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BACKGROUND
• Historically, the standard-of-care treatments for human epidermal growth 

factor receptor 2–positive (HER2+) metastatic breast cancer (mBC) 
have included targeted therapies, such as trastuzumab, pertuzumab, 
and ado-trastuzumab emtansine (T-DM1), which have shown efficacy in 
clinical trials 

• Treatment choice and sequencing for patients with HER2+ mBC after 
first-line therapy have not been well delineated in the US real-world 
setting

• The goal of this study was to understand the current treatment 
landscape and real-world patient profiles and treatment patterns among 
patients with HER2+ mBC who received ≥2 lines of treatment post 
metastatic diagnosis

METHODS

Data Source
• Flatiron Health Data Repository from January 1, 2011 to October 31, 

2019

• Electronic health record–derived database, nationally representative, 
patient-level data

• Includes data from over 280 cancer clinics (≈800 sites of care), 
representing >2 million active US patients with cancer across all tumor 
types

Sample Selection
• Inclusion Criteria

 – Histologically or cytologically confirmed, documented HER2+ breast 
cancer with evidence of metastatic disease diagnosed between 
January 2013 and April 2019

 – Initiation of a second line of treatment during the study identification 
period (January 2013-April 2019), on or after the first diagnosis of 
mBC (start date of second-line treatment = index date)

• Exclusion Criteria

 – Follow-up ends on index date

 – Patient age <18 years on index date

 – Evidence of use of investigational agents at any time prior to start of 
first-line treatment or during the first 2 lines of therapy

• Flatiron Health contains oncologist-defined, rule-based lines of 
therapy in the metastatic setting

Measures and Analysis
• Baseline (time period prior to start of second-line treatment)

 – First-line regimens received 

• Follow-up

 – Patients were followed up through the electronic data from their index 
date (start of second-line therapy) until their date of death, if available, 
or last visit prior to data cutoff, to examine treatment patterns for 
second- and third-line therapy

• Treatment regimens received 

• Duration of therapy

 – Duration of therapy was estimated using the Kaplan-Meier method, 
censored as of the last activity date for patients still alive and on 
treatment at the end of follow-up

Table 1. Baseline (prior to second-line) Characteristics of the 
HER2+ mBC Cohort

 
Full cohort
(N=1390)

Age at index date (initiation of second-line treatment), y 

Median (range) 61 (24-85)

Female, n (%) 1380 (99.3)

Race, n (%)  

White 913 (65.7)

Black or African American 165 (11.9)

Asian 46 (3.3)

Other 175 (12.6)

Unknown 91 (6.5)

Time from initial breast cancer diagnosis to index date, years 

Mean (SD) 3.9 (5.0)

Stage at initial breast cancer diagnosis, n (%) 

I 116 (8.3)

II 277 (19.9)

III 289 (20.8)

IV 601 (43.2)

Unknown 107 (7.7)

No. of metastatic sites at index, n (%) 

1 514 (37.0)

2 390 (28.1)

3 253 (18.2)

4+ 208 (15.0)

Unknown 25 (1.8)

Sites of metastases at index, n (%) 

Bone 872 (62.7)

Other 700 (50.4)

Lung 494 (35.5)

Liver 473 (34.0)

Brain 223 (16.0)

Unknown 25 (1.8)

Hormone receptor status, n (%) 

Positive 1141 (82.1)

Negative 247 (17.8)

Unknown 2 (0.1)

HER2, human epidermal growth factor receptor 2.

Table 4. Drug Categories in Second Line and Third Line 

 Drug categories, n (%) Patients treated in second line 
(N=1390)

Received hormone therapy in combination in second line
Patients treated in third line  

(n=909)

Received hormone therapy in combination in third line
Yes  

(n=740)
No 

(n=650)
Yes  

(n=447)
No 

 (n=462)
HER2-targeted monotherapy 427 (30.7) 223 (30.1) 204 (31.4) 283 (31.1) 142 (31.8) 141 (30.5)

Trastuzumab 192 (13.8) 178 (24.1) 14 (2.2) 94 (10.3) 82 (18.3) 12 (2.6)

T-DM1 213 (15.3) 31 (4.2) 182 (28.0) 170 (18.7) 46 (10.3) 124 (26.8)

Pertuzumab 1 (0.1) 1 (0.1) 0 2 (0.2) 2 (0.4) 0

Lapatinib 20 (1.4) 13 (1.8) 7 (1.1) 15 (1.7) 11 (2.5) 4 (0.9)

Neratinib 1 (0.1) 0 1 (0.2) 2 (0.2) 1 (0.2) 1 (0.2)

HER2-targeted combination 721 (51.9) 350 (47.3) 371 (57.1) 446 (49.1) 204 (45.6) 242 (52.4)

Pertuzumab + trastuzumab + taxane 246 (17.7) 83 (11.2) 163 (25.1) 77 (8.5) 24 (5.4) 53 (11.5)

Trastuzumab + lapatinib 23 (1.7) 5 (0.7) 18 (2.8) 24 (2.6) 11 (2.5) 13 (2.8)

Trastuzumab + capecitabine 28 (2.0) 3 (0.4) 25 (3.8) 28 (3.1) 8 (1.8) 20 (4.3)

Trastuzumab + other chemotherapy 124 (8.9) 21 (2.8) 103 (15.8) 98 (10.8) 17 (3.8) 81 (17.5)

Lapatinib + capecitabine 36 (2.6) 6 (0.8) 30 (4.6) 53 (5.8) 6 (1.3) 47 (10.2)

Neratinib + capecitabine 0 0 0 3 (0.3) 1 (0.2) 2 (0.4)

Other HER2-targeted combination 264 (19.0) 232 (31.4) 32 (4.9) 163 (17.9) 137 (30.6) 26 (5.6)

Chemotherapy 82 (5.9) 11 (1.5) 71 (10.9) 78 (8.6) 14 (3.1) 64 (13.9)

Hormone therapy alone 118 (8.5) 118 (15.9) 0 59 (6.5) 59 (13.2) 0

Other 42 (3.0) 38 (5.1) 4 (0.6) 43 (4.7) 28 (6.3) 15 (3.2)
HER2, human epidermal growth factor receptor 2.

Table 2. Treatment Sequencing From First to Third Line
First line of therapy Second line of therapy Third line of therapy

HER2 TTa  
(n=929)

HER2 TTa (n=844)

HER2 TTa (n=472)
Hormone therapy alone (n=23)
CTX/other (n=50)
No treatment (n=299)

Hormone therapy alone (n=40)

HER2 TTa (n=19)
Hormone therapy alone (n=5)
CTX/other (n=6)
No treatment (n=10)

CTX/other (n=45)

HER2 TTa (n=26)
Hormone therapy alone (n=0)
CTX/other (n=7)
No treatment (n=12)

Hormone therapy  
alone (n=337)

HER2 TTa  (n=223)

HER2 TTa (n=124)
Hormone therapy alone (n=7)
CTX/other (n=15)
No treatment (n=77)

Hormone therapy alone (n=72)

HER2 TTa (n=22)
Hormone therapy alone (n=16)
CTX/other (n=12)
No treatment (n=22)

CTX/other (n=42)

HER2 TTa (n=15)
Hormone therapy alone (n=1)
CTX/other (n=9)
No treatment (n=17)

CTX/other  
(n=124)

HER2 TTa  (n=81)

HER2 TTa (n=45)
Hormone therapy alone (n=4)
CTX/other (n=1)
No treatment (n=31)

Hormone therapy alone (n=6)

HER2 TTa (n=0)
Hormone therapy alone (n=1)
CTX/other (n=4)
No treatment (n=1)

CTX/other (n=37)

HER2 TTa (n=6)
Hormone therapy alone (n=2)
CTX/other (n=17)
No treatment (n=12)

CTX, chemotherapy; HER2, human epidermal growth factor receptor 2; TT, targeted treatment.
a As monotherapy or in combination.

RESULTS CONCLUSIONS

• The results of this real-world 
study of patients receiving 
care in community-based 
oncology clinics suggest 
that treatment patterns 
in later-line settings are 
variable, with no clear 
treatment approach for this 
patient population 

• Additionally, over one-
third of patients received 
no further treatment after 
second line

• New targeted therapies  
with improved outcomes 
have recently been 
approved for HER2+ mBC; 
future examination of the 
treatment landscape is 
warranted

San Antonio Breast Cancer Symposium® - December 8-11, 2020

• Baseline characteristics of patients included in the HER2+ 
mBC cohort are outlined in Table 1

• Among all patients included, 481 (34.6%) received no 
further treatment after second line, 359 (25.8%) received 
a third line but no further treatment, and 550 (39.6%) 
received ≥4 lines of therapy

• The most common regimen in the first line was docetaxel, 
pertuzumab, and trastuzumab (20.5%); T-DM1 was the 
most common regimen in both the second (13.1%) and 
third lines (13.6%) (Table 3)

• Overall, in second line, 721 patients (51.9%) received 
HER2-targeted combination therapy, 427 (30.7%) 
received HER2-targeted monotherapy, 82 (5.9%) received 
chemotherapy, and 118 (8.5%) received hormone therapy 
alone (Tables 2 and 4)

• Median (95% CI) duration of second-line therapy was 6 
(6-6) months in the overall cohort. The duration of therapy 
was 6 (5-7) months in patients receiving T-DM1–based 
second-line treatment and 6 (6-7) months in patients 
receiving other second-line therapy

• Among the 909 patients who had third-line therapy, 446 
patients (49.1%) had HER2-targeted combination therapy, 
283 (31.1%) had HER2-targeted monotherapy, and 78 
(8.6%) had chemotherapy, with hormone therapy added to 
chemotherapy or targeted therapy in 388 patients (42.7%) 
(Tables 2 and 4)

• Median (95% CI) duration of third-line therapy was 5 (4-6) 
months

• Approximately 40% of the cohort had ≥4 lines of therapy

STRENGTHS AND LIMITATIONS
• The database represents a large convenience sample of 

outpatient oncology practices in the United States; this 
sample may not represent all oncology practice sites 
in the United States, and some data elements may be 
underreported or missing

• This analysis did not assess the reason for patients not 
receiving subsequent therapy
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Table 3. Most Common Regimens by Line of Therapy
First line  

Top regimens
Full cohort
(N=1390)

Docetaxel, pertuzumab, trastuzumab 285 (20.5)

Anastrozole 109 (7.8)

Paclitaxel, pertuzumab, trastuzumab 100 (7.2)

Letrozole 93 (6.7)

Carboplatin, docetaxel, pertuzumab, trastuzumab 68 (4.9)

Tamoxifen 68 (4.9)

Second line 

Top regimens
Full cohort
(N=1390)

Ado-trastuzumab emtansine monotherapy 182 (13.1)

Docetaxel, pertuzumab, trastuzumab 68 (4.9)

Anastrozole, pertuzumab, trastuzumab 62 (4.5)

Anastrozole, trastuzumab 61 (4.4)

Letrozole, pertuzumab, trastuzumab 57 (4.1)

Third line  

Top regimens
Full cohort

(n=909)
Ado-trastuzumab emtansine monotherapy 124 (13.6)

Capecitabine, lapatinib 45 (5.0)

Docetaxel, pertuzumab, trastuzumab 27 (3.0)

Anastrozole, pertuzumab, trastuzumab 25 (2.5)

Fulvestrant, pertuzumab, trastuzumab 21 (2.3)

Cell entries show n (%).
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