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Purpose: We aim to describe the treatment patterns and overall survival (OS) outcomes in patients
receiving trastuzumab emtansine (T-DM1) for HER2-positive metastatic breast cancer (HER2+MBC) in
routine clinical care.

Methods: Retrospective, whole-of-population cohort study of people initiating T-DM1 for HER2+-MBC
between October 2015 and May 2019 in Australia. We used dispensing claims to estimate time-to-T-DM1
initiation, duration of treatment, and treatments administered prior to and following T-DM1 therapy. We
estimated OS from T-DM1 initiation and stratified results based on whether patients received first- or
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ngﬁ;uinab emtansine second-line T—DM] tre'at.n'lent. We benchmarked outcomes to those reported in the pivotal, EMILIA tr}al.
T-DM1 Results: 345 patients initiated T-DM1: 309 as second-line therapy for HER2+MBC and 36 as first-line

therapy. 51% of patients had received endocrine therapy and 98% of second-line patients received per-
tuzumab prior to starting T-DM1. The median age was 57 years (53 in EMILIA); median time-to-T-DM1
initiation from start of HER2-targeted therapy for HER2+MBC was 11.6 months (IQR: 7.9—16.6); median
duration of T-DM1 treatment was 6.5 months (3.1—13.5; 7.6 months in EMILIA), and median OS was 19.3
months (7.9-29.5; 29.9 months in EMILIA).
Conclusions: Our findings highlight differences in patient characteristics (older, more previous pertu-
zumab therapy) and outcomes (shorter OS) from the T-DM1 pivotal trial and provide real-world esti-
mates that can inform patient, clinician and policy, decisions around the use of HER2-targeted therapies
in routine clinical care.
© 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction there are currently four HER2-targeted agents publicly subsidized

for use in HER2+MBC—trastuzumab, lapatinib, pertuzumab, and

HER2-targeted therapies have transformed the treatment and
prognosis of patients with HER2-positive metastatic breast cancer
(HER2+MBC) [1]. Since the introduction of trastuzumab over
twenty years ago, median overall survival for patients treated with
HER2-targeted agents has increased markedly [2—5]. In Australia
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Trastuzumab emtansine; RCT, Randomized controlled trial; EMILIA, Name of pivotal
trial for T-DM1; PBS, Pharmaceutical benefits scheme; OS, Overall survival.
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trastuzumab emtansine (T-DM1). Newer HER2-targeted agents
including tucatinib, neratinib and trastuzumab deruxtecan have
shown promising effects in clinical trials and are likely to become
available in the near future.

HER2-targeted agents are standard-of-care for HER2-positive
breast cancer in early-stage and metastatic treatment settings
[6—8]. The evidence supporting their regulation, subsidy, and use,
comes primarily from randomized clinical trials (RCTs) conducted
in highly selected patient populations treated according to strict
protocols [9]. So, the efficacy outcomes reported in RCTs may not
directly apply to the more heterogeneous populations treated in
routine clinical practice. Further, with the rapid emergence of new
and effective HER2-targeted agents, patients treated in routine
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practice today often have access to more effective therapies than
those who were enrolled in the pivotal clinical trials five to 10 years
earlier. Access to more effective prior and subsequent therapies
may affect the survival outcomes seen when a treatment with
proven activity in a clinical trial is introduced to routine practice.

This scenario is illustrated by T-DM1 for HER2+MBC, where, in
Australia the medicine is publicly-subsidized for: 1) second-line
treatment for HER2+MBC that has progressed following treat-
ment with pertuzumab and trastuzumab; and 2) first-line treat-
ment for HER2+MBC where the cancer has progressed during or
within 6 months of completing adjuvant therapy with trastuzumab.
At the time of enrolment in the pivotal trial for T-DM1 (EMILIA)
[10,11], pertuzumab was only available as an investigational ther-
apy and most patients enrolled in EMILIA would not have received
combination trastuzumab and pertuzumab as first-line therapy.

Data from real-world patient cohorts treated in routine clinical
care are needed to complement the evidence generated in RCTs and
provide information to patients, clinicians, policy makers around
expected survival times, treatment durations, and patterns of
treatment for patients receiving T-DM1 for HER24+-MBC [12]. The
aim of this study was to describe the survival outcomes and
treatment patterns for a large, population-based cohort of Austra-
lian  patients  accessing  publicly-funded  T-DM1 for
HER2+MBC—nboth as first- and second-line treatment. We describe
patient characteristics; estimate time-to-T-DM1 initiation; detail
duration of treatment with T-DM1 and other HER2-targeted ther-
apies; and estimate overall survival (OS) from T-DM1 initiation. We
benchmark these outcomes to those reported from the original
pivotal trial for T-DM1, EMILIA [10,11].

2. Materials and methods
2.1. Study setting and data

The Australian healthcare setting and the datasets used in this
study have been described in our research protocol [13]. Briefly,
Australia maintains a publicly-funded, universal healthcare system
entitling all citizens and permanent residents to subsidized medi-
cines through the Pharmaceutical Benefits Scheme (PBS). A sepa-
rate funding program, the Herceptin Program, provided subsidized
access to trastuzumab for HER2-+MBC from December 2001 until
July 2015, when the program was ended and trastuzumab for
HER2+MBC was listed for subsidy on the PBS. Pertuzumab and T-
DM1 also gained subsidy through the PBS in July 2015, while
trastuzumab for HER2+EBC and lapatinib were listed on the PBS in
October 2006 and May 2008, respectively.

Services Australia—administering body for the PBS and the
Herceptin Program—supplied de-identified patient-level data for
every person accessing publicly-subsidized trastuzumab, lapatinib,
pertuzumab, and T-DM1 for HER2+MBC in Australia between
December 3, 2001 and May 31, 2019. The datasets provided by
Services Australia were Herceptin Program enrolment data,
including year of birth and month/year of death; trastuzumab
dispensing records for HER2+MBC, including date and quantity
dispensed; and PBS dispensing records detailing other medicines
dispensed for all Herceptin Program enrolees between December 3,
2001 and June 30, 2015. Services Australia also provided PBS
dispensing records—including all dispensed medicines, not just
anti-cancer medicines, dispensing dates, PBS item codes, and PBS
authority-to-prescribe codes—for all patients in Australia who
accessed PBS-subsidized HER2-targeted therapies from October 1,
2006 until May 31, 2019; and patient information including sex,
year of birth, and month/year of death.
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2.2. Treatment setting and lines of therapy for HER2-+-MBC

In Australia, T-DM1, pertuzumab, and lapatinib are only subsi-
dized for use in HER2+MBC. Between December 3, 2001 and June
30, 2015 trastuzumab for HER2+MBC was only available through a
separate public program—the Herceptin Program. Following the
closing of the Herceptin Program in July 2015, we ascertained
treatment settings (EBC/MBC) for trastuzumab by using PBS item
codes and PBS authority-to-prescribe codes [14]. Specialized
medicines, such as trastuzumab, require prescribers to obtain
permission from the PBS before they can prescribe the medicine
and this generates an additional code indicating the reason for the
prescription (EBC or MBC) [15]. We ascertained treatment lines in
the metastatic setting using dispensing records. We considered
patients whose first T-DM1 dispensing was also the first dispensing
of a HER2-targeted agent in the metastatic setting as first-line T-
DM1 patients. We considered patients with dispensings of trastu-
zumab for HER24+-MBC (with and without pertuzumab) preceding
T-DM1 dispensings as second-line T-DM1 patients.

The full period of time observed across the datasets is January 1,
2001 through May 31, 2019.

2.3. Study design and participants

Our population-based, retrospective cohort study includes
every Australian initiating PBS-subsidized T-DM1 between October
1, 2015 and May 31, 2019, followed until death or May 31, 2019. We
commenced our study period three months after T-DM1 was
publicly subsidized in July 2015 to ensure our cohort comprised
patients initiating T-DM1. Prior to July 2015 patients may have
initiated T-DM1 through clinical trials or special access schemes
and then continued accessing the medicine through the PBS af-
terwards. In Australia, once a medicine is PBS-subsidized the gov-
ernment bears the cost of the medicine. Private insurance will not
provide reimbursement for medicines already subsidized through
public programs, so it is unlikely that patients would access these
medicines through other avenues and it would not be necessary for
them to pay for the entire cost of the medicine out of their own
pocket. As such, our study population likely captures all patients in
Australia treated with available HER2-targeted therapies during the
study period.

2.4. Outcomes and statistical analysis

We used descriptive statistics to summarize age, sex, and fact of
death. We ascertained the number of patients dispensed endocrine
therapies during the three years prior to T-DM1 initiation. For each
patient we calculated the duration of total time on T-DM1, other
HER2-targeted therapies, and all HER2-targeted therapy. For pa-
tients previously treated with (neo)adjuvant trastuzumab we also
calculated the duration of that treatment. We estimated time on
treatment with each agent as the period from first dispensing date
until the last dispensing date, plus 30 days or the number of days
from last dispensing to date of death, whichever was sooner. We
considered a period of more than 90 days between dispensings as a
break in treatment, and a dispensing following a break of more than
90 days as a new course of therapy [4].

We used PBS dispensing data to summarize the type and
number of other cancer treatments dispensed, as well as their
timing in relation to T-DM1 treatment. For patients initiating T-
DM1 as second-line therapy we calculated the time-to-T-DM1
initiation as the time from the first dispensing of a HER2-targeted
therapy for HER2+MBC until the first T-DM1 dispensing. For pa-
tients previously treated with trastuzumab for HER2+EBC, we
defined the time-to-T-DM1 initiation as the time from the last
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trastuzumab for HER2+EBC dispensing until the first T-DM1
dispensing. We calculated OS as the time from first T-DM1
dispensing date until the month of death (set at the last day of the
month) or censor. We used Kaplan-Meier methods to estimate
duration, time-to-initiation, and OS.

We benchmarked patient characteristics, time on treatment,
and OS outcomes from our cohort to the results reported from the
original pivotal trial, EMILIA, which evaluated second-line T-DM1,
following previous treatment with trastuzumab for HER2+MBC,
and first-line T-DM1 in patients who relapsed within six months of
treatment for early-stage disease [10,11].

All analyses were performed in R version 3.6.1 (R Development
Core Team) [16].

3. Results

Our cohort comprised 345 patients dispensed T-DM1 at least
once during the study period (second-line, n = 309; first-line,
n = 36; Fig. 1). Their median age was 57 years (interquartile
range [IQR]: 48—67); range: 25—97) and 99% were female (Table 1).
The median age of patients initiating T-DM1 as first-line therapy
was 52.5 years and 58 years for those initiating T-DM1 as second-
line treatment. Patients from our cohort were older than those
from EMILIA (median age: 53 years). Forty-eighty percent of our
cohort had been treated previously with trastuzumab for
HER2+EBC, 81% of those receiving first-line T-DM1 (this proportion
is not reported for EMILIA). Just over half of all patients (51%) were
treated with endocrine therapies prior to receiving T-DM1, similar
to reported proportions of ER/PR-positive patients in EMILIA. By
May 31, 2019 39% of the cohort had died.

The median duration of T-DM1 treatment was 6.5 months (IQR:
3.1-14.6), slightly shorter than the duration of treatment reported
in EMILIA (median duration: 7.6 months) (Table 2). The median
duration of first-line T-DM1 therapy was 13.2 months and 6.5
months for second-line treatment. The vast majority of patients
receiving second-line therapy (98%) were treated with pertuzumab
and trastuzumab prior to initiating T-DM1 (Fig. 1); 14 (5%) of those
receiving the combination stopped pertuzumab and continued on
trastuzumab alone before initiating T-DM1, while five patients (1%)
received trastuzumab without pertuzumab prior to T-DM1
(Table 2). Most second-line patients (94%) also received a taxane

(Neo)adjuvant trastuzumab (166)

First-line

pertuzumab & trastuzumab (304)

No (neo)adjuvant trastuzumab (179)

First-line
Trastuzumab(5)

Second-line T-DM1 (5)/

First-line T-DM1, no
(neo)adjuvant trastuzumab (7)
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prior to T-DMT1 initiation.

For patients receiving second-line TDM-1 therapy, the median
duration of first-line HER2-targeted therapy for HER2-++MBC prior
to commencing T-DM1 treatment was 10.4 months (IQR: 6.8—16.0);
the median time from the start of HER2+MBC treatment to T-DM1
initiation was 11.6 months (IQR: 7.9—16.6; Table 2); and 85% initi-
ated T-DM1 within one month of their last first-line HER2+-MBC
treatment. For patients treated with first-line T-DM1 therapy and
also treated previously with trastuzumab for HER2-+EBC, the me-
dian time from last adjuvant trastuzumab dispensing was 4.7
months (IQR: 2.0—10.2).

During the study period, 137 patients received T-DM1 treatment
until death or the study censor date. Of the remaining 208 patients
who we observed stopping T-DM1 treatment, 118 (57%) did not
receive further HER2-targeted therapy, 57 (27%) received subse-
quent trastuzumab (36% in EMILIA), and 49 (24%) received subse-
quent lapatinib (49% in EMILIA; Fig. 1). The median duration of
post-T-DM1 HER2-targeted treatment with these agents was 7.4
months (IQR: 3.5—13.0; Table 2). The most commonly dispensed
chemotherapy agents following T-DM1 cessation were capecitabine
and non-taxane chemotherapy (including vinorelbine, gemcita-
bine, and eribulin). The median duration of all HER2-targeted
therapy for HER2+MBC, excluding any breaks in treatment, was
24.6 months (IQR: 15.1—75th percentile not reached [NR]).

Median OS was 19.3 months (IQR: 8.2 — NR) for the entire
cohort; 18.9 months (IQR: 7.9—29.5) for second-line T-DM1 initia-
tors (Fig. 2); and not reached for first-line T-DM1 patients (their
three-year survival rate was 53%). These figures compare to median
survival times reported in the original and final published results,
respectively of: 30.9 months [11] and 29.9 months [10] from the
EMILIA trial.

4. Discussion

In our population-based cohort study we report treatment
patterns and survival outcomes for every patient in Australia
accessing publicly-funded T-DM1 for HER2+MBC since 2015. Our
findings highlight some differences in patient characteristics and
outcomes from the T-DM1 pivotal trial and provide real-world es-
timates that can inform patient, clinician and policy, decisions
around the use of HER2-targeted therapies in routine clinical care.

First-line T-DM1,

following (neo)adjuvant

trastuzumab (29) Lapatinib
(49)

Trastuzumab
(57)

Second-line T-DM1
following first-line
pertuzumab & trastuzumab (304)

No further HER2-targeted treatment &

Fig. 1. HER2-targeted treatment pathway for patients in our cohort initiating T-DM1. The number of patients in each path is in parentheses.
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Table 1
Characteristics of the entire cohort and according to treatment line for HER2+MBC; and the T-DM1 treatment arm of pivotal trial.
Overall Second-line T-DM1 First-line T-DM1 EMILIA [10,11]
Patients, n 345 309 36 495
Baseline measures
Age in years at first T-DM1 dispensing, median (IQR) 57 (48—68) 58 (49—68) 52.5 (45.5-65) 53 (25—84)?
<35 5(1%) - - -
35-44 53 (16%) 45 (15%) 8 (22%) -
45-54 89 (26%) 76 (25%) 13 (36%) -
55—64 92 (27%) 88 (29%) 4(11%) -
65—74 66 (19%) 58 (19%) 8 (22%) -
>75 40 (11%) — — -
Female, n 342 (99%) - 36 (100%) ¢
HER2-therapy for MBC prior to T-DM1 initiation, n 309 (90%) 309 (100%)
Pertuzumab & trastuzumab 304 (89%) 304 (98%) — b
Trastuzumab 5(1%) 5(2%) — 495 (100%)
Lapatinib - - - -
Duration of HER2-therapy for MBC prior to T-DM1 initiation
Pertuzumab & trastuzumab 10.4 (6.8—16.0) 10.4 (6.8—16.0) — —
Trastuzumab 7.6 (4.3-11.6) 7.6 (43-11.6) — -
Lapatinib - - — -
Previously treated with trastuzumab for EBC, n 166 (48%) 137 (45%) 29 (81%) 78 (16%)°
Duration of HER2-therapy for EBC prior to T-DM1 initiation (trastuzumab) 12.0 (12.0-12.3) 12.0 (11.6—12.9) 12.0 (10.9-13.0) -
Anti-cancer medicines dispensed any time prior to T-DM1 initiation
Taxanes 292 (84%) — — —
Endocrine therapies 136 (39%) 130 (42%) 6 (17%) 201 (41%)¢
Anthracyclines 11 (3%) —
Platinum agents 11 (3%) 11 (4%) — —
Capecitabine 17 (5%) — — —
Other non-taxane chemotherapy 27 (8%) - - -
Post-T-DM1 initiation measures
Deaths, n 135 (39%) 123 (40%) 12 (33%) 303 (61%)

Median follow-up time, months (IQR)

30.9 (20.0—37.6)

30.7 (20.7—37.6)

35.5 (9.3-40.3)

47.8 (41.9-55.5)

Due to ethical constraints, we cannot report cell counts less < 3 or cells where a count < 3 could be deduced.
*EMILIA reported enrolling men and women but did not report the number of men and women in the trial.

4 Median age (range).
b
C
d

ER/PR positive.

13 patients enrolled in the EMILIA trial were suspected of having received pertuzumab.
This figure represents patients who received only prior adjuvant trastuzumab. The total number of patients previously treated with adjuvant trastuzumab is not reported.

Table 2
Treatment outcomes for the entire cohort and according to treatment line; and the T-DM1 treatment arm of the pivotal trial.
Overall Second-line T-  First-line T-  EMILIA
DM1 DM1 [10,11]
Time to T-DM1 initiation
Median time to second-line T-DM1 initiation from initiation of HER2-targeted therapy for HER2+MBC, — 11.6 (7.9-16.6) — —
months (IQR)
Median time to T-DM1 from last adjuvant trastuzumab, months (IQR) 244 (13.6 31.1 (17.0-58.0) 4.7 (2.0-10.2) —
—50.6)
Duration of T-DM1 treatment, months (IQR) 6.5 (3.1-14.6) 6.5(3.1-13.5) 13.2 (2.6 7.6 (0.0
-31.3) —63.5)*
Treatment following T-DM1 cessation
HER2-therapy for MBC following T-DM1 cessation, n
Pertuzumab & trastuzumab — — — 21 (4%)
Trastuzumab 57 (17%) 51 (17%) 6 (17%) 177 (36%)
Lapatinib 49 (14%) — - 241 (49%)
Duration of HER2-therapy following T-DM1 cessation 7.4 (3.5—-13.0) 7.4 (3.5—-12.4) 114 (5.0 — —
NR)
Anti-cancer medicines dispensed following T-DM1 cessation
Taxanes 13 (4%) - - —
Endocrine therapies 62 (18%) 53 (17%) 9 (25%) -
Anthracyclines 13 (4%) —
Platinum agents 8 (2%) 8 (3%) - —
Capecitabine 86 (25%) - - 254 (51%)
Other non-taxane chemotherapy 56 (16%) 52 (17%) 4(11%) -
Duration of all HER2-targeted therapy for HER + MBC, months (IQR) 246 (151 — 25.0(16.1 — NR) 15.1 (4.3 -NR) —
NR)

NR = quartile not reached; * median duration (range).

Due to ethical restrictions, we cannot report cell counts less <3 or cells where a count <3 could be deduced.
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(a)

Median survival, months (IQR)

All patients: 19.3 (8.2 - NR)

050

Survival probability

At risk:
345

224 128 4l 32 12 9 2

(b)

Median survival, months (IQR)

Second-line T-DM1: 18.9 (7.9 - 29.5)

050

Survival probability

At risk:
309

0 g 2 7 % £y % 2
Months

Fig. 2. Survival probability plot for (a) all patients initiating T-DM1 and (b) those
treated with second-line T-DM1.

Similar to our previous research on the real-world use and
outcomes of trastuzumab for HER2+MBC [4], our cohort was
generally older than patients enrolled in the pivotal T-DM1 trial.
The median age of participants in the EMILIA trial was 53 years with
14% of all patients enrolled being 65 years or older and only 3% 75
years or older [10,11]. The proportions of patients in our cohort 65
years and older (31%) and 75 years and older (11%) were notably
larger than that reported from EMILIA. Older patients represent a
growing proportion of patients treated with HER2-targeted agents
[17] and recent Canadian real-world cohorts (of similar size to ours)
from Ontario and Alberta reported median ages closer to our cohort
(56 and 58 years, respectively [18,19]).

The proportion of our cohort with previous (neo)adjuvant
treatment with trastuzumab (48%) was also similar to that reported
in other observational studies [19—21]. The high proportion of
patients treated with first-line T-DM1 who received (neo)adjuvant
trastuzumab in our cohort (81%) likely reflects Australian pre-
scribing restrictions for T-DM1 that require patients to relapse on or
within 6 months of completing adjuvant trastuzumab in order to
access first-line T-DM1, and overall, T-DM1 appears to have been
used largely within Australian prescribing restrictions [22]. This
finding is an interesting contrast to our previous research exam-
ining adherence to the prescribing restrictions around trastuzumab
during the Herceptin Program, where we found a large proportion
of treatment outside the prescribing restrictions [23].

The majority (98%) of patients treated with second-line T-DM1
in our study received pertuzumab plus trastuzumab prior to T-DM1,
different to the EMILIA trial where very few participants would
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have had access to pertuzumab. Our estimate of the median time
from initiation of HER2+MBC treatment to T-DM1 initiation (11.6
months) was six months shorter than the median progression-free
survival estimate reported for the group receiving pertuzumab
(18.7 months) in the CLEOPATRA trial [24], suggesting that our
cohort of patients receiving second-line T-DM1 experienced faster
disease progression on first-line therapy. Duration of T-DM1
treatment was similar between our cohort (6.5 months) and the
EMILIA trial (7.6 months).

The median survival estimate of 19.3 months in patients
receiving T-DM1 was 11 months shorter than the original EMILIA
estimate (30.9 months) [11]—which was the survival estimate used
to support the public subsidy of T-DM1 in Australia [25]— and 10
months shorter than the final EMILIA median OS estimate of 29.9
months [10]. These differences in OS may be due to the older age of
our population and the large proportion of our cohort receiving
(neo)adjuvant trastuzumab therapy. Previous research, including
our own, has shown shorter OS for patients 65 years and older [17],
as well as worse outcomes in the metastatic setting associated with
HER2-targeted therapy in patients previously treated with (neo)
adjuvant trastuzumab [26,27].

That most of our cohort treated with second-line T-DM1 therapy
had received prior pertuzumab treatment is another potential
factor explaining the survival differences between our study and
the EMILIA trial. The recent Canadian studies have reported similar
OS estimates (15.4 months and 19.0 months) from their real-world
cohorts to ours (18.9 months) [18,19]. Both of these studies also
reported worse OS outcomes for patients who received T-DM1
following treatment with pertuzumab [18,19]. More research from
patients treated in routine clinical care is needed to better under-
stand the impact of prior pertuzumab treatment on the outcomes
observed with T-DM1 therapy, but our OS estimate for second-line
T-DM1 patients was more similar to that from the third- and later-
line T-DM1-treated patients enrolled in the TH3RESA study (final
estimate: 23 months) [28].

Median survival was not reached for our first-line patients. The
same result was reported in the original results from the
MARIANNE trial—which also examined first-line T-DM1 therapy
for HER2+MBC—with the same median follow-up time (35
months) as our first-line T-DM1 patients [29]. However, due to
Australia prescribing restrictions for first-line T-DM1 our cohort
differs from the patients enrolled in the MARIANNE trial. Our first-
line T-DM1 patients were required to have relapsed within 6
months of completing trastuzumab for HER2+EBC, and this re-
striction likely selected patients with more aggressive, early-
relapsing disease. The aim of the MARIANNE trial was to assess T-
DM1 as a first-line option on par with the current recommended
first-line treatment, trastuzumab plus pertuzumab and tax-
ane—regardless of previous (neo)adjuvant treatment. Nonetheless,
our cohort was of similar age and had a similar median duration of
treatment with T-DM1 to MARIANNE patients. We require more
data to fully evaluate the use and outcomes of first-line T-DM1 in
Australia, though we note our preliminary findings here are not
dissimilar from our previous results for patient initiating first-line
trastuzumab for HER2+MBC previously treated with (neo)adju-
vant trastuzumab [27].

The strengths of our study include its national, whole-of-
population data capture—while Australians can access T-DM1 in-
dependent of the PBS, this is unlikely given the high cost of the
medicine. As such, our cohort likely represents nearly all Austra-
lians treated with T-DM1 in routine clinical practice during the
study period. Our study also has a number of limitations inherent to
using administrative data for observational research. Our data were
collected for the purpose of reimbursement and they lack many
important clinical measures including performance status,
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diagnoses dates, hormone receptor status, dates of disease pro-
gression, and patient comorbidities. We were only able to observe
people treated with publicly-subsidized HER2-targeted therapies,
not patients who may have been diagnosed with HER2+MBC but
did not receive a HER2-targeted agent. The PBS subsidizes medi-
cines for outpatients and private hospital patients, who make up
the overwhelming majority of people receiving HER2-targeted
therapies in Australia. The vast majority of oncology protocols are
administered in the outpatient setting or to private hospital in-
patients (both captured in our PBS data) [13]. Similarly, we do not
have data around cardiac or other adverse events and were unable
to examine safety issues around the use of T-DM1 in a real world
setting with an older population. Finally, our study period covered
44 months, from October 2015 through May 2019, and a longer data
series will allow for a more robust examination of first-line T-DM1
outcomes.

5. Conclusion

The HER2-targeted treatment pathway is complex with multiple
agents being used across treatment settings and treatment lines.
This results in uncertainty and evidence gaps for patients, treating
clinicians and policy makers as trial data do not always provide the
necessary evidence to reflect how practice will play out in the real-
world. We found patients from our real-world cohort were older
and more heavily pre-treated with HER2-targeted therapies ((neo)
adjuvant trastuzumab and pertuzumab) than those enrolled in the
pivotal trial. Our survival estimates were shorter than those from
the pivotal trial, though duration of treatment was similar. Policies
governing the use of expensive new cancer treatments must often
strike a balance between providing access to potentially life-saving
treatments while preserving the sustainability of public funding. To
that end the PBS aligns access restrictions with trial evidence to
ensure medicines are used in the fashion by which their benefit was
demonstrated. As the evidence base supporting the use of HER2-
targeted therapies is always evolving, our results provide useful
feedback for Australian medicines policy makers. Moreover, our
study provides valuable data around the real-world use and out-
comes of T-DM1 to inform patients and clinicians around expected
treatment and survival in routine clinical care.
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