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Abstract

Improvements in the treatment of metastatic HER2-positive breast cancer constitute one of the great
advances in breast cancer medicine of the last generation. From being a highly aggressive fatal condition, the
use of anti-HER2-targeted therapies, in particular trastuzumab, has led to significant improvements in
disease outcomes. There are reports of increasing numbers of patients alive and well more than 5 years from
diagnosis of metastatic disease.

Nevertheless, there remain many complex and clinically difficult scenarios where there is little in the way of
randomized evidence or published guidelines to guide decision making.

As a companion piece to our review of HER2-targeted therapies in the metastatic setting, we decided
to focus on a series of clinical scenarios that fell outside of the standard trial-based settings and
where opinions and guidance from experienced clinicians and experts in the field would be considered
useful to help develop safe and effective treatment strategies. The following eight cases were put
forward by our panel of experts, voted on by their peers to select the most relevant and interesting
cases, and the discussions worked on by teams of two followed by review and commentary by another
team of two.
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INTRODUCTION

In the setting of metastatic HER2-positive breast
cancer, clinicians are often faced with clinical circum-

stances that do not have a well-defined body of evi-
dence from which to draw. In this paper, which
complements our sister paper (the systematic review),
we discuss a number of real clinical scenarios we have
faced as clinicians, and provide treatment recommen-
dations based on the data that do exist and our expert
opinion. Some of the potential treatment options are
not widely available for use (e.g. they are not reim-
bursed in all countries), but we nevertheless con-
sider them viable options in the clinical scenarios
discussed.
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1. Treatment after progression while

on trastuzumab

A 55-year-old woman was diagnosed with a 22-mm,
grade 3, node-positive, hormone receptor (HR)-
negative, HER2-positive breast cancer 5 years ago
(T2 N1 M0). She underwent a mastectomy, axillary
dissection and adjuvant treatment with four cycles
of doxorubicin and cyclophosphamide (AC) and 12
cycles of weekly paclitaxel and trastuzumab. She
then completed 12 months of adjuvant trastuzumab.

Three and a half years later, she developed HER2-
positive, HR-negative liver metastases. She was
treated with weekly paclitaxel in combination with
trastuzumab, and then continued on trastuzumab
alone.

After 11 months on single-agent trastuzumab, she
now has further disease progression in her liver. She
has had no evidence of cardiac dysfunction.

Q. How should she be treated?

Several randomized trials have assessed agents for
second-line treatment of women with HER2-positive
metastatic breast cancer (MBC) with progression on
trastuzumab. The EGF100151 trial included women
with progressive metastatic HER2+ breast cancer, who
had received trastuzumab, taxane and anthracycline.1

The combination of lapatinib with capecitabine im-
proved time to progression (TTP) from 4.4 months with
capecitabine monotherapy to 8.4 months (hazard ratio
[HR] 0.49; P < 0.001). In the GBG26/BIG03-05 trial,2

women who had progressed on trastuzumab for either
adjuvant or metastatic disease were randomized to
receive either capecitabine alone or to continue trastu-
zumab with capecitabine. Although this trial closed early
because of slow recruitment, it showed an improvement
in progression-free survival (PFS) from 5.6 to 8.5 months
(HR 0.69; P = 0.0338) for the arm with the continued
HER2 blockade. The EGF104900 trial3 randomized
women who had progressed on at least one line of tras-
tuzumab for MBC, to receive either lapatinib or lapatinib
plus trastuzumab. Overall survival (OS) improved from
9.5 to 14 months with the dual HER2 blockade.

The control arm in the EMILIA trial was derived
from the EGF100151 trial (above).1 The EMILIA trial4

included 991 women who progressed during or after
first-line trastuzumab for metastatic HER2-positive
breast cancer and were subsequently randomized to
receive either T-DM1 (trastuzumab emtansine) or lapa-
tinib plus capecitabine. PFS improved from 6.4 to 9.6
months (HR 0.65; P < 0.0001) with T-DM1 compared

with lapatinib plus capecitabine. The OS also increased
from 25.1 to 30.9 months (HR 0.68; P 0.0006) in the
group that received T-DM1. T-DM1 was associated with
less toxicity than lapatinib and capecitabine.

No clinical trial was available, and the patient com-
menced T-DM1.

The best treatment strategy for this patient will depend
upon local clinical guidelines and accessibility and avail-
ability of agents at that time. The US National Compre-
hensive Cancer Network guidelines5 recommend
T-DM1 for the treatment of women with HER2-positive
MBC who have progressed on trastuzumab. If T-DM1 is
not available or is contraindicated, then the guidelines
recommend continuing HER2 blockade with the use of
other regimens such as lapatinib and capecitabine,
trastuzumab and capecitabine, trastuzumab and lapa-
tinib, or trastuzumab and an alternative cytotoxic agent
such as vinorelbine.5 There are no trial data to indicate
in which order to use these agents, especially as patients
enter third and later lines of treatment. If earlier lines
have all used a trastuzumab-based regimen, then it may
be worth considering a lapatinib-based regimen in view
of evidence suggesting that lapatinib can overcome
mechanisms of trastuzumab resistance.

2. Treatment of an early relapse – a patient

developing metastases during or shortly

after receiving adjuvant trastuzumab

A 67-year-old woman underwent resection of a
21-mm grade 3 invasive duct cancer, which was sen-
tinel node negative, ER and PR positive, and HER2
amplified (T2 N0 M0). She had a history of hyperten-
sion and obesity. She was treated with adjuvant
chemotherapy with docetaxel, carboplatin plus
trastuzumab (TCH regimen). She then continued
with adjuvant trastuzumab with commencement
of adjuvant aromatase inhibitor (AI) hormonal
therapy. Eleven months from the start of adjuvant
trastuzumab therapy, and while receiving an AI, she
relapsed with biopsy-confirmed HR-positive HER2-
positive metastatic disease in the liver.

Q. How should she be treated?

There are relatively little data on the optimal strategy for
patients who relapse while receiving, or shortly after
completing, adjuvant trastuzumab. These patients are
often not eligible for clinical trials in the first-line meta-
static disease setting. Patients who relapsed on or within
12 months of adjuvant trastuzumab were excluded from
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the Cleopatra phase 3 trial,6 which tested the addition of
pertuzumab to trastuzumab plus docetaxel. They were
also excluded from the MA.31 phase 3 trial7 that com-
pared lapatinib plus paclitaxel versus trastuzumab plus
paclitaxel as first-line therapy for metastatic disease.
The EMILIA phase 3 trial,4 discussed above, reported
improvements in OS for those randomized to T-DM1
compared with the lapatinib plus capecitabine arm (HR
0.68; 95% CI 0.55–0.85). The improvement in OS for the
subset of patients who were randomized to T-DM1 as
their first systemic therapy for advanced disease (n =
118), having relapsed on or within 6 months of adjuvant
trastuzumab, appeared to be of a similar magnitude (HR
0.61; 95% CI 0.32–1.16) to the overall trial population.8

The patient was offered participation in the Marianne
phase 3 clinical trial.9

This trial randomized patients with HER2-positive MBC
in the first-line setting to T-DM1 plus pertuzumab versus
T-DM1 plus pertuzumab-placebo versus taxane plus
trastuzumab. Patients who relapsed more than 6 months
after their final dose of adjuvant taxane were eligible.
Results of the Marianne trial are not yet available.

If a clinical trial had not been available, we suggest
using T-DM1 for patients who relapse on or shortly after
receiving adjuvant trastuzumab. An alternative option
would be the addition of pertuzumab to trastuzumab/
taxane combination, which has shown activity in a small
series of patients with HER2-positive breast cancer who
progressed during trastuzumab therapy.10

3. The treatment of patients with

HER2-positive disease and brain

metastases (BM)

A 48-year-old woman presented with HR-negative,
HER2 silver in situ hybridization (SISH) amplified,
28-mm grade 3 invasive ductal carcinoma of the
breast with 3 of 14 lymph nodes involved (T2 N1 M0).
She received three cycles of FEC100 (5-fluorouracil,
epirubicin and cyclophosphamide) and three cycles
of docetaxel with concurrent trastuzumab for 12
months. Two years later, she developed biopsy-
confirmed HR-negative and HER2+ hepatic metas-
tases. She received six cycles of nab-paclitaxel with
ongoing trastuzumab.

Eight months later, she presents with multiple
unresectable BM. Her systemic disease is stable. The
trastuzumab is ongoing.

Q. How should she be treated?

Between 25 and 38% of patients with HER2-positive
MBC will develop BM. This relatively high incidence is
considered a result of improved systemic control fol-
lowing the introduction of HER2-targeted agents,11–14

and the postulated inability of adjuvant trastuzumab
to penetrate the intact blood–brain barrier. However,
despite earlier concerns, data from the HERA study
indicate that adjuvant trastuzumab does not increase
the risk of central nervous system (CNS) relapse.15 The
median time from early breast cancer diagnosis to BM
is significantly longer in patients with HR-positive,
HER2-negative disease (60.6 months) compared with
triple-negative (21.5 months) or HER2-positive disease
(36.1 months).16 The median OS following diagnosis
of BM in HER2-positive patients is longer (12–25
months) compared with triple-negative patients (2.8–5
months).17–21 A more recent report from a single insti-
tution showed even longer median survivals from
diagnosis of brain mets with 41 months for hormone-
negative patients and 63 months for hormone-positive
patients.22

We continued HER2 blockade as recommended by
international consensus guidelines.23

Trastuzumab and whole brain radiation can safely be
given concurrently.24 Retrospective studies suggest that
continuing trastuzumab may extend survival in patients
with BM,11,25–29 as trastuzumab may cross the blood–
brain barrier where it has been interrupted by radiation,
BM or leptomeningeal disease.30 Intrathecal delivery of
trastuzumab is currently being investigated in a phase
1/2 clinical trial (NCT01325207).31

Lapatinib is thought to be able to cross the blood–
brain barrier due to its low molecular weight.32 Lapa-
tinib alone has a limited role,33 but in combination
with capecitabine has been shown to have activity
against CNS disease: the phase 2 landscape study
found similar efficacy for the combination compared
with historical controls treated with upfront whole
brain radiation (RR 65.9%; 95% CI 50.1–79.5),34

allowing radiation to be delayed by approximately
8 months.

Treatment options for widespread BM include
whole brain radiation with continued trastuzumab
with or without lapatinib; whole brain radiation
followed by lapatinib and capecitabine, or lapatinib
and capecitabine alone, reserving radiation for later
progression. The second approach leaves fewer
therapeutic options for CNS progression. Unfortu-
nately, there are no randomized trials comparing these
options.
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Eight months after completing whole brain radiation
and continued trastuzumab, the patient developed
marked progression of her hepatic and BM.

Currently available treatment options when there is pro-
gression in both brain and visceral disease include the
commencement of lapatinib and capecitabine in combi-
nation or to continue trastuzumab combined with a
different chemotherapy agent such as vinorelbine.35

Pegylated liposomal doxorubicin36 and platinums29 are
agents with CNS penetration that have previously been
combined with trastuzumab. The CNS penetration
of newer anti-HER2 agents such as T-DM1 and per-
tuzumab is likely to be limited,37 although there are
case reports of response in the CNS. The lapatinib-
capecitabine combination is the only option that has
been studied in HER2-positive BM.

Whole brain re-irradiation, although toxic, could be
considered, but not given concurrently with lapatinib
at full monotherapy dose.38 Stereotactic radiotherapy
could be considered if progression involved only a
number of smaller lesions. Monitoring CNS disease may
be preferable, in the first instance, while waiting to see
the response to systemic therapy.

4. Continuing trastuzumab in a patient

with a durable complete remission (DCR)

of MBC

A 51-year-old woman originally presented with a
grade 2, 20-mm weakly estrogen receptor positive,
HER2+ by immunohistochemistry (IHC 3+) infil-
trating duct carcinoma with two involved axillary
nodes (T1 N1 M0). She underwent mastectomy,
axillary dissection, adjuvant chemotherapy (four
cycles of EC [epirubicin plus cyclophosphamide])
followed by three cycles of CMF (cyclophosph-
amide, methotrexate and fluorouracil), and then
tamoxifen (treated prior to adjuvant trastuzumab
PBS reimbursement).

Six and a half years later, she presented with symp-
tomatic pulmonary metastases (biopsy-confirmed
HER2 positivity by IHC 3+) and hilar lymphade-
nopathy. She received paclitaxel, carboplatin, and
trastuzumab, and achieved complete radiological
remission after four cycles. She completed six cycles
of chemotherapy and has continued trastuzumab for
7 years without relapse.

Q. Should she continue trastuzumab?

Although the majority of patients with HER2-positive
MBC experience disease progression after initial treat-

ment with trastuzumab and chemotherapy, up to 10%
of patients experience a DCR (defined as a complete
remission of 3 years or more).39 Currently, there are no
guidelines or data regarding how long trastuzumab
should continue in this setting.40 Expert opinion suggests
that in the absence of contradictory data, continuation
of trastuzumab while the patient remains in DCR is
reasonable if there are no cardiac functions or toxicity
concerns.41 It has even been postulated that a subgroup
of patients with metastatic HER2-positive breast cancer
may be curable,39 although which patients might be
curable, and how much treatment is enough, remains
uncertain.

There are no large series of patients in DCR.
However, with increasing time since the advent of
trastuzumab for advanced breast cancer, case reports42–44

and smaller series39,45,46 are now emerging. Eleven
patients with DCR were described in a single institution
(Dublin) series, none of whom had received adjuvant
trastuzumab. Five of these patients discontinued
trastuzumab, and only one had subsequently relapsed.39

A second series of 84 patients with HER2-positive MBC
diagnosed prior to 2007 from Dublin and Milan dem-
onstrated a 15% CR rate; however, the DCR rates dif-
fered numerically – 6% (2 patients) for Milan, where
trastuzumab was discontinued after 2 years of CR, and
11.5% (6 patients) for Dublin, where trastuzumab was
continued until progression or at least 5 years.46 Eight
of these patients remain in CR 7 or more years from
diagnosis of metastatic disease; the five patients who
relapsed all did so within the first 4 years, two of them
while still on trastuzumab.46 It is of note that none
of the patients in these series had received adjuvant
trastuzumab.

Factors associated with DCR are ER negativity,39

CR following first-line treatment,46 no adjuvant
trastuzumab45 and liver only disease.46 The long-HER
study is analyzing molecular factors associated with DCR
and ultimately may allow prediction of which patients
may achieve DCR and cease maintenance trastuzumab.46

Until then, based on the few cases reported and with
extrapolation of adjuvant trastuzumab studies,47,48 it
may be reasonable to consider patients who have been
in DCR for 4–5 years, for cessation of maintenance
trastuzumab. However, in the absence of definitive evi-
dence, patient preferences are likely to dictate whether or
not trastuzumab will be continued.

A randomized trial to answer this question is not
feasible. Systematic review of large DCR series together
with molecular studies appears the best mechanism to
gather more data on which to base recommendations.
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5a. How to treat a patient with a tumor

showing low HER2 amplification

A 65-year-old woman first presented 3 years ago
with a screen-detected 19-mm grade 2 invasive duct
carcinoma with one positive sentinel node (T1 N1

M0). There was no lymphovascular invasion. The
ER and PR were both strongly positive, and HER2
IHC was reported as 2+. A chest X-ray, liver ultra-
sound and bone scan were clear. ISH testing was not
performed.

After wide local excision (WLE), sentinel biopsy
and axillary dissection, her surgeon had recom-
mended breast irradiation and adjuvant AI therapy.
Chemotherapy was discussed but declined. Because
of arthralgia, AI therapy was stopped after 2 months
and tamoxifen was started.

The patient now presents with right hip discomfort.
Investigations show pelvic and lumbar spine metasta-
sis, and an asymptomatic 2.5-cm lung mass. Because
of her smoking history, the lung lesion was biopsied.
The findings are consistent with a metastasis from her
original breast tumor. ER and PR are strongly positive
and HER2 is 2+ by IHC and shows low amplification
on chromogenic in situ hybridization (CISH), with
a HER2 gene copy number between 6 and 10 per
nucleus. The original breast tumor also has low ampli-
fication on CISH.

Q. How should she be treated?

The original trastuzumab studies in MBC included
patients with centrally confirmed IHC 2+ or 3+.49,50

Later studies required IHC 3+ or IHC 2+ that was
subsequently confirmed by fluorescence in situ hybrid-
ization (FISH).51,52 It is important to note that the studies
all had a lower threshold for amplification than is pre-
sented in the 2007 ASCO CAP guidelines (2.0 vs 2.2),53

and application of this guideline excluded some patients
who would have met the trial entry criterion. This guide-
line has been recently updated and the threshold for
HER2/CEP17 ratio is now 2.0.54

The ASCO guidelines54 state that IHC 2+ should be
considered an equivocal result. IHC 3+ is a stronger
predictor of response to anti-HER2 therapy, and thus, in
a broad sense, the intensity of staining predicts response
in the metastatic setting.55 ISH amplification is also pre-
dictive of response,55 although there is no evidence in the
breast cancer setting that the degree of amplification
(high vs low) has any impact.56 Thus, provided patients
are deemed positive on ISH testing, they should be

offered anti-HER2-based therapy. There is emerging evi-
dence that the degree of amplification may be important
in HER2-positive gastric cancers.57

This patient should receive trastuzumab (and other
anti-HER2 agents – as and when appropriate) as part of
her metastatic regimen.

5b. Treating patients with HER2 polysomy

A 53-year-old woman presented 2 years ago with a
self-palpated right breast mass She had a WLE and
sentinel node biopsy, which found a 31-mm lymph
node-negative, grade 3 invasive ductal cancer (T2

N0 M0). ER and PR were negative. HER2 IHC was
reported as positive (3+) and SISH detected poly-
somy, HER2/CEP17 ratio of 1.9 but not HER2
amplification, confirmed with FISH. She was there-
fore ineligible for reimbursed adjuvant trastuzumab
(as per Australian guidelines). Then she received
four cycles of adjuvant AC followed by breast irra-
diation.

She now presents with weight loss, palpable liver
and right supraclavicular nodes. Staging shows
hepatic and nodal metastases in the right internal
mammary, thoracic inlet and right supraclavicular
areas. A node biopsy confirms MBC. HER2 is again
IHC 3+, and polysomic on SISH/FISH testing.

Her oncologist has referred the patient to you for
a second opinion. He has recommended chemo-
therapy with a taxane without any HER2-directed
therapy. In Australia, the patient is eligible for reim-
bursed trastuzumab in the metastatic setting as the
IHC was 3+.

Q. What recommendations should be given?

Trials in the metastatic setting have enrolled up to
10% of patients whose tumors were IHC 3+ but FISH
non-amplified.

Within the H0648g trial comparing trastuzumab
plus chemotherapy with chemotherapy alone in MBC,
the clinical trial assay approval study observed that 43
FISH-negative/IHC 3+ cases shared a similar relative
reduction in the risk of progression to the FISH-positive/
IHC 3+ subgroup.58 Vogel et al50 identified a response
rate in a trastuzumab monotherapy trial of 7% (n = 2/
29) for FISH-negative/IHC 3+ cases, while no response
was reported for patients with FISH-negative/IHC 2+
tumors. Hofmann reported responses in 54% (n = 14/
26) of IHC 3+ ISH non-amplified polysomic cases in a
trial of trastuzumab monotherapy.55
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A study by Tse et al59 looked at the classical method of
determining polysomy, and compared this with alterna-
tive measures and concluded that many patients deter-
mined to be polysomic using the HER2/CEP17 ratio
were in fact not polysomic but truly HER amplified, and
thus were missing out on potentially effective therapy.
Further work in defining and understanding polysomy is
needed.

This patient was not eligible for trastuzumab in the
adjuvant setting. However, there is a good case for her to
receive trastuzumab in combination in the metastatic
setting. Alternative options would be the combination of
trastuzumab, pertuzumab and a taxane.

6. Treating patients with HER2-positive

MBC and cardiac comorbidities

A 54-year-old postmenopausal woman with no per-
sonal or family history of breast cancer presents with
a self-palpated 5-cm right breast mass 8 months after
screening mammography was negative. She has pal-
pable ipsilateral axillary lymph nodes up to 30 mm in
size. Core biopsies from the breast and axillary nodes
show grade 3, HR-negative, HER2-positive (CISH)
invasive ductal breast cancer (T3 N2 M1). Staging
scans (CT and bone) reveal enlarged right internal
mammary nodes and liver metastases.

At the age of 33, she had received six cycles of
CHOP (cyclophosphamide, doxorubicin, vincristine
and prednisone) chemotherapy and radiation to
the mediastinum for a large B cell lymphoma. This
relapsed with widespread nodal disease. She received
salvage chemotherapy and an autologous stem cell
transplant 4 years later. Her cumulative dose of
doxorubicin is 300 mg/m2. There has been no further
lymphoma activity.

Echocardiography shows mild ventricular dys-
function with a left ventricular ejection fraction
(LVEF) of 47%. She has controlled hypertension
treated with an ACE inhibitor.

Q. How should she be treated?

This patient has de novo MBC, with a clinically and
cytologically potential fast growth trajectory. Without
aggressive systemic therapy, she has a very poor prog-
nosis. With chemotherapy and anti-HER2 therapy, she
has a good probability of response and prolongation
of life. Her cardiac dysfunction is likely to have been
caused by mediastinal radiation and prior anthracycline
chemotherapy.

No high-level evidence exists to guide treatment,
and guidelines suggest individual decisions based on
assessments of risk.60,61 She is unlikely to be eligible for
a clinical trial because of her past malignancy and her
low cardiac ejection fraction. Discussion of the case at a
multidisciplinary meeting is recommended. Treatment
should be in partnership with a cardiologist, with input
into optimal pharmacologic management of her heart
with ACE inhibitors, beta blockers and other agents.
Setting realistic expectations with the patient and her
family by acknowledging the complexity of her situation
and the competing risk of her breast cancer and cardiac
status is important.

T-DM1 or trastuzumab plus pertuzumab alone
would have merit in that chemotherapy could be with-
held. The EMILIA4 T-DM1 arm and the CLEOPA-
TRA62 trastuzumab/pertuzumab arm demonstrated
low rates of cardiotoxicity, and trastuzumab and
trastuzumab plus pertuzumab appear to have similar
cardiac toxicity.6 Trastuzumab should initially be dosed
and scheduled without modifications or reductions.
If these agents are not available, initial treatment with
a taxane (weekly paclitaxel or nab-paclitaxel with
moderate starting doses, dose reductions and, if
required, dose withholding) and trastuzumab, with the
option of discontinuation of the taxane followed
by continued trastuzumab, if or when a satisfactory
response is obtained, could be considered. Tras-
tuzumab and lapatinib without chemotherapy might
provide another option.63 As the patient has previously
had a significant dose of anthracycline, and has
residual cardiac dysfunction, cardiotoxic chemotherapy
should be avoided.

However, we recommend that HER2 therapy not be
initially omitted or dose reduced because of the mild
impairment of baseline cardiac function. The ejection
fraction is only mildly reduced, and there might turn
out to be no clinically significant cardiac issue. Her
current ACE inhibitor treatment is appropriate and may
mitigate the development of further LVEF decline and
symptomatic heart failure. Increased clinical surveil-
lance and LVEF monitoring (e.g. after every two to
three cycles of treatment for the first 6–9 months)
would be appropriate to detect any deleterious impact
early, with reversion to standard three monthly assess-
ments if clinical status and LVEF estimations remain
stable. It is important to manage the cardiac aspects
clinically, and avoid focusing excessively on ejection
fraction numbers. Ejection fraction values down
to 35–40% can be tolerated and adjustments to her
cardiac medications may be required.
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7. Treating patients whose primary cancer

was HER2 positive but on relapse has a

HER2-negative metastatic lesion

A 57-year-old woman was diagnosed 4 years ago with
a 22-mm HER2-positive (IHC 3+ ISH positive), HR-
negative early breast cancer. Two of 13 lymph nodes
contained tumor deposits (T2 N1 M0). She received
four cycles of AC, followed by weekly paclitaxel for
12 cycles combined with trastuzumab for 1 year.

Three years after completing trastuzumab, she re-
turns with a persistent cough and suspicious opacities
on chest X-ray. CT staging demonstrates bilateral
lung metastases and a liver metastasis. A core biopsy
of the liver metastasis is consistent with invasive
ductal carcinoma of breast origin, ER/PR negative,
HER2 IHC 1+ and HER2 ISH negative (triple
negative).

Q. How should she be treated?

In this patient, HER2 status is discordant between the
primary breast cancer and metastatic recurrence. Tradi-
tionally, treatment decisions have been based on the
phenotype of the primary tumor, but it is increasingly
acknowledged that discordance between the primary and
metastases is relevant to therapeutic decisions. Thus, if
safe and feasible, biopsy of a metastatic lesion is increas-
ingly seen as preferable. Firstly, it is important to rule out
other tumor types masquerading as MBC. Once breast
cancer is confirmed as the diagnosis, management deci-
sions can be made. With the increase in targeted agents, a
change in phenotype on biopsy of metastatic lesions can
alter management.64 Discordance in HER2 expression
between the primary tumor and distant metastases occurs
in 11.5% of patients.65,66 In one study of 382 patients
with paired samples, 10% gained HER2 expression, and
23% lost expression.67 However, a proportion of discor-
dance relates to pre-analytic and analytic laboratory
variability.65 There is no evidence that adjuvant HER2-
directed therapy influences HER2 discordance.68 Loss of
HER2 expression appears associated with a poorer PFS
and OS prognosis compared with patients who retain
HER2 expression, although it is not clear how subse-
quent treatment impacts outcomes.66,69 Loss of HER2
expression is less likely to lead to a change in therapy
compared with gain of expression.70 Limited data suggest
that within-patient HER2 expression at different meta-
static sites is typically concordant;71 however, heteroge-
neity of HER2 status between metastatic lesions is
possible and provides an argument for including HER2-

directed therapy in a patient such as this. In patients who
have lost HER2 expression, trastuzumab does not appear
to confer benefit, although numbers are insufficient to
support a clear recommendation.68

As discussed in this paper, trastuzumab is considered
beneficial in the metastatic setting for patients with IHC
3+ or ISH HER 2+ tumors. Lapatinib, however, has
demonstrated activity only in cases where ISH is posi-
tive. For this patient, although there is loss of HER2
positivity on analysis of this biopsy specimen, we would
still recommend treatment with HER2-targeted therapy
and chemotherapy.23 Currently, there are limited
outcome data supporting the omission of trastuzumab
treatment in this setting. If cytotoxic chemotherapy
is ceased, anti-HER2 therapy should be continued as
monotherapy. This patient should be closely observed
for progression, especially in view of uncertain efficacy
of trastuzumab monotherapy.

8. Managing patients with a new solitary

HER2-positive liver metastasis

A 63-year-old woman presents with a history of early
breast cancer diagnosed 10 years previously. She had
been treated with a WLE and sentinel node biopsy.
Histopathology revealed a 23-mm grade 3 invasive
ductal carcinoma with clear margins and one nega-
tive sentinel lymph node (T2 N0 M0). The cancer was
HR negative and HER2 staining was strongly IHC
positive (3+), and FISH amplified. The patient agreed
to participate in the HERA trial and was randomized
to receive 1 year of trastuzumab after adjuvant che-
motherapy. She received radiotherapy after complet-
ing chemotherapy.

She now presents with right upper abdominal pain
and mildly elevated liver function tests. A CT scan of
the abdomen and pelvis revealed a solitary 2.5-cm
metastasis in segment 5 of the right lobe of the liver
confirmed on an ultrasound examination. Further
staging including a PET scan did not reveal evidence
of other metastatic disease. Because the patient was
otherwise well, and without other comorbidities, she
was offered resection of the metastasis. Histopathol-
ogy of the metastasis was consistent with the initial
breast primary: HR negative and HER2 strongly IHC
positive (3+) confirmed with an amplified FISH test.
Following the resection of the liver metastasis, the
patient was deemed to be free of metastatic disease
and was started on three weekly trastuzumab.

Q. Is there evidence to support this management?
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This case demonstrates two clinical conundrums. The
first is the role of resection of an isolated liver metastasis
in a patient with a history of breast cancer and the
second is the role of “adjuvant” trastuzumab in the
context of no residual identifiable metastases. There is a
general consensus that it is important to perform a
biopsy of a liver metastasis (isolated or multiple) occur-
ring several years after initial breast cancer diagnosis to
confirm the diagnosis, determining discordance72,73 as
well as excluding either a primary hepatic lesion (espe-
cially if isolated) or a metastasis from another organ.
As mentioned earlier, not only this can change treat-
ment,64,74 but can be prognostic, in terms of survival
(possibly as a result of the treatment change).72,75

However, an isolated hepatic metastasis from breast
cancer is an uncommon finding, with about 5% of
patients having metastases confined to the liver76 as the
biology of the disease tends to multiple metastases.77,78

The most likely scenario is the identification of multiple
metastases, although this may not be evident for at least
several months following the resection of the initial
single liver metastasis. Median OS rates are less than 2%
at 20 years from diagnosis.79 Even in the context of a
single metastasis, there is no consensus about the role
of hepatic resection. Data tend to be anecdotal, either as
case reports or small uncontrolled series.77 The role of
cure in patients with MBC was addressed by Hortobagyi
in 2001, indicating that the hypothesis must be formally
tested in prospective controlled trials.80 We have come
no further since then.

The role of continuing trastuzumab in patients with
metastatic disease has already been addressed. There are
little data addressing the use of trastuzumab following
resection of an oligometastasis. However, if the patient
has a high chance of micrometastatic disease, then
there is a strong rationale for the commencement of
trastuzumab therapy with the addition of a few months
of concurrent taxane chemotherapy.

CONCLUSIONS

These vignettes represent a spectrum of scenarios that
relate to interpretation of diagnostic testing, the man-
agement of toxicity and treatment decisions based on
early and late, large- and small-volume metastatic
disease. HER2 expression is a good predictor of anti-
HER2 drug efficacy, but the individual patient situation
must be considered, as we have elaborated here. If MBC
can be cured, HER2-positive disease is considered
a most likely candidate. T-DM1 and the pertuzumab-
trastuzumab combination have demonstrated efficacy,

and lapatinib remains a worthwhile therapy, particularly
for patients with CNS disease. The potential for cardiac
toxicity with these agents can be carefully managed
without denying patients the opportunity to receive
highly effective therapies.

The treatment approaches suggested above are
based on our clinical experience and the sometimes
limited published clinical evidence available. Further
well-designed and powered clinical studies are urgently
required in these areas in order to try and address our
current knowledge gaps. However, in many situations it
may not be feasible to undertake a prospective clinical
trial. Outcome data may be gained in this situation
through registries and via collection of data from patients
treated outside of a clinical trial setting. Best practice can
be further limited in many countries by the regulatory
and reimbursement environment.
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