
Cancer Science. 2024;115:3079–3088.    | 3079wileyonlinelibrary.com/journal/cas

Received: 16 February 2024  | Revised: 12 May 2024  | Accepted: 19 May 2024

DOI: 10.1111/cas.16234  

O R I G I N A L  A R T I C L E

Trastuzumab deruxtecan versus trastuzumab emtansine in 
Asian patients with HER2- positive metastatic breast cancer

Hiroji Iwata1  |   Binghe Xu2 |   Sung- Bae Kim3 |   Wei- Pang Chung4 |    
Yeon Hee Park5 |   Min Hwan Kim6 |   Ling- Ming Tseng7 |   Chi- Feng Chung8 |    
Chiun- Sheng Huang9 |   Jee Hyun Kim10 |   Joanne Wing Yan Chiu11 |   Toshinari Yamashita12 |    
Wei Li13 |   Anton Egorov14 |   Soichiro Nishijima15 |   Shunsuke Nakatani15 |   
Yuji Nishiyama15 |   Masahiro Sugihara15 |   Javier Cortés16,17,18 |   Seock- Ah Im19

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2024 The Author(s). Cancer Science published by John Wiley & Sons Australia, Ltd on behalf of Japanese Cancer Association.

Clini calTr ials. gov: NCT03529110.  

For affiliations refer to page 3086.

Abbreviations: ADC, antibody–drug conjugate; AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BC, breast cancer; BICR, blinded independent 
central review; CBR, clinical benefit rate; CI, confidence interval; CR, complete response; CrCl, creatinine clearance; DOR, duration of response; ECOG, Eastern Cooperative Oncology 
Group; HER2, human epidermal growth factor receptor 2; HR, hazard ratio; ILD, interstitial lung disease; mBC, metastatic breast cancer; NE, not estimable; ORR, objective response 
rate; OS, overall survival; PD, progressive disease; PFS, progression- free survival; PR, partial response; SD, stable disease; T- DM1, trastuzumab emtansine; T- DXd, trastuzumab 
deruxtecan; TEAE, treatment- emergent adverse event.

Correspondence
Hiroji Iwata, Department of Breast 
Oncology, Aichi Cancer Center Hospital, 
1- 1 Kanokoden, Chikusa- ku, Nagoya  
464- 8681, Japan.
Email: hiwata0422@gmail.com

Funding information
Daiichi Sankyo

Abstract
The global phase 3 DESTINY- Breast03 study (Clini calTr ials. gov; NCT03529110) 
showed statistically significant and clinically meaningful improvements in progression- 
free survival (PFS) and overall survival (OS) with trastuzumab deruxtecan (T- DXd) over 
trastuzumab emtansine (T- DM1) in patients with human epidermal growth factor re-
ceptor 2 (HER2)- positive metastatic breast cancer (mBC) previously treated with tras-
tuzumab and a taxane. Here, we report a subgroup analysis of Asian patients enrolled 
in DESTINY- Breast03. In total, 309 patients (149 in the T- DXd arm and 160 in the T- 
DM1 arm) from Asian countries and regions were randomized. At data cutoff (July 25, 
2022), the median duration of follow- up in the Asian subpopulation was 29.0 months 
with T- DXd and 26.0 months with T- DM1. The PFS (determined by blinded independ-
ent central review) hazard ratio was 0.30 (95% confidence interval 0.22–0.41) favor-
ing T- DXd over T- DM1 (median PFS 25.1 vs. 5.4 months). Median OS was not reached 
in the T- DXd arm and was 37.7 months in the T- DM1 arm. The median treatment du-
ration was 15.4 months with T- DXd and 5.5 months with T- DM1. The incidence of 
grade ≥3 drug- related treatment- emergent adverse events was similar between both 
treatment arms (49.0% vs. 46.5%) and was consistent with the overall DESTINY- 
Breast03 population. Adjudicated drug- related interstitial lung disease or pneumoni-
tis occurred in 12.9% of patients treated with T- DXd and 2.5% treated with T- DM1, 
with a higher incidence in Japanese patients; none of these were grade ≥4 events. 
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1  |  INTRODUC TION

Breast cancer (BC) is the most commonly diagnosed cancer world-
wide, accounting for 11.7% of all cancer diagnoses.1 Historically, BC 
incidence has been low in Asian countries; however, the incidence is 
now increasing, with approximately 25.0% of all BC cases occurring 
in East Asia and 11.3% in South Central Asia.2 BC is also the fifth 
most common cause of cancer- related deaths (~685,000 fatalities or 
6.9% of all cancer deaths),1 with East, South Central, and South East 
Asia accounting for ~50.0% of all global BC deaths.2 Approximately 
17% of BC malignancies involve an overexpression of human epider-
mal growth factor receptor 2 (HER2),3 which is characterized by an 
aggressive form, and is historically associated with a poor prognosis.4

Standard first- line treatment for patients with HER2- positive 
metastatic BC (mBC) includes dual HER2 antibody therapy with tras-
tuzumab and pertuzumab in combination with a taxane.5–7 This com-
bination is the recommended first- line treatment of HER2- positive 
recurrent or mBC in both the Pan- Asian adapted European Society 
of Medical Oncology (ESMO) Clinical Practice Guidelines and the 
Japanese Breast Cancer Society Clinical Practice Guidelines.8,9 
Trastuzumab emtansine (T- DM1) was approved in 2013 as second- 
line therapy for patients who progressed after first- line therapy 
with trastuzumab.10 T- DM1 is a trastuzumab- based antibody–drug 
conjugate (ADC) that includes the antimicrotubular cytotoxic agent 
emtansine, and it demonstrated consistent survival benefits in the 
second- line setting in the phase 3 EMILIA study compared with 
lapatinib and capecitabine (progression- free survival [PFS] 9.6 vs. 
6.4 months, hazard ratio [HR] 0.65; 95% confidence interval [CI] 
0.55–0.77; p < 0.001).11 In addition to T- DM1, the combination of 
pyrotinib and capecitabine has also been approved in China as a 
second- line standard- of- care treatment for HER2- postive mBC,12 
based on findings from the phase 3 PHOEBE trial, which compared 
this combination with lapatinib plus capecitabine (PFS 12.5 vs. 
6.8 months, HR 0.39; 95% CI 0.27–0.56; p < 0.0001).13

Trastuzumab deruxtecan (T- DXd) is a novel ADC in which the 
humanized anti- HER2 monoclonal antibody trastuzumab is co-
valently linked to a topoisomerase I inhibitor payload through a 
cleavable tetrapeptide- based linker.14 In the phase 2, single- arm 
DESTINY- Breast01 trial, T- DXd demonstrated durable antitumor 
activity in heavily pretreated patients with HER2- positive mBC.15 
The DESTINY- Breast02 trial was then conducted as a confirma-
tory trial for DESTINY- Breast01, showing that T- DXd significantly 
prolonged PFS versus the physician's choice of treatment in pa-
tients with HER2- positive mBC refractory to T- DM1 (PFS 17.8 vs. 
6.9 months, HR 0.36; 95% CI 0.28–0.45; p < 0.0001).16 Based on the 

results of DESTINY- Breast01, T- DXd was approved in the United 
States,17 Japan,18 Republic of Korea,19 and the European Union20 
for the treatment of adults with unresectable or metastatic HER2- 
positive BC who have received ≥2 prior anti- HER2- based regimens 
in the metastatic setting.

The DESTINY- Breast03 study was designed as a head- to- head 
comparison of the efficacy and safety of T- DXd with that of T- DM1 
as a second- line treatment for patients with HER2- positive mBC.21 
At the time of the first prespecified interim analysis (May 21, 2021), 
the median duration of follow- up was 16.2 months with T- DXd and 
15.3 months with T- DM1. T- DXd demonstrated a statistically sig-
nificant improvement in PFS compared with T- DM1 (HR for disease 
progression or death 0.28; 95% CI 0.22–0.37; p < 0.001).21 A trend 
toward improvement in overall survival (OS) was observed (HR 0.55; 
95% CI 0.36–0.86; p = 0.007), although statistical significance was 
not reached due to data immaturity; the overall response rate (ORR) 
was also higher with T- DXd versus T- DM1 (79.7% vs. 34.2%).21 In the 
second interim analysis of DESTINY- Breast03, T- DXd showed con-
tinuous benefit in prolongation of PFS (28.8 vs. 6.8 months; HR 0.33; 
95% CI 0.26–0.43; p < 0.0001), statistically significantly longer OS 
(not reached in both arms; HR: 0.64; 95% CI 0.47–0.87; p = 0.0037), 
and a higher ORR (79.0% vs. 35.0%) than T- DM1.22 Although the 
incidence of grade ≥3 treatment- emergent adverse events (TEAEs) 
was similar in patients receiving T- DXd and T- DM1, T- DXd was asso-
ciated with a higher incidence of low- grade interstitial lung disease 
(ILD) or pneumonitis compared with T- DM1.21,22 At the time of the 
current analysis, T- DXd is globally recognized as the standard- of- 
care for second- line treatment of mBC in place of T- DM1. However, 
the toxicity profiles of targeted BC treatments can vary across dif-
ferent racial populations.23,24 Specifically, detailed data on the effi-
cacy and safety of T- DXd in Asian populations are currently limited.

Here, we report the results of a subgroup analysis of Asian pa-
tients enrolled in the DESTINY- Breast03 study.

2  |  MATERIAL S AND METHODS

2.1  |  Study design and participants

The study design and methods of the open- label, multicenter, rand-
omized, active- controlled, phase 3 DESTINY- Breast03 study (Clini 
calTr ials. gov identifier: NCT03529110) have been reported previ-
ously.21,22 Briefly, this study enrolled adults (age ≥18 years) with 
centrally confirmed/pathologically documented HER2- positive un-
resectable or mBC that was previously treated with trastuzumab 

These efficacy and safety data reinforce the favorable benefit–risk profile of T- DXd in 
HER2- positive mBC, including in the Asian subgroup.
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and a taxane in the advanced or metastatic setting or that had pro-
gressed within 6 months after neoadjuvant or adjuvant treatment 
involving trastuzumab or a taxane. Patients were randomized (1:1) to 
receive T- DXd 5.4 mg/kg or T- DM1 3.6 mg/kg intravenously every 
3 weeks. T- DXd and T- DM1 were administered in 21- day treatment 
cycles until progressive disease, unacceptable toxicity, or patient/
physician decision to withdraw. Key exclusion criteria were previous 
treatment with an anti- HER2 ADC, including T- DM1, in the meta-
static setting; uncontrolled or clinically significant cardiovascular 
disease; ongoing ILD or pneumonitis, history of ILD or pneumonitis 
that required steroids, or suspected ILD or pneumonitis that could 
not be ruled out by imaging at screening; and spinal cord compres-
sion or brain metastases that were symptomatic or required treat-
ment with steroids or anticonvulsants.

The study was conducted in accordance with the ethical stan-
dards of the Declaration of Helsinki and the International Council for 
Harmonization consolidated Guideline E6 for Good Clinical Practice 
and other applicable regulations. The study protocol, amendments, 
and informed consent forms were approved by the Independent 
Ethics Committees or Institutional Review Boards at each study site. 
Written informed consent was collected from all participants before 
initiating the study.

2.2  |  Outcomes

The primary endpoint was PFS, determined by a blinded independ-
ent central review (BICR). The key secondary endpoint was OS; 
other secondary endpoints included: ORR, defined as the propor-
tion of patients who achieved a confirmed best overall response of 
complete response (CR) or partial response (PR), based on BICR and 
investigator assessment; duration of response (DOR) based on BICR 
and investigator assessment; PFS based on investigator assessment; 
and safety. Clinical benefit rate (CBR), based on BICR, and PFS on 
the next line of therapy (PFS2) were exploratory efficacy endpoints.

Safety assessments included TEAEs and serious adverse events 
(AEs), which were graded using the National Cancer Institute Common 
Terminology Criteria for Adverse Events, version 5.0. TEAEs were 
defined as AEs that occurred or worsened in severity after initiating 
the study drug until 47 days after the last study dose, and also as any 
serious AEs with an onset or worsening ≥48 days after the last study 
dose, if considered related to the study treatment. All cases of poten-
tial ILD/pneumonitis were adjudicated by the data cutoff.

2.3  |  Statistical analysis

This analysis included data from all patients enrolled from Asian coun-
tries and regions in the DESTINY- Breast03 study (data cutoff: July 
25, 2022). For the ILD analysis, data for patients enrolled from Japan 
were also provided separately. The full analysis set included all rand-
omized patients, and the safety analysis set included all randomized 
patients who received at least one dose of study treatment. Baseline 

characteristics, response rates, and safety were assessed using descrip-
tive statistics. Continuous data were summarized for each treatment 
group using medians and ranges (minimum and maximum). Categorical 
data were summarized using the number and percentage of patients. 
The survival distribution of PFS, OS, and PFS2 was estimated by the 
Kaplan–Meier method, and the two- sided CIs of median survival times 
were calculated using the Brookmeyer and Crowley method. Estimates 
of HRs of PFS, OS, and PFS2 and their two- sided 95% CIs were de-
termined using the unstratified Cox proportional hazards regression 
model; no formal hypothesis testing was performed. Statistical analy-
ses were performed using SAS software, version 9.4.

3  |  RESULTS

3.1  |  Patients

Between July 20, 2018 and June 23, 2020, 524 patients were ran-
domized in the DESTINY- Breast03 study; of these, 309 patients 
(59.0%) were from Asian countries and regions (149 in the T- DXd arm 
and 160 in the T- DM1 arm; Figure S1). The demographics and clini-
cal characteristics of patients were well balanced between treat-
ment arms at baseline (Table 1). Patients were aged between 20.2 
and 80.6 (median 53.9) years and 99.7% were female. Among the 
309 patients, 84 were from the Republic of Korea, 68 from Japan, 
65 from China, 71 from Taiwan, and 21 from Hong Kong. Patients 
had received a median of 2 prior lines of treatment in the metastatic 
setting, with 41.7%, 20.1%, and 38.2% having received 1, 2, and ≥3 
prior lines, respectively; 58.6% of patients had received pertuzumab 
therapy. Overall, 22.3% of patients had a history of brain metasta-
ses, and 17.5% had brain metastases at baseline.

At data cutoff (July 25, 2022), 35 patients (23.8%) were continu-
ing treatment with T- DXd and 10 patients (6.3%) with T- DM1 (Figure 
S1). The median (range) duration of study follow- up in the Asian pop-
ulation was 29.0 (0.1–46.9) months with T- DXd and 26.0 (0.0–45.0) 
months with T- DM1.

3.2  |  Efficacy

Median PFS (assessed by BICR) was 25.1 months (95% CI 16.8–not 
estimable [NE]) with T- DXd and 5.4 months (95% CI 4.1–6.9) with 
T- DM1 (HR 0.30 [95% CI 0.22–0.41] in favor of T- DXd; Figure 1). 
The 12-  and 24- month PFS rates were 71.2% (95% CI 62.9–78.0) and 
50.4% (95% CI 41.3–58.9), respectively, in the T- DXd arm and 25.0% 
(95% CI 17.8–32.9) and 18.0% (95% CI 11.6–25.6), respectively, in 
the T- DM1 arm. Investigator- assessed median PFS was 26.3 months 
(95% CI 19.5–NE) with T- DXd and 7.0 months (95% CI 5.5–8.1) with T- 
DM1 (HR 0.30; 95% CI 0.22–0.41; Figure S2). A consistent PFS ben-
efit (assessed by BICR) in favor of T- DXd was also observed across all 
the subgroups analyzed, including those based on hormone receptor 
status, previous pertuzumab treatment, baseline visceral disease, 
lines of previous therapy, and baseline brain metastases (Figure 2). 
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Median OS was not reached (95% CI NE–NE) in the T- DXd arm and 
was 37.7 months (95% CI 30.3–NE) in the T- DM1 arm (HR 0.62; 95% 
CI 0.42–0.91; Figure 3). The 12-  and 24- month OS rates were 93.8% 
(95% CI 88.4–96.7) and 76.6% (95% CI 68.7–82.8), respectively, in 
the T- DXd arm and 84.0% (95% CI 77.1–89.0) and 65.9% (95% CI 
57.6–73.0), respectively, in the T- DM1 arm.

Patients in the T- DXd arm had a higher ORR compared with 
those in the T- DM1 arm (75.8% [95% CI 68.2–82.5] vs. 31.3% [95% 
CI 24.2–39.0]; Table 2). In the T- DXd arm, 31 (20.8%) and 82 (55.0%) 
patients had CR and PR, respectively, compared with 12 (7.5%) and 
38 (23.8%) patients, respectively, in the T- DM1 arm. Stable disease 
(SD) was achieved by 30 patients (20.1%) in the T- DXd arm and 67 
patients (41.9%) in the T- DM1 arm, resulting in a CBR of 86.6% 
(95% CI 80.0–91.6) and 40.0% (95% CI 32.3–48.0), respectively. 
Median DOR was not reached (95% CI 16.9–NE) with T- DXd and was 
13.8 months (95% CI 8.2–34.7) with T- DM1.

3.3  |  Safety

The median treatment duration was 15.4 months (range 0.7–44.0) 
with T- DXd and 5.5 months (0.7–39.3) with T- DM1. Safety was 

TA B L E  1  Baseline characteristics of Asian patients included in 
the DESTINY- Breast03 study.

T- DXd 
n = 149

T- DM1 
n = 160

Age, median (range), 
years

54.0 (30.0–77.5) 53.4 (20.2–80.6)

Sex, n (%)

Male 1 (0.7) 0

Female 148 (99.3) 160 (100.0)

Region, n (%)

Republic of Korea 37 (24.8) 47 (29.4)

Japan 37 (24.8) 31 (19.4)

China 35 (23.5) 30 (18.8)

Taiwan 31 (20.8) 40 (25.0)

Hong Kong 9 (6.0) 12 (7.5)

HER2 status by immunohistochemistry, n (%)

3+ 138 (92.6) 142 (88.8)

2+ 10 (6.7) 17 (10.6)

1+ 0 0

Not evaluable 1 (0.7) 1 (0.6)

ECOG PS, n (%)

0 81 (54.4) 107 (66.9)

1 68 (45.6) 53 (33.1)

Hormone receptor, n (%)

Positive 68 (45.6) 74 (46.3)

Negative 81 (54.4) 86 (53.8)

History of brain 
metastases, n (%)

33 (22.1) 36 (22.5)

Brain metastases at 
baseline, n (%)

24 (16.1) 30 (18.8)

History of visceral 
disease, n (%)

114 (76.5) 116 (72.5)

Visceral disease at 
baseline, n (%)

116 (77.9) 116 (72.5)

Renal function at baseline, n (%)

Within the normal 
range (CrCl ≥90 mL/
min)

75 (50.3) 80 (50.0)

Mild impairment (CrCl 
≥60, <90 mL/min)

61 (40.9) 64 (40.0)

Moderate impairment 
(CrCl ≥30, <60 mL/
min)

13 (8.7) 16 (10.0)

Severe impairment 
(CrCl ≥15, <30 mL/
min)

0 0

End- stage renal 
disease (CrCl <15 mL/
min)

0 0

Prior lines of therapy in 
the metastatic setting, 
median (range)a

2.0 (1.0–10.0) 2.0 (1.0–15.0)

T- DXd 
n = 149

T- DM1 
n = 160

Number of lines, n (%)

1 64 (43.0) 65 (40.6)

2 30 (20.1) 32 (20.0)

3 23 (15.4) 30 (18.8)

4 8 (5.4) 14 (8.8)

≥5 24 (16.1) 19 (11.9)

Any prior cancer therapy, n (%)

Trastuzumab 149 (100.0) 160 (100.0)

Trastuzumab 
emtansine

0 0

Pertuzumab 89 (59.7) 92 (57.5)

Other anti- HER2 34 (22.8) 33 (20.6)

Anti- HER2 tyrosine 
kinase inhibitor

34 (22.8) 33 (20.6)

Other anti- HER2 
antibody or 
antibody–drug 
conjugate

0 1 (0.6)

Hormone therapy 57 (38.3) 59 (36.9)

Other systemic 
therapy

109 (73.2) 107 (66.9)

Abbreviations: CrCl, creatinine clearance; ECOG PS, Eastern 
Cooperative Oncology Group performance status; HER2, human 
epidermal growth factor receptor 2; T- DM1, trastuzumab emtansine; 
T- DXd, trastuzumab deruxtecan.
aRapid progressors on neoadjuvant therapy were included; line of 
therapy does not include endocrine therapy.

TA B L E  1  (Continued)
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assessed in 147 patients who received T- DXd and in 159 who re-
ceived T- DM1 (Table 3). In the respective treatment arms, drug- 
related grade ≥3 TEAEs occurred in 49.0% and 46.5% of patients, and 

drug- related serious TEAEs occurred in 10.9% and 7.5% of patients. 
There were no deaths due to drug- related TEAEs in either treatment 
arm. The most common drug- related TEAEs of any grade with T- DXd 

F I G U R E  1  Kaplan–Meier analysis of progression- free survival, assessed by blinded independent central review, among Asian patients 
enrolled in the DESTINY- Breast03 study. CI, confidence interval; HR, hazard ratio; NE, not estimable; T- DM1, trastuzumab emtansine;  
T- DXd, trastuzumab deruxtecan.

F I G U R E  2  Progression- free survival in prespecified subgroups. aLines of previous therapy did not include endocrine therapy. CI, 
confidence interval; NE, not estimable; PFS, progression- free survival; T- DM1, trastuzumab emtansine; T- DXd, trastuzumab deruxtecan.
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were nausea (66.0%), neutropenia (49.0%), fatigue (45.6%), and vom-
iting (42.9%; Table 3). The incidence of each of these events was lower 
with T- DM1 (21.4%, 15.7%, 23.9%, and 4.4%, respectively). The most 
common drug- related grade ≥3 TEAEs with T- DXd were neutrope-
nia (25.9%), thrombocytopenia (12.9%), leukopenia (10.2%), anemia 
(9.5%), and fatigue (8.8%), whereas the most common drug- related 

grade ≥3 TEAEs with T- DM1 were thrombocytopenia (34.6%), as-
partate aminotransferase increased (6.9%), alanine aminotransferase 
increased (5.7%), and neutropenia (5.7%).

Adjudicated drug- related ILD or pneumonitis occurred in 19 pa-
tients (12.9%) treated with T- DXd and four patients (2.5%) treated 
with T- DM1. In the T- DXd arm, six patients (4.1%) had grade 1 
events, 12 (8.2%) had grade 2, and one (0.7%) had a grade 3 event; 
there were no grade 4 or 5 events. In the T- DM1 arm, there were 
two grade 1 and grade 2 events (each 1.3%), and no grade ≥3 events. 
The median time to first onset of adjudicated drug- related ILD or 
pneumonitis events was 246.0 days (range 41–674) in the T- DXd arm 
and 355.0 days (207–499) in the T- DM1 arm. Most patients in both 
treatment arms recovered by data cutoff (Table S1). In the Japanese 
population, the incidence of adjudicated drug- related ILD or pneu-
monitis was 22.2% in the T- DXd arm and 9.7% in the T- DM1 arm 
(Table 4). There were only low- grade events in both treatment arms 
(grade 1: 11.1% and 6.5% of patients and grade 2: 11.1% and 3.2% of 
patients, respectively), and no grade ≥3 events.

3.4  |  Post anticancer therapy

During the study, 112 patients (76.2%) in the T- DXd arm and 149 
(93.7%) in the T- DM1 arm discontinued treatment. After treat-
ment completion, 81 patients (54.4%) in the T- DXd arm and 116 
(72.5%) in the T- DM1 arm received a new systemic anticancer 

F I G U R E  3  Kaplan–Meier analysis of overall survival among Asian patients enrolled in the DESTINY- Breast03 study. CI, confidence 
interval; HR, hazard ratio; NE, not estimable; T- DM1, trastuzumab emtansine; T- DXd, trastuzumab deruxtecan.

TA B L E  2  Best overall response in the full analysis set.

T- DXd 
n = 149

T- DM1 
n = 160

Best response by BICR, n (%)

CR 31 (20.8) 12 (7.5)

PR 82 (55.0) 38 (23.8)

SD 30 (20.1) 67 (41.9)

PD 2 (1.3) 36 (22.5)

Not evaluable 4 (2.7) 7 (4.4)

Confirmed ORR (CR + PR), 
n (%)

113 (75.8) 50 (31.3)

95% CI 68.2–82.5 24.2–39.0

CBR (CR + PR + SD), n (%) 129 (86.6) 64 (40.0)

95% CI 80.0–91.6 32.3–48.0

Abbreviations: BICR, blinded independent central review; CBR, clinical 
benefit rate; CI, confidence interval; CR, complete response; ORR, 
objective response rate; PD, progressive disease; PR, partial response; 
SD, stable disease.
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treatment (Table S2). Post- study systemic anticancer therapies 
in the T- DXd and T- DM1 arms included trastuzumab (16.8% vs. 
32.5% of patients), T- DXd (1.3% vs. 13.1%), T- DM1 (26.8% vs. 
2.5%), other anti- HER2 therapies (20.1% vs. 36.3%), and other 
systemic therapies (36.2% vs. 61.9%). At data cutoff, 34 patients 
(22.8%) who received T- DXd and 55 (34.3%) who received T- DM1 
experienced PD on subsequent systemic anticancer therapies 
(Table S2). Median PFS2 (from the time of randomization to the 

first documented progression on next- line therapy) by investiga-
tor assessment was 41.2 months (95% CI 41.2–NE) with T- DXd 
and 19.6 months (95% CI 15.0–28.6) with T- DM1 (HR 0.46; 95% 
CI 0.32–0.65).

4  |  DISCUSSION

Asian patients comprised approximately 60.0% of the overall 
DESTINY- Breast03 population. This subgroup analysis showed that, 
in Asian DESTINY- Breast03 patients with HER2- positive mBC previ-
ously treated with trastuzumab (with or without pertuzumab) and a 
taxane, T- DXd had a substantially larger clinical benefit (longer PFS 
and OS) compared with T- DM1. The median treatment duration was 
longer with T- DXd than with T- DM1, yet the overall incidence of 
grade ≥3 or serious TEAEs was similar between the two arms.

In the current analysis, the median duration of PFS (assessed by 
BICR) was substantially longer with T- DXd than with T- DM1 (25.1 
vs. 5.4 months). This PFS benefit was observed across all subgroups 
analyzed (i.e., hormone receptor status, previous pertuzumab treat-
ment, baseline visceral disease, prior treatment lines, and baseline 
brain metastases). T- DXd showed a clinically meaningful improve-
ment in OS versus T- DM1, reducing the risk of death by 38.0%. 
Additionally, T- DXd was associated with a higher confirmed ORR 
than T- DM1, with 31 patients (20.8%) achieving CR with T- DXd ver-
sus 12 (7.5%) with T- DM1.

The results of this subgroup analysis are in line with those seen 
in the overall DESTINY- Breast03 study population,21,22 in which T- 
DXd was associated with a significant and sustained improvement 
in PFS versus T- DM1 (DESTINY- Breast03, HR 0.33 [95% CI 0.26–
0.43]22; current study, HR 0.30 [95% CI 0.22–0.41]). The reduction in 
the risk of PD or death by T- DXd versus T- DM1 was slightly higher in 
this subgroup analysis (70.0%) compared with the overall DESTINY- 
Breast03 population (67.0%).22 This subgroup analysis also reported 
similar OS HR, confirmed ORR, and CBR to the overall population,22 
across various subgroups of patients, suggesting that T- DXd is an 

TA B L E  3  Drug- related treatment- emergent adverse events in 
the safety analysis set.

Drug- related TEAEs, n (%)
T- DXd 
n = 147

T- DM1 
n = 159

Any grade 144 (98.0) 141 (88.7)

Grade ≥3 72 (49.0) 74 (46.5)

Serious TEAEs 16 (10.9) 12 (7.5)

TEAEs leading to treatment 
discontinuation

29 (19.7) 11 (6.9)

TEAEs leading to dose reduction 42 (28.6) 28 (17.6)

Fatal TEAEs 0 0

Most common drug- related TEAEs

System organ class

Any grade Grade ≥3 Any grade Grade ≥3Preferred term, n (%)

Blood and lymphatic system disorders

Neutropeniaa 72 (49.0) 38 (25.9) 25 (15.7) 9 (5.7)

Anemiab 50 (34.0) 14 (9.5) 24 (15.1) 6 (3.8)

Leukopeniac 58 (39.5) 15 (10.2) 14 (8.8) 1 (0.6)

Thrombocytopeniad 57 (38.8) 19 (12.9) 104 (65.4) 55 (34.6)

Gastrointestinal disorders

Nausea 97 (66.0) 7 (4.8) 34 (21.4) 1 (0.6)

Vomiting 63 (42.9) 2 (1.4) 7 (4.4) 1 (0.6)

Constipation 37 (25.2) 0 14 (8.8) 0

Diarrhea 27 (18.4) 0 4 (2.5) 0

General disorders and administration site conditions

Fatiguee 67 (45.6) 13 (8.8) 38 (23.9) 1 (0.6)

Metabolism and nutrition disorders

Decrease appetite 44 (29.9) 2 (1.4) 23 (14.5) 0

Investigations

AST increased 36 (24.5) 0 60 (37.7) 11 (6.9)

ALT increased 28 (19.0) 2 (1.4) 49 (30.8) 9 (5.7)

Skin and subcutaneous tissue disorders

Alopecia 57 (38.8) 0 4 (2.5) 0

Abbreviations: ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; T- DM1, trastuzumab emtansine; T- DXd, trastuzumab 
deruxtecan, TEAE, treatment- emergent adverse event.
aIncludes neutrophil count decreased and neutropenia.
bIncludes hemoglobin decreased, red blood cell count decreased, 
anemia, and hematocrit decreased.
cIncludes white blood cell count decreased and leukopenia.
dIncludes platelet count decreased and thrombocytopenia.
eIncludes fatigue, asthenia, malaise, and lethargy.

TA B L E  4  Adjudicated drug- related interstitial lung disease or 
pneumonitisa in the safety analysis set.

Overall Asian population Japanese population

T- DXd 
n = 147

T- DM1 
n = 159

T- DXd 
n = 36

T- DM1 
n = 31

Any grade 19 (12.9) 4 (2.5) 8 (22.2) 3 (9.7)

Grade 1 6 (4.1) 2 (1.3) 4 (11.1) 2 (6.5)

Grade 2 12 (8.2) 2 (1.3) 4 (11.1) 1 (3.2)

Grade 3 1 (0.7) 0 0 0

Grade 4 0 0 0 0

Grade 5 0 0 0 0

Abbreviations: T- DM1, trastuzumab emtansine; T- DXd, trastuzumab 
deruxtecan.
aAll cases of potential interstitial lung disease or pneumonitis were 
adjudicated by the data cutoff.
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appropriate treatment regimen in Asian patients with HER2- positive 
mBC.

In the current subgroup analysis, the incidence of drug- related 
grade ≥3 and serious TEAEs was similar between both T- DXd and 
T- DM1 treatment arms (49.0% vs. 46.5% and 10.9% vs. 7.5%, re-
spectively). These results were consistent with the overall DESTINY- 
Breast03 population (drug- related grade ≥3 TEAEs: 47% vs. 42% and 
drug- related serious TEAEs: 13% vs. 8%).22 Among the common 
drug- related TEAEs, the incidences of hematologic toxicities, gas-
trointestinal disorders, and fatigue were similar between the Asian 
and overall DESTINY- Breast03 populations; the most common drug- 
related grade ≥3 TEAEs were neutropenia, thrombocytopenia, leu-
kopenia, and nausea.21 The safety profile of T- DXd was similar to 
that reported in DESTINY- Breast01.15

ILD and pneumonitis are known risks associated with T- DXd 
treatment.21 The incidence of adjudicated drug- related ILD or 
pneumonitis in the current analysis was 12.9%, with one patient 
(0.7%) experiencing a grade 3 event. This was similar to the in-
cidence of ILD or pneumonitis reported in the overall DESTINY- 
Breast03 population (which increased from 10.5% at first 
analysis to 15% at second analysis),21,22 and in DESTINY- Breast01 
(13.6%).15 Interestingly, the incidence of T- DXd- related ILD or 
pneumonitis was higher in the Japanese population (22.2%) com-
pared with the Asian and global DESTINY- Breast03 populations, 
although no grade ≥3 events were observed in Japanese patients. 
In a pooled analysis of nine phase 1 and 2 studies involving heav-
ily pretreated cancer patients who received T- DXd monother-
apy, the incidence of ILD or pneumonitis was 15.4%, with most 
events being low- grade and occurring in the first 12 months of 
treatment.25 Notably, the Japanese population is prone to drug- 
induced lung injuries; patients treated with T- DXd in Japan had an 
increased risk of developing ILD or pneumonitis compared with 
those treated outside of Japan.25 The cause of ILD or pneumonitis 
due to T- DXd has not been identified and may be due to biological 
factors or differences in monitoring and management practices 
specific to Japan. However, these findings are consistent with pre-
vious studies indicating a higher prevalence of drug- induced lung 
injuries in Japan compared with other regions,26,27 which indicates 
that close monitoring is necessary for ILD or pneumonitis during 
treatment with T- DXd. The nature of TEAEs associated with T- 
DM1 were also similar to that reported in the overall DESTINY- 
Breast03 population.22

The limitation of this subgroup analysis is that it is descriptive in 
nature and solely focused on the patients from East Asian countries 
and regions. Further, median OS was not reached in the T- DXd arm, 
although further analyses may establish this.

T-DXd demonstrated a clinically meaningful PFS and OS benefit 
compared with T- DM1 in an Asian subpopulation of the DESTINY- 
Breast03 study, and an acceptable and generally manageable safety 
profile that was consistent with the overall DESTINY- Breast03 pop-
ulation. These data reinforce the favorable benefit–risk profile of T- 
DXd in all patients with HER2- positive mBC, including in the Asian 
subgroup.
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