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•	 With the introduction of anti-HER2 targeted therapies, the outcomes among patients 
with HER2 positive (HER2+) breast cancer (about 15 to 22% of all breast cancer 
patients), have significantly improved.1-3

• 	 Currently, pertuzumab plus trastuzumab and a taxane combination is considered 
standard of care first-line treatment for patients with HER2+ metastatic breast cancer 
(MBC) followed by T-DM1 as second-line therapy. However, there is no consensus 
about standard of care for patients who progress after second-line therapy.4,5

• 	 Patients with HER2+ MBC are at higher risk of brain metastasis (BM), with up to 
50% developing them, which adds complexity to treatment.6,7

• 	 There is limited real-world data on development of BM in patients that are being 
treated with currently available systemic therapies, and the therapies used to treat 
patients with both systemic disease and BM.

•	 The objective of this observational study was to assess BM occurrence and 
subsequent treatment among women with HER2+ MBC. 

Demographic and clinical characteristics (Table 1)
•	 Of 372 study eligible patients, 165 (44.4%) had a record of BM.

•	 Demographic characteristics of BM patients were consistent with the  
overall sample.

•	 There were 89 patients (53.9%) who had hormone-receptor positive tumors 
among those who had BM.

•	 There were 82 patients (49.7%) with de novo MBC, and 89 (53.9%) had 
hormone-receptor positive tumors among those who had BM.

• 	 BM were common among patients with HER2+ MBC, and occurred at 
various points during the course of treatment. 

• 	 Post-BM systemic therapy varied widely, which may indicate a lack of 
standard of care for patients with HER2+ MBC after BM diagnosis and 
an unmet need in this patient population. 

• 	 Having BM does not seem to impact physicians’ choice of potential 
central nervous system penetrating agents, as prescribers tended to 
follow current guideline indications for use of capecitabine and lapatinib.

• 	 The variation in treatment, especially in the later lines, highlights the 
limitations of current standard of care and the need for further analysis  
on treatment efficacy.

• 	 The results have to be interpreted with caution because with the advent 
of newer therapies in treating HER2+ MBC, it is expected that treatment 
patterns will change during the next few years. 
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Post-BM systemic treatment (Figure 1)
•	 Figure 1 shows the various treatment patients received in the line immediately after BM diagnosis. 

•	 Among those with baseline BM (n=37), the most common regimen post-BM diagnosis was HER2-directed 
therapy combined with chemotherapy (n=15; 40.5%).

•	 In patients who developed BM during first- and second-line treatment, the most common regimen after  
BM diagnosis was HER2-directed therapy alone (47.6% and 43.5%, respectively). 

•	 Among patients who developed BM during third- and fourth-line treatment, there was some variation in 
treatment they received after BM diagnosis. More importantly, 21.1% of patients who developed BM during 
third-line treatment and 17.6% of patients who developed BM during fourth-line treatment did not receive 
any systemic therapy after BM diagnosis. 

•	 Capecitabine-based regimens were used by 2.7%, 15.9%, 17.4%, 31.6%, and 17.7% of patients who 
developed BM at baseline, during first-line, second-line, third-line, and fourth-line treatment, respectively.

HER2-therapy type (Figure 2)
•	 Trastuzumab and pertuzumab combination based regimens were the most common post-BM HER2-directed 

therapy among patients who developed BM at baseline (54.1%) and during first-line treatment (57.1%) or 
second-line treatment (39.1%).

•	 Post-BM T-DM1-based regimens use was lowest among patients who had baseline BM (8.1%) and highest 
among patients who developed BM during third-line treatment (21.1%).

•	 Lapatinib-based regimens were used by 14.3%, 17.4%, 21.1%, and 11.8% of patients who developed BM 
during first-, second-, third- , and fourth-line treatment, respectively.

Timing of brain metastasis (Table 2)
•	 There were 37 patients (22.4%) with a record of BM at the time of initial MBC 

diagnosis (baseline), 63 (38.2%) developed BM during the first-line treatment,  
23 (13.9%) during the second-line, and 42 (25.5%) during the third-line or beyond. 

•	 The median time to develop BM from initial MBC diagnosis was 12.5, 18.3,  
and 22.8 months for patients who developed BM during first-, second-, and  
third-line treatment or later, respectively. 

•	 To describe the demographic and clinical characteristics of patients diagnosed with 
HER2+ MBC.

•	 To assess incidence of BM and subsequent treatment among women diagnosed 
with HER2+ MBC.

Study Design
•	 Retrospective, observational study using electronic medical record (EMR) data

Data Source
•	 Data were abstracted from EMRs from a network of community oncology practices 

maintained in the Vector Oncology Data Warehouse

Eligibility
•	 Women ≥18 years old and diagnosed with HER2+ MBC between 6/1/2012 and 

5/31/2018

Study Variables
•	 Age, race, stage at initial diagnosis, tumor grade at initial diagnosis, hormone receptor 

status at initial diagnosis, performance status (non-impaired: ECOG ≤1, impaired: 
ECOG >1), comorbidity

Outcomes
•	 Timing of brain metastasis

•	 Treatment patterns

Statistical Methods
•	 Descriptive analysis including means, standard deviations, medians, and minimum  

and maximum values for continuous variables (e.g., age at diagnosis) and frequencies 
and percentages for categorical variables (e.g., race, performance status)
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Table 1. Demographic and Clinical Characteristics
		  Patients  
	 Overall	 with BM 
Variables	 (N=372) 	 (N=165)
Age (years) at Diagnosis of MBC 
	 Median	 56	 54
	 Min, Max	 28, 88	 29, 83

White Patients, n (%)	 244 (65.6%)	 99 (60.0%)

De novo MBC, n (%)	 177 (47.6%)	 82 (49.7%)

Hormone Receptor Positive, n (%)	 218 (58.6%)	 89 (53.9%)

Impaired Performance Status (ECOG≥2), n (%)	 19 (5.1%)	 9 (5.5%)
Number of Metastasis Sites at Index Date, n (%)
	 0	 152 (40.9%)	 59 (35.8%)
	 1-2	 110 (29.6%)	 48 (29.1%)
	 3+	 110 (29.6%)	 58 (35.2%)

Weighted Comorbidity Index Score at Index Date, n (%)
	 0	 262 (70.4%)	 121 (73.3%)
	 1-2	 97 (26.1%)	 40 (24.2%)
	 3+	 13 (3.5%)	 4 (2.4%)

Table 2. Incidence of Brain Metastasis by Line of Therapy

		  Number of	 Median time to BM
Parameter	 patients with BM	 from MBC diagnosis 
		  (N = 165)	 (months)
Patients with BM, n (%)

At the time of initial MBC diagnosis	 37 (22.4%)	 N/A

During first-line treatment	 63 (38.2%)	 12.5

During second-line treatment	 23 (13.9%)	 18.3

During third-line treatment or later	 42 (25.5%)	 22.8

Figure 1. Treatment Received after Incidence of Brain Metastasis

Figure 2. Type of HER2-therapy Post-BM Diagnosis


