
HAL Id: inserm-04642250
https://inserm.hal.science/inserm-04642250

Submitted on 9 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Real-world effectiveness of post-trastuzumab emtansine
treatment for human epidermal growth factor receptor

2-positive metastatic breast cancer: a multicenter,
matched cohort analysis from the Epidemiology Strategy

and Medical Economics database (2008-2018)
C. Courtinard, V. Barbet, R. Schiappa, F. Pilleul, S. Michiels, S. Dabakuyo,

S. Gourgou, A. Jaffre, B. Asselain, L. Bosquet, et al.

To cite this version:
C. Courtinard, V. Barbet, R. Schiappa, F. Pilleul, S. Michiels, et al.. Real-world effectiveness of post-
trastuzumab emtansine treatment for human epidermal growth factor receptor 2-positive metastatic
breast cancer: a multicenter, matched cohort analysis from the Epidemiology Strategy and Medical
Economics database (2008-2018). ESMO Real World Data and Digital Oncology, 2024, 4, pp.100043.
�10.1016/j.esmorw.2024.100043�. �inserm-04642250�

https://inserm.hal.science/inserm-04642250
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


ORIGINAL ARTICLE
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Background: Real-world data (RWD) can contextualize clinical trial data. We present real-world evidence that
supplemented the single-arm DESTINY-Breast01 trial, which assessed the efficacy and safety of trastuzumab
deruxtecan (T-DXd) in patients with human epidermal growth factor receptor 2-positive (HER2þ) metastatic breast
cancer (mBC) previously treated with trastuzumab emtansine (T-DM1).
Patients and methods: Patients from the French Epidemiology Strategy and Medical Economics (ESME) mBC database
who initiated treatment for HER2þ mBC between 1 January 2008 and 31 December 2016, and received one or more
treatment lines following T-DM1 were propensity score matched 1 : 1 to patients from DESTINY-Breast01 to create an
ESME DB-01 matched cohort. Treatment patterns, real-world best overall response, real-world objective response rate
(rwORR), real-world disease control rate (rwDCR), real-world progression-free survival (rwPFS), and overall survival (OS)
were estimated, including by prior pertuzumab exposure and de novo/relapsed mBC status.
Results: A total of 137 patients from the ESME mBC database (78 received prior pertuzumab, 59 did not) were matched
to 137 patients from DESTINY-Breast01. In the ESME DB-01 matched cohort, 73.7% received an anti-HER2 drug after
T-DM1 treatment. The rwORR was 12.2% (95% confidence interval [CI] 6.2% to 18.2%; only partial responses) and
rwDCR was 73.9% (95% CI 65.9% to 81.9%). The median rwPFS was 4.7 months (95% CI 3.8-6.0 months) and similar
regardless of prior pertuzumab exposure or de novo/relapsed mBC status. The median OS was 24.1 months (95% CI
18.5-26.4 months) and longer in patients naive to versus exposed to pertuzumab and in patients with de novo
versus relapsed mBC.
Conclusion: These RWD contextualized results of DESTINY-Breast01 and demonstrated an unmet medical need in
patients with HER2þ mBC after T-DM1 treatment.
Key words: HER2þ, metastatic breast cancer, real-world data, T-DXd, propensity score-matched
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INTRODUCTION

Large, real-world datasets, such as the longitudinal Epide-
miology Strategy and Medical Economics (ESME) database,
allow further characterization and description of clinical
effectiveness outcomes of treatment strategies in broad
populations outside of clinical trials. Interest in the use of
real-world data (RWD) to complement and contextualize
data from clinical trials has grown and this use is supported
by the United States Food and Drug Administration (FDA)
https://doi.org/10.1016/j.esmorw.2024.100043 1
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and the European Medicines Agency in the evaluation
of new drugs, including drugs for oncology and rare dis-
eases.1-3 These data may be generated from electronic
health records, patient registries, insurance claims, digital
applications, or other sources and can provide information
on treatment patterns and effectiveness, including overall
survival (OS), in real-world settings.2-4

The use of RWD to supplement single-arm trial data by
providing an external control arm (i.e. data external to trial
data) is a subject of growing interest.2,5,6 The ideal assess-
ment of new interventions is conducted within randomized
controlled trials, with OS as the primary endpoint and with
a clinically relevant comparator.7 However, in exceptional
circumstances, an alternative approach is to conduct single-
arm trials that allocate the new intervention to all partici-
pants and to measure clinical efficacy using endpoints such
as the objective response rate (ORR) or duration of
response.7 These single-arm trials (that may later be sub-
stantiated by confirmatory trials demonstrating clinical
benefit) may be considered for accelerated regulatory
approval to avoid delay in patient access to treatment
before confirmatory trials are completed; however, a major
limitation in assessing the efficacy and safety of the inter-
vention being tested is that there is no comparator arm.7

Hence, real-world evidence generated from the analysis of
RWD can supplement single-arm trials by offering a
comparator arm external to the trial that may help inform
regulatory or reimbursement decisions.2,7,8

DESTINY-Breast01 is a single-arm, phase II trial that
assessed the efficacy and safety of trastuzumab deruxtecan
(T-DXd), a human epidermal growth factor receptor 2
(HER2)-directed antibodyedrug conjugate, in patients with
HER2-positive (HER2þ) metastatic breast cancer (mBC) who
were previously treated with trastuzumab emtansine (T-
DM1).9 At the time of study initiation, the established first-
line therapy for patients with HER2þ mBC was anti-HER2
therapy with trastuzumab and pertuzumab in combination
with a taxane, and the standard second-line therapy was
T-DM1.10,11 However, there was no approved therapy or
defined standard-of-care regimen after T-DM1 treatment.
Common third- or greater-line treatments previously
included combination chemotherapies in conjunction with
HER2-targeting agents, with continued HER2 blockade
beyond disease progression being regarded as standard
clinical practice.10 In the post-third-line setting, these
treatments had limited benefit on survival [lapatinib plus
trastuzumab versus lapatinib alone: median progression-
free survival (PFS), 12.0 versus 8.1 weeks; neratinib plus
capecitabine versus lapatinib plus capecitabine: median
PFS, 5.6 months versus 5.5 months; margetuximab plus
chemotherapy versus trastuzumab plus chemotherapy:
median PFS, 5.8 months versus 4.9 months].12-14 In
DESTINY-Breast01, T-DXd demonstrated robust antitumor
efficacy, with an ORR of 60.9% (primary endpoint), a median
PFS of 16.4 months, and a median duration of response of
14.8 months.9 The median OS was not estimable after a
median follow-up of 11 months [data cutoff (DCO) date, 1
August 2019; DCO used in approval application].9 At the
2 https://doi.org/10.1016/j.esmorw.2024.100043
latest DCO of 26 March 2021, the updated median OS was
29.1 months and the median PFS was 19.4 months.15

To enrich the clinical data evidence of the single-arm
DESTINY-Breast01 trial and to estimate the expected clin-
ical benefit of T-DXd in a comparable patient population, an
RWD analysis was conducted using the Unicancer ESME
mBC database. Herein, we report the real-world evidence
that was intended to contextualize the DESTINY-Breast01
clinical trial data during the initial application for market-
ing authorization of T-DXd in patients with HER2þ mBC.
Real-world patient characteristics, clinical features, treat-
ment patterns, and outcomes during the first subsequent
regimen following T-DM1 were assessed in a patient pop-
ulation similar to patients eligible for treatment with T-DXd
in DESTINY-Breast01. Based on the results of DESTINY-
Breast01, T-DXd was approved in 2019 by the United
States FDA for the treatment of adult patients with HER2þ
unresectable or mBC who had received two or more pre-
vious HER2-directed regimens in the metastatic setting.16

This approval was later supported by results from the
phase III DESTINY-Breast02 trial, which was a confirmatory
trial for DESTINY-Breast01.17 Furthermore, the results of
DESTINY-Breast03, a phase III trial of T-DXd in patients with
HER2þ mBC previously treated with trastuzumab and a
taxane, led to the T-DXd indication being updated to include
patients with HER2þ unresectable or mBC who have
received a prior anti-HER2-based regimen in the metastatic
setting or developed disease recurrence during/within 6
months after neoadjuvant/adjuvant therapy.18,19 T-DXd is
now approved in >40 countries.20
PATIENTS AND METHODS

Unicancer ESME mBC database

This was a retrospective analysis of data from the Unicancer
ESME mBC database, which gathers data regarding all pa-
tients with mBC treated in 18 private, nonprofit French
comprehensive cancer centers. The ESME database has
been fully described previously21,22 and is managed by
Unicancer in accordance with current best practice guide-
lines.21 The ESME mBC database was authorized by the
French data protection authority (initial authorization no.
DE-2013-117 and subsequent amendment in accordance
with the European general data protection regulation). The
ESME mBC cohort is registered on www.clinicaltrials.gov
under the number NCT03275311. All data were obtained
retrospectively from patient electronic health records,
pharmacy records, and inpatient hospitalization records,
and all patients approved the reuse of their electronically
recorded data. This manuscript is compliant with the ESMO
Guidance for Reporting Oncology Real-World (GROW) evi-
dence regarding reporting standards for RWD in oncology.23
Patient eligibility and matching

Patients with HER2þ mBC who initiated treatment for mBC
at any of the 18 French comprehensive cancer centers be-
tween 1 January 2008 and 31 December 2016, and who
Volume 4 - Issue C - 2024

http://www.clinicaltrials.gov
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043


C. Courtinard et al. ESMO Real World Data and Digital Oncology
received one or more treatment lines following T-DM1 were
selected from the Unicancer ESME mBC database [ESME
DESTINY-Breast01 (ESME DB-01) reference cohort]. This
timeframe was selected to capture a sufficient number of
patients who received treatment following T-DM1 in the
third-line setting. These patients had not received T-DXd as a
therapy option as it was not a commercially available therapy
at the time of this analysis. The cutoff date for data collection
and analysis in the ESME mBC database was 17 September
2018; the enrollment period for DESTINY-Breast01 was
October 2017 through September 2018.9 A 1 : 1 matching
approach was then applied to match patients from the
Unicancer ESME mBC database reference cohort to patients
from DESTINY-Breast01 (final ESME DB-01 matched cohort).
To be selected in this step, patients in the reference cohort
were required to have at least two radiological examinations
available [at the start date of the first subsequent regimen
after the T-DM1-based regimen and at another timepoint(s)
during the treatment]. Patients from the ESME database
were matched against patients from DESTINY-Breast01 who
received a T-DXd dose of 5.4 mg/kg (the recommended dose
level). All patients enrolled in the DESTINY-Breast01 trial
provided written informed consent.9
Outcomes

The primary objective of this analysis was to describe the
epidemiology and clinical features of patients in the ESME
DB-01 matched cohort who received at least one treatment
therapy after T-DM1. The secondary objectives were to
describe treatment patterns and estimate effectiveness
outcomes, including real-world best overall response
(rwBOR), real-world ORR (rwORR), real-world disease con-
trol rate (rwDCR), and real-world PFS (rwPFS) during the
subsequent line of treatment following T-DM1, and OS us-
ing the index date (defined as the date of initiation of the
first treatment after T-DM1) as the reference date. These
outcomes were also evaluated by prior pertuzumab expo-
sure and by de novo versus relapsed mBC status. Additional
secondary objectives were to describe treatments received
before T-DM1 and after T-DM1 during the first subsequent
regimen in the metastatic real-world setting.

rwBOR categories [complete response (CR), partial
response (PR), stable disease (SD), or progressive disease
(PD)], rwORR (CR or PR), and rwDCR (CR, PR, or SD) were
evaluated by an independent central review committee.
Scans were reviewed by two independent readers and an
adjudicator using the Response Evaluation Criteria in Solid
Tumors version 1.1 guidelines.

OS was defined as the time (in months) from the index
date to the date of death for any cause; for patients without
an OS event, OS was censored at the date of last contact or
cutoff date, whichever was earlier. rwPFS was defined as
the time (in months) from the index date to disease pro-
gression or death (PFS events) from any cause before the
start of the second subsequent regimen after T-DM1 (i.e. a
new treatment was initiated due to progression). Disease
progression included the following events: newly diagnosed
Volume 4 - Issue C - 2024
lesions, progression in previously diagnosed metastatic or-
gans, diagnosis of local or loco-regional recurrence of pri-
mary tumor, death due to any cause, and discontinuation of
treatment (chemotherapy, targeted therapy, or endocrine
therapy) due to ‘progression.’ Patients who did not experi-
ence a PFS event were censored at the start date of the
subsequent regimen or, for patients without a second
subsequent regimen after T-DM1, censored at the date of
last contact or at the cutoff date, whichever was earlier.
Statistical analysis

A propensity score caliper matching method (or nearest
neighbor matching within a caliper) was applied using lo-
gistic regression and a caliper width of 0.2 of the standard
deviation of the logit of the estimated propensity score.24

The matching algorithm continued until either each
DESTINY-Breast01 patient was matched to a patient from
the reference cohort or no matching pairs could be found.
An inverse probability of treatment weighting approach was
also used as a sensitivity analysis. The standardized mor-
tality ratio weighting was used, and patients included in the
case group (DESTINY-Breast01) received a weight of 1;
control patients (ESME DB-01 matched cohort) received a
weight of propensity score/(1 e propensity score).

The propensity score matching method has been previ-
ously described.25,26 Several prespecified prognostic factors
were considered for building the propensity score model
but only four factors could be accommodated to ensure
there was a sufficient number of patients with data avail-
able from the ESME database for the matching exercise. The
final factors were chosen based on clinical relevance and
included prior treatment with pertuzumab, hormone re-
ceptor status, presence of visceral disease, and the number
of lines of therapy before T-DM1 treatment. Pertuzumab
exposure was selected, as previous reports demonstrated
that prior pertuzumab treatment may affect the subsequent
response to an anti-HER2 therapy.27,28 The balance of the
treatment and control groups was checked for each variable
included in the propensity score model, before and after
applying either method (matching or weighting) by calcu-
lating the standardized difference and by displaying the
histogram of the propensity score.29 Balance was consid-
ered to be achieved if the absolute standardized difference
between groups was �0.10 (threshold commonly used25).

Descriptive analyses were carried out for patient char-
acteristics at the index date, treatment strategies before the
index date, and the subsequent line of treatment following
T-DM1. rwORRs and associated 95% confidence intervals
(95% CIs) were reported for rwBOR categories (CR, PR, SD,
and PD) and rwDCR in the matched cohort and by prior
pertuzumab exposure and de novo mBC. The KaplaneMeier
method was used to estimate the survival distribution of
rwPFS and OS. The median rwPFS and median OS, as well as
95% CIs for medians, were reported for the matched cohort
and by prior pertuzumab exposure and de novo or relapsed
mBC. All analyses were reviewed by a multidisciplinary
https://doi.org/10.1016/j.esmorw.2024.100043 3
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team that included clinicians, epidemiologists, statisticians,
and health economists, among others.
RESULTS

Datasets

Among 19867 patients from the Unicancer ESME mBC
database (2008-2018), 721 patients met the predefined
inclusion criteria (initiated first-line treatment for mBC be-
tween 1 January 2008, and 31 December 2016, received at
least one line of treatment after T-DM1 therapy, and were
identified as HER2þ at the date of initiation of T-DM1) and
formed the ESME DB-01 reference cohort (Figure 1); a total
of 222 patients with HER2þ mBC and imaging material
were available for matching. Of these, 137 patients from
the Unicancer ESME mBC database were matched to 137
patients from DESTINY-Breast01 (enrolled from October
2017 to September 2018) and formed the ESME DB-01
matched cohort.9 A total of 78 patients (56.9%) from the
matched cohort had prior exposure to pertuzumab,
whereas 59 patients (43.1%) did not.

After matching, baseline characteristics of the ESME DB-
01 matched cohort and the DESTINY-Breast01 trial popula-
tion were generally well balanced except for Eastern
19 867 patients selected in the ESME mBC database

721 patients with HER2-positive mBC who initiated a
post-T-DM1 therapy

De novo mBC: 55 (40.1%)
Relapsed mBC: 82 (59.9%)

Prior pertuzumabb: 78 (56.9%)
No prior pertuzumabb: 59 (43.1%)

De novo mBC: 43 (37.4%)
Relapse mBC: 72 (62.6%)

Prior pertuzumabb: 66 (57.4%)
No prior pertuzumabb: 49 (42.6%)

137 patients with HER2-positive mBC and 
imaging material (ESME DB-01 matched cohort)

222 patients with HER2-positive mBC 
and imaging materiala

115 matched patients
were included in response analyses

Figure 1. Flow diagram of the ESME DB-01 matched cohort.
DB-01, DESTINY-Breast01; ESME, Epidemiology Strategy and Medical Economics; HE
T-DM1, trastuzumab emtansine.
aImaging material available for reading at the time of the analysis at an independen
bPertuzumab exposure before the index date.

4 https://doi.org/10.1016/j.esmorw.2024.100043
Cooperative Oncology Group performance status (ECOG PS)
score and age (Supplementary Table S1, available at https://
doi.org/10.1016/j.esmorw.2024.100043). Most of the
matched patients (54.7%) from DESTINY-Breast01 had an
ECOG PS score of 0, whereas most matched patients
(64.2%) from the Unicancer ESME mBC database had an
ECOG PS score of �1. Slightly more matched patients from
DESTINY-Breast01 were aged <55 years compared with the
matched patients from the Unicancer ESME mBC database
(48.2% and 40.9%, respectively).
Clinical features and treatment patterns

In the matched ESME DB-01 cohort, the median age at the
index date was 56.0 years [interquartile range (IQR) 49-66
years; Table 1]. The median time between primary tumor
diagnosis and the index date was 61.9 months (IQR 33.5-
106.0 months). In patients stratified by pertuzumab expo-
sure, patients without prior exposure had longer median
time since primary tumor diagnosis than patients with prior
exposure [74.1 months (IQR 40.7-110.2 months) versus 51.9
months (IQR 26.2-106.0 months)]. The most common type
of metastases was ‘visceral and not cerebral’, and most
patients had three or more metastatic sites at the index
499 patients without imaging material available 
at the time of the analysis:
• 269 without imaging material in the 
 participating center
• 230 patients with imaging material not fully 

assessed by independent central review
organization at the time of the analysis

85 patients excluded after the matching process

22 patients excluded because the image 
quality of the submitted scans did not 
allow the radiologist reviewer to assess 

the response

R2, human epidermal growth factor receptor 2; mBC, metastatic breast cancer;

t central review organization (non-exhaustive).

Volume 4 - Issue C - 2024

https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043
https://doi.org/10.1016/j.esmorw.2024.100043


Table 1. Patients’ characteristics at the index datea

Characteristics ESME DB-01 matched
cohort (n [ 137)

ESME DB-01 matched cohort pertuzumab exposure
before the index date

Yes (n ¼ 78) No (n ¼ 59)

Age at the index date (years), median (IQR) 56 (49-66) 56 (48-66) 56 (49-64)
Weight at the selection date (kg), median (IQR) 67 (56-75) 65 (56-74) 68 (58-77)
Time since primary tumor diagnosis (months),
median (IQR)

61.9 (33.5-106.0) 51.9 (26.2-106.0) 74.1 (40.7-110.2)

Highest primary tumor size (mm), median (IQR) 25 (15-27) 24 (14-25) 26 (16-38)
Time since metastatic disease diagnosis (months),
median (IQR)

31.1 (18.5-43.7) 24.7 (16.6-35.9) 38.3 (26.6-57.3)

Metastatic sites (multiple possible answers), n (%)
CNS/CSF/brain 44 (32.1) 28 (35.9) 16 (27.1)
Bone 83 (60.6) 44 (56.4) 39 (66.1)
Lung/pleura 68 (49.6) 40 (51.3) 28 (47.5)
Liver 67 (48.9) 39 (50.0) 28 (47.5)
Metastatic nodes 78 (56.9) 49 (62.8) 29 (49.2)
Skin 27 (19.7) 15 (19.2) 12 (20.3)
Other 23 (16.8) 17 (21.8) 6 (10.2)

Metastases type (exclusive), n (%)
Visceral and cerebral 44 (32.1) 28 (35.9) 16 (27.1)
Visceral and not cerebral 67 (48.9) 38 (48.7) 29 (49.2)
Nonvisceral 26 (19.0) 12 (15.4) 14 (23.7)

Number of metastatic sites at the index date, n (%)
<3 58 (42.3) 30 (38.5) 28 (47.5)
�3 79 (57.7) 48 (61.5) 31 (52.5)

ECOG PS at the index dateb, n (%)
0 29 (35.8) 21 (46.7) 8 (22.2)
1 38 (46.9) 18 (40.0) 20 (55.6)
2 11 (13.6) 4 (8.9) 7 (19.4)
3 3 (3.7) 2 (4.4) 1 (2.8)
Not available 56 (40.9) 33 (42.3) 23 (39.0)

CNS, central nervous system; CSF, cerebrospinal fluid; DB-01, DESTINY-Breast01; ECOG PS, Eastern Cooperative Oncology Group performance status; ESME, Epidemiology Strategy
and Medical Economics; IQR, interquartile range; mBC, metastatic breast cancer; T-DM1, trastuzumab emtansine.
aIndex date is the date of initiation of the first treatment after T-DM1.
bAmong patients with an available ECOG PS score.

Table 2. Treatments received before the index datea,b,c

Treatments received ESME DB-01 matched
cohort (n [ 137)

Prior number of treatment regimens in
the metastatic setting, median (IQR)

3 (3-5)

Oral chemotherapy, n (%) 56 (40.9)
Anthracyclines, n (%) 67 (48.9)
Taxanes, n (%) 123 (89.8)
Anti-HER2 drugs, n (%) 137 (100)
Trastuzumab, n (%) 130 (94.9)
Pertuzumab, n (%) 78 (56.9)

C. Courtinard et al. ESMO Real World Data and Digital Oncology
date in the matched cohort regardless of prior pertuzumab
exposure. A total of 127 patients (92.7%) in the matched
ESME DB-01 cohort had received �1 prior lines of treat-
ment in the metastatic setting before initiating treatment
with T-DM1 and a median of 3 lines of treatment, including
T-DM1 (IQR 3-5 lines) before the index date. The therapies
that patients received before the index date (including in
the adjuvant setting) were trastuzumab (94.9%), taxanes
(89.8%), anthracyclines (48.9%), and oral chemotherapy
(40.9%; Table 2). T-DXd was not a commercially available
therapy at the time of this study. The median duration of
T-DM1 treatment was 5.6 months (95% CI 2.3-12.0 months);
>80% of patients discontinued treatment due to disease
progression.
Other anti-HER2 drugsd, n (%) 137 (100)
Other IV chemotherapy/targeted
therapy, n (%)

64 (46.7)

Antiestrogen, n (%) 45 (32.8)
Aromatase inhibitors, n (%) 45 (32.8)
LHRH analogs, n (%) 6 (4.4)
Other endocrine therapies (not
including aromatase inhibitors, LHRH
analogs, and antiestrogen), n (%)

1 (0.7)

DB-01, DESTINY-Breast01; ESME, Epidemiology Strategy and Medical Economics;
HER2, human epidermal growth factor receptor 2; IQR, interquartile range; IV,
intravenous; LHRH, luteinizing hormone-releasing hormone; T-DM1, trastuzumab
emtansine.
aIncludes treatments received in the adjuvant setting and includes T-DM1.
bIndex date: the date of initiation of the first treatment after T-DM1.
cPatients could have received more than one type of therapy.
dIncludes T-DM1 treatment but excludes trastuzumab treatment.
Effectiveness of treatment strategy in the ESME DB-01
matched cohort

For the first regimen following T-DM1 therapy, 73.7% of
patients in the ESME DB-01 matched cohort received an
anti-HER2 therapy, whereas 35% received an oral chemo-
therapy and 37.2% received an intravenous chemotherapy
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmorw.2024.100043). Disease progression was the
primary reason for discontinuing the first treatment
regimen after T-DM1, followed by physician’s choice/
protocol-driven choice and toxicity.
Volume 4 - Issue C - 2024
Tumor responses in the ESME DB-01 matched cohort
could only be assessed in 115 patients, as the radiographic
scans for 22 of 137 patients were of insufficient quality to
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enable radiologist assessment. For rwBOR among these 115
patients, PR, SD, and PD were observed in 14 (12.2%), 42
(36.5%), and 30 (26.1%) patients, respectively; no patient
had a CR and more patients who previously received per-
tuzumab had a PR than patients without prior pertuzumab
exposure (16.7% versus 6.1%, respectively; Table 3). The
rwORR was 12.2% (95% CI 6.2% to 18.2%; only PRs) and
rwDCR was 73.9% (95% CI 65.9% to 81.9%). In patients with
relapsed and de novo mBC, the rwORR was 13.9% (95% CI
5.9% to 21.9%) and 9.3% (95% CI 2.6% to 22.1%), respec-
tively (Supplementary Table S3, available at https://doi.org/
10.1016/j.esmorw.2024.100043).

In the matched cohort, the median rwPFS during the
first subsequent regimen following T-DM1 therapy was 4.7
months (95% CI 3.8-6.0 months; Figure 2A, Table 3); this
did not differ in patients with and without prior pertuzu-
mab treatment [5.1 months (95% CI 3.8-6.7 months) and
4.4 months (95% CI 2.8-6.0 months), respectively;
Figure 2B]. The median rwPFS in the matched cohort was
also similar in patients with de novo mBC and relapsed
mBC [4.2 months (95% CI 2.6-6.7 months) and 4.8 months
(95% CI 3.8-6.6 months), respectively] (Supplementary
Figure S1, available at https://doi.org/10.1016/j.esmorw.
2024.100043).

The median OS from the index date for patients in the
matched cohort was 24.1 months (95% CI 18.5-26.4
months; Figure 2C, Table 3) and was numerically longer in
patients without prior pertuzumab treatment than patients
with prior pertuzumab exposure [29.7 months (95% CI 20.1-
47.7 months) and 21.1 months (95% CI 17.0-25.4 months);
Figure 2D]. The median OS in the matched cohort was also
numerically longer in patients with de novo mBC compared
with patients with relapsed mBC [26.5 months (95% CI 14.4
Table 3. Real-world overall response rate, rwDCR, rwPFS, and OS during the fir

ESME DB-01 matched

rwBOR, n (%)
CR 0 (0)
PR 14 (12.2)
SD 42 (36.5)
PD 30 (26.1)
Non-CR/non-PD 29 (25.2)

rwORR (CR þ PR), n (%); 95% CI 14 (12.2); 6.2% to 18
rwDCR (CR þ PR þ SD þ non-CR/non-PD), n (%); 95% CI 85 (73.9); 65.9% to 8

ESME DB-01 matched cohort

rwPFS (months), median (95% CI) 4.7 (3.8-6.0)
OSe (months), median (95% CI) 24.1 (18.5-26.4)

CI, confidence interval; CR, complete response; DB-01, DESTINY-Breast01; ESME, Epidemiolo
partial response; rwBOR, real-world best overall response; rwDCR, real-world disease contro
survival; SD, stable disease; T-DM1, trastuzumab emtansine.
a22 of 137 patients in the ESME DB-01 matched cohort were excluded from the response
response assessment.
bIndex date: the date of initiation of the first treatment after T-DM1.
c95% normal CI.
dExact binomial CI.
eOverall survival calculated from the index date.
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months-not estimable) and 22.1 months (95% CI 18.5-25.4
months); Supplementary Figure S2, available at https://doi.
org/10.1016/j.esmorw.2024.100043].

The standardized mortality ratio weighting sensitivity
analysis results for survival endpoints were also similar to
those of the main analysis in the ESME DB-01 matched
cohort (Supplementary Table S4, available at https://doi.
org/10.1016/j.esmorw.2024.100043), indicating that the
results of the propensity score caliper matching method
may be robust.
DISCUSSION

From a real-world dataset of 137 patients from the Uni-
cancer ESME mBC database matched to 137 patients
enrolled in DESTINY-Breast01, real-world effectiveness out-
comes were estimated in patients with HER2þ mBC who
received treatment following T-DM1. Most patients in the
ESME DB-01 matched cohort (73%) received an HER2-
directed therapy and about one-third received oral or
intravenous chemotherapy as part of their first regimen
following T-DM1. Patients in the matched cohort had not
received T-DXd as it was not a commercially available
therapy at the time of the study. In the ESME DB-01
matched cohort, the ORR was 12.2%, with all responses
being PRs, and the DCR was 73.9%. The median rwPFS
during the first regimen after T-DM1 was 4.7 months and
was similar regardless of prior pertuzumab exposure or de
novo or relapsed mBC. The median OS from the index date
was 24.1 months, with a longer OS observed in patients
without prior pertuzumab exposure than patients with prior
exposure and in patients with de novo than relapsed mBC.
Prior treatment with pertuzumab was selected as a
st regimen following T-DM1 therapy

cohort (n [ 115a) ESME DB-01 matched cohort pertuzumab exposure
before the index dateb

Yes (n ¼ 66) No (n ¼ 49)

0 (0) 0 (0)
11 (16.7) 3 (6.1)
27 (40.9) 15 (30.6)
16 (24.2) 14 (28.6)
12 (18.2) 17 (34.7)

.2%c 11 (16.7); 7.7% to 25.7%c 3 (6.1); 1.3% to 16.9%d

1.9c 50 (75.8); 65.4% to 86.1c 35 (71.4); 58.8% to 84.1c

(n [ 137) ESME DB-01 matched cohort pertuzumab
exposure before the index dateb

(n ¼ 78) (n ¼ 59)

5.1 (3.8-6.7) 4.4 (2.8-6.0)
21.1 (17.0-25.4) 29.7 (20.1-47.7)

gy Strategy and Medical Economics; OS, overall survival; PD, progressive disease; PR,
l rate; rwORR, real-world objective response rate; rwPFS, real-world progression-free

analysis because the image quality of their radiographic scans was insufficient for
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Figure 2. KaplaneMeier survival curves for the ESME DB-01 matched cohort.
rwPFS during the first regimen following T-DM1 therapy in the (A) matched cohort and (B) the matched cohort according to pertuzumab exposure before the index
datea. Overall survival from the index datea in the (C) matched cohort and (D) the matched cohort according to pertuzumab exposure before the index datea. CI,
confidence interval; DB-01, DESTINY-Breast01; ESME, Epidemiology Strategy and Medical Economics; mOS, median overall survival; rwPFS, real-world progression-free
survival; T-DM1, trastuzumab emtansine.
aIndex date is the date of initiation of the first treatment after T-DM1.
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propensity score matching factor due to a previous report
that suggested that exposure to pertuzumab may affect the
efficacy of subsequent HER2-targeted therapy.28 Although
the median PFS in the matched cohort did not differ
depending on pertuzumab exposure, patients without prior
pertuzumab treatment demonstrated a numerically longer
OS than those with prior exposure; further investigations
would be needed to confirm this difference.

This real-world evidence demonstrated the unmet
medical need at the time of the study for an effective
therapy in patients with HER2þ mBC after treatment with
T-DM1. This type of evidence generation is useful to
contextualize clinical trial results in regulatory submissions
and for comparative effectiveness estimates during reim-
bursement processes, particularly when assessing phase II,
single-arm trial data. At the time of the Biologics Licensing
Application submission for T-DXd, the standard of care for
the first-line treatment of patients with HER2þ mBC
included combination therapy of trastuzumab, pertuzu-
mab, and a taxane followed by T-DM1 in the second-line
setting, with no standard of care established following
Volume 4 - Issue C - 2024
T-DM1.10,11 Ultimately, results from DESTINY-Breast01 led
to the approval of T-DXd and established this drug as the
new standard of care following T-DM1. The results from
the phase III DESTINY-Breast03 study have since then led
to T-DXd replacing T-DM1 as the second-line standard-of-
care therapy for patients with HER2þ unresectable cancer
or mBC previously treated with an anti-HER2-based
regimen.10

Results from DESTINY-Breast01 were further supported
by the results of DESTINY-Breast02, a phase III, open-label
confirmatory trial for DESTINY-Breast01, which enrolled
patients previously treated with T-DM1 who were then
randomized to receive either T-DXd or treatment of physi-
cian’s choice (capecitabine plus trastuzumab or capecitabine
plus lapatinib). The results of DESTINY-Breast02 demon-
strated an ORR of 70%, a median PFS of 17.8 months, and
a median OS of 39.2 months in the T-DXd treatment group
versus an ORR of 29%, a median PFS of 6.9 months,
and a median OS of 26.5 months in the treatment of phy-
sician’s choice group.17 Of note, there were differences in
patient therapy history between DESTINY-Breast01 and
https://doi.org/10.1016/j.esmorw.2024.100043 7
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DESTINY-Breast02, with a median of six prior regimens in
patients enrolled in DESTINY-Breast01 compared with a
median of two prior lines of therapy in the locally
advanced/metastatic setting for patients enrolled in
DESTINY-Breast02. In addition, patients who had been
previously treated with capecitabine were ineligible for
enrollment into DESTINY-Breast02.9,17 A direct comparison
of effectiveness outcomes in the ESME DB-01 matched
cohort cannot be made with the efficacy outcomes
observed in DESTINY-Breast01 and DESTINY-Breast02 due to
differences in study design and data collection as well as
differences in therapies used following T-DM1 in the
comparator arm of DESTINY-Breast02.17

A strength of this analysis is that the Unicancer ESME
database pools data gathered from patient electronic health
records, pharmacy records, and hospital databases from
several centers that specialize in oncology. These abundant
clinical data allowed the creation of an observational cohort
that was similar to patients enrolled in DESTINY-Breast01.
Thus, RWD were used in this analysis to leverage and
contextualize clinical trial data from the DESTINY-Breast01
clinical trial. In addition, propensity scores were used to
balance potential differences in background variables,
which enhanced the evaluation of treatment effects on
survival outcomes by removing any association between
measured confounders and treatment.26,30

Some limitations of this study are the potential selection
bias when matching cohorts and differences in the follow-
up and treatment times of patients in the ESME DB-01
matched cohort. Propensity score matching was carried
out to minimize overall confounding, but a potential exists
for residual confounding. Furthermore, although a sensi-
tivity analysis was conducted to assess the robustness of
the matching method, it was not exhaustive in assessing the
impact of all possible variables. In addition, not all patients
from the DESTINY-Breast01 trial could be matched; only
30.8% of patients in the reference cohort from the Uni-
cancer ESME mBC database met the required criteria for
matching. About one-fourth of patients in the ESME DB-01
matched cohort also did not receive an anti-HER2 treatment
as the first subsequent regimen following T-DM1, whereas
all patients in the DESTINY-Breast01 cohort did. Patients
from the matched cohort were also followed up and treated
according to the guidelines and practices current to the
institution at their time of treatment, resulting in inherent
differences across the treatment institutions comprising the
French comprehensive cancer centers as well as the times
of treatment. In addition, the patient data source was
restricted to only the 18 cancer centers that comprise the
ESME network. Finally, these analyses present descriptive
results; no direct statistical comparisons were made be-
tween the matched cohort and patients from DESTINY-
Breast01. Therefore interpretations of these data in
context with DESTINY-Breast01 should be made with
caution.

This study characterized third-line treatment strategies
and responses in a real-world patient population with
advanced HER2þ mBC who were previously treated with
8 https://doi.org/10.1016/j.esmorw.2024.100043
T-DM1, which was the common second-line treatment at
the time of this analysis. In the absence of a comparator
arm in the DESTINY-Breast01 trial, this RWE demonstrated
an unmet medical need in the third-line and later setting at
the time that DESTINY-Breast01 was initiated.
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