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Background: Patients treated with (neo)adjuvant trastuzumab who relapse and receive trastuzumab for metastatic breast cancer
(MBC) are a growing population with little outcome data given their exclusion from most clinical trials. We aim to estimate survival
outcomes for this trastuzumab ‘pre-treated’ population.

Methods: Population-based study of Australian women receiving trastuzumab for HER2-positive MBC between 2006 and 2014,
who also received (neo)adjuvant trastuzumab. We used Kaplan–Meier methods to estimate the following: overall survival (OS)
from initiation of trastuzumab for MBC; duration of trastuzumab for MBC; and time from last (neo)adjuvant trastuzumab to first
trastuzumab for MBC.

Results: Of 3199 patients dispensed trastuzumab for MBC, 634 (20%) had received (neo)adjuvant traztuzumab. Pre-treated
patients had a median (interquartile range) OS of 21.8 months (10.9–51.6), trastuzumab duration of 12.8 months (4.7–17.5), and time
from last (neo)adjuvant trastuzumab to first trastuzumab for MBC of 15.6 months (6.5–28.6). Median OS for patients initiating
trastuzumab o12 months and X12 months from their last (neo)adjuvant trastuzumab were 17.1 months and 24.8 months,
respectively.

Conclusions: Patients starting trastuzumab for MBC following (neo)adjuvant trastuzumab had a median treatment duration of 1
year and OS of almost 2 years. These data help inform clinical practice and service planning for this under-researched population.
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Trastuzumab (Herceptin, Genentech, South San Francisco, CA,
USA; Hoffmann-La Roche Ltd, Basel, Switzerland) is standard of
care for HER2-positive breast cancer. Randomised clinical trials of
cancer treatments estimate progression-free survival (PFS) and
overall survival (OS), and inform policy makers in their decisions
to register cancer medicines for marketing and subsidise treatment
costs. In practice, these estimates also inform risk/benefit ratios to
guide treatment selection and provide evidence to oncologists and
patients about expected survival gains from treatment. However,
trial patients are relatively homogeneous, unlike the populations
treated in routine clinical care. As such, trial estimates have limited
applicability to the real-world seting.

To date, we have very limited trial data on the outcomes for
patients initiating trastuzumab for early breast cancer (EBC), who
relapse and again receive trastuzumab for metastatic breast cancer
(MBC) (Cardoso et al, 2012). This is due in part to the sequence in
which breast cancer medicines are trialled – first in MBC, then
EBC – as well as the fact that many clinical trials involving
trastuzumab in the metastatic setting have excluded patients pre-
treated with trastuzumab for EBC or those relapsing within 6 or 12
months of their last dose of trastuzumab for EBC.

Since the publication of the HERA (Piccart-Gebhart et al, 2005)
and N9831/B-31 (Romond et al, 2005) trial outcomes, and the
widespread use of trastuzumab for EBC, there have been over
15 trials involving trastuzumab for MBC, but only 2 have
reported specific PFS estimates for patients who received prior
(neo)adjuvant trastuzumab (Baselga et al, 2012; Perez et al, 2017).
Currently, no trials have reported OS estimates for this growing
population.

Two single arm, prospective clinical trials each with o45
patients (Lang et al, 2014; Xu et al, 2016) and several pubished
observational studies, with B150 patients or less, have reported
outcomes for trastuzumab-treated patients in both early and late
stage disease (Gruschkus et al, 2010; Krell et al, 2011; Spano et al,
2012; Murthy et al, 2014; Negri et al, 2014; Lambertini et al, 2015;
Rier et al, 2017). Four observational studies directly compared the
survival ouctomes of these patients with patients who were
trastuzumab-naive at the start of metastatic therapy; one found
significant differences in survival between the groups (longer
survival in the trastuzumab-naive patients) (Murthy et al, 2014;
Negri et al, 2014; Lambertini et al, 2015; Rier et al, 2017). However,
the patient groups compared in these studies were substantially
different before the initiation of metastatic treatment. Although the
studies did adjust for relevant clinical factors in their analyses, it is
difficult to disentangle treatment effects from underlying patient
differences (both measured and unmeasured) at the commence-
ment of treatment, an inherent challenge in real-world effect
studies.

Therefore, the aim of this study was to describe the survival
outcomes and patterns of treatment for a large, population-based
cohort of patients treated with trastuzumab for both EBC and
MBC. We report OS from initiation of trastuzumab for MBC, the
duration of trastuzumab in the metastatic setting and the time
from cessation of trastuzumab for EBC until initiation of
trastuzumab for MBC. We further examine these outcomes in
patient subgroups initiating trastuzumab for MBC within and 412
months from cessation of (neo)adjuvant trastuzumab. We also
report outcomes of patients who were naive to trastuzumab at
initiation of metastatic therapy.

PATIENTS AND METHODS

Setting and data sources. The Australian healthcare setting and
the datasets used in this study have been described in detail in our
research protocol (Daniels et al, 2017). Briefly, Australia maintains

a publicly funded, universal healthcare system entitling all citizens
and permanent residents to subsidised prescribed medicines
through the Pharmaceutical Benefits Scheme (PBS). The Herceptin
Program, separate to the PBS, provided fully subsidised access to
trastuzumab for MBC from December 2001 until July 2015, when
the programme was closed and trastuzumab for MBC was PBS
listed. Adjuvant trastuzumab was PBS listed from 1 October 2006
and neoadjuvant trastuzumab from 1 December 2012. The
prescribing requirements across all three settings mimicked those
of the clinical trials and are detailed in our research protocol
(Daniels et al, 2017).

The Australian Department of Human Services (DHS) supplied
de-identified, patient-level data including patient information (year
of birth, month/year of death, weight at commencement of
metastatic trastuzumab), and dispensing dates for trastuzumab
(Herceptin Program records for metastatic disease and PBS records
for early stage disease) and all PBS-listed chemotherapeutic,
hormonal and other prescribed medicines (Daniels et al, 2017).
As fact of death data were supplied in month and year of
death format, we set date of death at the last day of the month in
which a patient died. Australian Department of Human Services
supplied data for the period 1 January 2001 to 31 March 2014.
Patients without a fact of death record whose PBS and MBS
records ended at least 181 days before 31 March 2014 were
considered to have incomplete records and were excluded from our
analyses.

Study population and subgroups. Our study population includes
every Australian woman initiating trastuzumab for MBC sub-
sidised through the Herceptin Program between 1 October 2006
and 31 March 2014 (data censor date). In Australia, once a
medicine is subsidised through a national scheme, the Common-
wealth bears the cost of the medicine for the subsidised indication.
Therefore, it would be extremely unlikely that women with this
indication would access the medicine through other payment
mechanisms such as out-of-pocket. As such, our study population
likely captures the actual population of patients treated with
trastuzumab in Australia during the study period. We excluded
patients initiating trastuzumab for MBC before 1 October 2006, as
these patients had no opportunity to receive PBS-funded
trastuzumab for EBC. Moreover, patients initiating trastuzumab
from this time point are more likely to represent those treated in
contemporary practice, where trastuzumab is available for EBC
and MBC.

We identified two main cohorts of women accessing trastuzu-
mab for MBC through the Herceptin Program (Figure 1):

(1) ‘Trastuzumab pre-treated’: patients with at least one PBS-
funded trastuzumab dispensing for EBC (adjuvant or neoad-
juvant therapy) before initiating trastuzumab for MBC through
the Herceptin Program. We further stratified this cohort into
two subgroups:

a. patients initiating trastuzumab for MBC o12 months from
their last (neo)adjuvant trastuzumab dispensing.

b. patients initiating trastuzumab for MBC X12 months from
their last (neo)adjuvant trastuzumab dispensing.

(2) ‘Trastuzumab-naive’: patients who did not receive PBS-listed
traztuzumab for EBC. We further stratified this cohort into
two subgroups:

a. Patients initiating trastuzumab for MBC through the
Herceptin Program within 90 days of their first dispensing
of any cancer medicine (chemotherapy or endocrine
therapy). We considered this definition a proxy for those
diagnosed with de novo MBC.
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b. Patients initiating trastuzumab for MBC more than 90 days
after their first dispensing of any cancer medicine
(chemotherapy or endocrine therapy). These patients may
have been previously treated for EBC or MBC without
traztuzumab.

To avoid misclassification of instances where occult metastatic
disease was present at EBC diagnosis, patients whose first
dispensing of trastuzumab for MBC occurred within 90 days of
their first dispensing of trastuzumab for EBC were assigned to the
trastuzumab-naive cohort. This approach has been used previously
(Yardley et al, 2014).

Statistical analysis

Patient characteristics. We reported patient age and weight at the
time of initiation of trastuzumab for MBC and used a validated
proxy to determine hormone receptor (HR) status based on
dispensing records from the Anatomical Therapeutic Chemical
Classification category L02 (Srasuebkul et al, 2014). This proxy

requires an observation period of at least 1 year before initation of
the treatment of interest to accurately determine HR status. As
such, we only estimated HR status for trastuzumab pre-treated
patients, for whom we have this prior observation period. We
calculated the median follow-up time from initiation of trastuzu-
mab for MBC according to the reverse Kaplan–Meier method
(Schemper and Smith, 1996). For trastuzumab pre-treated patients,
we calculated the interval between the last trastuzumab dispensing
for EBC until the first trastuzumab dispensing for MBC and used
the Kaplan–Meier estimator to calculate the median and
interquartile range (IQR). We identified concomitant taxane
dispensings in PBS records.

Overall survival. We used the Kaplan–Meier estimator to
calculate OS for both cohorts and all subgroups as the time from
the first dispensing date of trastuzumab for MBC until date of
death from any cause or censor (31 March 2014). We also stratified
survival estimates by HR status for trastuzumab pre-treated
patients. We did not directly compare survival outcomes between

Treated for HER2+MBC
through the Herceptin
Program 2001–2014

(n = 5631)

Allocated to treatment
group (n = 3199)

Treated with trastuzumab for both EBC and
MBC (n = 661)

Treated with trastuzumab only for MBC
(n = 2538)

Treated with trastuzumab only for MBC
(‘trastuzumab-naive’) (n = 2565)

Treated with trastuzumab for both EBC and
MBC (‘pre-treated’) (n = 634)

Lost to follow-up (n = 0)

Analysed (n = 2565)

Lost to follow-up (n = 0)

Analysed (n = 634)

Trastuzumab as first
cancer medicine, de

novo (n = 1615)

Prior, non-
trastuzumab cancer

therapy
(n = 950)

First trastuzumab for MBC occurred
within 90 days of first trastuzumab for

EBC (n = 27)

Treatment groups

Subgroups
<12 Months
between last

trastuzumab for
EBC and first

trastuzumab for
MBC (n = 257)

≥12 Months
between last

trastuzumab for
EBC and first

trastuzumab for
MBC (n = 377)

Follow-up

Analysis

Excluded
Initiated trastuzumab for HER2+MBC
before 1 October 2006 (n = 2336)
Incomplete PBS and MBS records (n = 96)

Figure 1. Flowchart describing cohort selection and subgroups.
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cohorts stastistically as we do not have clinical data and cannot
control for inherent differences between the cohorts that would
impact on our outcomes of interest.

Duration of trastuzumab. For trastuzumab pre-treated patients,
we estimated duration of (neo)adjuvant trastuzumab as the period
from the first (neo)adjuvant trastuzumab dispensing until the last
dispensing before initiating trastuzumab for MBC, plus 30 days, or
the number of days until metastatic trastuzumab initiation (if less
than 30 days). We estimated the duration of trastuzumab in the
metastatic setting as the period from first dispensing of
trastuzumab for MBC until the last dispensing of trastuzumab
for MBC, plus 30 days, or death, whichever occurred first. We
considered a period of more than 90 days between dispensing
records as a break in treatment, and a dispensing following a break
of more than 90 days as a new course of therapy. We estimated the
median duration of trastuzumab for MBC using Kaplan–Meier
methods and excluded any treatment breaks.

Chemotherapy. We used PBS dispensing records to determine
which patients started trastuzumab (for EBC and MBC) with a
taxane, with non-taxane chemotherapy, or as monotherapy. We
determined the number of distinct chemotherapies dispensed
following initiation of trastuzumab for MBC as a proxy for the
number of lines of therapy patients received in the metstatic
setting.

Ethics and data access approvals. Our study was approved by the
NSW Population and Health Services Research Ethics Committee
(Approval Number: 2010/02/213) and data access was granted by
the Australian DHS External Request Evaluation Committee
(approval numbers: MI1474, MI1475 and MI1477). Individual
consent for the release of these data has been waived according to
the Australian Privacy Act of 1988 (Daniels et al, 2017).

RESULTS

We identified 3199 patients who started trastuzumab for MBC
between 1 October 2006 and 31 March 2014. Six-hundred and
thirty-four (20%) patients had been prescribed trastuzumab for
EBC, whereas 2565 (80%) patients were trastuzumab-naive.
Median age was 56 years and 59 years for trastuzumab pre-treated
and trastuzumab-naive patients, respectively (Table 1). There were
626 (99%) trastuzumab pre-treated patients with at least 1 year of
observation time before initiation of trastuzumab for MBC and 321
(51%) of these patients were identified as HR-positive. With a
median follow-up time of 41.6 months (IQR: 20.8–66.3) from first
dispensing of trastuzumab for MBC, 53% of trastuzumab pre-
treated patients and 52% of trastuzumab-naive patients have died.

Among trastuzumab pre-treated patients, the median time from
last trastuzumab dispensing for EBC until first trastuzumab
dispensing for MBC was 15.6 months (IQR: 6.5–28.6) (Table 1);
257 (40%) commenced trastuzumab for MBC within 12 months of
ceasing trastuzumab for EBC (Supplementary Appendix Table A).
Patients initiating trastuzumab o12 months or X12 months from
(neo)adjuvant trastuzumab cessation were similar in age, though
patients initiating trastuzumab for MBC o12 months from
(neo)adjuvant trastuzumab had a lower proportion of HR-
positive disease (47 vs 58%) and a greater proportion of deaths
(65 vs 45%).

Among trastuzumab-naive patients we classified 1615 (63%)
with de novo MBC, whereas 950 (37%) had received non-
trastuzumab cancer therapy before starting trastuzumab for
MBC. Patients in these subgroups had similar characteristics
though a higher proportion of patients with previous non-
trastuzumab cancer therapy died in the follow-up period compared

to the de novo trastuzumab-naive patients (63% vs 46%)
(Supplementary Appendix Table A).

Overall survival. In trastuzumab pre-treated patients, median OS
from initiation of trastuzumab for MBC was 21.8 months (IQR:
10.9–51.6). Patients initiating trastuzumab for MBC o12 months
after ceasing (neo)adjuvant trastuzumab had a median OS of 17.1
months, whereas those initiating trastuzumab for MBC X12
months after ceasing (neo)adjuvant trastuzumab had a median OS
of 24.8 months (Figure 2, Supplementary Appendix Figure B).
In trastuzumab-naive patients, median OS was 35.6 months
(IQR: 16.0–79.8) (Figure 2, Supplementary Appendix Figure B).
Hormone receptor-positive trastuzumab pre-treated patients had a
median OS of 26.5 months, whereas HR-negative trastuzumab pre-
treated patients had a median OS of 16.6 months (Supplementary
Appendix Figure C).

Trastuzumab duration. In trastuzumab pre-treated patients,
median duration of trastuzumab for MBC was 12.8 months
(IQR: 6.0–31.5) (Figure 2). Duration of trastuzumab for MBC was
9.5 months for patients initiating trastuzumab for MBC o12
months after ceasing (neo)adjuvant trastuzumab and 14.8 months
for patients initating trastuzumab for MBC X12 months after
ceasing (neo)adjuvant trastuzumab. In trastuzumab-naive patients,
median duration of trastuzumab was 18.6 months (IQR: 8.7–41.8).

Chemotherapy. In trastuzumab pre-treated patients, most
initiated trastuzumab with a taxane in both the (neo)adjuvant
(67%) and metastatic settings (60%; Table 1 and Supplementary

Table 1. Demographic, clinical and treatment characteristics
of women initiating trastuzumab for metastatic breast cancer
between 1 October 2006 and 31 March 2014

Trastuzumab
pre-treated

(n¼634)

Trastuzumab-
naive (n¼2565)

Patient characteristics at trastuzumab for MBC initiation
Age at first dispensing of trastuzumab
for MBC, median (IQR)

56 (47–64) 59 (50–68)

Weight (kg) at first dispensing of
trastuzumab for MBC, median (IQR)

71 (62–83) 70 (60–81)

HER2-positive by IHC 3þ , patients (%) 148 (23) 1275 (50)
HER2-positive by ISH, patients (%) 497 (78) 1335 (52)
Median duration of (neo)adjuvant
trastuzumab therapy (IQR), months

11.9 (9.5–12.7) —

Hormone receptor-positive,
patients (%)a

321 (51) —

Deceased, patients (%) 334 (53) 1341 (52)

Treatment characteristics
Number of patients treated with first-
line concomitant taxanes for MBC (%)

383 (60) 1705 (66)

Median number (IQR) of distinct
chemotherapies dispensed following
initiation of trastuzumab for MBC, per
patient

2 (1–3) 2 (1–3)

Median time-to-initiation of
trastuzumab for MBC from last
(neo)adjuvant trastuzumab dispensing,
months (IQR)

15.6 (6.5–28.6) —

Median follow-up time from first
dispensing of trastuzumab for EBC
(IQR), months

66.9 (47.5–85.3) —

Median follow-up time from first
dispensing of trastuzumab for MBC
(IQR), months

27.3 (13.9–43.7) 45.1 (23.6–68.4)

Abbreviations: EBC¼ early breast cancer; IHC¼ immunohistochemistry IQR¼ interquartile
range; ISH¼ in-situ hybridisation; MBC¼metastatic breast cancer.
aDispensing of an hormonal agent before initiation of trastuzumab for MBC indicated
hormone receptor positivity.
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Appendix Table B). The median number of chemotherapies
dispensed to trastuzumab pre-treated patients in the metastatic
setting was two (IQR: 1–3; Table 1 and Supplementary Appendix
Table A). Similarly, in trastuzumab-naive patients, most (66%)
initiated trastuzumab with a taxane and received a median of two
chemotherapies (Table 1).

DISCUSSION

In this large, population-based cohort study, we report the real-
world survival estimates for Australian women with HER2-positive
MBC with a particular focus on trastuzumab pre-treated patients
who are not well represented in clinical trials. Our median OS
estimate for trastuzumab pre-treated patients of 21.8 months is
shorter than (Lang et al, 2014; Murthy et al, 2014; Negri et al, 2014;
Lambertini et al, 2015) and similar to (Krell et al, 2011; Metzger-
Filho et al, 2016; Rier et al, 2017) those reported in studies
involving substantially smaller cohorts. The median OS for pre-
treated patients is also substantially shorter than that for
trastuzumab-naive patients starting trastuzumab for MBC (35.6
months). However, it is not possible to ascertain the exact impact
of treatment on the survival differences given the inherent
differences between these groups of patients.

Although OS estimates for the trastuzumab pre-treated patients
are not yet reported from the recent MARIANNE trial (Perez et al,
2017) and were not reported for the CLEOPATRA trial (Swain
et al, 2015), our estimated duration of metastatic trastuzumab for
pre-treated patients (12.8 months) was similar to the median PFS
estimates reported for trastuzumab pre-treated patients in the
control arms (trastuzumab and taxane chemotherapy) of these
trials – 10.3 months (Perez et al, 2017) and 10.4 months,
respectively (Baselga et al, 2012). Our data do not allow us to
determine the time of disease progression; however, given most
patients in the trastuzumab pre-treated and trastuzumab-naive
subgroups received two different chemotherapies after starting
trastuzumab for MBC, it is likely to be that clinicians were

changing the chemotherapy partner at the time of progression but
continuing trastuzumab.

The evidence generated in this real-world study can support
oncologists, patients and policy makers to better estimate survival
for patients starting HER2-targeted therapy for MBC. Currently,
the standard first-line treatment for HER2-positive MBC is the
combination of trastuzumab, pertuzumab (Perjeta, Genentech,
South San Francisco, CA, USA; Hoffmann-La Roche Ltd, Basel,
Switzerland) and chemotherapy, based on the findings of the
CLEOPATRA trial (Baselga et al, 2012; Swain et al, 2015). Only
10% of patients in the CLEOPATRA trial received trastuzumab for
EBC, but this pre-treated group is likely to represent a larger
proportion of patients treated in routine clinical care. In our cohort
20% of patients starting trastuzumab for MBC had received
trastuzumab for EBC. Given our treatment duration and survival
estimates for trastuzumab pre-treated patients were shorter than
those for trastuzumab-naive patients, it is possibile that trial
estimates for patients receiving trastuzumab, pertuzumab and
chemotherapy will overestimate the survival times for trastuzumab
pre-treated patients. This is an important consideration for
clinicians when estimating and explaining survival time to
trastuzumab pre-treated patients, at least until more data are
available on the outcomes of this subgroup of patients.

We observed 257 patients who initiated trastuzumab for MBC
within 12 months of their last EBC trastuzumab dispensing. These
patients have largely been excluded from clinical trials of
trastuzumab for MBC. Not surprisingly, they have poorer survival
outcomes relative to other trastuzumab pre-treated patients. These
patients may be better served from newer HER2-targeted therapies
such as trastuzumab emtansine (T-DM1) (Kadcyla, Genentech;
Hoffmann-La Roche Ltd), which was evaluated in the EMILIA
study (Verma et al, 2012) that included patients who relapsed with
MBC within 6 months of completing trastuzumab for EBC.

Moreover, a retrospective sub-study of the HERA trial (Piccart-
Gebhart et al, 2005) examined patients relapsing after completing
one year of adjuvant trastuzumab who went on to receive
trastuzumab for MBC (Metzger-Filho et al, 2016). The researchers
stratified patients as we did and reported survival estimates similar

Trastuzumab pre-treated

Trastuzumab-naive

de novo MBC

Prior non-trastuzumab cancer therapy

OS: 21.8 (IQR: 10.9 – 51.6)

OS: 24.8 (IQR: 12.8 – 51.6)

OS: 17.1 (IQR: 9.2 – 38.3)

Duration: 12.8 (IQR: 6.0 – 31.5)

Duration: 14.1 (IQR: 7.5 – 36.9)

Duration: 9.5 (IQR: 4.7 – 22.2)

OS: 35.6 (IQR: 16.0 – 79.8)

Duration: 18.6 (IQR: 8.7 – 41.8)

OS: 39.9 (IQR: 17.1 – NR)

OS: 29.9 (IQR: 14.2 – 60.1)

Overall survival

Median MedianIQR IQR

0 10 20 30 40 50

Months

60 70 80 90

Duration of trastuzumab therapy

Duration: 19.4 (9.9 – 45.6)

Duration: 17.6 (7.5 – 38.9)

≥12 Months to trastuzumab for MBC

< 12 months to trastuzumab for MBC

Figure 2. Median (IQR) overall survival and duration of metastatic trastuzumab therapy, in months, from first dispensing of trastuzumab for
MBC. Kaplan–Meier survival probability plots are provided in Supplementary Figure A.
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to ours (median OS: 17.8 months for patients initiating metastatic
therapy o12 months from the end of early stage treatment and
23.7 months for those initiating MBC treatment X12 months from
the end of EBC treatment).

Although resistance to trastuzumab is a potential contributor to
the shorter survival outcomes in the trastuzumab pre-treated
patients, another factor that should be considered is resistance to
taxane chemotherapy. Of the 383 (60%) trastuzumab pre-treated
patients who received concomitant taxanes for MBC in our study,
258 (67%) also received concomitant taxanes for EBC. During the
time period of our study, taxanes were the recommended treatment
partner for adjuvant trastuzumab and Herceptin Program
prescribing restrictions were such that taxanes were the only
chemotherapy oncologists could combine with trastuzumab as
first-line treatment for MBC (Daniels et al, 2017). Patients
previously treated with concomitant trastuzumab and taxane
therapy for EBC may be more responsive to non-taxane based
chemotherapy combined with trastuzumab at the time of
relapse, or to one of the newer agents now available, such as
pertuzumab or T-DM1. Although they did not report specific details
around prior chemotherapy exposure for trastuzumab pre-treated
patients, both the MARIANNE and CLEOPATRA trials reported
longer median PFS estimates for trastuzumab pre-treated patients
from the T-DM1 and pertuzumab arms, respectively, compared
with the trastuzumabþ taxane control arms (Baselga et al, 2012;
Perez et al, 2017).

This study used linked population-based administrative data to
undertake this real-world study. We have used national databases
to identify what is, to our knowledge, the largest cohort of
trastuzumab pre-treated patients in the literature to date. Use of
these data has enabled precise estimates of survival from a
generalisable sample, subgroup analyses and complete cohort
follow-up due to Australia’s single-payer system. Although
Australians may have accessed trastuzumab through other means,
it is highly unlikely given the national subsidy system provided free
access to this medicine.

Our study has a number of limitations inherent to using
adminstrative data for observational research. First, the data used
in this study were collected for reimbursement purposes and lack
important clinical measures such as TNM staging, performance
status, dates of diagnoses of EBC and MBC, dates of progression,
adverse events and other baseline characteristics. As such, we used
the available data to construct our subgroups and proxies for some
clinical factors.There is potential for misclassification of our patient
groups and our results should be considered with these limitations
in mind. Hormone receptor status was ascertained from dispensing
records for patients who had at least one year of observation time
before initiation of trastuzumab for MBC (a baseline period) and
may not have captured all HR-positive patients. Among trastuzu-
mab-naive patients we are unable to determine if those receiving
prior chemotherapy and endocrine therapy received these treat-
ments for EBC or MBC. We are unable to identify patients who
accessed (neo)adjuvant trastuzumab through other funding
mechanisms, such as clinical trials or self funding, before it was
subsidised in October 2006. Another limitation is that the data are
largely based on patients starting treatment 5 to 10 years ago. In
HER2þ MBC, numerous new and effective treatments have
become available over the last 5 years; thus, the survival estimates
in this study are likely to be conservative. In this era of emerging
therapies the challenge for clinicians and policy makers is how best
to use data from existing cohort studies and trials to provide
estimates of survival time for patients starting treatment today.
Finally, unlike randomised controlled trials, it is challenging to
make direct comparisons between outcomes of patient subgroups
due to their underlying differences at the time of treatment,
particularly with limited clinical information, and thus we have not
undertaken stastistical comparisons.

CONCLUSION

Our study provides valuable new information about the survival
experience and duration of therapy for patients treated with
trastuzumab for both EBC and MBC that can inform clinical
practice, health service planning and the design of future trials for
this important under-researched population. Recent clinical trials
of HER2-targeted therapies in the metastatic setting have begun to
include larger proportions of patients who received (neo)adjuvant
trastuzumab (Harbeck et al, 2016; Perez et al, 2017). With ongoing
advances in the management of HER2-positive breast cancer, the
reporting of the outcomes for these patients from trials of HER2-
targeted therapies and other anti-cancer medicines, complemented
by evidence from population settings as undertaken in this work,
will improve our understanding of the prognosis and treatment of
this growing patient population.
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