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Background: In this observational study, we analyzed the treatment patterns and clinical outcomes of patients with human epidermal
growth factor receptor 2 (HER2)-positive metastatic breast cancer (mBC) who developed brain metastases during their disease in
a 2.7 million-member public health-provider in Israel.

Methods: Newly diagnosed patients with mBC who initiated first-line treatment between January 2013 and June 2021 were identified.
Time on treatment (ToT) and overall survival (OS) were assessed at a minimum of 6 months follow-up (cutoff: December 2021).
Results: We identified a total of 61 patients: 98.4% females, median age 50 years (IQR = 44-63), 85% invasive ductal tumors, 44% hormone
receptor positive, 51% performance status 0—1. The median duration of follow-up was 6.2 years. All patients initiated a combination treatment
of trastuzumab, pertuzumab, and chemotherapy (TPC), and 72% moved to second-line treatment during the study follow-up period (82% ado-
trastuzumab emtansine). The median ToT for first-line and second-line treatments were 16.9 months (95% CI = 13.9-27.7) and 7.9 months
(95% CI = 5.6-10.9), respectively. The median overall survival (OS) was 45.5 months (95% CI = 35.4-71.2) from the initiation of first-line
treatment. When considering the timing of brain metastases, the median OS was 36.3 months (95% CI = 10.0-NR) for those diagnosed upfront
(n= 15, 25%), 59.1 months (95% CI = 32.5-NR) for those diagnosed while on TPC (n = 25, 41%), and 40.8 months (95% CI = 35.4-NR) for
those diagnosed at a later stage (n = 21, 34%). The median OS from brain metastases diagnosis was 25.1 months (95% CI = 17.0-34.6).
Conclusion: Patients with upfront brain involvement at the time of mBC diagnosis had shorter survival compared to those who
started TPC without brain metastases. Nonetheless, the overall results from this study compare favorably with previous studies and
contribute to understanding the value of traditional treatment options, which will serve as a baseline for future treatment strategies in
the real-world setting.
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Background

Human epidermal growth factor receptor 2-positive breast cancer (HER2+) represents about 15-20% of all breast cancer cases."
Before the era of HER2-directed therapies, this type of breast cancer was associated with a higher risk of early recurrence and
mortality when compared to patients with other subtypes of breast cancer. With modern anti-HER?2 directed therapies, with the
inclusion of trastuzumab, pertuzumab, and taxane in the first-line setting, based on the Cleopatra study, overall survival in patients
with metastatic breast cancer (mBC) over-expressing HER2-proto-oncogen was reported to extend to a median of 57 months,
with 37% of patients surviving 8 years.* Subsequent treatments available in recent years, including the anti-body drug conjugate
(ADC) trastuzumab-emtansine (T-DM1), additional trastuzumab-chemotherapy combinations, and HER2-directed tyrosine-
kinase inhibitors (TKI’s) such as lapatinib and neratinib, further extended treatment options for those patients.>® Despite these
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advancements, a significant proportion of women diagnosed with HER2+ mBC have to face the devastating development of
brain metastases (25-50%).”'® This rate is higher when compared to other subtypes of metastatic breast cancer.'’ It has been
suggested that this could be associated with the inherent phenotype of HER2 amplified breast tumors and augmented with longer
survival associated with effective HER2+ directed treatments in the metastatic setting, and/or the lack of intra-brain effective
penetration of the large anti-HER2 directed antibodies.'*'> Brain metastases are associated with a decreased quality-of-life,
progressive neurological impairments, and a poor prognosis, and up until recently required brain irradiation to involved
lesions.>'*'® Historical median survival following brain metastases diagnosis was 11—18 months.”'*%' Recently, exciting
results have reported prolonged overall survival in all patients with HER2+ mBC, and additionally in a sub-group of patients with
brain metastases, which has been reported in several prospective clinical trials, including Destiny Breast —03 with the new ADC,
fam-trastuzumab-deruxtecan-nxki (T—DXd),22 and in the HER2Climb trial with the new generation TKI, tucatinib, in combina-
tion with trastuzumab and capecitabine.” These two regimens are currently recommended for second-line treatment for patients
with HER2+ mBC and brain metastases, and may result in intra-brain response with a sparing of radiotherapy of the brain
metastases. The current first-line regiment is still a trastuzumab, pertuzumab, and chemotherapy (TPC) combination based on the
Cleopatra trial, however, the original trial did not allow inclusion of patients with brain metastases.>*

This retrospective real-world observational study aims to shed light on the survival outcomes of patients who were
diagnosed with HER2+ mBC and treated for brain metastases during the years when trastuzumab, pertuzumab, and
chemotherapy were available in the first-line setting, and T-DM1 for second-line. We aim to offer insights into
contemporary treatment practices aligned with current guidelines, and provide a benchmark for evaluating the efficacy

of newer anti-HER2 directed therapies.

Materials and Methods

Data Source

In this retrospective cohort study, the computerized databases of Maccabi Healthcare Services (MHS), a healthcare
insurer-provider serving a quarter of Israel’s population, with 2.7 million members, were utilized.?* The MHS database
was established in 1993 and includes complete and automatic capture of diagnosis data (using the International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) coding system), pharmacy prescription
and purchase data, laboratory results, hospitalizations, procedures, imaging, and physician consultations. MHS has
developed several computerized registries of major chronic diseases that identify patients via automatic search formulas,
such as ischemic heart disease, oncologic diseases, diabetes, and osteoporosis.zs’27 Unstructured data, such as confirma-
tion of breast cancer histology, tumor characteristics like hormone sensitivity, Eastern Cooperative Oncology Group
(ECOG) performance status (PS), biomarkers, and disease stage, were manually extracted from individual patient data
stored in Portable Document Format (PDF) files by trained data extractors.

Study Population

In this retrospective cohort study, we identified MHS members with HER2+ mBC from the cancer registry, with central
nervous system (CNS) metastases over the course of their metastatic disease (identified from receiving brain radiotherapy and/
or undergoing brain surgery), that initiated first-line systemic treatment with TPC between January 1, 2013 to June 30, 2021.

The cancer registry is compiled from the national cancer registry (all pathology results from cancer patients are
submitted to the national register) and from cancer treatment drug approvals by the MHS Drug Approval Committee. All
patients included in this study were insured by MHS and treated in nationwide oncology units. Due to a regulatory
limitation that prohibits collection of HER2+ data, we used trastuzumab purchases as a proxy for HER2+ disease which
is reasonable due to the regulatory limitations and necessary approval from the MHS Drug Approval Committee.

To be eligible for inclusion in this study, patients had to be 18 years of age or older at the time of diagnosis and
maintain continuous healthcare enrollment with MHS for a minimum of 1 year before the index date. Data collection
continued until December 31, 2021 to allow for at least 6 months of follow-up. The index date was set as the date of first
purchase of first-line treatment (Figure 1).
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Figure | Study design.

Study Variables

At the index date, the socio-demographic and clinical information collected included age, sex, socioeconomic status
(SES), geographic district, the presence of comorbid conditions, body mass index (BMI), and smoking status. The
determination of socioeconomic status (categorized as low, medium, or high) was derived from the poverty index, which
took into account various factors, including income, education, housing conditions, and car ownership.”® Smoking data
were based on primary care physician reporting and classified into current/past, never, and unknown. The last BMI
measured prior to index date within the 5-year period was collected. Comorbidities such as diabetes mellitus, cardio-
vascular disease, and hypertension were identified through the MHS registries.

Trained data extractors manually extracted data not available in the main MHS database from patient medical summaries
including disease staging, histology (invasive ductal, invasive lobular, lobular and ductal, other/unknown), imaging results
(computed tomography [CT], Positron emission tomography—computed tomography [PET-CT], Magnetic resonance imaging
[MRI]), biopsy, metastases (visceral [lung/liver/abdomen/skin], lymph, bone), Eastern cooperative oncology group (ECOG)
performance status (PS) results, or hormone receptor response (Positive: estrogen receptor [ER+]/progesterone receptor [PR+],
ER+, PR+; negative or unknown).

Statistical Analysis

In this study, we report demographic, clinical, and treatment characteristics. Descriptive analyses included categorical
variables (expressed as frequency and percentage) and continuous variables (expressed as mean [standard deviation] or
median [interquartile range] according to the distribution of the data).

We defined treatment lines according to the sequence of dispensed medications from the MHS pharmacy database,
and in addition included information on medications provided by private insurance and clinical studies from data
extraction where available. Any drug purchased within 1 month of a new line was considered part of that line.
Cessation of a drug from a combination regimen was not considered a change of line as it was likely due to tolerance
issues or adverse effects. A new treatment line was characterized as either the initiation of a new treatment regimen or the
incorporation of a new medication into an existing regimen.

Time to event analysis for time on treatment and overall survival was assessed using Kaplan-Meier analysis and we
present median time with 95% confidence intervals (CI). Individuals were followed from the index date until the earliest
occurrence of one of the following events: the specified outcome, death, being lost to follow-up, or the conclusion of the
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study period (December 31, 2021). Time on treatment analysis was defined as the duration from the commencement of
the first-line treatment to the date of the last treatment + 1 day. The discontinuation of treatment was determined by any
of the following criteria: the commencement of the next line of therapy (second-line), death while still on treatment, or
a lapse of at least 120 days between the last drug administration and the follow-up date.”* ' Patients that did not
discontinue were censored at the last purchase date. Overall survival was evaluated by utilizing data on all-cause
mortality obtained monthly from the National Insurance Institute in Israel and was defined as the duration from the
initiation of the first-line treatment to the date of death from any cause. Patients that were still alive were censored at the
follow-up date. Overall survival was also determined starting from the date of brain metastases diagnosis.

The treatment cohort was stratified into patients that were diagnosed with brain metastases prior to initiation (or
within 1 month) of first-line treatment (“before first-line treatment initiation™), patients who were diagnosed with brain
metastases more than 6 months after initiation of first-line treatment to cessation of first-line treatment (“during first-line
treatment”), and patients who were diagnosed with brain metastases on second-line treatment or during subsequent
treatment (’during second-line or subsequent treatment”). No patients were diagnosed with brain metastases between 1-6
months of first-line treatment initiation.

IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp, Armonk, NY) and R version 3.5.1 were used for all
analyses, and a p value <0.05 was considered statistically significant.

This observational study was performed in accordance with the ethical principles consistent with the Declaration of
Helsinki. The local institutional review board of MHS in Israel approved this study and consent was waived due to the
retrospective nature of the study. Data was anonymized and maintained with confidentiality.

Results
A total of 61 patients with metastatic breast cancer and brain metastases that received first-line TPC were identified
between January 1, 2013 and June 30, 2021. Median follow-up time for this cohort was 6.2 years (95% CI = 4.4-7.9).
Median (IQR) age was 50 (44-63), 98.4% were female, 85.2% had invasive ductal disease, 44.3% had hormone receptor
positive tumors, 50.8% had ECOG PS 0-1, and 62.3% had visceral metastases (Table 1).

A total of 15 (25%) patients had brain metastases diagnosed before first-line treatment initiation (including one
patient who was diagnosed a week after treatment initiation), 25 (41%) were diagnosed with brain metastases during
first-line treatment (from at least 6 months from treatment initiation) and 21 (34%) during second-line or subsequent

treatment (data not shown).

Table | Baseline Characteristics of Patients Diagnosed with
HER?2 Positive Metastatic Breast Cancer from January 2013 to
June 2021 That Initiated Systemic IL Treatment (n = 61)

Characteristic Cohort, n =61
Age

Median (IQR) 50.0 (44.0-63.0)
Sex

Female 60 (98.4%)

Residential district

Center 34 (55.7%)
North 19 31.1%)
South 8 (13.1%)
(Continued)
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Table | (Continued).

Characteristic

Cohort, n = 61

Socio-economic status

Low 23 (37.7%)

Medium 14 (23.0%)

High 24 (39.3%)
Diabetes mellitus 7 (11.5%)
Cardiovascular disease 3 (4.9%)
Hypertension 16 (26.2%)

Smoking status

Ever (current/past)

20 (32.8%)

Never 41 (67.2%)

Unknown 0 (0.0%)
Body mass index, continuous

Mean (SD) 27.02 (5.94)
Histology

Invasive ductal

52 (85.2%)

Other 9 (14.8%)
ECOG performance status

0-1 31 (50.8%)

2 6 (9.8%)

34 5 (8.2%)

Missing 19 (31.1%)

Hormone sensitivity”

Positive

27 (44.3%)

Negative/ Unknown

34 (55.7%)

Lymph node metastases

43 (70.5%)

Bone metastases

45 (73.8%)

Visceral metastases*

38 (62.3%)

Notes: Data are n (%) unless otherwise indicated. *Hormone sensitivity positive
includes estrogen receptor positive and/or progesterone receptor positive.
*Visceral includes lung, liver; abdomen, or skin metastases.

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

Median time on first-line treatment was 16.9 months (13.9-27.7), and 26.1% and 19.2% of patients were still
receiving treatment at 3 and 4 years, respectively (Table 2, Figure 2). Time on treatment was longer from initiation of

first-line treatment for patients diagnosed with brain metastases during first-line treatment (30.3 months [21.8-57.8]) than

those diagnosed before first-line treatment initiation (9.5 months [8.7-NR]) or those diagnosed during second-line or
subsequent treatment (13.9 months [9.6-24.9], p = 0.005, data not shown).
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Table 2 Time on Treatment from First-Line and Second-
Line Treatment Initiation for Patients Diagnosed with
HER2 Positive Metastatic Breast Cancer with Brain
Metastases Diagnosed during Their Metastatic Disease,
from January 2013 to June 2021 (n = 61)

Outcome

Time on treatment from IL treatment initiation

N 6l
Discontinuation, N (%) 55 (90.2%)
Median ToT (95% Cl) 16.9 (13.9-27.7)
At 12 months, % 65.6%
At 24 months, % 41.0%
At 36 months, % 26.1%
At 48 months, % 19.2%

Time on treatment from 2L treatment initiation

N 44
Discontinuation, N (%) 41 (93.2%)
Median ToT (95% Cl) 7.9 (5.6-10.7)
At 12 months, % 27.0%
At 24 months, % 9.8%
At 36 months, % 4.9%
At 48 months, % 2.5%

Note: IL, first-line; 2L, second-line.
Abbreviation: ToT, time on treatment.

A total of 44 patients (72.1%) moved to second-line treatment, consisting of 81.8% T-DM1 treatment, and 18.2%
other treatment (different trastuzumab-based combinations with chemotherapy and hormonal therapy). Time on treatment
from initiation of second-line therapy was 7.9 months (5.6-10.9, Table 2).

Overall Survival from Initiation of First-Line Treatment

Overall survival from initiation of first-line treatment was 45.5 months (35.4-71.2) and 59.1% and 48.2% of patients
were still alive at 36 and 48 months, respectively (Table 3, Figure 2). Patients’ diagnosed with brain metastases before
initiation of first-line treatment had lower overall survival from first-line treatment initiation (36.3 months [10.0-NR])
than those diagnosed during first-line treatment (59.1 months [32.5-NR]) or during second-line or subsequent treatment
(40.8 months [35.4-NR], Table 4).

Overall Survival from Diagnosis of Brain Metastases

Median overall survival from brain metastases diagnosis was 25.1 months (17.0-34.6, Table 3), and was longer for those
diagnosed before first-line treatment initiation (36.9 months [15.8—NR]) than those diagnosed during first-line treatment
(27.2 months [16.7-NR]) or those diagnosed during second-line or subsequent treatment (18.0 months [12.4-NR],
p=0.007, Table 4). A total of 24.8% of patients were still alive at 4 years from brain metastases diagnosis (Table 3).
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Figure 2 Time on treatment and overall survival from first-line treatment initiation for patients diagnosed with HER2 positive metastatic breast cancer with brain
metastases diagnosed during their metastatic disease, from January 2013 to June 2021 (n = 61).

Discussion

Brain metastases are relatively common in patients with HER2+ mBC, diagnosed in approximately 25-55% of those
patients.” ' Our study of a cohort of patients with HER2+ mBC+ who developed brain metastases during the course of
their disease and received local measures (mostly with brain irradiation) describes treatment lines, time on first
and second-line treatment, and overall survival in a real-world setting with relatively up-to-date treatment protocols.
TPC combination was given in first-line, and T-DM1 in the majority of patients in second-line regimens, which was the
standard of care in the second-line setting until recently. This cohort had a long follow-up of over 6 years allowing us to

examine patients’ outcomes during first and second-line treatment.

Table 3 Overall Survival from First-Line Treatment Initiation, and Overall
Survival from Brain Metastases Diagnosis for Patients Diagnosed with HER2
Positive Metastatic Breast Cancer with Brain Metastases Diagnosed during
Their Metastatic Disease, from January 2013 to June 2021 (n = 61)

Outcome N =6l
Overall survival from IL treatment initiation
Died, N (%) 40 (65.6%)
Median OS (95% Cl) 45.5 (35.4-71.2)
At |2 months, % 88.5%
At 24 months, % 80.1%
At 36 months, % 59.1%
At 48 months, % 48.2%
(Continued)
Breast Cancer: Targets and Therapy 2024:16 https: 111

Dove:


https://www.dovepress.com
https://www.dovepress.com

Sharman Moser et al Dove

Table 3 (Continued).

Overall survival from brain metastases diagnosis

Died, N (%) 40 (65.6%)
Median OS (95% Cl) 25.1 (17.0-34.6)
At 12 months, % 76.3%
At 24 months, % 52.6%
At 36 months, % 32.6%
At 48 months, % 24.8%

Note: IL, first-line.
Abbreviation: OS, overall survival.

Table 4 Overall Survival from First-Line Treatment Initiation, and Overall Survival from Brain Metastases Diagnosis, Stratified by Time
of Brain Metastases Diagnosis, for Patients Diagnosed with HER2 Positive Metastatic Breast Cancer from January 2013 to June 2021
(n=6l)

Brain Metastases Diagnosed
Before IL or within é More Than 6 Months After On Second-Line
Months of Initiation of Initiating IL Treatment to Treatment or During
IL Treatment cessation of IL Treatment Subsequent Treatment
(n=15) (n =25) (n=21)
OS from |L treatment initiation 36.3 (10.0, NR) 59.1 (32.5, NR) 40.8 (35.4, NR)
OS from brain metastases diagnosis 36.9 (15.8, NR) 27.2 (16.7, NR) 18.0 (12.4, NR)

Note: IL, first-line.
Abbreviation: OS, overall survival.

We used time on treatment as a proxy for progression-free survival in the real-world setting, similar to previous
studies.>*** Our assumption is that patients continued on their assigned treatment as long as they had clinical benefit and
only switched to subsequent treatment on disease progression or significant toxicity, and therefore time on treatment is an
accurate substitute for progression-free survival.

The Cleopatra study which proved the efficacy of the addition of pertuzumab to first-line treatment of trastuzumab with
chemotherapy, reported progression free survival of 18.7 months and overall survival of 56.5 months (49.3—NR) for patients in
the pertuzumab arm.* These results led to the treatment guidelines of first-line treatment of TPC. Median age and the
percentage of patients with PS 0—1 were slightly lower in our study, as expected as our study included patients with brain
metastases at baseline (25%) and in addition we had unreported PS in about a third of the patients.>> While the Cleopatra study
excluded patients with upfront brain metastases, current guidelines recommend that if peripheral disease is controlled and the
brain is the only site of progression, patients should receive local brain treatment (surgery and/or radiation) and continue the
TPC treatment, as anti-HER?2 anti-bodies do not have optimal penetration to the CNS.'*'* In our study, 41% (n = 25) of
patients developed brain metastases during first-line TPC treatment, continued the same systemic therapy along with local
treatment, and achieved an overall survival of 59.1 months, which is comparable to the overall survival of patients in the
Cleopatra study.®® As expected, patients with upfront brain metastases had inferior survival of 36.3 months.

The most common second-line treatment in our patients was T-DM1 based on the Emilia trial.*’

The later reported
median PFS of 9.6 months, and the more recent “DESTINY-Breast03” study reported progression free survival of 6.8
months with T-DM1 and 28.8 months with the new ADC T-DXd (for second-line or above).?* In those trials, the majority
of patients were brain-metastases free. We found real-world time on treatment from second-line treatment initiation for

patients with brain metastases of 7.9 months, which is comparable with the above studies.
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Patients diagnosed with brain metastases at diagnosis had a worse prognosis and shorter survival from first-line
treatment initiation than those diagnosed later in the disease pathway, however systemic treatment and brain radiotherapy
showed quite a long response and survival for these patients. Patients that had brain metastases diagnosed during first-
line treatment had a better prognosis and longer overall survival from treatment initiation than those diagnosed with brain
metastases at diagnosis, but at some point ceased to respond to treatment.

Survival from brain metastases diagnosis with reference to the patient’s place in the disease pathway is an important
measure. When measured from brain metastases diagnosis, survival was lower for those with brain metastases diagnosis
during first- and second-line treatment (27.2 and 18.0 months, respectively) than those with a brain metastases diagnosis
before first-line treatment initiation (36.9 months). This may be explained by partial exhaustion of treatment options in patients
diagnosed in later stages of metastatic disease, hence, treatment naive patients had many treatment options available.

We found relatively longer survival from brain metastases diagnosis compared to previous reports. In one historical study of
patients with HER2+ mBC who were treated with trastuzumab with or without chemotherapy between 1998-2000, 34% of
patients with HER2+ mBC were identified with brain metastases, and survival from brain metastases was 13 months.” Another
study from Japan for the period of 2001-2012 of patients with mBC of various sub-types diagnosed with brain metastases, found
more favorable overall survival in patients with HER2+ tumors (16.5 and 11.5 months for HER2+/ER+ and HER2+/ER—,
respectively) compared with other sub-types (9.3 and 4.9 months for patients with luminal and triple negative tumors,
respectively),'® still lower than in our cohort. Another observational study reported outcomes for patients with HER2+ mBC
between 2003-2006, with similar characteristics to our cohort: young age, similar hormone receptor status and ECOG PS 0-1.
That study found that 7% of patients were diagnosed with brain metastases up front, and another 30% further along the disease
pathway, and local treatment to the central nervous system was not reported in all cases. Overall survival from brain metastases
was 17.5 months, however, patients had less treatment options compared with our cohort (as this previous study was carried out
in the pre-pertuzumab and lapatinib era).*® In addition, as our cohort is relatively recent, all patients received TPC in the first-line
setting, the majority received T-DM1 in the second-line setting, and all received brain irradiation with modern techniques.

Currently newer treatment options are emerging for patients with HER2+ mBC and may be beneficial also for patients
with brain metastases, includingT-DXd and tucatinib in combination with trastuzumab and capecitabine.”>***° T-DXd
was incorporated in the Israel National Drugs Formula in January 2022, and tucatinib in January 2023, and we look
forward to evaluating their future benefit in the real-world setting.

One of the most common sites for metastases in breast cancer is the brain, and recent studies have researched the use of
predictive diagnostics, targeted prevention, and patient stratification in order to tailor treatment to individual patient
needs.*"*** One study summarized risk factors associated with the development of brain metastases in patients with primary
breast cancer including age, menopausal status, molecular biological stratification, and protein biomarkers.*' In the past 5
years, predictive, preventative, and personalized medicine methods have evolved from identifying specific mutations to
targeting specific genes, including identifying N7-methylguanosine modification and cell-free nucleic acids with various
technologies, and their validation in the role of brain involvement prediction in breast cancer is required.***

Strengths of this study include up-to-date real-world data representative of the general population which is linked to
mortality data in this comprehensive database. Limitations include the retrospective nature of the study and the small
number of patients involved. All patients identified for the study period were included (ie, the entire population) and
hence this small population points to the rarity of the condition. In addition, due to a regulatory limitation that prohibits
collection of HER2+ data, we used trastuzumab purchases as a proxy for HER2+ disease, which is reasonable due to the
regulatory limitations and necessary approval from the MHS Drug Approval Committee in order to treat these patients.
We identified brain metastases from procedures to the central nervous system (radiation or surgery), and it is possible that
we missed patients that did not receive any therapy or included those that did not have brain metastases. Excluding
patients who did not receive any local therapy for brain metastases or who were too sick to receive local treatment would
exclude those with a poor prognosis and affect the survival outcomes reported in this study.

In addition, this study did not include patients with leptomeningeal disease, which occurs in about 10-25% of patients
with mBC and CNS metastases.*® These patients have a poor prognosis (with a life expectancy of 1.75-4.5 months) and
limited treatment options, though a recent report of seven patients included in the DEBBRAH study and treated with
T-DXd suggested a favorable outcome with this regimen.*’
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Conclusion

This cohort describes treatment benefit as assessed by time on treatment and overall survival of patients with HER2+ mBC+ and
brain metastases treated since 2013 with upfront TPC and mostly T-DM1 in the second-line setting. While patients with upfront
brain involvement at time of mBC diagnosis had shorter survival compared with those starting TPC with no brain metastases,
overall findings compare favorably with historical controls and demonstrate improvements in the management of these patients in
recent years. Our results provide excellent base-line/historical outcome data and could be used for future comparisons of patients
switched to second-line therapy with T-DXd or tucatinib, and for further addressing the added-value of the care of those patients.
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