death in the T1b
tumours without adjuvant chemotherapy and/or
trastuzumab. However, all the relapsed patients had
hormone receptor-negative tumours. Updated results
at 41 months (2011) showed that there was no inva-
sive recurrence in the trastuzumab treated group, but
8 of the 56 patients not receiving trastuzumab had
recurrent invasive disease (100% vs 89%; p=0.02)
including deaths [8]. 
Two retrospective studies have indicated that

patients with a T1a/bN0M0 HER2-positive tumour
are at a higher risk of recurrence (2-5 fold) and might
benefit from adjuvant trastuzumab [9,10]. The US
study [9] also identified an increased risk of metas-
tasis among women with small HER2-positive
tumour, compared to those with HER2-negative
tumours. Dr Gonzalez-Angulo et al. [9] reviewed
records from 965 women with T1a/bN0M0 diagnosed
between 1990 and 2002, with a median follow-up of
six years. They found that 77% of the HER2-positive
patients had no recurrence five years after diagnosis,
with 86% free of metastasis, compared with 94 and
97% of the HER2-negative patients, respectively.
Women with HER2-positive tumours were 2.7 folds
more likely to have a recurrence and 5.3 fold more
likely to develop metastasis than women with HER2-
negative tumours [9]. 
In the European study, Dr Curigliano et al. [10]

reviewed records from 2,130 women treated between
1999 and 2006 for tumours of 1cm or less in diameter
that had not spread to the lymph nodes. Of these
women, 150 (7%) had HER2-positive disease. After a
median follow-up of 4.6 years, HER2-positive disease
was associated with less favourable disease-free
survival, regardless of receptor status. Among
women who were hormone receptor-positive, five
year disease-free survival was 92% for patients with
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HER2-positive tumours and 99% with
HER2-negative tumours. In patients
with hormone receptor-negative
disease, disease-free survival was 91%
and 92%, respectively.
To address the potential role of

trastuzumab in low-risk patients
mostly excluded from key randomised,
adjuvant trials, a retrospective analysis
of those with ≤2cm node-negative but
HER2-positive breast cancer who did
or did not receive adjuvant
trastuzumab therapy has been
reported [11]. The decision to use
trastuzumab was time-dependent (pre-
vs post-reporting of the adjuvant
trials), possibly minimising uncon-
trolled confounding factors. A cohort
of 106 patients diagnosed before May
2004 which was not treated with
trastuzumab, and another cohort of
155 patients diagnosed after May 2005
which was treated with trastuzumab,
were included.
Table 1 summarises the recurrence-

free and overall survival data at three
years. The major limitation of the
study is that it does not provide infor-
mation as to how much of the benefit
can be ascribed specifically to
trastuzumab vs chemotherapy.
However, the trastuzumab treated
cohort may have been at a slightly
higher overall risk of recurrence
because of slightly larger tumour size
and a higher proportion of women
with lympho-vascular invasion.
These findings are consistent with

the ESMO guidelines which states, that
while randomised trials have excluded
patients with small primaries of
<1cm, overexpression of HER2 results
in a poorer prognosis even in the case
of small tumours, and the use of
trastuzumab should be discussed with
women with small, node-negative
breast cancers [12]. Similarly, the
recently updated National
Comprehensive Cancer Network
(NCCN) guidelines also recommended
considering adjuvant trastuzumab for
node-negative tumours measuring
0.5–1.0cm (T1bN0) given their poten-
tially aggressive biology and uncertain
relapse risk [13]. 
Thus most T1a/b breast cancers

have a good prognosis and adjuvant
chemotherapy is not routinely recom-
mended. However, retrospective data
suggests that some small HER2-posi-
tive cancers might have a worse clin-
ical outcome than others. This raises
the important question of whether
patients with small HER2-positive
cancers should be offered adjuvant
trastuzumab and chemotherapy.
Pivotal adjuvant trastuzumab trials did
not include patients with tumours
≤1cm, but subset analysis of adjuvant
HERA trial shows that patients with 1-
2cm cancers derived at least as much
clinical benefit from 1 year of adjuvant
trastuzumab with chemotherapy as the
overall cohort.
Another question debated is the role

of adjuvant anti-HER-2 treatment
without administration of adjuvant
chemotherapy for small tumours,
which may be acceptable to patients as
well as clinicians. There is ample clin-
ical data, in both metastatic as well as
neo-adjuvant settings, suggesting that
there is a subgroup of patients in
which anti-HER-2 therapy alone is
sufficient to achieve good response
rates and be as effective as with addi-
tional chemotherapy. The current adju-
vant subcutaneous trastuzumab
SafeHer trial may soon shed some light
on this because 10% of the patients
with ≤1cm tumour will be randomised
without chemotherapy. Shorter dura-
tion of adjuvant trastuzumab is seen as
an alternative, following the publica-
tions of FinHer [14] and PHARE trial
[15], with the results from the
Persephone trial on the duration issue
being eagerly awaited.
Ongoing research should help to

resolve some of these questions, but
may raise a few more. While there is no
prospective trial data for smaller HER2-
positive tumours, currently available
evidence suggests that those with small
tumours will merit individual consider-
ation; discussions of the risk benefit
ratio with the patients would be appro-
priate. There is an urgent need to
develop methods to identify factors
that might provide more information to
help patients and clinicians address
these difficult issues.  ■

Table 1: Follow-up and outcomes

All patients Subset of patients with tumour ≤ 10mm

3-year No Trastuzumab Trastuzumab p-value No Trastuzumab Trastuzumab p-value
(n=106) (n=155) (n=45) (n=54)

Loco-regional RFS 92% 98% 0.014 92% 96% 0.30

Contra-lateral RFS 98% 100% 0.082 97% 100% 0.26

Distant RFS 95% 100% 0.008 97% 100% 0.30

DFS 82% 97% 0.0001 78% 95% 0.02

Overall Survival 97% 99% 0.18 98% 98% 0.75
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