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Background: DESTINY-Breast03 is a randomized, multicenter, open-label, phase III study of trastuzumab deruxtecan (T-
DXd) versus trastuzumab emtansine (T-DM1) in patients with human epidermal growth factor receptor 2 (HER2)-
positive metastatic breast cancer (mBC) previously treated with trastuzumab and a taxane. A statistically significant
improvement in progression-free survival (PFS) versus T-DM1 was reported in the primary analysis. Here, we report
exploratory efficacy data in patients with and without brain metastases (BMs) at baseline.
Patients and methods: Patients were randomly assigned 1 : 1 to receive T-DXd 5.4 mg/kg or T-DM1 3.6 mg/kg. Patients
with clinically inactive/asymptomatic BMs were eligible. Lesions were measured as per modified RECIST, version 1.1.
Outcomes included PFS by blinded independent central review (BICR), objective response rate (ORR), and
intracranial ORR as per BICR.
Results: As of 21 May 2021, 43/261 patients randomized to T-DXd and 39/263 patients randomized to T-DM1 had BMs
at baseline, as per investigator assessment. Among patients with baseline BMs, 20/43 in the T-DXd arm and 19/39 in
the T-DM1 arm had not received prior local BM treatment. For patients with BMs, median PFS was 15.0 months [95%
confidence interval (CI) 12.5-22.2 months] for T-DXd versus 3.0 months (95% CI 2.8-5.8 months) for T-DM1; hazard ratio
(HR) 0.25 (95% CI 0.13-0.45). For patients without BMs, median PFS was not reached (95% CI 22.4 months-not
estimable) for T-DXd versus 7.1 months (95% CI 5.6-9.7 months) for T-DM1; HR 0.30 (95% CI 0.22-0.40). Confirmed
systemic ORR was 67.4% for T-DXd versus 20.5% for T-DM1 and 82.1% for T-DXd versus 36.6% for T-DM1 for
patients with and without BMs, respectively. Intracranial ORR was 65.7% with T-DXd versus 34.3% with T-DM1.
Conclusions: Patients with HER2-positive mBC whose disease progressed after trastuzumab and a taxane achieved a
substantial benefit from treatment with T-DXd compared with T-DM1, including those with baseline BMs.
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INTRODUCTION

Although human epidermal growth factor receptor 2
(HER2)-targeted therapies have improved disease prog-
nosis, most patients with advanced HER2-positive breast
cancer will experience disease progression.1 Up to 50% of
patients with advanced HER2-positive disease will develop
brain metastases (BMs), and these patients have a poor
prognosis.2 According to observational studies, for patients
with HER2-positive metastatic breast cancer (mBC) with BM
treated with HER2-targeted therapies, median overall sur-
vival (OS) ranges from w18 to 30 months and median
progression-free survival (PFS) ranges from w6 to 10
months.2-4 Approximately 70%-90% of patients described in
these studies had received prior local BM therapy and most
had received at least one prior line of systemic anti-HER2
therapy, including trastuzumab.2,4 Initial treatment of BMs
typically involves locally directed therapies, including
resection with post-operative radiation, stereotactic radio-
surgery, and/or whole-brain radiotherapy, depending on
metastasis size, resectability, and symptoms.5,6 However,
patients often experience intracranial disease progression
within 6-12 months with these therapies.6 Therefore,
additional treatment options are needed for patients with
brain lesions.

Several anti-HER2 therapies have been investigated for
the treatment of BMs in HER2-positive mBC. The HER2-
CLIMB trial enrolled a proportion of patients with BMs,
including patients with BMs that were untreated, treated
and stable, or treated and progressing. The trial evaluated
tucatinib in combination with trastuzumab and capecitabine
versus placebo in combination with trastuzumab and
capecitabine in patients with HER2-positive locally
advanced or metastatic mBC who had previously received
trastuzumab, pertuzumab, and trastuzumab emtansine
(T-DM1); patients were excluded from HER2CLIMB if they
had been previously treated with neratinib, afatinib, or any
investigational HER2/epidermal growth factor receptor or
HER2 tyrosine kinase inhibitors (TKIs). However, patients
who had received lapatinib at least 1 year before enrolling
were eligible. Patients in the overall study population had
received a median of three prior lines of therapy in the
metastatic setting. The confirmed intracranial objective
response rate (ORR) was 47.3% [95% confidence interval
(CI) 33.7% to 61.2%] in the tucatinib arm and 20.0% (95% CI
5.7% to 43.7%) in the placebo arm.6,7 In a subgroup analysis
of the single-arm KAMILLA trial of T-DM1 in patients with
HER2-positive advanced breast cancer who had received
prior HER2-targeted therapy and chemotherapy, median
PFS was 5.5 months (95% CI 5.3-5.6 months) for patients
with untreated, asymptomatic, or controlled BMs at base-
line and 7.7 months (95% CI 6.8-8.1 months) for patients
without BMs. In patients with BMs, a best overall response
rate, defined as complete response (CR) or partial response
(PR), of 21.4% (27/126; 95% CI 14.6% to 29.6%) was re-
ported. A �30% reduction in the sum of largest diameters
of brain lesions was observed in 42.9% (54/126; 95% CI
34.1% to 52.0%) of patients, including 49.3% (33/67; 95% CI
2 https://doi.org/10.1016/j.esmoop.2024.102924
36.9% to 61.8%) of patients without prior radiotherapy to
the brain.8 In a retrospective subgroup analysis of the
EMILIA trial, median PFS was 5.9 months with T-DM1 versus
5.7 months with capecitabineelapatinib in patients with
advanced HER2-positive mBC with previously treated and
stable central nervous system (CNS) metastases; hazard
ratio (HR) 1.0 (95% CI 0.54-1.84).9

Before DESTINY-Breast03, T-DM1 was the standard-of-
care treatment for patients with HER2-positive mBC
whose disease progressed after trastuzumab and a taxane.
Approval was based on the results of the phase III EMILIA
trial, in which median PFS was 9.6 months with T-DM1
versus 6.4 months with lapatinibecapecitabine; HR 0.65
(95% CI 0.55-0.77), P < 0.001.10

Trastuzumab deruxtecan (T-DXd) is an antibodyedrug
conjugate (ADC) comprising a humanized monoclonal anti-
HER2 antibody designed to deliver an optimal antitumor
effect.11,12 A cytotoxic topoisomerase I inhibitor payload is
attached via a cleavable linker.11,12 Release of the
membrane-permeable payload occurs after internalization
of T-DXd, causing a bystander antitumor effect, resulting in
death of the cell that internalized T-DXd as well as adjacent
cells, regardless of HER2 expression.13

T-DXd has previously demonstrated systemic efficacy in
patients with BMs. In a subgroup analysis of DESTINY-
Breast01, the systemic ORR and median PFS with T-DXd in
patients with a history of BMs (n ¼ 24) were 58.3% (95% CI
36.6% to 77.9%) and 18.1 months (95% CI 6.7-18.1 months),
respectively, and were 61.3% (95% CI 53.2% to 68.8%) and
16.4 months (95% CI 12.7 months-nonevaluable), respec-
tively, in patients without a history of BMs.14

Intracranial efficacy of T-DXd has also been reported in
both preclinical and clinical studies. Kabraji et al. reported
that T-DXd reduced tumor size and prolonged survival in
orthotopic HER2-positive breast cancer BM-derived xeno-
graft mice compared with vehicle control (67-78 days
versus 154-156 days).15 In the prospective, single-center,
single-arm, phase II TUXEDO-1 trial, T-DXd demonstrated
efficacy and safety in patients with HER2-positive mBC
with newly diagnosed, untreated, or progressing BMs.
Intracranial response was observed in 11/15 patients
[73.3% (95% CI 48.1% to 89.1%)].16 In DEBBRAH, a multi-
center, open-label, multicohort, phase II trial in patients
with advanced HER2-positive or HER2-low mBC with BMs,
T-DXd demonstrated preliminary intracranial efficacy in
patients with pretreated HER2-positive stable, untreated,
or progressing BMs. Intracranial objective response was
reported in 2/4 patients [50.0% (95% CI 6.7% to 93.2%)]
with asymptomatic untreated BMs and 4/9 patients
[44.4% (95% CI 13.7% to 78.8%)] with treated and pro-
gressing BMs.17

In the phase III DESTINY-Breast03 trial, T-DXd demon-
strated a clinically meaningful and statistically significant
improvement in PFS versus T-DM1 in patients with HER2-
positive mBC: not reached (NR) [95% CI 18.5 months-not
estimable (NE)] versus 6.8 months (95% CI 5.6-8.2
months); HR 0.284 (95% CI 0.217-0.373, P < 0.0001). The
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12-month PFS was 75.8% for T-DXd (95% CI 69.8% to 80.7%)
versus 34.1% (95% CI 27.7% to 40.5%) for T-DM1.18 Based
on the strength of DESTINY-Breast03 efficacy and safety
data, the United States Food and Drug Administration (FDA)
approved T-DXd for the treatment of patients with unre-
sectable or advanced HER2-positive breast cancer who have
received prior anti-HER2 therapy in the metastatic setting or
in the adjuvant/neoadjuvant setting and have progressed
within 6 months.19 We report subgroup analyses for pa-
tients from DESTINY-Breast03 with and without BMs at
baseline.
PATIENTS AND METHODS

Trial design

DESTINY-Breast03 is an open-label, multicenter, phase III
study in patients with HER2-positive breast cancer designed
to investigate the efficacy and safety of T-DXd versus T-DM1
in patients with HER2-positive, unresectable, and/or meta-
static BC whose disease has progressed on or after trastu-
zumab and a taxane in the advanced/metastatic setting or
whose disease recurred within 6 months after neoadjuvant
or adjuvant treatment involving trastuzumab and a taxane.
The trial design, study site information, and primary results
have previously been published.18

All participants were assessed as per investigator at
baseline for the presence of BMs. In this study, patients
with clinically inactive/asymptomatic BM were allowed if
they did not require treatment with corticosteroids or an-
ticonvulsants. Concomitant continuous use of corticoste-
roids was prohibited during the study. The initial version of
the protocol allowed patients with previously locally un-
treated BMs to be enrolled. Following the protocol
amendment, prior local therapy to BM became mandatory.
Patients with treated BMs were eligible if they were stable
and not symptomatic. Patients with BMs must have
recovered from the acute toxic effect of radiotherapy. At
least 2 weeks must have elapsed since the receipt of
whole-brain radiotherapy or stereotactic radiation therapy,
and radiotherapy during the treatment period was
prohibited.

Patients were excluded if they had a history of nonin-
fectious interstitial lung disease (ILD)/pneumonitis that
required glucocorticoids or had suspected ILD/pneumonitis
that could not be ruled out by imaging at screening. Full
inclusion and exclusion criteria are included with the trial
protocol and have previously been published.18
Randomization and masking

Patients were randomly assigned 1 : 1 to T-DXd or T-DM1. T-
DXd was administered intravenously every 3 weeks at 5.4 mg
per kilogram of body weight, and T-DM1 was administered
intravenously every 3 weeks at 3.6 mg per kilogram of body
weight. Randomization was carried out with the use of an
interactive web-based system. Patients and investigators
were not masked to the treatment administered. Full
randomization details have been previously published.18
Volume 9 - Issue 5 - 2024
Trial oversight

This study was sponsored and designed by Daiichi Sankyo
and was funded by AstraZeneca and Daiichi Sankyo. The
study was approved by the institutional review board at
each site and conducted in adherence with the Interna-
tional Conference on Harmonization Good Clinical Practice,
the Declaration of Helsinki, and local regulations on the
conduct of clinical research. All patients provided written
informed consent before study participation.

Assessment and classification of brain metastases in the
primary trial

Brain lesions were considered nontarget lesions only and
were not required to be measurable for the assessment of
the primary trial efficacy outcome, as per modified RECIST,
version 1.1 (mRECIST v1.1).20 Assessment of the primary
outcome has been previously published.18 Baseline brain
computed tomography (CT) or magnetic resonance imaging
(MRI) was mandatory for all patients at screening. Regular
brain imaging was continued at 6-week (�7 days) intervals
from randomization in patients with baseline BMs as per
investigator assessment, independent of treatment cycle.
Patients without BMs at baseline as per investigator
assessment did not require additional brain scans for tumor
assessment unless clinically indicated. Imaging results were
reviewed by an independent radiologic facility for patients
with baseline BMs as identified by investigator.

Efficacy assessments

Preplanned efficacy assessments included PFS by blinded
independent central review (BICR) and ORR by BICR, as
assessed by mRECIST v1.1.20 For efficacy assessments, pa-
tients with BMs were evaluated regardless of prior local
treatment to BMs.

Exploratory efficacy assessments

Assessment of intracranial response was not planned in the
protocol. Measurement of brain lesions was carried out
retrospectively by BICR. Exploratory analyses included per-
centage change in sum of diameters of intracranial lesions,
intracranial ORR as per BICR, and sites of progression.
Intracranial ORR was assessed as the proportion of patients
with a best overall intracranial response of CR or PR as
assessed by BICR as per mRECIST v1.1.20

Safety assessments

Safety results have been previously described.18

Primary statistical analyses

PFS was defined as the time from the date of randomization
to the date of the first radiographic disease progression or
death due to any cause, whichever came first. Median PFS
was evaluated using KaplaneMeier analysis; 95% CI was
evaluated using the BrookmeyereCrowley method. Esti-
mates and 95% CI for PFS rate at the specified time point
were from KaplaneMeier analysis.
https://doi.org/10.1016/j.esmoop.2024.102924 3
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Table 1. Patient characteristics and prior therapies

T-DXd (n [ 261) T-DM1 (n ¼ 263)

Patients with BMs
(n ¼ 43)

Patients without BMs
(n ¼ 218)

Patients with BMs
(n ¼ 39)

Patients without BMs
(n ¼ 224)

Age, median (range), years 52.8 (29.2-76.2) 54.4 (27.9-83.1) 51.8 (26.0-78.2) 54.8 (20.2-83.0)
Female, n (%) 43 (100) 217 (99.5) 38 (97.4) 224 (100)
Region, n (%)
Europe 10 (23.3) 44 (20.2) 4 (10.3) 46 (20.5)
Asia 24 (55.8) 125 (57.3) 30 (76.9) 130 (58.0)
North America 1 (2.3) 16 (7.3) 1 (2.6) 16 (7.1)
Rest of the worlda 8 (18.6) 33 (15.1) 4 (10.3) 32 (14.3)

HER2 status (IHC), n (%)
3þ 39 (90.7) 195 (89.4) 38 (97.4) 194 (86.6)
2þ 4 (9.3) 21 (9.6) 1 (2.6) 29 (12.9)
1þ/not evaluable 0/0 1 (0.5)/1 (0.5) 0/0 0/1 (0.4)

ECOG PS, n (%)
0/1 20 (46.5)/23 (53.5) 134 (61.5)/83 (38.1) 21 (53.8)/18 (46.2) 154 (68.8)/69 (30.8)

Hormone receptor, n (%)
Positive/negative 23 (53.5)/20 (46.5) 108 (49.5)/110 (50.5) 19 (48.7)/20 (51.3) 115 (51.3)/109 (48.7)

Visceral disease, n (%)
Yes/no 34 (79.1)/9 (20.9) 150 (68.8)/68 (31.2) 33 (84.6)/6 (15.4) 152 (67.9)/72 (32.1)

Prior treatment for mBC, n (%) 43 (100) 217 (99.5) 39 (100) 223 (99.6)
Prior lines of therapy in the
metastatic setting, n (%)
0-1 15 (34.9) 94 (43.1) 12 (30.8) 91 (40.6)
�2 28 (65.1) 124 (56.9) 27 (69.2) 133 (59.4)

Prior anti-HER2 therapy, n (%)
Trastuzumab 43 (100) 217 (99.5) 39 (100) 223 (99.6)
Pertuzumab 26 (60.5) 136 (62.4) 21 (53.8) 137 (61.2)

Prior HER2 TKI therapy, n (%) 10 (23.3) 32 (14.7) 12 (30.8) 24 (10.7)
Prior treatment for BMs, n (%)
None 20 (46.5) d 19 (48.7) d
RT alone 16 (37.2) 15 (38.5)
Surgery alone 1 (2.3) 2 (5.1)
RT and surgery 6 (14.0) 3 (7.7)

Time since prior RT to the brain,
median (range), months

1.6 (0.5-45.2) d 3.4 (0.5-80.1) d

BMs, brain metastases; ECOG PS, Eastern Cooperative Oncology Group performance status; HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; ISH, in
situ hybridization; mBC, metastatic breast cancer; RT, radiotherapy; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan, TKI, tyrosine kinase inhibitor.
aIncludes South America and Australia.
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ORR and 95% CI were determined based on Cloppere
Pearson method for single proportion, with the difference
between treatment arms based on the difference of two
proportions with continuity correction. The full statistical
analysis plan has been previously published.18

Exploratory statistical analyses

Intracranial assessments were not prespecified in the pro-
tocol, and statistical analyses were not carried out. This
study is registered with ClinicalTrials.gov, NCT03529110.

RESULTS

Patients

Between 30 July 2018 and 23 June 2020, 524 patients at
169 study centers in Asia, Australia, Europe, North America,
and South America were enrolled and randomly assigned to
receive either T-DXd (n ¼ 261) or T-DM1 (n ¼ 263)
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2024.102924). At data cut-off (21 May
2021), 125 patients (48.6%) who received T-DXd and
214 patients (82.0%) who received T-DM1 had discontinued
treatment. Baseline characteristics and prior therapies were
4 https://doi.org/10.1016/j.esmoop.2024.102924
balanced across treatment arms and in patients with
and without BMs (Table 1). In the T-DXd arm, 62 patients
(23.8%) had a history of BMs compared with 52 pa-
tients (19.8%) in the T-DM1 arm.18 In the T-DXd arm,
43 patients (16.5%) had BMs at baseline, compared
with 39 patients (14.8%) in the T-DM1 arm. There were
20/43 patients (46.5%) randomly assigned to T-DXd and
19/39 patients (48.7%) randomly assigned to T-DM1 who
had not received any prior BM treatment (radiotherapy or
surgery). In the T-DXd arm, 22/43 patients (51.2%) with BMs
had received prior radiotherapy to the brain and 21/43
patients (48.8%) had not. In the T-DM1 arm, 18/39 patients
(46.2%) with BMs had received prior radiotherapy to the
brain and 21/39 patients (53.8%) had not.
Efficacy

Median PFS for patientswith BMs at baselinewas 15.0months
(95% CI 12.5-22.2 months) for T-DXd versus 3.0 months
(95% CI 2.8-5.8months) for T-DM1 (HR 0.25, 95% CI 0.13-0.45)
(Figure 1, Table 2). The 12-month PFS rate for patients with
BMs was 72.0% (95% CI 55.0% to 83.5%) for T-DXd versus
20.9% (95% CI 8.7% to 36.6%) for T-DM1.
Volume 9 - Issue 5 - 2024
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Figure 1. KaplaneMeier curves of PFS in patients (A) with and (B) without BMs.
BMs, brain metastases; CI, confidence interval; HR, hazard ratio; mPFS, median progression-free survival; NE, not estimable; NR, not reached; PFS, progression-free
survival; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
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Table 2. Progression-free survival summary

Patients with BMs (n ¼ 82) Patient without BMs (n ¼ 442)

T-DXd (n ¼ 43) T-DM1 (n ¼ 39) T-DXd (n ¼ 218) T-DM1 (n ¼ 224)

Median PFS (95% CI), months 15.0 (12.5-22.2) 3.0 (2.8-5.8) NR (22.4-NE) 7.1 (5.6-9.7)
HR 0.25 (95% CI 0.13-0.45) HR 0.30 (95% CI 0.22-0.40)

12-month PFS rate (95% CI), % 72.0 (55.0-83.5) 20.9 (8.7-36.6) 76.5 (70.0-81.8) 36.4 (29.4-43.4)
Median PFS, patients without prior BM therapy (95% CI), months 16.8 (12.4-NE)

(n ¼ 20)
5.6 (2.8-5.8)
(n ¼ 19)

d d

HR 0.16 (95% CI 0.06-0.44) d d
Median PFS, patients with prior BM therapy (95% CI), months 14.1 (8.5-18.5)

(n ¼ 23)
2.8 (2.6-NE)
(n ¼ 20)

d d

HR 0.35 (95% CI 0.15-0.79) d d

BMs, brain metastases; CI, confidence interval; HR, hazard ratio; NE, not estimable; NR, not reached; PFS, progression-free survival; T-DM1, trastuzumab emtansine; T-DXd,
trastuzumab deruxtecan.
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Median PFS for patients without BMs was NR (95% CI
22.4 months-NE) for T-DXd versus 7.1 months (95% CI 5.6-
9.7 months) for T-DM1 (HR 0.30, 95% CI 0.22-0.40). Twelve-
month PFS rate for patients without BMs was 76.5% (95% CI
70.0% to 81.8%) for T-DXd versus 36.4% (95% CI 29.4% to
43.4%) for T-DM1.

Confirmed systemic objective response was achieved by
208 patients (79.7%) in the T-DXd arm (95% CI 74.3% to
84.4%) versus 90 patients (34.2%) in the T-DM1 arm (95% CI
28.5% to 40.3%) (Figure 2, Table 3). For patients with BMs,
the confirmed systemic ORR was 67.4% (29/43; 95% CI
51.5% to 80.9%) for T-DXd versus 20.5% (8/39; 95% CI 9.3%
to 36.5%) for T-DM1. For patients without BMs, confirmed
systemic ORR was 82.1% (179/218; 95% CI 76.4% to 87.0%)
for T-DXd versus 36.6% (82/224; 95% CI 30.3% to 43.3%) for
T-DM1.
Intracranial response

Although there were 82 patients with baseline BMs as
assessed by investigator, 70 patients had imaging-
detectable BMs (35 in each arm) as assessed by indepen-
dent central review at baseline. In the T-DXd arm, 11 pa-
tients (31.4%) had BMs detected by CT scan and 24 (68.6%)
by MRI at baseline. In the T-DM1 arm, 12 patients (34.4%)
had BMs detected by CT scan and 23 (65.7%) by MRI at
baseline. Of the 70 patients with imaging-detectable BMs,
23 patients in the T-DXd arm and 24 patients in the T-DM1
arm had at least one measurable lesion (a minimum size of
10 mm by CT/MRI scan) at baseline; the remaining patients
had nontarget lesions only.

The best percentage change in sum of diameters of
intracranial lesions from baseline is shown in Figure 3A for
patients with BMs. Only patients with measurable BM
lesion assessments and at least one post-baseline scan were
eligible for inclusion in the waterfall plot. Of the patients in
the waterfall plot, 10/21 (47.6%) randomly assigned to
T-DXd and 10/23 (43.5%) randomly assigned to T-DM1 had
received prior radiotherapy to the brain.

An objective intracranial response of CR or PR was
experienced by 23/35 patients (65.7%) randomized to
T-DXd, compared with 12/35 patients (34.3%) randomized
6 https://doi.org/10.1016/j.esmoop.2024.102924
to T-DM1 (Table 3). Intracranial CR was experienced by
28.6% (10/35) of patients with T-DXd compared with 2.9%
(1/35) with T-DM1. Intracranial PR was experienced by
37.1% (13/35) of patients with T-DXd versus 31.4% (11/35)
with T-DM1. Intracranial progressive disease (PD) was not
reported in any of the 35 patients with BMs in the T-DXd
arm compared with 7/35 patients (20.0%) in the T-DM1
arm. No patients in the T-DXd arm and one patient (2.9%) in
the T-DM1 arm had an intracranial response that was not
evaluable.

BM lesion size over time is shown in Figure 3B for pa-
tients randomly assigned to T-DXd and in Figure 3C for
patients randomly assigned to T-DM1.
Sites of progression

Sites of first progression by BICR are shown in
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2024.102924. Overall, any PD was experi-
enced by 84 patients (32.2%) randomly assigned to T-DXd
versus 155 (58.9%) to T-DM1 at the time of data cut-off.
For patients with BMs, 48.8% (21/43) had PD with T-DXd
versus 69.2% (27/39) with T-DM1. For patients without
BMs, 28.9% (63/218) had PD with T-DXd versus 57.1%
(128/224) with T-DM1. For patients with BMs, the most
common first site of progression with T-DXd was the brain
[9 patients (20.9%)], followed by lung, breast, and liver
[3 patients, each (7.0%)]; with T-DM1, the most common
site was the brain [11 patients (28.2%)], followed by lung
[10 patients (25.6%)], breast [6 patients (15.4%)], and liver
[5 patients (12.8%)]. For patients without BMs, the most
common sites of first progression with T-DXd were the
liver and lung [16 patients, each (7.3%)], followed by
breast [7 patients (3.2%)], and axillary lymph nodes
[5 patients (2.3%)]; with T-DM1, the most common site
was the lung [41 patients (18.2%)], followed by breast
[32 patients (14.3%)], liver [19 patients (8.5%)], and axil-
lary lymph nodes [17 patients (7.6%)]. For patients
without BMs, the rate of disease progression in the brain
as the first site was 1.8% (4/218) for T-DXd versus 0.4%
(1/224) for T-DM1. Radiation necrosis in the brain
Volume 9 - Issue 5 - 2024
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All patients

T-DXd (n = 261)

No. of patients
with confirmed
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Yes (n = 82)

No (n = 442)

90/263
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82/224

208/261
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179/218

45.5 (37.6-53.4)

46.9 (25.6-68.3)

45.5 (36.9-54.1)

T-DM1 (n = 263)

No. of patients
with confirmed

CR/PR
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Objective response rate, %
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34.2

67.4
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82.1
36.6

0 20 40 60 80 100

Difference of T-DXd
versus T-DM1, %

(95% Cl)

Patients with BMs

Figure 2. Confirmed systemic ORR in patients with and without BMs.
BMs, brain metastases; CR, complete response; ORR, objective response rate; PR, partial response; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
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occurred in one patient (0.4%) in the T-DXd arm and no
patients in the T-DM1 arm.
DISCUSSION

In this exploratory analysis, consistent systemic disease
control and efficacy benefit were observed with T-DXd
versus T-DM1 in patients with HER2-positive mBC with and
without BMs. Median PFS was numerically longer with
T-DXd than with T-DM1 for patients with BMs (15.0 versus
3.0 months) and estimated to be numerically longer for
patients without BMs (NR versus 7.1 months). A higher
proportion of patients randomly assigned to T-DXd exhibi-
ted confirmed systemic objective response relative to those
randomly assigned to T-DM1, including in patients with
baseline BMs. T-DXd treatment was associated with sub-
stantial intracranial response [23/35 patients (65.7%) versus
12/35 patients (34.3%)] and reduction in CNS disease.
Intracranial PD was observed in fewer patients randomized
to T-DXd compared with T-DM1 [0/35 patients (0%) versus
7/35 patients (20.0%)]. For patients with BMs at baseline,
those randomized to T-DXd experienced fewer PD events
versus T-DM1 (48.8% versus 69.2%).

Patients with advanced HER2-positive mBC with BMs
have a poor prognosis and limited treatment options.2 The
current treatment landscape for these patients includes
T-DM1 in addition to the small-molecule HER2 TKIs lapati-
nib, neratinib, and tucatinib.21 Although cross-trial com-
parisons should be made with caution, prior trials
evaluating the efficacy of these TKIs in patients with HER2-
positive mBC and BMs have reported numerically lower
median PFS and ORRs compared with the efficacy observed
with T-DXd in DESTINY-Breast03 (Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2024.1029
24). It should be noted that some of these trials included
patients with previously treated progressive BMs.

TKIs are hypothesized to more readily penetrate the
bloodebrain barrier compared with larger molecules, such
as trastuzumab. However, early data showed that the use of
large molecules, including ADCs, can lead to intracranial
responses, and preclinical studies have reported the accu-
mulation of ADCs in brain lesions.22 Data reported here
demonstrate intracranial efficacy for patients treated with
Volume 9 - Issue 5 - 2024
T-DXd, providing evidence that T-DXd may penetrate the
bloodebrain barrier to elicit response. Even as research is
ongoing, data suggest that intracranial efficacy of ADCs may
result from the disruption of the bloodebrain barrier by
decreased expression of tight junction proteins, loss of
astrocyte pedicles, and reduction in pericyte coverage in
brain tumors. Moreover, neoangiogenesis in early BM for-
mation has been shown to lead to leaky vasculature.23

Other potential mechanisms of ADC CNS delivery include
exposure to prior radiation and/or local surgery and a
bloodetumor barrier with heterogeneous permeability.23,24

Indeed, evidence for efficacy of T-DM1 in patients with
HER2-positive mBC with BMs has been reported.25,26 In the
EMILIA trial, patients with treated, asymptomatic BMs at
baseline had significantly improved OS with T-DM1
compared with capecitabineelapatinib (26.8 versus
12.9 months).9 In subgroup analyses from the KAMILLA
trial, intracranial response was observed in 42.9% of pa-
tients.8 Median PFS and ORR values reported for T-DXd in
the current analysis are numerically higher than values re-
ported for T-DM1 in KAMILLA and EMILIA.8,9

Intracranial activity of T-DXd has also been reported in
clinical trials in patients with HER2-positive mBC and BMs,
including those with active BMs, including untreated and
treated progressing BMs (Supplementary Table S2, available
at https://doi.org/10.1016/j.esmoop.2024.102924).14-17

Results from the DESTINY-Breast03 study provide an addi-
tional, larger dataset of T-DXd activity in patients with BMs.

DESTINY-Breast03 initially enrolled patients with active
BMs. In July 2020, the FDA issued guidelines for the inclu-
sion of patients with BMs in clinical trials. Guidance was
given for including patients with treated/stable BMs (pa-
tients who have received previous CNS-targeted therapy
and their CNS disease is stable), active BMs (new or pro-
gressive BMs that have not been treated with CNS-directed
therapy since documented progression), or leptomeningeal
metastases. The eligibility criteria were amended to no
longer include patients with untreated BMs.

The populationof patientswith baseline BMs randomized in
DESTINY-Breast03 was represented by patients with asymp-
tomatic CNS disease. Nearly half of the randomly assigned
population had not received any local therapy for their BMs,
which would classify them as having active BMs as per FDA
https://doi.org/10.1016/j.esmoop.2024.102924 7
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Table 3. Confirmed systemic and intracranial objective response rate and best overall response

Confirmed systemic objective response rate and best overall response

T-DXd T-DM1

Overall population
(n ¼ 261)

Patients with BMs
(n ¼ 43)

Patients without BMs
(n ¼ 218)

Overall population
(n ¼ 263)

Patients with BMs
(n ¼ 39)

Patients without BMs
(n ¼ 224)

Confirmed ORR,a n [%
(95% CI)]

208 [79.7 (74.3-84.4)] 29 [67.4 (51.5-80.9)] 179 [82.1 (76.4-87.0)] 90 [34.2 (28.5-40.3)] 8 [20.5 (9.3-36.5)] 82 [36.6 (30.3-43.3)]

CR 42 (16.1) 2 (4.7) 40 (18.3) 23 (8.7) 0 23 (10.3)
PR 166 (63.6) 27 (62.8) 139 (63.8) 67 (25.5) 8 (20.5) 59 (26.3)
SD 44 (16.9) 11 (25.6) 33 (15.1) 112 (42.6) 22 (56.4) 90 (40.2)
PD 3 (1.1) 1 (2.3) 2 (0.9) 46 (17.5) 7 (17.9) 39 (17.4)
Not evaluable 6 (2.3) 2 (4.7) 4 (1.8) 15 (5.7) 2 (5.1) 13 (5.8)
CR þ PR þ SD (DCR) 252 (96.6) 40 (93.0) 212 (97.2) 202 (76.8) 30 (76.9) 172 (76.8)
mDOR (95% CI), months Not evaluable

(20.3-not evaluable)
12.9 (8.5-not
evaluable)

Not evaluable
(20.3-not evaluable)

Not evaluable
(12.6-not evaluable)

7.2 (2.8-not
evaluable)

Not evaluable
(12.6-not evaluable)

Intracranial response
as per blinded independent
central reviewb

T-DXd (n ¼ 35) T-DM1 (n ¼ 35)

Best overall response,a n (%)
Patients with objective
response of CR or PR, n

23 12

CR 10 (28.6) 1 (2.9)
PR 13 (37.1) 11 (31.4)
Non-CR/non-PD 6 (17.1) 7 (20.0)
SD 4 (11.4) 7 (20.0)
PD 0 7 (20.0)
Not evaluable 0 1 (2.9)
Missing 2 (5.7) 1 (2.9)

BICR, blinded independent central review; BMs, brain metastases; CI, confidence interval; CR, complete response; DCR, disease control rate; mDOR, median duration of response; ORR, objective response rate; PD, progressive disease; PR, partial
response; SD, stable disease; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.
aBased on BICR.
bTable includes target and nontarget lesions.
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Figure 3. Waterfall and spider plots of brain lesion measurements. (A) Best percentage change in sum of diameters of measurable intracranial lesions from baseline
in patients with BMs. The red line at 20% indicates PD; the black line at �30% indicates PR. *Patients without prior radiation therapy to the brain. Brain lesion
measurements over time in (B) the T-DXd subgroup and (C) the T-DM1 subgroup.
BM, brain metastases; EOT, end of treatment; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan; Trt, treatment.
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criteria.27 The other half of patients with baseline BMs rep-
resents a subgroup with treated/stable BMs as per FDA
criteria. In this analysis, the outcomes in patients with active
and stable BMs were not assessed separately, which repre-
sents a limitation. Because clinical trials often exclude patients
with progressive/active BMs, it is not clear if HER2-directed
therapy is effective in these patients, and further studies are
therefore needed.3 The outcomes of patients with active and
stable BMs treated with T-DXd will be assessed in further
publications, which will consider longer follow-up and larger
sample size. Furthermore, the authors acknowledge that
Response Assessment in Neuro-Oncology BM (RANO-BM)
criteria might be considered as more applicable to assess ef-
ficacy outcomes in patients with brain tumors in prospective
clinical trials.28 However, our exploratory analysis was a
retrospective one and the parent protocol included patients
with and without BMs; therefore, RANO-BM criteria could not
be applied. We agree that this might be considered as a limi-
tation. However, other similar trials, including HER2CLIMB and
KAMILLA, assessed intracranial response using mRECIST.6,8,29
Volume 9 - Issue 5 - 2024
Additionally, as RANO-BM considers symptomatic changes in
assessment, and as these were not collected, it could not
therefore be utilized. Additionally, quality of life, neuro-
cognitive, and neurological function measures were not
assessed, which is a limitation of this retrospective study. The
authors note that these important parameters should be
included in future prospective studies in patients with BMs.

The ongoing DESTINY-Breast07 (NCT04538742; includes
patients with active or stable, untreated, or previously
treated and progressive BMs), DESTINY-Breast09
(NCT04784715; includes patients with inactive or treated
and asymptomatic BMs), DESTINY-Breast12 (NCT04739761;
includes patients with untreated, or previously treated and
stable, or progressive BMs), DEBBRAH (NCT04420598; in-
cludes patients with pretreated asymptomatic, untreated,
or progressive BMs), and TUXEDO-1 (NCT04752059; in-
cludes patients with newly diagnosed, untreated, or pro-
gressive BMs) trials continue to evaluate T-DXd efficacy in
patients with HER2-expressing mBC and BMs, either as
monotherapy or in combination with other therapies.
https://doi.org/10.1016/j.esmoop.2024.102924 9
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Figure 3. Continued.

ESMO Open S. A. Hurvitz et al.
Additional limitations of this report include that intracranial
response assessment was carried out as a retrospective
analysis and outcomes related to CNS were not prespecified
in the protocol. In addition, as with other trials that have
included subgroups of patients with BMs, (HER2CLIMB,
KAMILLA), brain scans were mandated only during study
treatment for patients with BMs at baseline or with sus-
pected progression in the brain. This limits our ability to
report on rates of progression in the brain for participants
without BMs at baseline. Furthermore, it could not be ruled
out that the response in some patients was the result of
previous local therapy, including radiotherapy. A minimum
of 2 weeks must have elapsed between the end of whole-
brain radiotherapy and study enrollment; however, this
washout period may not have been sufficient to eliminate
the possible confounding of treatment effects. In addition,
the number of patients with BMs in each treatment arm
10 https://doi.org/10.1016/j.esmoop.2024.102924
was small, and therefore any analyses in these patients, or
any further subgroups by treatment status, should be
interpreted with caution.

Results from this exploratory analysis show that T-DXd
provides meaningful efficacy benefit for patients with
HER2-positive mBC either with or without clinically inactive/
asymptomatic BMs in the second-line setting. These findings
also further support the continued investigation of T-DXd in
patients with BMs, including active BMs, a population for
whom treatment options are currently limited.
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