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RESEARCH BRIEF

Trastuzumab Deruxtecan in HER2-Positive 
Metastatic Breast Cancer Patients with Brain 
Metastases: A DESTINY-Breast01 Subgroup 
Analysis 
Guy Jerusalem1, Yeon Hee Park2, Toshinari Yamashita3, Sara A. Hurvitz4, Shanu Modi5, Fabrice Andre6, 
Ian E. Krop7, Xavier Gonzàlez Farré8, Benoit You9, Cristina Saura10, Sung-Bae Kim11, Cynthia R. Osborne12,13, 
Rashmi K. Murthy14, Lorenzo Gianni15, Toshimi Takano16, Yali Liu17, Jillian Cathcart17, Caleb Lee17, and 
Christophe Perrin18

ABSTRACT DESTINY-Breast01 (NCT03248492) evaluated trastuzumab deruxtecan (T-DXd; 
DS-8201) in patients with heavily pretreated HER2-positive metastatic breast 

cancer (mBC). We present a subgroup of 24 patients with a history of treated brain metastases (BM), 
a population with limited treatment options. In patients with BMs, the confirmed objective response 
rate (cORR) was 58.3% [95% confidence interval (CI), 36.6%–77.9%], and the median progression-free 
survival (mPFS) was 18.1 months (95% CI, 6.7–18.1 months). In patients without BMs (n = 160), cORR 
was 61.3% and mPFS was 16.4 months. Eight patients (47.1%) experienced a best overall intracranial 
response of partial response or complete response. Seven patients (41.2%) had a best percentage 
change in brain lesion diameter from baseline consistent with stable disease. Two patients (8.3%) with 
BMs and two (1.3%) without BMs experienced progression in the brain. The safety profile of T-DXd 
was consistent with previous studies. The durable clinical activity of T-DXd in this population warrants 
further investigation.

SIGNIFICANCE: Advances in treating HER2-positive metastatic breast cancer have greatly improved 
patient outcomes, but intracranial progression remains an important risk for which few therapeutic options 
are currently available. T-DXd demonstrated durable efficacy in patients with stable, treated BMs.
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INTRODUCTION
Recent advances in treatment have improved the overall 

survival (OS) of patients with HER2-positive metastatic breast 
cancer (mBC; refs. 1–4). However, approximately 22% to 50% of 
patients with advanced disease will develop brain metastases 
(BM; refs. 1–4). This relatively high incidence may be a result 
of improved OS after the initial breast cancer diagnosis due to 
better control of extracranial disease by HER2-targeted treat-
ments, a biological predilection for HER2-positive breast can-
cer to metastasize to the brain, and greater detection because 
of more advanced imaging techniques (5). Patients with mBC 
with BMs typically have a poorer prognosis and decreased 
quality of life compared with patients without BMs (1). Initial 
treatment of BMs in these patients typically involves locally 
directed therapies, including resection, together with post-
operative radiation, stereotactic radiosurgery (SRS), and/or 
whole-brain radiotherapy (6). Despite the prevalence of cen-
tral nervous system (CNS) metastases in patients with HER2-
positive mBC, clinical trials of HER2-directed therapies have 
often excluded patients with progressive BMs (7).

For the underlying systemic disease, HER2-directed treat-
ment is administered according to the locally prescribed 
regimens for HER2-positive mBC (i.e., trastuzumab plus pertu-
zumab and chemotherapy in the first-line setting; ref. 1). How-
ever, the limited ability of some systemic treatments to cross the 
blood–brain barrier (BBB) and the unique brain tumor micro-
environment, characterized by distinct cell types and metabolic 
limitations, may contribute to poor control of such lesions (1, 
8). Thus, additional treatment options are needed to target the 
BMs frequently observed in patients with HER2-positive mBC.

The tumor microenvironment may cause enhanced vas-
cular permeability, allowing for the extravasation of large 
molecules, such as antibody–drug conjugates (ADC), through 
the BBB. In a preclinical study of the HER2-targeting ADC 
trastuzumab emtansine (T-DM1), it was proposed that the  
enhanced vascular permeability of the BBB may lead to 
adequate concentrations of T-DM1 in BMs to elicit a clini-
cal benefit (9). Trastuzumab deruxtecan (T-DXd) is an ADC 
that comprises a humanized, monoclonal, anti-HER2 anti-
body with a topoisomerase I inhibitor payload attached 
via a plasma-stable, tumor-selective, cleavable, tetrapeptide-
based linker (10, 11). Based on the DESTINY-Breast01 
(NCT03248492) and DESTINY-Breast03 (NCT03529110) 
studies (12, 13), T-DXd was approved for the treatment 
of patients with unresectable or metastatic HER2-positive 
breast cancer after a previous (United States) or ≥2 previous 
(various countries worldwide) anti-HER2–based regimens 
(14, 15). In mature results from DESTINY-Breast01, T-DXd 
demonstrated a confirmed objective response rate (cORR) by 
independent central review (ICR) of 62.0% (114/184) and a 
median progression-free survival (mPFS) of 19.4 months in 
patients with HER2-positive unresectable or mBC previously 
treated with T-DM1 at a data cutoff of March 26, 2021 (12, 
16). In the phase III DESTINY-Breast03 trial, which included 
patients with HER2-positive mBC previously treated with 
trastuzumab and a taxane, mPFS was not yet reached [95% 
confidence interval (CI), 18.5–nonevaluable (NE)] in the 
T-DXd arm versus 6.8 months (95% CI, 5.6–8.2) in the T-DM1 
arm [hazard ratio (HR), 0.28 (95% CI, 0.22–0.37); ref. 13].

Here we describe a subgroup analysis from DESTINY-
Breast01, reporting safety and efficacy of T-DXd 5.4 mg/kg 
in patients with a history of BMs and with stable BMs visible 
on baseline imaging.

RESULTS
Patient Characteristics

A total of 184 patients received T-DXd 5.4 mg/kg (12), 24 
of whom (13.0%) had a history of BMs. Demographic and 
clinical characteristics of patients in the BM subgroup were 
generally similar to those of patients in the non-BM subgroup 
(Supplementary Table  S1), although a greater proportion 
of patients in the BM subgroup had an Eastern Cooperative 
Oncology Group performance status of 0 (62.5% vs. 54.4%) or 
had hormone receptor–negative (58.3% vs. 43.1%) breast can-
cer compared with patients in the non-BM subgroup. A higher 
proportion of patients in the BM subgroup previously received 
a HER2 tyrosine kinase inhibitor (TKI; 62.5% vs. 48.8%) or 
radiotherapy (any location; 83.3% vs. 68.8%) compared with 
patients in the non-BM subgroup. In the BM subgroup, 58.3% 
(14/24) of patients had radiotherapy of their CNS lesion 
(including SRS and whole-brain radiation); 12.5% (3/24) of 
patients had radiotherapy plus surgery; 4.2% (1/24) of patients 
had radiotherapy plus surgery and capecitabine; 4.2% (1/24) 
of patients had surgery only, defined as craniotomy, metasta-
sectomy, or resection/removal of the brain lesion; and 20.8% 
(5/24) of patients had no reported prior CNS therapy. Patients 
in both subgroups were heavily pretreated, with a median of 
six prior therapies in the metastatic setting.

At the time of data cutoff (August 1, 2019), 45.8% (11/24) 
of patients in the BM subgroup and 42.5% (68/160) of 
patients in the non-BM subgroup were still receiving T-DXd. 
Patients in both subgroups primarily discontinued treatment 
because of progressive disease (PD; 25.0% in the BM sub-
group; 29.4% in the non-BM subgroup) and adverse events 
(12.5% and 15.6%, respectively). Median treatment duration 
was 11.0 months (range, 0.7–20.2) for the BM subgroup and 
9.9 months (range, 0.7–20.5) for the non-BM subgroup.

Efficacy
The systemic efficacy of T-DXd 5.4 mg/kg in the BM and 

non-BM subgroups was consistent with the efficacy observed 
in patients in the overall study population (Table  1). The 
primary endpoint, cORR by ICR, was 58.3% (95% CI, 36.6–
77.9) in the BM subgroup, with one (4.2%) of these patients 
achieving a complete response (CR) and 13 (54.2%) a partial 
response (PR). Of the 10 remaining patients in the BM sub-
group, eight (33.3%) had stable disease (SD), resulting in a 
disease control rate (DCR; CR + PR + SD) of 91.7% (22/24). 
In the non-BM subgroup, cORR was 61.3% (95% CI, 53.2–
68.8), with 10 patients (6.3%) achieving CR and 88 (55.0%) 
achieving a PR. SD was achieved by 59 patients (36.9%), and 
DCR was 98.1% (157/160). The median follow-up was 11.0 
months (range, 0.7–19.6) for patients with BMs and 11.1 
months (range, 2.4–19.9) for patients in the non-BM sub-
group. The median time to response with confirmation was 
2.8 months (95% CI, 1.3–4.1) for the BM subgroup and 1.5 
months (95% CI, 1.4–2.6) for the non-BM subgroup. mPFS 
was 18.1 months (95% CI, 6.7–18.1) for the BM subgroup and  
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16.4 months (95% CI, 12.7–NE) for the non-BM subgroup 
(Fig. 1 and Table 1).

Of the 24 patients in the BM subgroup, 17 had reported 
tumor measurements for brain lesions at baseline (Table 2). 
Fifteen of 17 patients had data available to evaluate responses 
in the brain. Of the patients with available data, 14 had com-
pleted radiotherapy ≥60 days before treatment and one had 
not received any prior radiotherapy. Per investigator assess-
ment, seven of 17 patients (41.2%) had a best percentage 
change in brain lesion diameters consistent with a response 
of PR (≥30% decrease) in the brain, and seven of 17 patients 
(41.2%) had a best percentage change in brain lesion diam-
eters consistent with SD (Fig.  2A). The reductions in brain 
lesions were sustained over time (Fig. 2B).

In total, 48 patients experienced systemic PD, including 
eight patients with a history of BMs. Sites of progression were 
generally similar between patients in the BM and non-BM 
subgroups (Supplementary Table  S2), although the rate of 
progression in the brain was greater in patients with a history 
of BMs relative to those without (8.3% and 1.3%, respectively) 
at time of data cutoff. Overall, four patients, two of whom 
had a history of BMs, had disease progression occurring in 
the brain. These progression events occurred earlier in the 
two BM subgroup patients (days 75 and 85) than in the two 
non-BM patients (days 323 and 498).

Safety
All patients in the BM subgroup and 99.4% of non-BM 

patients experienced  ≥1 treatment-emergent adverse event 
(TEAE; Supplementary Table  S3). As in the overall study 
population, any-grade TEAEs in the BM subgroup were 
predominantly gastrointestinal or hematologic. The percent-
age of grade ≥3 TEAEs was 54.2% in the BM subgroup and 
57.5% in the non-BM subgroup. In the BM subgroup, the 
most prevalent grade  ≥3 TEAEs were decreased neutrophil 
count (25.0%), decreased lymphocyte count (16.7%), fatigue 
(12.5%), and diarrhea (8.3%; Supplementary Table S4). Drug-
related TEAEs associated with discontinuation occurred in 
two patients (8.3%) with a history of BMs (grade 1 and 2 

pneumonitis) and 25 (15.6%) in those without. Pneumonitis 
(n  =  11) and interstitial lung disease (ILD; n  =  5) were the 
predominant causes for discontinuation among the non-
BM patients. There were nine TEAEs associated with deaths, 
two of which were in the BM subgroup and resulted from 
disease progression and respiratory failure (each, n = 1; adju-
dicated as drug-related ILD/pneumonitis per an independ-
ent ILD/pneumonitis adjudication committee). TEAEs in 
the non-BM subgroup associated with death included one 
case each of acute respiratory failure, general physical health 
deterioration, lymphangitis, pneumonia, pneumonitis, and 
shock hemorrhagic. One patient had two TEAEs associated 
with death (acute kidney injury and acute hepatic failure; 
Supplementary Table  S3). ILD/pneumonitis, an important 
risk associated with T-DXd, adjudicated by an independent 
committee as related to study treatment, occurred in four 
patients (16.7%) in the BM subgroup [grade 1, n = 3 (12.5%); 
grade 5, n = 1 (4.2%)] and 21 patients (13.1%) in the non-BM 
subgroup [grade 1, n = 6 (3.8%); grade 2, n = 10 (6.3%); grade 
3, n = 2 (1.3%), grade 5, n = 3 (1.9%)]. There were 25 adjudi-
cated ILD/pneumonitis cases in the overall study population 
[13.6%; grade 1/2, n = 19 (10.3%); grade 3, n = 2 (1.1%); grade 
4, n = 0; grade 5, n = 4 (2.2%); ref. 12].

Patient Case Study
One patient treated with T-DXd 5.4 mg/kg every 3 weeks 

in the DESTINY-Breast01 study who had baseline BMs was 
a 48-year-old patient with HER2-positive (IHC 3+)/hormone 
receptor–negative mBC. Before enrollment, the patient had 
received 16 lines of treatment, including T-DM1, pertu-
zumab, trastuzumab, and lapatinib. The patient also under-
went whole-brain radiotherapy 5 years before study inclusion 
and SRS 3 years before study inclusion to treat brain lesions. 
Lesions were observed at the patient’s baseline scan in the 
brain, lymph nodes, retroperitoneum, lung, pancreas, bone, 
and axillary lymph node.

At baseline, the diameter of the brain lesion was 10.6 mm and 
was reduced by 35% at the 6-week scan. The patient’s overall 
status improved, allowing for reduction in pain medication.  

Table 1. Systemic efficacy of T-DXd 5.4 mg/kg

BM subgroup (n = 24) Non-BM subgroup (n = 160) All patients (N = 184)

Confirmed ORR (CR ++ PR) by ICR, n (%)a 14 (58.3) 95% CI, 36.6–77.9 98 (61.3) 95% CI, 53.2–68.8 112 (60.9) 95% CI, 53.4–68.0
 CR 1 (4.2) 10 (6.3) 11 (6.0)
 PR 13 (54.2) 88 (55.0) 101 (54.9)
 SD 8 (33.3) 59 (36.9) 67 (36.4)
 PD 1 (4.2) 2 (1.3) 2 (1.1)
 NE 1 (4.2) 1 (0.6) 3 (1.6)
BOR in the brain (CR ++ PR), n (%)b 8 (47.1)

DOR (CR or PR), median mo (95% CI) 16.9 (5.7–16.9) 14.8 (13.8–NE) 14.8 (13.8–16.9)

PFS, median mo (95% CI) 18.1 (6.7–18.1) 16.4 (12.7–NE) 16.4 (12.7–NE)

Abbreviations: CR, complete response; BOR, best overall response; DOR, duration of response; PR, partial response; SD, stable disease.
aData are for all randomly assigned patients who received ≥1 dose of T-DXd 5.4 mg/kg and had measurable tumors based on ICR at baseline (N = 184).
bBy investigator assessment. Percentage expressed out of the number of patients with baseline BM measurements as provided by the investigator 
(n = 17).
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PR was achieved in all target lesions and non-CR/non-PD 
response in the nontarget lesions.

By the subsequent scan at 12 weeks, the brain lesion meas-
ured 4.6 mm—a 57% reduction from baseline. Although a PR 
continued to be observed for all target lesions and a non-CR/
non-PD response was observed for all nontarget lesions, new 
lesions were observed in the chest wall. The overall response 
at 12 weeks was PD, leading to the patient’s discontinuation 
from study treatment per the protocol.

DISCUSSION
Among DESTINY-Breast01 patients with HER2-positive 

mBC, T-DXd 5.4 mg/kg demonstrated durable activity in 
patients with and without a history of BMs, similar to that 
observed in the overall population. The cORR and mPFS in 
the BM and non-BM subgroups were similar to the overall 
population. The cORR was 58.3% for patients with BMs and 
61.3% for patients without BMs, and mPFS was 18.1 months 
and 16.4 months, respectively. Additionally, the safety profile 
of T-DXd in patients with and without a history of BMs 
was similar to the overall population. Because additional 
treatment options are needed specifically for patients with 
HER2-positive mBC and BMs, these data are encouraging 
and warrant further investigation.

An important concern in treating BMs has been that large, 
systemically administered molecules may not penetrate the 
BBB to achieve an effective concentration in the tumor bed. 
Because of their smaller size, chemical inhibitors, such as 
TKIs, have been considered to have better penetration of 
the BBB than larger antibody-based treatments (e.g., trastu-

zumab, T-DM1, and T-DXd; ref. 4). However, clinical and pre-
clinical studies have detected accumulation of trastuzumab 
and T-DM1 in brain lesions, possibly as the result of disrup-
tion of the BBB from prior local surgery and/or radiation, or 
because of a blood–tumor barrier with varying permeability 
or an altered blood–tumor barrier after penetration of the 
BBB by BMs (5, 9). Such evidence suggests that the brain’s 
status as a “sanctuary site” in patients with HER2-positive 
mBC is not completely explained by the lack of treatment 
accessibility. The immune privilege status of the brain may 
also restrict trastuzumab-mediated antibody-dependent cell-
mediated cytotoxicity. Consequently, ADCs such as T-DXd 
or T-DM1 may be better suited than monoclonal antibodies 
for treating BMs, since they can cause tumor cell death via 
delivery of a cytotoxic drug.

The efficacy of anti-HER2 agents in treating BMs has 
recently been reported. T-DM1 was examined in the second-
line or later setting in a subgroup analysis of the single-arm 
KAMILLA trial in patients with HER2-positive mBC who had 
treated or asymptomatic, untreated BMs at baseline (17). For 
this subgroup, the best overall response was 21.4% (27/126; 
95% CI, 14.6–29.6; CR, n = 3; PR, n = 24), and a ≥30% reduc-
tion in the sum of the largest diameters of target brain lesions 
was observed in 42.9% of patients (54/126). The mPFS was 
5.5 months compared with 7.7 months in patients without 
baseline BMs (17). The HER2CLIMB trial was one of the 
first trials to enroll a large proportion of patients with BMs, 
including patients with previously untreated, treated stable, 
or treated and progressing BMs (18). Based on HER2CLIMB, 
tucatinib in combination with trastuzumab and capecitabine 
was recently approved for patients with HER2-positive mBC, 

Figure 1.  PFS. Kaplan–Meier analyses in the BM and non-BM subgroups. The tick marks in each panel indicate patient data that were censored.
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including those with BMs, after  ≥1 prior (United States) 
or  ≥2 prior (Europe) lines of HER2-targeted therapy (18, 
19). Patients with BMs at baseline or a history of BMs were 
included in this trial and achieved a mPFS of 7.6 months with 
tucatinib combination therapy (19). The ORR for all patients 
in HER2CLIMB (N = 511) was 40.6% (95% CI, 35.3–46.0), and 
the intracranial ORR for patients with active BMs and meas-
urable intracranial disease at baseline (n = 75) was 47.3% (95% 
CI, 33.7–61.2; refs. 18, 19). In the overall population, median 

OS was 24.7 months (95% CI, 21.6–28.9) for tucatinib plus 
trastuzumab and capecitabine versus 19.2 months (95% CI, 
16.4–21.4) for placebo plus trastuzumab and capecitabine 
(HR, 0.73; 95% CI, 0.59–0.90; P = 0.004; ref. 20).

Although cross-trial comparisons are difficult to interpret, 
the response rate and mPFS for patients with a history of 
BMs in DESTINY-Breast01 were numerically higher com-
pared with patients with BMs at baseline from the KAMILLA 
and HER2CLIMB trials (cORR, 58.3%; mPFS, 18.1 months), 

Figure 2.  CNS response. A, Best response in brain lesions in patients with stable BMs in the BM subgroup. B, Brain lesion measurements over time in 
patients with stable BMs in the BM subgroup. Three patients with reported baseline measurements had no change over time. Two patients with BMs at 
baseline did not have sufficient data to evaluate response in the brain and are not shown.
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but there were differences between the study populations. 
Patients in the BM subgroup in DESTINY-Breast01 had 
stable BMs and required a washout period of ≥60 days before 
randomization if they had any history of radiation, surgery, or 
other therapy, including steroids or anticonvulsants to con-
trol symptoms from BMs. The number of patients with BMs 
was also relatively low (12). In the KAMILLA trial, patients 
with BMs were included if they had untreated, asympto-
matic BMs or controlled brain disease treated with radio-
therapy >14 days before enrollment (17). In the HER2CLIMB 
trial, patients with BMs were included unless they needed 
immediate local intervention. HER2CLIMB also enrolled 291 
patients with treated and stable, treated and progressing, and 
untreated BMs. Additionally, patients with untreated BMs >2 cm 
in diameter could be enrolled in HER2CLIMB provided they 
received approval from the medical monitor (19).

Intracranial efficacy of T-DXd has also been reported in 
preclinical and clinical studies. Kabraji and colleagues 
reported prolonged survival with T-DXd in HER2-positive 
and HER2-low breast cancer BM–derived murine models com-
pared with control (21). Additionally, a clinical benefit rate 
of 75% (12/16) was observed in a retrospective cohort of 
breast cancer patients with BMs (21). In the phase II TUX-
EDO-1 trial (NCT04752059), T-DXd demonstrated efficacy 
and safety in patients with HER2-positive breast cancer with 
newly diagnosed BMs or BMs with radiologic progression 
after prior local therapy. Intracranial response was observed 
in 11/15 patients (73.3%; ref. 22). In the phase III DESTINY-
Breast03 trial, 23/36 (63.9%) patients with stable BMs at baseline  
experienced intracranial CR or PR (23). In the ongoing phase II  
DEBBRAH trial (NCT04420598), T-DXd demonstrated pre-
liminary efficacy in patients with HER2-positive advanced 
breast cancer with stable, asymptomatic untreated, or progress-
ing BMs after radiotherapy and/or surgery. Intracranial ORR 
was reported in two patients (50.0%; 95% CI, 6.7–93.2) with 
asymptomatic untreated BMs and four patients (44.4%; 95% CI, 
13.7–78.8) with treated and progressing BMs (24). The ongo-
ing DESTINY-Breast07 (NCT04538742), DESTINY-Breast09 
(NCT04784715), DESTINY-Breast12 (NCT04739761), and 
HER2CLIMB-04 (NCT04539938) trials will continue to assess 
the efficacy of T-DXd in patients with HER2-expressing breast 
cancer and BMs, including active BMs.

Patients with HER2-negative mBC comprise approximately 
85% of the mBC population, and approximately 60% of tumors 
from patients with HER2-negative mBC express low levels of 
HER2 (25, 26). T-DXd was approved in the United States for 
the treatment of patients with unresectable or metastatic 
HER2-low (IHC 1+ or IHC 2+/in situ hybridization−) breast 
cancer after prior chemotherapy in the metastatic setting 
based on results from DESTINY-Breast04 (NCT03734029; 
ref.  27). Therefore, the data reported here suggest that a 
large subset of patients with mBC and BMs may experience 
clinical benefit with T-DXd. The ongoing DESTINY-Breast06 
(NCT04494425) and DESTINY-Breast08 (NCT04556773) 
studies, and a cohort from DEBBRAH, are continuing to 
assess HER2-low patients with treated/stable BMs.

DESTINY-Breast01 did not include patients with active 
BMs, and 19 of 24 patients in the BM subgroup had received 
prior surgery or radiation to the brain. BMs were to be listed 
as nontarget lesions; although BMs were monitored by imag-

ing every 6 weeks (Q6W), diameter measurements were not 
required. In addition, our subgroup analysis included only 24 
patients, of whom 17 had brain lesion measurements available 
for analysis. Tumor measurements were obtained retrospec-
tively by contacting the treating investigators, and the date of 
data cutoff could not be independently verified. However, the 
responses noted in the brain generally occurred within the first 
two on-treatment scans, and so the impact of data cutoff on 
ORR was likely minimal. Additionally, per Response Evalua-
tion Criteria in Solid Tumors, tumor lesions located in a previ-
ously irradiated area are usually not considered target lesions 
(28). Thus, proper response assessments were not possible for 
the patients in the BM subgroup with prior irradiation.

In conclusion, T-DXd demonstrated strong clinical activity 
in both the overall population of patients with HER2-positive 
mBC and the subgroup of those with a history of BMs in 
DESTINY-Breast01. These positive findings lay the ground-
work for further investigation of T-DXd in this substantial 
patient subset, including those with active BMs, for which 
treatment options remain limited.

METHODS
Study Design and Patients

DESTINY-Breast01 is a two-part, multicenter, open-label (unblinded) 
phase II trial of T-DXd in adult patients with unresectable or metastatic 
HER2-positive breast cancer previously treated with T-DM1. The over-
all design, study protocol, and primary results of this study have been 
previously published (12).

Briefly, patients were adults (≥20 years of age in Japan and Korea; 
≥18 years of age in all other study sites) with unresectable or meta-
static HER2-positive (IHC 3+ or in situ hybridization+ as centrally 
confirmed on archival tissue) breast cancer that progressed on 
T-DM1 or who had discontinued T-DM1 for reasons other than 
PD. Patients previously treated with HER2-targeted TKIs or capecit-
abine were eligible. Additionally, patients with baseline BMs that 
were treated, asymptomatic, or did not require therapy to control 
symptoms were eligible. All treatment to control symptoms, includ-
ing radiation, surgery, or other therapy (including steroids or anti-
convulsants), had to be completed >60 days before randomization. 
Radiotherapy had to have been completed ≥60 days before treatment 
initiation to decrease the likelihood that prior radiotherapy contrib-
uted to tumor evaluation on study. The planned number of patients 
with BMs or a history of BMs to be included in the study was 
approximately 20% of the ≈150 patients expected to receive the rec-
ommended part 2 dose (T-DXd 5.4 mg/kg every 3 weeks); additional 
patients with any current or past history of BMs were excluded. 
Tumors were assessed by imaging Q6W (±7 days); a collection of 
MRI scans for central analysis of the brain Q6W was only required 
for patients with BMs at baseline. Brain lesion measurements were 
assessed per investigator but were considered nontarget lesions, and 
thus collection of diameter measurements was not required. Patients 
with BMs had to have a target lesion elsewhere, which was measured 
for the analysis of sum of the longest diameters. Patients were also 
excluded if they had current or suspected noninfectious ILD/pneu-
monitis or a history of ILD/pneumonitis that required treatment 
with glucocorticoids. Complete eligibility criteria can be found in 
the previously published analysis (12).

Study Oversight
Daiichi Sankyo and AstraZeneca collaborated on this study, which 

was sponsored and designed by Daiichi Sankyo and approved by 
the institutional review board at each participating site. All patients 
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provided written informed consent. Data were analyzed and interpreted 
by the sponsor and authors. All authors reviewed the manuscript and 
confirmed the accuracy of the data, its analysis, and adherence to the 
DESTINY-Breast01 protocol, available in the Supplementary Materials.

Endpoints
The data cutoff for this analysis was August 1, 2019. The primary 

endpoint was cORR (CR + PR) per ICR using Response Evaluation 
Criteria in Solid Tumors, version 1.1. Secondary endpoints were 
investigator assessed and included duration of response, PFS, OS, 
DCR (CR + PR + SD), safety, and best percentage change in the sum 
of the longest diameters of measurable tumors. The primary and 
secondary endpoints were determined for all patients who received 
the recommended dose of T-DXd 5.4 mg/kg (previously described; 
ref. 12) and are presented here for patients with and without a his-
tory of BMs.

Safety
TEAEs were categorized in accordance with the Medical Diction-

ary for Regulatory Activities, version 20.1, and graded using the NCI 
Common Terminology Criteria for Adverse Events, version 4.03.

An independent adjudication committee was established to evalu-
ate all potential incidents of ILD/pneumonitis (12).

Statistical Analysis
The statistical analyses for evaluating the endpoints in all patients 

who received the recommended part 2 dose were previously described 
(12) and were also applied to the BM subgroup. Briefly, the Clopper– 
Pearson method was used to calculate the two-sided 95% CI for the 
response rate and the Kaplan–Meier method was used to estimate 
the distribution of time-to-event endpoints of duration of response 
and PFS. The corresponding two-sided 95% CI for the median time-
to-event endpoints was calculated with the Brookmeyer and Crowley 
methods.

Data Availability
Anonymized individual participant data and applicable supporting 

clinical trial documents may be available upon request at https://vivli.
org. In cases in which clinical trial data and supporting documents 
are provided pursuant to company policies and procedures, Daiichi 
Sankyo Companies will continue to protect the privacy of the company 
and its clinical study subjects. Details on data sharing criteria and the 
procedure for requesting access can be found at https://vivli.org/our-
member/daiichi-sankyo. Data will be provided upon request.
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