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Abstract
Despite advances in HER2-targeted therapy, real-world patients with brain metastases secondary to HER2positive metastatic breast cancer had a signiﬁcantly shorter overall survival of 58.9 months versus 96.1 months
in those who never developed brain metastases. As newer HER2-targeted agents become available, it is important to pursue clinical trials that focus on patients with brain metastases.
Background: The development of brain metastases occurs commonly in HER2-positive metastatic breast cancer and is
associated with a poorer prognosis. The advent of HER2-targeted therapy has improved overall survival, but the beneﬁt
in patients with brain metastases is unclear, as these patients are often excluded from clinical trials. This study aimed
to explore real-world outcomes in patients with brain metastases in HER2-positive MBC. Materials & Methods: Data
was extracted from the TABITHA registry, which consists of patient data collected prospectively from 16 Australian sites
from 24th February 2015 to 31st October 2021. Data analysed included characteristics of brain metastases, treatment
received and survival outcomes. Results: A total of 135 (37%) of 361 patients with HER2-positive MBC were diagnosed
with brain metastases during their clinical course, including 45 (12%) with brain metastases at time of MBC diagnosis.
61 (45%) had ≥4 brain lesions. The most common local therapy given was whole brain radiation therapy (WBRT)
(36%) followed by multi-modality treatment with both surgery and radiation therapy (27%). The majority of patients
received ﬁrst-line HER2-targeted treatment with trastuzumab and pertuzumab followed by second-line trastuzumab
emtansine (T-DM1) but third-line therapy was heterogenous. The median overall survival in patients who developed
brain metastases was signiﬁcantly shorter than those who did not develop brain metastases (58.9 vs. 96.1 months,
P = .02). Conclusion: Real-world patients diagnosed with brain metastases in HER2-positive MBC have a relatively
poor prognosis, despite advances in HER2-targeted treatment. As the range of HER2-targeted treatment expands, it is
important to pursue clinical trials that focus on patients with brain metastases.
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Introduction
HER2-positive metastatic breast cancer (MBC) is associated with
an increased risk of developing brain metastases, with an incidence
of up to 50%.1 , 2 The incidence of brain metastases in HER2positive MBC is rising due to enhanced detection with improved
imaging technology and improved control of extracranial disease.3
Nevertheless, the true incidence of brain metastases is likely to be
underestimated as routine screening is currently not recommended
due to a lack of benefit in overall survival.4
A number of HER2-targeted agents have emerged over the
last decade and contributed to substantial improvement in
survival. The addition of the HER2-targeted agent pertuzumab
to trastuzumab and taxane-based chemotherapy has demonstrated
survival benefit and is now considered standard first-line treatment for HER2-positive MBC.5 Trastuzumab emtansine, a HER2targeted antibody-drug conjugate has also demonstrated survival
benefit when used in the second-line treatment setting.6 , 7 However,
the optimal treatment strategy for patients with brain metastases
remains unclear as most systemic therapy and some HER2-targeted
agents such as trastuzumab have limited penetrance and antitumour activity in the central nervous system.8 Treatment of brain
metastases include local therapy such as surgery or radiation therapy,
in combination with systemic therapy.
Patients with brain metastases continue to have poorer prognosis, with reduced survival and suboptimal quality of life. Moreover,
patients with brain metastases often have poor performance status
and as those with untreated brain metastases are traditionally
excluded from clinical trials, the outcomes for this cohort of patients
are largely unknown. The treatment landscape of HER2-positive
MBC continues to evolve, with the development of novel agents
such as trastuzumab deruxtecan and oral tyrosine kinase inhibitors
including tucatinib, which appear to have a higher rate of intracranial activity.9 , 10 However, it remains important to understand
current clinical practices and patient outcomes including treatment
efficacy and toxicity profile in routine care. The aim of this registrybased study is to evaluate the real-world outcomes of patients
with brain metastases secondary to HER2-positive MBC including
survival and treatment patterns across various sites in Australia.

Materials and Methods
Study Population
The Treatment of Advanced Breast Cancer in the HER2 Positive
Australian patient (TABITHA) registry is a prospective registry that
was established in 2015 and includes data from consecutive patients
with HER2-positive MBC across 16 sites in Australia, including
metropolitan, regional, private and public centres. Patients with
HER2-positive MBC were identified at each participating site and
data were extracted from local medical records. Eligible patients
had histological confirmation of HER2-positive MBC and were
commenced on first or second-line therapy on or after 24th February 2015. Patients were not excluded based on age or performance
status.

Data Collection
Data collected in the TABITHA registry include patient characteristics such as age, performance status, date of diagnosis of MBC,

tumour characteristics such as hormone receptor status, sites of
metastases, characteristics of brain metastases, treatment patterns
and date of death. In this study, data was extracted and analysed for
patients diagnosed with HER2-positive MBC from 24th February
2015 to 31st October 2021.

Ethics Approval
Ethics approval for data collection and use of de-identified patient
data was obtained from the Human Research Ethics Committee
(HREC) at each participating site and from Melbourne Health
HREC, which oversees the TABITHA registry.

Statistical Analysis
Data analysis was performed using the SAS software. The
comparisons of patient characteristics were performed using the Chi
square method. Statistical significance is defined with a P value ≤
.05. Overall survival analyses were performed using the KaplanMeier method. The stratified log rank test was used to compare
survival across different groups.

Results
Patient Characteristics
Between the 24th February 2015 and 31st October 2021,
361 patients with HER2-positive MBC were enrolled into the
TABITHA registry. The mean age of patients at the time of enrolment was 57.6 years. A total of 341 (95%) patients had an ECOG
performance status of 0 to 1 at time of enrolment. The median
follow-up period from diagnosis of HER2-positive MBC was 30.8
months.
As illustrated in Figure 1, 135 (37%) of patients were diagnosed
with brain metastases during their course of MBC, of which 45
(33%) were found to have brain metastases at time of initial MBC
diagnosis whereas 90 (67%) developed brain metastases after the
initial MBC diagnosis. A total of 78% of patients who did not
have brain metastases at MBC diagnosis were subsequently found
to have brain metastases at the time of first disease progression.
Within the subset of patients who had brain metastases at initial
MBC diagnosis, 5 (11%) had leptomeningeal disease. Notably, 16
(12%) patients had isolated intracranial metastases without extracranial disease at initial MBC diagnosis, of which 11 (69%) presented
with symptomatic brain metastases.
As summarised in Table 1, over 60% of patients who developed brain metastases after MBC diagnosis had concurrent visceral
disease and were significantly more likely to have liver and bone
metastases compared to patients who never developed brain metastases.

Characteristics of Brain Metastases
As described in Table 2, approximately half of all patients
diagnosed with brain metastases had multiple lesions with bilateral
involvement. Sixty-one (45%) patients had ≥4 brain lesions. Brain
metastases were most commonly located in the cerebral hemispheres
(67%) and cerebellum (53%). Twenty (15%) patients had extensive involvement with leptomeningeal disease. Sixty-eight (50%)
patients were diagnosed with asymptomatic brain metastases via
imaging such as CT and MRI whereas the remainder were diagnosed

Clinical Breast Cancer October 2022

e765

Real-World Outcomes in Patients With Brain
Figure 1

The development of brain metastases in patients with HER2-positive MBC in the TABITHA registry Abbreviation:
BM = brain metastases.

Table 1

Characteristics of Patients With HER2-Positive MBC (n = 361)

Characteristic

Mean age at
diagnosis

Patients Diagnosed With HER2-Positive MBC (n = 361)
All Patients
BM at MBC
BM After MBC
(n = 361)
Diagnosis (n = 45) Diagnosis (n = 90)

Never Developed
BM (n = 226)

P value
a) BM at MBC diagnosis
vs. Never developed BM
b) BM after MBC
diagnosis vs. Never
developed BM

57.6

59.1

a) P = .03, b) P = .04

54.3

55.6

a) P = .19, b) P = .07

ECOG status at
diagnosis
0-1

341 (95%)

45 (100%)

88 (98%)

207 (92%)

2-4

20 (5%)

0 (0%)

2 (2%)

17 (8%)
a) P = .98, b) P = .45

Oestrogen
receptor (ER)
status
Positive

209 (58%)

26 (58%)

55 (61%)

128 (57%)

Negative

137 (38%)

18 (40%)

31 (34%)

88 (39%)

Unknown

15 (4%)

1 (2%)

4 (4%)

10 (4%)

Bone

186 (52%)

22 (49%)

55 (61%)

109 (8%)

a) P = .94, b) P = .04

Liver

127 (35%)

13 (29%)

42 (47%)

72 (32%)

a) P = .70, b) P = .01

Lung

136 (38%)

11 (24%)

33 (37%)

92 (41%)

a) P = .04, b) P = .51

Site of extracranial
metastases

Abbreviation: MBC = metastatic breast cancer, BM = brain metastases
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Figure 2

Local treatment of brain metastases in HER2-positive MBC (n = 135) Abbreviations: WBRT = whole brain radiation
therapy; SRS = stereotactic radiosurgery.

Table 2

Characteristics of Brain Metastases (n = 135)

Characteristic of Brain Metastases

Total (%)

Number of lesions
1–3

74 (55%)

≥4

61 (45%)

Laterality
Unilateral

68 (50%)

Bilateral

67 (50%)

Detection method
Clinical

65 (48%)

Imaging – CT

38 (28%)

Imaging - MRI

30 (22%)

Other

2 (1%)

Structure involved
Cerebral hemisphere

91 (67%)

Cerebellum

72 (53%)

Brainstem

14 (10%)

Leptomeningeal disease
Yes

20 (15%)

No

115 (85%)

on clinical history. Of those with leptomeningeal disease, 16 (80%)
presented with symptomatic brain metastases.

Treatment Patterns
The common modalities of local treatment of brain metastases
are summarised in Figure 2. One hundred and thirteen (84%)
patients with brain metastases received local therapy. Forty-nine

(36%) of patients were treated with whole brain radiation therapy
(WBRT) alone. Twenty-two (16%) patients received stereotactic
radiosurgery (SRS) alone. Thirty-six (27%) patients received
multimodality treatment with a combination of surgical resection
and radiation therapy including WBRT or SRS. Six (4%) patients
underwent surgical resection only. Patients with intracranial disease
alone without extracranial disease were more likely to receive
multi-modal local therapy including surgical resection combined
with radiation therapy, only 4 (25%) patients received WBRT
alone. Seventeen (85%) patients with leptomeningeal disease
received WBRT alone. Despite local treatment of brain metastases,
72 (64%) patients developed intracranial progression, of which
8 (11%) received further surgery and 17 (24%) received further
radiotherapy.
As summarised in Table 3, the presence of brain metastases at MBC diagnosis did not impact on the type of firstline systemic therapy received. Overall, the majority of patients
(70%) received first-line HER2-targeted therapy with trastuzumab
and pertuzumab. Sixty-one (17%) patients received trastuzumab
alone. Ten (3%) patients received trastuzumab emtansine (T-DM1).
Thirty-four (9%) patients did not receive HER2-targeted therapy.
Overall, paclitaxel was the most common first-line chemotherapy
agent used. Thirteen (29%) patients with brain metastases at MBC
diagnosis did not receive first-line chemotherapy.
The duration of first-line chemotherapy given in conjunction
with HER2-targeted therapy was significantly shorter in the cohort
of patients with brain metastases at MBC diagnosis, compared to
those who did not have brain metastases at MBC diagnosis (3.1 vs.
5.1 months, P = .01). However, the duration of first-line HER2targeted therapy did not significantly differ between these 2 groups
(15.8 vs. 22 months, P = .23).
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Table 3

HER2-Targeted Agent and Chemotherapy Used in the First-line Treatment Setting
Patients diagnosed with HER2-positive MBC (n = 361)
All patients (n = 361)
Brain metastases at MBC
diagnosis (n = 45)

No brain metastases at MBC
diagnosis (n = 316)

P
value

Trastuzumab only

62 (17%)

7 (16%)

55 (17%)

.67

Trastuzumab & pertuzumab

253 (70%)

31 (69%)

222 (70%)

.61

T-DM1

10 (3%)

3 (7%)

7 (2%)

.12

None

34 (9%)

4 (9%)

30 (9%)

1.00

2 (1%)

0 (0%)

2

(1%)∗

1.00

Paclitaxel

156 (43%)

21 (47%)

135 (43%)

.53

Docetaxel

81 (22%)

9 (20%)

72 (23%)

.68

Nab-paclitaxel

23 (6%)

1 (2%)

22 (7%)

.22

Other^

36 (10%)

1 (2%)

35 (11%)

.06

None

65 (18%)

13 (29%)

52 (16%)

.04

Type of HER2 therapy

Other∗
Type of chemotherapy

∗
^

n = 1 lapatinib, n = 1 pertuzumab alone.
Include cyclophosphamide & doxorubicin, capecitabine, carboplatin, gemcitabine, nab-paclitaxel.

Within the cohort of patients with isolated intracranial metastases and no extracranial disease, 3 (19%) did not receive HER2targeted therapy or chemotherapy and 4 (25%) received HER2targeted therapy only, without chemotherapy.
The presence of leptomeningeal disease did not impact on the
type of first-line systemic therapy given and did not alter the
duration of first-line chemotherapy (3.4 vs. 4.9 months, P = 0.05)
or first-line HER2-targeted therapy (16.8 vs. 20.9 months, P = .81).
The Sankey diagram (Fig. 3) illustrates the pattern of change
in HER2-targeted therapy in subsequent lines of treatment upon
disease progression in patients with brain metastases at MBC
diagnosis. The most common first-line HER2 targeted therapy
used was trastuzumab with pertuzumab, with which 14 (35%) had
durable responses with stable disease at last follow up and remained
on first-line HER2-targeted therapy for a median duration of 26
months. The most common second-line HER2-targeted therapy
used was T-DM1 but the selection of HER2-targeted therapy in the
third-line treatment setting was heterogeneous, including 2 patients
who were enrolled on clinical trial (10%).

Survival Outcomes
As demonstrated in Figure 4, patients who developed brain
metastases any time during their clinical course had a significantly
shorter overall survival of 58.9 months versus 96.1 months for those
who were never diagnosed with brain metastases (HR 0.66; 95%
CI, 0.47-0.93; P = .02). Patients diagnosed with brain metastases
after MBC diagnosis also had a significantly reduced overall survival,
compared to those who were never diagnosed with brain metastases
(52.6 vs. 96.1 months; HR 0.79, 95% CI 0.65-0.95, P = .01).
The presence of brain metastases at MBC diagnosis did not significantly reduce overall survival, compared to those who never developed brain metastases (82.4 vs. 96.1 months; HR 0.81, 95% CI
0.46-1.45, P = .48). There was no significant difference in median
overall survival of patients with intracranial disease alone, compared
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to those with both intracranial and extracranial disease (HR 0.48;
95% CI, 0.15-1.51; P = 0.19). The presence of leptomeningeal
disease did not significantly reduce overall survival (58.9 vs. 62.8
months; HR 1.18, 95% CI 0.58-2.41; P = .64).

Discussion
To our knowledge, this is the first Australian study to explore
patient outcomes and treatment patterns in those with brain metastases secondary to HER2-positive MBC. The advent of HER2targeted therapy has transformed the treatment landscape of HER2positive MBC. The use of HER2-targeted therapy in the treatment of HER2-positive MBC became standard practice after a key
clinical trial demonstrated additional survival benefit offered by
trastuzumab when used in conjunction with chemotherapy.11 Over
the last decade, newer HER2-targeted agents including pertuzumab
and T-DM1 have become available, demonstrating survival benefit
in the clinical trial setting.5 , 7 However, many of these key clinical trials excluded patients with untreated brain metastases. Therefore, the degree of benefit offered by various HER2-targeted agents
in this group of patients is unclear and highlights the importance
of evaluating the outcomes of this patient subset in a real-world
setting.
There is no consensus with regard to the optimal local treatment
strategy for patients with brain metastases secondary to HER2positive MBC. In our study, one third of patients with brain metastases received surgical resection alone or in conjunction with radiation therapy. The uptake of SRS was approximately 30%, which
is higher than previously reported internationally, where WBRT
is favoured.12 , 13 The discrepancy in the pattern of radiation treatment may be explained by inconsistent access to and lack of expertise in SRS. This is supported by retrospective data from the
United Kingdom, which demonstrated an increasing use of SRS
as initial radiation therapy from 2018, compared to the decade
prior.14 In Australia, access to SRS is similar for patients residing in
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Figure 3

Treatment pattern of HER2-targeted therapy used in patients who had brain metastases at MBC diagnosis∗ ∗ Not
included: n = 5, no HER2-targeted therapy used Abbreviations: T-DM1 = trastuzumab emtansine; ICI = immune
checkpoint inhibitor; PD = disease progression; SD = stable disease; 1L= first line treatment; 2L= second line
treatment; 3L= third line treatment.

regional and metropolitan locations, which potentially explains the
higher uptake of SRS compared to international data.15 Currently,
the European Society of Medical Oncology (ESMO) favours the
use of SRS over WBRT in patients with up to 10 brain metastases.4 , 16 Although hippocampal-sparing WBRT may reduce cognitive dysfunction, there is no randomised data to recommend its use
over SRS.17 The use of SRS mitigates long-term cognitive impairment that is associated with WBRT, which may develop up to
6 months after radiotherapy and creates substantial morbidity in
MBC patients who in our study, had a median survival of 58
months.18 , 19
Treatment patterns in patients with brain metastases secondary to
HER2-positive MBC in the real-world setting are seldom explored.
Despite strong evidence to support the use of dual HER2 blockade,
trastuzumab alone is the most common first-line HER2-targeted
therapy used in patients with brain metastases across various international studies.12 , 13 In our study, the presence of brain metastases
at MBC diagnosis did not impact on the first-line HER2-targeted

therapy received, in contrast to the findings from a study in the
United States, in which first-line trastuzumab and pertuzumab was
more commonly used in patients who did not have brain metastases at MBC diagnosis while lapatinib was more commonly used
in those diagnosed with brain metastases.12 In our study, over
one third of patients with brain metastases at MBC diagnosis had
a durable response to first-line pertuzumab and trastuzumab and
remained on this treatment for many months. However, treatment
patterns are heavily influenced by access to HER2-targeted therapy.
Despite T-DM1 having greater intracranial activity and prolonging survival when given in a clinical trial setting, its funding is
restricted to the second-line setting.6 , 7 , 20 Similarly, lapatinib is infrequently used as first-line treatment in Australia despite its ability
to penetrate the BBB due to restricted access and poor tolerance
secondary to gastrointestinal toxicities.21 Compliance with funding
and prescription restrictions in Australia was variable in our study, as
some patients continued treatment with pertuzumab beyond disease
progression. Similar practices were identified in another Australian
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Figure 4

Median overall survival of patients who developed brain metastases any time during clinical course versus patients
who never developed brain metastases. Abbreviation: OS = overall survival.

study, in which 36% of patients received trastuzumab that was nonadherent to restrictions in the 2000s, before trastuzumab become
more widely available in 2015.22 , 23 This highlights the ongoing
challenge of accessing HER2-targeted therapy to improve patient
outcomes in a cost-effective manner.
In our study, treatment selection was heterogeneous in the thirdline setting and beyond, which reflects the lack of evidence to
guide treatment sequencing. Many patients continued with the
same HER2-targeted therapy despite disease progression, concurrently with local treatment options including radiation therapy
or change in the chemotherapy backbone. Approximately 20% of
patients with brain metastases did not receive further therapy upon
disease progression due to decline of functional status secondary
to progressive disease. This illustrates that early treatment intensification with both local and systemic therapy is important and
time-sensitive. More recently, the newer HER2-targeted agents
tucatinib and trastuzumab deruxtecan (T-DXd) have demonstrated
prolonged progression-free survival, with significant intracranial
activity in those with progressive HER2-positive MBC.9 , 10 , 24 The
current ESMO guidelines recommend the use of tucatinib or TDXd as preferred HER2-targeted therapy in the third-line treatment setting and may be considered in the second-line setting
if available.25 However, both agents are not currently funded in
Australia.
The development of brain metastases is historically associated
with poorer prognosis and is often associated with high disease
burden.2 , 26 Patients with brain metastases at MBC diagnosis
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received significantly shorter duration of first-line chemotherapy
in conjunction with HER2-targeted therapy, compared to those
who did not have brain metastases at MBC diagnosis. Consistent
with international data, patients in our study who developed brain
metastases any time during their clinical course had significantly
reduced overall survival compared to those who never developed
brain metastases in our study. However, there is marked heterogeneity in the brain metastases cohort. In our study, patients who developed brain metastases after first-line treatment had an inherently
poor prognosis as most had concurrent visceral metastases and had
significantly shorter overall survival compared to those who never
developed brain metastases. Moreover, many patients developed
intracranial progression despite local treatment and required further
surgery or radiotherapy. Contrastingly, the presence of brain metastases at MBC diagnosis did not significantly reduce overall survival,
when compared to those who never developed brain metastases.
This finding may be driven by the favourable prognosis in the few
patients with isolated intracranial disease at MBC diagnosis, who
received aggressive local therapy with durable treatment response.
Internationally, the reported median overall survival in patients who
develop brain metastases secondary to HER2-positive MBC ranges
from 12 to 48 months, which is much lower than reported in our
study.12 , 13 , 26 , 27 This discrepancy in overall survival internationally
may be secondary to inherent differences in the study populations
recruited. Moreover, access to HER2-targeted agents varies internationally and may be limited by financial affordability in underresourced countries. Nonetheless, outcomes in patients with brain
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metastases have substantially improved in past decades, as overall
survival was typically less than 6 months prior to the advent of the
HER2-targeted therapy.28
Isolated brain metastases in MBC were uncommon in our study
as only 16 patients had intracranial disease alone. This group of
patients received aggressive local therapy with both surgical resection and radiation therapy. Overall survival was similar in patients
with intracranial disease alone compared to those with both intracranial and extracranial disease but this analysis is limited by the small
number of patients in this cohort in our study. Few studies in
the current literature explore outcomes in patients with isolated
intracranial metastases secondary to MBC, as most are limited by
small sample sizes. Some studies suggest that this cohort of patients
have a favourable prognosis when early intensive local therapy is
delivered with curative intent.29 The role of systemic therapy in
this subgroup of patients is unclear but overall, systemic therapy is
favoured as intracranial disease is likely associated with microscopic
extracranial metastases not detected by conventional imaging.30
Leptomeningeal disease was uncommon and did not impact
upon survival in our study but this analysis was limited by the
small sample size of only 20 patients in this cohort. The reported
median overall survival for this subset of patients ranged from 3 to 7
months.31 , 32 The poor outcomes in this group may be attributed to
limited treatment options, as the mainstay of local therapy remains
to be WBRT and these patients are routinely excluded from clinical
trials.
The role of screening for brain metastases in HER2-positive
MBC remains controversial.3 , 33 Currently, screening is not recommended due to the lack of a proven survival benefit.25 In our
study, most patients developed brain metastases early at the time
of first disease progression, with most having asymptomatic lesions
diagnosed on imaging. Moreover, most clinical trials mandate
imaging to screen for brain metastases prior to enrolment. Brain
metastases may be amenable to intensive local therapy when
detected early, which may improve prognosis and reduce morbidity. Given the recent development of more potent HER2-targeted
agents, the role of screening should be re-visited.
The findings from our study are limited by incomplete data
as some patients from the TABITHA registry were lost to follow
up. Further, data regarding clinician rationale for specific treatment
selection was not collected. The small sample size of patients in
certain subgroups, such as those with brain metastases at MBC
diagnosis and isolated brain metastases, limits our ability to explore
outcomes in these subgroups.

Conclusion
The TABITHA registry has provided an opportunity to explore
real-world outcomes and treatment patterns in patients with brain
metastases secondary to HER2-positive MBC, a unique cohort that
is historically otherwise excluded from key clinical trials. The treatment landscape of HER2-positive MBC continues to evolve with
the development of new HER2-targeted agents, that may offer
greater intracranial activity. Nevertheless, many questions remain
unanswered regarding optimal treatment in patients with brain
metastases. There is a pressing need to improve prognosis in patients
with brain metastases in the era of new HER2-targeted agents and

this can only be achieved via clinical trials that focus on this cohort
of patients.

Clinical Practice Points
• Patients with untreated brain metastases secondary to HER2positive MBC are traditionally excluded from clinical trials
hence outcomes and treatment patterns in this group are largely
unknown.
• Real-world patients with brain metastases secondary to HER2positive MBC had significantly shorter prognosis compared to
those who did not develop brain metastases. However, overall
survival in this group of real-world patients with brain metastases
are higher than reported in other international studies.
• The presence of brain metastases at initial diagnosis of HER2positive MBC did not impact on the type of HER2-targeted
therapy received, despite agents such as T-DM1 offer greater
intracranial activity. Access to HER2-targeted therapy is limited
by funding restrictions.
• Although newer HER2-targeted agents such as T-DXd may offer
greater intracranial activity, optimal treatment in patients with
brain metastases remain unclear.
• There is a pressing need to improve prognosis in patients with
brain metastases, which can only be achieved via clinical trials that
focus on this cohort of patients.
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Niwińska A, Murawska M, Pogoda K. Breast cancer brain metastases: differences in survival depending on biological subtype, RPA RTOG prognostic class
and systemic treatment after whole-brain radiotherapy (WBRT). Ann Oncol. May
2010;21:942–948. doi:10.1093/annonc/mdp407.
Nussbaum ES, Djalilian HR, Cho KH, Hall WA. Brain metastases. Histology,
multiplicity, surgery, and survival. Cancer. Oct 15 1996;78:1781–1788.
Berghoff AS, Bago-Horvath Z, Ilhan-Mutlu A, et al. Brain-only metastatic breast
cancer is a distinct clinical entity characterised by favourable median overall survival
time and a high rate of long-term survivors. Br J Cancer. Oct 23 2012;107:1454–
1458. doi:10.1038/bjc.2012.440.
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