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Abstract

Background—Approximately 15‒20% of advanced gastric and gastroesophageal junction 

(GEJ) cancers overexpress HER2. In DESTINY-Gastric01, the HER2-targeted antibody-drug 

conjugate trastuzumab deruxtecan (T-DXd) improved response and overall survival (OS) versus 

chemotherapy in patients from Japan and Korea with locally advanced and/or metastatic HER2-

positive gastric or GEJ cancer whose disease progressed after two lines of therapy including 

trastuzumab. Here, we report data from the single-arm, phase 2 DESTINY-Gastric02 trial, which 

examines T-DXd in Western patients.

Methods—DESTINY-Gastric02 is a multicentre, single-arm study in adult patients from the 

United States and Europe. Eligible patients were aged ≥18 years, had an Eastern Cooperative 

Oncology Group performance status of 0 or 1, had pathologically documented unresectable 

or metastatic gastric/GEJ cancer, had progressive disease on or after first-line therapy with a 

trastuzumab regimen, and had centrally confirmed HER2-positive disease on a postprogression 

biopsy. Patients received 6·4 mg/kg of T-DXd intravenously every 3 weeks until disease 

progression, withdrawal by patient, physician decision, or death. The primary endpoint was 

confirmed objective response rate by independent central review (ICR) which was assessed in 

the full analysis set. Safety was assessed in the safety analysis set. This ongoing trial is registered 

with ClinicalTrials.gov, NCT04014075.

Findings—Between November 26, 2019, and November 8, 2021, 79 patients were treated with 

T-DXd (57 male, 22 female), with a median follow-up of 10·2 months (IQR 5·6‒12·9 months). 

A confirmed objective response was reported in 33 patients (41·8% [95% CI 30·8‒53·4]), as 

assessed by ICR. The most common grade ≥3 treatment-emergent adverse events (TEAEs) 

occurring in ≥5% of patients were anaemia (n=11; 13·9%), nausea (n=6; 7·6%), neutrophil count 

decrease (n=6; 7·6%), and white blood cell decrease (n=5; 6·3%). Drug-related serious TEAEs 

occurred in 10 patients (12·7%). Drug-related TEAEs associated with the outcome of death 

occurred in 2 patients (2·5%) and were due to interstitial lung disease/pneumonitis. Eight patients 

(10·1%) had adjudicated drug-related interstitial lung disease/pneumonitis (two grade 1 [2·5%], 

four grade 2 [5·1%], and two grade 5 [2·5%]).

Interpretation—These clinically meaningful results, demonstrated by the robust ORR, 

prolonged PFS and OS, and tolerable safety profile, support the use of T-DXd as second-line 

therapy in patients with HER2-positive advanced gastric/GEJ cancer.

Funding—Daiichi Sankyo

Keywords

gastric cancer; gastroesophageal junction cancer; HER2-positive; antibody-drug conjugate; 
trastuzumab deruxtecan
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Introduction

Approximately 15‒20% of advanced gastric and gastroesophageal junction (GEJ) cancers 

overexpress human epidermal growth factor receptor 2 (HER2). 1 Recommended first-

line treatment for patients with HER2-positive gastric or GEJ cancer is chemotherapy 

in combination with the anti-HER2 antibody trastuzumab. 2 Results from the phase 

3 KEYNOTE-811 study supported accelerated approval by the US Food and Drug 

Administration of pembrolizumab in combination with trastuzumab and chemotherapy for 

first-line treatment of locally advanced unresectable or metastatic HER2-positive gastric 

or GEJ cancer. 3,4 Key second-line trials of HER2-targeted therapy in patients with HER2-

positive gastric or GEJ cancer have not met their primary endpoint, overall survival, 5,6 

with evidence suggesting that a loss of HER2 expression after first-line trastuzumab therapy 

might be a mechanism contributing to resistance to subsequent lines of anti-HER2 treatment. 
7

Trastuzumab deruxtecan (T-DXd) has been approved in multiple countries worldwide for 

use in the treatment of adult patients with locally advanced or metastatic HER2-positive 

gastric or GEJ adenocarcinoma who have previously received a trastuzumab-based regimen. 
8, 9, 10 T-DXd is an antibody-drug conjugate composed of a humanised anti-HER2 

monoclonal antibody linked to a topoisomerase I inhibitor payload through a tetrapeptide-

based cleavable linker. 11, 12, 13 After being internalised by tumour cells, the linker is 

cleaved by lysosomal enzymes upregulated in those cells. The cytotoxic payload, which is 

cell membrane‒permeable post-cleavage, has a bystander antitumour effect that enables the 

killing of tumour cells proximal to HER2-expressing tumour cells. 11–13

T-DXd efficacy and safety in gastric or GEJ adenocarcinoma was established in the phase 

2, open-label, multicentre, randomised DESTINY-Gastric01 trial of T-DXd in patients from 

Japan and the Republic of Korea with HER2-positive locally advanced or metastatic gastric 

or GEJ adenocarcinoma that had progressed after ≥2 prior lines of therapy, including a 

fluoropyrimidine agent, a platinum agent, and trastuzumab. 1,8–10 In DESTINY-Gastric01, 

T-DXd demonstrated statistically significant benefit versus physician’s choice standard 

chemotherapy in objective response rate (ORR) and overall survival (OS). 1 A range 

of factors, including diet, smoking status, and infection with Helicobacter pylori, may 

contribute to differences in outcomes for Asian and Western populations of patients with 

gastric cancer. 14,15 Gastric cancer is diagnosed earlier in many Asian countries because 

of robust screening guidelines in comparison to Western countries; this disparity results in 

poorer prognoses and lower 5-year survival rates for patients with gastric cancer in countries 

in Europe and the US. 14

Here we report results from the DESTINY-Gastric02 study. The objective of this study was 

to assess the activity and safety of T-DXd monotherapy in Western patients with metastatic 

and/or unresectable HER2-positive gastric or GEJ cancer whose disease had progressed 

on or after a trastuzumab-containing regimen and were confirmed to have retained tumour 

HER2 positivity. This first phase 2 trial of second-line T-DXd in Western patients with 
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gastric or GEJ cancer was conducted to expand the results from DESTINY-Gastric01 from 

Asian patients to Western patients and to an earlier line of therapy.

Methods

Study design and participants

DESTINY-Gastric02 is an open-label, multicentre, single-arm, phase 2 study that recruited 

Western patients from 24 study sites in the United States, Belgium, Spain, Italy, and the 

United Kingdom. Eligible patients were aged ≥18 years and had pathologically documented 

unresectable or metastatic gastric or GEJ cancer, progressive disease on or after first-line 

therapy with a trastuzumab-containing regimen, centrally confirmed HER2-positive disease 

(defined as immunohistochemistry [IHC] 3+ or IHC 2+/in situ hybridisation [ISH]+ on 

a fresh post-trastuzumab progression biopsy), an Eastern Cooperative Oncology Group 

performance status of 0 or 1, a left ventricular ejection fraction of ≥50%, and adequate renal 

and hepatic function. The post-trastuzumab progression biopsy sample could be obtained 

from a primary or metastatic tumour site using standard biopsy per local practice or a 

surgical specimen. To account for possible heterogeneity of HER2 expression in tumour 

tissue, the study protocol specified that multiple core biopsies (at least 2) be taken. Needle 

biopsies of fluid or cells and biopsies derived from bone (metastatic) were considered not 

acceptable. Previous adjuvant therapy with a trastuzumab-containing regimen was counted 

as a line of therapy if progression occurred within 6 months of completing adjuvant therapy. 

Patients of reproductive/childbearing potential were required to use a highly effective form 

of contraception for at least 7 months for females and 4 months for males, after the last dose 

of the study drug. Patients were excluded if they had spinal cord compression or clinically 

active central nervous system metastases, uncontrolled or significant cardiovascular disease, 

clinically severe pulmonary compromise, pleural effusion, ascites, or pericardial effusion, 

or a history of noninfectious interstitial lung disease (ILD) or pneumonitis that required 

corticosteroid therapy, current ILD/pneumonitis, or were suspected to have ILD/pneumonitis 

that could not be ruled out by imaging at screening. In addition, patients were excluded 

if they used anticancer therapy after first-line treatment with a trastuzumab-containing 

regimen.

Patients must have had ≥1 measurable lesion as per Response Evaluation Criteria in Solid 

Tumours version 1·1 (RECIST v1·1). All lesions (target and non-target) were measured 

at screening according to RECIST v1·1. Tumour assessment was performed by computed 

tomography (CT) or magnetic resonance imaging (MRI) of the chest, abdomen, pelvis, and 

any other sites of disease. Baseline CT or MRI of the brain was required for all patients.

The study was performed in accordance with the principles outlined in the Declaration of 

Helsinki and the International Conference of Harmonisation Guidelines for Good Clinical 

Practice and the protocol was approved by the independent ethics committee or institutional 

review board at each site. Written informed consent was obtained from all patients before 

initiation of the study. The full study protocol is provided in the appendix.
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Outcomes

Efficacy endpoints were based on tumour assessments performed at screening and every 6 

weeks during the first year of treatment and every 12 weeks thereafter until objective disease 

progression, based on radiologic assessment, or the initiation of a new anticancer therapy. 

Tumour scans were assessed by independent central review (ICR). The primary endpoint 

was confirmed ORR, defined as the proportion of patients who achieved a best overall 

response of confirmed complete response (CR) or partial response (PR), by ICR using 

RECIST v1·1. The key secondary endpoint was progression-free survival (PFS), defined as 

the time interval from the date of first dose of study drug to the date of disease progression 

or death due to any cause, by ICR. Other secondary endpoints were OS (defined as the time 

interval from the date of first dose of study drug to the date of death due to any cause), PFS 

by investigator, ORR by investigator, duration of response (DOR; defined as the time from 

the date of first documentation of objective response to the date of the first documentation 

of disease progression) by ICR and investigator, and safety. The prespecified exploratory 

endpoints included disease control rate (DCR; defined as CR rate plus PR rate plus stable 

disease [SD] rate) by ICR and investigator, time to response by ICR and investigator, best 

percent change in sum of diameters of measurable tumours, and assessment of exploratory 

biomarkers, including serum extracellular domain of HER2 assessment, and biomarker 

analysis using cell-free DNA collected from blood, and their association with disease status 

and/or response to treatment.

Procedures

All patients received 6·4 mg/kg of T-DXd administered intravenously every 3 weeks 

until the occurrence of disease progression as per RECIST v 1·1; clinical progression; or 

withdrawal by subject, physician decision, or death. Each patient had a 40-day (+7 days) 

follow-up visit after the last study drug administration or before starting new anticancer 

treatment. Long-term/survival follow-up visits occurred every 12 weeks (±14 days) from 

the date of the 40-day (+7 days) follow-up visit, until death, withdrawal of consent, or loss 

to follow-up, whichever occurred first. Sex and/or gender and race and/or ethnicity were 

captured through the electronic data capture system.

Tumour assessments via CT or MRI scans were performed within 28 days of the first 

dose, every 6 weeks (±7 days) starting at cycle 1 day 1 for the first year of treatment, 

every 12 weeks (±7 days) after the first year until disease progression or start of a new 

anticancer treatment, and at the 40-day (+7 days) follow-up visit if tumour assessment was 

not performed at the end of treatment visit or if study treatment was discontinued for any 

reason other than disease progression. CT or MRI of the brain was performed for all patients 

within 28 days before recruitment and every 6 weeks (±7 days) from cycle 1 day 1; this was 

mandatory for all patients with stable brain metastases at baseline. The brain CT or MRI 

scan was performed as clinically indicated for all other patients. Laboratory monitoring was 

performed during screening (day −28 to day −1), within 3 days before the infusion for all 

cycles, at cycle 1 day 8 and cycle 1 day 15 (±1 days), at end of treatment (defined as the 

date the investigator decided to discontinue study treatment [+7 days]), and at the 40-day (+7 

days) follow up visit. Blood samples for biomarker analysis were taken within 3 days before 
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the administration of T-DXd on Cycle 1 Day 1, on Day 1 of every 3 cycles (Cycles 4, 7, etc), 

and end of treatment.

At each study visit, patients were evaluated for adverse events, which were directly 

observed, reported spontaneously by the patient, or determined through questioning of the 

patient. Treatment-emergent adverse events (TEAEs) were assessed and graded according to 

the National Cancer Institute Common Terminology Criteria for Adverse Events v5·0. Safety 

endpoints include serious adverse events, TEAEs, drug-related TEAEs, discontinuations due 

to adverse events, and adverse events of special interest. Suspected ILD/pneumonitis cases 

were adjudicated by an external independent adjudication committee.

Two dose reductions of T-DXd were allowed, from 6.4 mg/kg to 5.4 mg/kg and then 4.4 

mg/kg; dose increases were not permitted. Patients with more than two dose reductions 

were withdrawn from the study treatment if further toxicity meeting the requirement for 

dose reductions occurred. A dose could be delayed for up to 28 days (49 days from the 

last infusion date) from the planned date of the administration. Patients that required a dose 

delay longer than 28 days were withdrawn from the study.

Statistical analysis

Based on a reported best ORR of ~27% in second-line treatment of Western patients with 

gastric or GEJ cancer, 16 a sample size of 72 patients would be needed to provide 90% 

power to achieve a lower limit of 95% confidence interval (CI) for the ORR exceeding 27% 

under the expected ORR of 45%. The study was planned to enroll an additional 10% of 

patients to account for potential withdrawals, for an estimated sample size of 80 patients.

Primary and secondary efficacy analyses were performed in the full analysis set, which 

included all subjects who were enrolled and received ≥1 dose of the study drug. Safety 

analyses were performed in the safety analysis set, which included all treated subjects. Other 

exploratory analyses were performed based on the full analysis set and the availability of 

assessment

The primary analysis of confirmed ORR by ICR was performed for the full analysis set 

when the last subject had ≥18 weeks of follow up. ORR estimate and its two-sided 95% 

exact CI were performed using the Clopper-Pearson method. For the PFS analysis, patients 

who were alive with no objective documentation of radiological disease progression as 

assessed by ICR at the time of data cutoff were censored at the date of their last evaluable 

tumour assessment. For the OS analysis, patients who were alive at the time of data analysis 

were censored at the last contact date at which the patient was known to be alive. For the 

DOR analysis, patients who were alive and progression-free at the time of the analyses 

were censored at the date of the last evaluable tumour assessment. Kaplan-Meier estimates 

and survival curves are presented. For PFS and DOR, 95% CI was calculated using the 

Brookmeyer and Crowley method. DOR was measured for responding patients (PR or CR) 

and was analysed based on tumour assessment by ICR. For time to response, median and 

IQR were based on Kaplan-Meier estimates.
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TEAEs were defined as an adverse event occurring, which was absent before the first dose 

of T-DXd or had worsened in severity or seriousness after initiating T-DXd until 47 days 

after the last dose of T-DXd. TEAEs also included serious adverse events with an onset or 

worsening 48 days or more after last dose of the study drug, if related to the study drug.

All analyses were done with the use of SAS version 9.4. The study is registered with 

ClinicalTrials.gov, NCT04014075.

Role of the funding source

The study was designed and led by the funder, Daiichi Sankyo, who participated in data 

collection and analysis. In March 2019, AstraZeneca entered into a collaboration agreement 

with Daiichi Sankyo for further clinical development of T-DXd. Both Daiichi Sankyo and 

AstraZeneca were involved in study oversight and data collection; both funders also assisted 

in data interpretation, writing the report, reviewing the manuscript, and the decision to 

submit the paper for publication.

Results

Over the course of this study, which recruited from November 26, 2019, to December 2, 

2020, 79 patients were enrolled and treated with T-DXd (figure 1). Ten patients failed 

screening after central HER2 confirmation for not satisfying inclusion/exclusion criteria and 

were not treated. Baseline demographics and disease characteristics of patients are presented 

in table 1. Patients had a median age of 60·7 years (IQR 52·0‒68·3), 57 patients (72·2%) 

were male, and 69 patients (87·3%) were White. Overall, 27 patients (34·2%) had gastric 

adenocarcinoma and 52 patients (65·8%) had GEJ adenocarcinoma. HER2 expression was 

IHC 3+ in 68 patients (86·1%), IHC 2+/ISH+ in 10 patients (12·7%), and not evaluable 

(NE) in 1 patient (1·3%; patient enrollment was based on local laboratory testing only). All 

patients had an adenocarcinoma histology.

A primary analysis was done with a data cutoff of April 9, 2021; results of the updated 

analysis that was requested as part of a health authority review are reported herein (data 

cutoff, November 8, 2021). As of the updated analysis, 10 (12·7%) patients remained on 

treatment.

Overall, 79 patients (100·0%) received prior treatment with a platinum-based therapy 

and trastuzumab. Seven patients (8·9%) received prior treatment with immune checkpoint 

inhibitors, with one patient (1·3%) previously receiving avelumab and six patients (7·6%) 

previously receiving pembrolizumab. The number of patients who had received prior 

immune checkpoint inhibitor therapy may have been greater, because seven patients (8·9%) 

had previously participated in trials in which they were randomised to double-blind 

treatment with either a checkpoint inhibitor or placebo. The post-trial anticancer treatments 

received are listed in appendix p 5.

A summary of antitumour efficacy outcomes is presented in table 2. As of the November 8, 

2021, data cutoff (median follow-up of 10·2 months [IQR 5·6‒12·9 months]), 33 patients 

(41·8%) achieved a confirmed objective response (95% CI 30·8‒53·4), as assessed by ICR. 
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In terms of best overall response, 4 patients (5·1%) had a CR, 29 patients (36·7%) had a PR, 

31 patients (39·2%) had SD, and 13 (16·5%) had progressive disease. 64 patients (81·0%) 

experienced confirmed disease control (95% CI 70·6‒89·0), and median time to response 

was 1·4 months (95% CI 1·4‒2·7). Best percentage change of tumour size from baseline by 

ICR is shown in figure 2A. Patients with a HER2 score of IHC 3+ (n=68) had numerically 

greater ORR than those with IHC 2+/ISH+ (n=10) (47·1% [95% CI 34·8%‒59·6%] vs 10% 

[95% CI 0·3%‒44·5%]) (figure 2B). Patients with gastric tumours (n=27) had a numerically 

greater ORR than those with GEJ tumours (n=52) (55·6% [95% CI 35·3‒74·5] vs 34·6% 

[95% CI 22·0‒49·1]). Median DOR was 8·1 months (95% CI 5·9‒NE) (figure 3A); median 

PFS by ICR, a key secondary endpoint, was 5·6 months (95% CI 4·2‒8·3) (figure 3B); and 

median OS was 12·1 months (95% CI 9·4‒15·4) (figure 3C). The response assessed by the 

investigator was similar to the response assessed by ICR (appendix p 6).

After a median treatment duration of 4·3 months (IQR 2·7‒10·1), 44 patients (55·7%) 

had experienced grade ≥3 TEAEs (appendix p 7). Drug-related TEAEs were reported 

in 75 patients (94·9%), with 24 (30·4%) being grade ≥3. The most common grade ≥3 

TEAEs occurring in ≥5% of patients were anaemia (n=11, 13·9%), nausea (n=6, 7·6%), 

neutrophil count decrease (n=6, 7·6%), and white blood cell decrease (n=5, 6·3%) (table 3). 

TEAEs associated with study drug discontinuations, dose reductions, and dose interruptions 

occurred in 15 (19·0%), 17 (21·5%), and 23 (29·1%) patients, respectively, of which 

10 (12·7%), 14 (17·7%), and 8 (10·1%) were drug-related (appendix p 7). Adjudicated 

ILD/pneumonitis was the most common drug-related TEAE associated with treatment 

discontinuation (eight patients [10·1%]). Nausea and neutrophil count decrease were the 

most common drug-related TEAEs associated with dose reduction (six [7·6%] and four 

patients [5·1%], respectively). Drug-related serious TEAEs were reported in 10 patients 

(12·7%); the most common were due to pneumonitis (n=3; 3·8%), ILD (n=2; 2·5%), and 

nausea (n=2; 2·5%).

As of the November 8, 2021, data cutoff, adjudicated ILD/pneumonitis related to T-

DXd occurred in eight patients (10·1%). Two patients (2·5%) experienced grade 1 ILD/

pneumonitis events, four patients (5·1%) experienced grade 2 events, and two patients 

(2·5%) experienced a grade 5 event. The median time to onset of adjudicated drug-related 

ILD/pneumonitis was 80·5 days (IQR 56·5‒148·0), with a median duration of 36·0 days 

(IQR 20·0‒56·0). Established ILD/pneumonitis management guidelines recommend to 

carefully monitor for signs or symptoms (cough, fever, dyspnea), discontinue or interrupt 

and/or dose reduce T-DXd, conduct imaging, and start corticosteroid therapy as soon as 

ILD/pneumonitis is suspected. 17

On the basis of laboratory values of the left ventricular ejection fraction (LVEF) collected 

during the study, grade 2 events (defined as a resting LVEF of ≥40 to <50%, or a 10% 

to <20% decrease from baseline) were observed in six patients (10·5%). No clinical heart 

failure events were reported.

TEAEs associated with the outcome of death were reported in 11 patients (13·9%), with 

2 (2·5%) considered related to T-DXd (appendix p 7,8). Disease progression, neoplasm 

progression, and coronavirus disease 2019 (COVID-19) were reported in two patients each 
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and were considered unrelated to T-DXd. Cerebrovascular accident, ILD, pneumonitis, 

intestinal obstruction, and lymphangiosis carcinomatosa were reported in one patient each. 

The two cases of ILD/pneumonitis were considered related to T-DXd by the investigator and 

by the ILD adjudication committee (appendix p 7,8).

Discussion

The DESTINY-Gastric02 study demonstrates clinically meaningful activity of T-DXd, with 

durable responses in Western patients with HER2-positive gastric or GEJ adenocarcinoma 

whose disease progressed on a trastuzumab-containing regimen. A high proportion of 

patients receiving T-DXd in this study achieved the primary endpoint of confirmed ORR by 

ICR (n=33, 41·8%; 95% CI 30·8‒53·4) compared with treatment groups in other second-line 

trials. 5,6,16,18 Furthermore, median PFS in this study was 5·6 months (95% CI 4·2‒8·3), 

and median OS was 12·1 months (95% CI 9·4‒15·4). The efficacy outcomes of second-line 

therapy with T-DXd in this study population are particularly promising when compared with 

historical data.

Efficacy data from DESTINY-Gastric01, conducted in Japan and South Korea in the third-

line or later setting, were similar, with a confirmed ORR of 42·0% (95% CI 33·0‒51·4) with 

T-DXd versus 12·5% (95% CI 5·2‒24·1) with physician’s choice of irinotecan or paclitaxel 

(p=0·0001). Median PFS was 5·6 months with T-DXd versus 3·5 months with physician’s 

choice (hazard ratio (HR) 0·47 [95% CI 0·31‒0·71]; p=0·0003), and median OS was 12·5 

months with T-DXd versus 8·9 months with physician’s choice (HR 0·60 [95% CI 0·42‒
0·86]). 19

There have been limited numbers of studies in the second line in patients with HER2-

positive gastric cancer, and the failure of previous trials for targeted therapies in this 

setting highlights the high unmet medical need. 5,6 Even though the historical 27% ORR 

in the second-line setting reported in this manuscript was not specific to patients with HER2-

positive gastric cancer, similar ORRs have been reported in HER2-positive gastric cancer 

studies. In the randomised, open-label, phase 2/3 GATSBY study, 42/204 patients (20·6%) 

with previously treated HER2-positive advanced gastric cancer who received second-line 

trastuzumab emtansine 2.4 mg/kg weekly achieved an ORR, compared to 20/102 (19·6%) 

of those receiving taxane. 5 In the randomised, open-label, phase 3 TyTAN study, ORR 

was 27% in patients with HER2-positive advanced gastric cancer who received second-line 

treatment with lapatinib plus paclitaxel versus 9% in patients who received paclitaxel alone 

(OR, 3·85; 95% CI, 1·80 ‒8.87; p<0·001). 6 Lastly, in the randomised, open-label, phase 

2 T-ACT study, second-line treatment with paclitaxel plus trastuzumab achieved a similar 

response rate (RR) (33%) to that with paclitaxel alone (32%) in patients with HER2-positive 

advanced gastric or GEJ cancer in Japan. 18

A more useful comparator for the results of the present DESTINY-Gastric02 study may 

be the RAINBOW trial of ramucirumab plus paclitaxel, which produced positive results 

in the second-line setting. 16 Although the patient populations differed somewhat, second-

line therapy with ramucirumab plus paclitaxel in the RAINBOW trial was associated with 

consistently lower response rates and survival outcomes compared with second-line T-DXd 
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in the DESTINY-Gastric02 trial. In the RAINBOW trial, ORR by investigator was 28% 

(95% CI 23‒33) for ramucirumab plus paclitaxel versus 16% (95% CI 13‒20) for placebo 

plus paclitaxel (p=0·0001). Median PFS with ramucirumab plus paclitaxel was 4·4 months 

(95% CI 4·2–5·3) versus 2·9 months (95% CI 2·8–3·0) for placebo plus paclitaxel (HR 

0·635 [95% CI 0·536–0·752]; p<0·0001), and median OS with ramucirumab plus paclitaxel 

was 9·6 months (95% CI 8·5–10·8) versus 7·4 months (95% CI 6·3–8·4) for placebo 

plus paclitaxel (HR 0·807 [95% CI 0·678–0·962]; p=0·017). 16 In a subgroup analysis 

of Western patients in the RAINBOW trial, ORR by investigator (26·8%) and survival 

outcomes (median OS 8·6 months) with ramucirumab plus paclitaxel were also lower than in 

DESTINY-Gastric02. 20

Asian patients with gastric cancer participating in clinical trials typically have better 

survival outcomes than Western patients. 21,22 Explanations have been put forward to 

explain the differences in gastric cancer epidemiology and treatment outcome between these 

populations. Distal gastric cancer is more common in Asian patients, whereas GEJ cancer 

is more prevalent in Western patients. Evidence suggests that Asian patients tend to have 

less advanced or aggressive disease at initial diagnosis, thought to be in part due to gastric 

cancer screening programmes, and are more likely to receive systemic therapy; 21,22 those 

with gastric tumours tend to have better survival outcomes relative to GEJ tumours. 23 

Risk factors for GEJ cancer include obesity, reflux disease, and smoking, which are more 

common in Western populations. 24 However, Asian patients may be at a higher risk of ILD/

pneumonitis (mild/moderate in severity) associated with T-DXd compared with non-Asian 

patients, as suggested by a pooled analysis of nine clinical studies that compared rates 

of any-grade adjudicated drug-related ILD/pneumonitis in patients enrolled in Japan with 

those enrolled in other countries. 25 Of note, higher proportions of patients in the T-DXd 

treatment arm in DESTINY-Gastric02 had worse prognostic factors (such as ≥2 metastatic 

sites, presence of liver metastases, higher baseline tumour burden [as assessed by median 

sum of longest diameters], and an ECOG PS of 1) compared with those in the T-DXd 

arm of DESTINY-Gastric01. 1 The improved safety profile observed in Western patients in 

DESTINY-Gastric02 potentially can be attributable to the use of T-DXd in an earlier-line 

treatment setting than in DESTINY-Gastric01.

In DESTINY-Gastric02, patients were required to have biopsy-confirmed HER2-positive 

disease based on the trial inclusion criteria. After treatment with trastuzumab, some patients 

have been observed to lose HER2 expression, potentially making their disease refractory 

to subsequent HER2-directed treatment. 6,26–28 HER2 stability during disease progression 

has not been widely reported, but HER2 loss has been reported to occur in about a third of 

patients in the few studies that re-evaluated HER2 status.8,26 Studies to investigate whether 

HER2 expression is lost following treatment with T-DXd are ongoing.

The safety profile of T-DXd observed in DESTINY-Gastric02 was generally consistent 

with the established safety profile of T-DXd. The most common adverse events were 

gastrointestinal or hematological in nature, and the incidence rates of TEAEs, including 

those of any grade or grade ≥3, and adverse events of special interest such as ILD/

pneumonitis, were lower than those reported in DESTINY-Gastric01. 19 It should be noted 

that DESTINY-Gastric02 enrolled and treated patients throughout the COVID-19 pandemic. 
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COVID-19 infection led to six patients either discontinuing treatment or interrupting their 

dose, and was attributed as the cause of death of two patients (one of whom experienced 

dose discontinuation, while the other had neither discontinuation or interruption of dosing).

Limitations of the present study include the absence of a comparator or placebo group and 

a relatively small patient population. The small size of patient subgroups makes it difficult 

to draw more specific conclusions from the data. It is also worth noting that although 

a post-trastuzumab progression biopsy sample was needed for patients to be eligible for 

inclusion in this study, this may not always be feasible in clinical practice due to the 

difficulty in obtaining adequate biopsy material or considering the clinical condition of the 

patient. Nevertheless, such a practice should be encouraged, based on the potential loss of 

HER2 expression discussed above.

Although this study is limited by its single-arm design, there have been relatively few 

studies in the second line in patients with HER2-positive gastric cancer to date. DESTINY-

Gastric02 provides data supporting clinically meaningful efficacy and a manageable safety 

profile and thus, compelling evidence that T-DXd is a valuable second-line HER2-targeted 

treatment option for Western patients, similar to what was observed in DESTINY-Gastric01 

for Asian patients in the third-line and later settings. This has been validated by recent 

EU approval of T-DXd for patients with gastric/GEJ cancer who have received a prior 

trastuzumab-based regimen. 29 Future analyses of this study will evaluate circulating 

biomarkers including cell-free DNA, an emerging potential diagnostic biomarker. In 

addition, biomarker studies to evaluate the utility of liquid biopsies in gastric cancer and 

other solid tumours are ongoing. Results from DESTINY-Gastric02 also support the ongoing 

randomised, phase 3 DESTINY-Gastric04 (NCT04704934) trial, which is investigating the 

efficacy and safety of T-DXd compared with ramucirumab and paclitaxel in patients with 

gastric or GEJ cancer whose disease has progressed on or after a trastuzumab-containing 

regimen. 30
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Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Evidence before this study

We searched PubMed for clinical trials evaluating second-line treatments for human 

epidermal growth factor receptor 2 (HER2)‒positive gastric or gastroesophageal junction 

(GEJ) cancer published between July 2015 and April 2022. The search terms included 

were “HER2 positive” or “HER2 expressing” or “HER2 amplified” and “gastric cancer” 

or “gastroesophageal junction cancer”; the search was restricted to English language 

publications. The results of this search were used to frame the context of the DESTINY-

Gastric02 study in terms of its objectives and findings. The HER2-targeted antibody-drug 

conjugate trastuzumab deruxtecan (T-DXd; DS-8201) is approved in several countries 

worldwide for the treatment of patients with locally advanced or metastatic gastric 

or GEJ adenocarcinoma who have previously received a trastuzumab-based regimen. 

Approvals were based on the phase 2, open-label, multicentre, randomised DESTINY-

Gastric01 trial of T-DXd in patients from Japan and the Republic of Korea.

Added value of this study

This is the first phase 2 study of T-DXd in Western patients with unresectable 

or metastatic gastric or GEJ cancer who have had disease progression on or after 

a trastuzumab-containing regimen. T-DXd exhibited clinical efficacy in this patient 

population and a safety profile generally consistent with that observed in previous 

studies.

Implications of all the available evidence

These results support further clinical research into T-DXd, including the ongoing phase 

3 DESTINY-Gastric04 trial, which will investigate the efficacy and safety of T-DXd 

compared with ramucirumab and paclitaxel in patients with gastric or GEJ cancer whose 

disease has progressed on or after a trastuzumab-containing regimen.
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Figure 1: Patient disposition
aThe 10 patients who failed main screening did not satisfy the inclusion/exclusion criteria of 

the study.
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Figure 2: (A) Best percentage change of tumour size from baseline by independent central 
reviewa and (B) ORR across prespecified subgroups
aThree patients were missing baseline or postbaseline target lesion assessment. Red line 

at 20% indicates progressive disease; black line at ‒30% indicates partial response. 

Analysis conducted in the full analysis set. Two-sided 95% CIs are based on the 

exact (Clopper-Pearson) binomial distribution. CI=confidence interval; CR=complete 

response; GEJ=gastroesophageal junction; HER2=human epidermal growth factor receptor 

2; IHC=immunohistochemistry; ISH=in situ hybridisation; ORR=objective response rate; 

PR=partial response; T-DXd=trastuzumab deruxtecan.
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Figure 3: (A) Duration of response by independent central review,a,b (B) progression-free 
survival by independent central review,c and (C) overall survivalc
aAnalysis based on responders (n=33); 18 patients were censored (reasons: initiating new 

anticancer therapy, event after missing two consecutive assessments, ongoing without event, 

and adequate tumour assessment no longer available). bAnalysis conducted in the full 

analysis set based on 51 events (44 progressive disease, 7 deaths). cAnalysis conducted 

in the full analysis set. CI=confidence interval; NE=not evaluable; T-DXd=trastuzumab 

deruxtecan.
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Table 1:

Patient baseline demographics and characteristics

Baseline demographics and characteristics Patients (N=79)

Age

Median (IQR), years 60·7 (52·0–68·3)

<65, n (%) 46 (58·2)

≥65, n (%) 33 (41·8)

Sex, n (%)

Male 57 (72·2)

Female 22 (27·8)

Race, n (%)

White 69 (87·3)

Black or African American 1 (1·3)

Asian 4 (5·1)

Native Hawaiian or Pacific Islander 1 (1·3)

Other 3 (3·8)

Missing 1 (1·3)

ECOG PS, n (%)

0 29 (36·7)

1 50 (63·3)

HER2 expression, n (%)

IHC 3+ 68 (86·1)

IHC 2+/ISH+ 10 (12·7)

Not evaluable 1 (1·3)a

Adenocarcinoma subtype, n (%) 78 (98·7)b

Intestinal 19 (24·1)

Diffuse 1 (1·3)

Mixed 1 (1·3)

Unknown 57 (72·2)

Cancer type, n (%)

Gastric 27 (34·2)

GEJ 52 (65·8)

Disease presentation at initial diagnosis, n (%)

Metastatic disease or locally advanced 69 (87·3)

Locoregional disease 9 (11·4)

Unknown 1 (1·3)

Number of metastatic sites, n (%)

<2 5 (6·3)

≥2 74 (93·7)
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Baseline demographics and characteristics Patients (N=79)

Previous total gastrectomy, n (%)

Yes 0

No 79 (100)

Liver metastasis at baseline, n (%) 50 (63·3)

Time from diagnosis, median (IQR), months 14·2 (10·2–25·9)

Lines of prior systemic therapy intended for locally advanced or metastatic cancer, n (%)

0 6 (7·6)c

1 73 (92·4)

Prior platinum-based therapy, n (%) 79 (100·0)

Prior trastuzumab therapy, n (%) 79 (100·0)

ECOG PS=Eastern Cooperative Oncology Group Performance Status; GEJ=gastroesophageal junction; IHC=immunohistochemistry; ISH=in situ 
hybridisation.

Demographics and baseline characteristics were not expected to change at the updated data cutoff and were not re-analysed. Data are reported 
based on the April 9, 2021, data cutoff.

a
Patient enrollment was based on local laboratory testing.

b
One patient had an intramucosal adenocarcinoma subtype and was not included in the 78 patients recorded as “adenocarcinoma.”

c
Patients were classified as having “unknown” adenocarcinoma subtype by the investigator as part of the case report form data entry.

d
These patients were included in this study as they had experienced progression after receiving adjuvant/neoadjuvant therapy.

Lancet Oncol. Author manuscript; available in PMC 2024 August 05.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cutsem et al. Page 22

Table 2:

Efficacy summary

Response assessment by ICR Patients (N=79)a

Confirmed ORR,bn (%) 33 (41·8)[95% CI 30·8‒53·4]

Confirmed best overall response, n (%)

CR 4 (5·1)

PR 29 (36·7)

SD 31 (39·2)

PD 13 (16·5)

Not evaluable 2 (2·5)

Confirmed DCR, n (%) 64 (81·0)[95% CI 70·6–89·0]

Median TTR, months 1·4 (95% CI 1·4‒2·7)

Median DoR, months 8·1 (95% CI 5·9‒NE)c

Median PFS, months 5·6 (95% CI 4·2‒8·3)d

Patients with events, n (%) 51 (64·6)

Progressive disease, n (%) 44 (55·7)

Death, n (%) 7 (8·9)

Median OS, months 12·1 (95% CI 9·4‒15·4)e

Patients with events, n (%) 26 (32·9)

Patients without events (censored), n (%) 53 (67·1)

Alive, n (%) 46 (58·2)

Lost to follow-up, n (%) 7 (8·9)

CI=confidence interval; CR=complete response; DCR=disease control rate; DoR=duration of response; ICR=independent central review; 
IQR=interquartile range; NE=not evaluable; ORR=objective response rate; OS=overall survival; PD=progressive disease; PFS=progression-free 
survival; PR=partial response; SD=stable disease; TTR=time to response.

a
Median follow up was 10·2 months (IQR, 5·6–12·9 months).

b
Primary endpoint.

c
Secondary endpoint analysis based on responders (n=33); 18 patients were censored (reasons: initiating new anticancer therapy, event after 

missing two consecutive assessments, ongoing without event, and adequate tumour assessment no longer available).

d
Secondary endpoint analysis conducted in the full analysis set based on 51 events.

e
Secondary endpoint analysis conducted in the full analysis set based on 46 events. OS is defined as the time from the date of the first dose to the 

date of death from any cause.
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Table 3:

TEAEs in ≥10% (grade 1–2) of patients by worst toxicity grade and all grade 3–5 events

Patients (N = 79)

TEAEs by Preferred Term, % (n) Grade 1–2 Grade 3 Grade 4 Grade 5

Nausea 47 (59·5) 6 (7·6) 0 0

Vomiting 33 (41·8) 2 (2·5) 0 0

Fatigue 30 (38·0) 3 (3·8) 0 0

Diarrhoea 28 (35·4) 1 (1·3) 0 0

Weight decreased 25 (31·6) 3 (3·8) 0 0

Constipation 23 (29·1) 0 0 0

Decreased appetite 22 (27·8) 4 (5·1) 0 0

Anaemia 19 (24·1) 11 (13·9) 0 0

Alopecia 19 (24·1) 0 0 0

Platelet count decreased 12 (15·2) 2 (2·5) 0 0

Aspartate aminotransferase increased 12 (15·2) 1 (1·3) 0 0

Hypokalaemia 12 (15·2) 0 1 (1·3) 0

Abdominal pain 11 (13·9) 2 (2·5) 0 0

Asthenia 11 (13·9) 1 (1·3) 0 0

Pyrexia 9 (11·4) 0 0 0

Blood alkaline phosphatase increased 8 (10·1) 1 (1·3) 0 0

Cough 8 (10·1) 1 (1·3) 0 0

Epistaxis 8 (10·1) 0 0 0

Gastroesophageal reflux disease 8 (10·1) 0 0 0

Hypoalbuminemia 8 (10·1) 0 0 0

Pneumonitis 7 (8·9) 0 0 1 (1·3)

Neutrophil count decreased 7 (8·9) 2 (2·5) 4 (5·1) 0

Alanine aminotransferase increased 7 (8·9) 1 (1·3) 0 0

Dyspnoea 6 (7·6) 1 (1·3) 0 0

Hypotension 5 (6·3) 1 (1·3) 0 0

Neutropenia 4 (5·1) 4 (5·1) 0 0

Thrombocytopenia 4 (5·1) 1 (1·3) 0 0

White blood cell count decreased 4 (5·1) 5 (6·3) 0 0

Device-related infection 3 (3·8) 1 (1·3) 0 0

Dysphagia 3 (3·8) 3 (3·8) 0 0

Ascites 3 (3·8) 2 (2·5) 0 0

Blood bilirubin increased 3 (3·8) 2 (2·5) 0 0

Covid-19 2 (2·5) 1 (1·3) 0 2 (2·5)

Urinary tract infection 2 (2·5) 2 (2·5) 0 0

Hypophosphataemia 2 (2·5) 2 (2·5) 0 0

Hyperglycaemia 1 (1·3) 1 (1·3) 0 0

Lancet Oncol. Author manuscript; available in PMC 2024 August 05.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cutsem et al. Page 24

Patients (N = 79)

TEAEs by Preferred Term, % (n) Grade 1–2 Grade 3 Grade 4 Grade 5

Hypertension 2 (2·5) 1 (1·3) 0 0

ILD 2 (2·5) 0 1 (1·3) 1 (1·3)

Acute kidney injury 2 (2·5) 2 (2·5) 0 0

Cancer pain 1 (1·3) 1 (1·3) 0 0

Somnolence 1 (1·3) 1 (1·3) 0 0

Pleural effusion 1 (1·3) 1 (1·3) 0 0

Hepatotoxicity 1 (1·3) 1 (1·3) 0 0

Lymphocyte count decreased 1 (1·3) 2 (2·5) 0 0

Pneumonia 0 0 2 (2·5) 0

Bacterial sepsis 0 0 1 (1·3) 0

Catheter site infection 0 1 (1·3) 0 0

Covid-19 pneumonia 0 1 (1·3) 0 0

Staphylococcal infection 0 1 (1·3) 0 0

Wound infection 0 1 (1·3) 0 0

Malignant neoplasm progression 0 0 0 2 (2·5)

Lymphangiosis carcinomatosa 0 0 0 1 (1·3)

Tumour haemorrhage 0 1 (1·3) 0 0

Febrile neutropenia 0 1 (1·3) 1 (1·3) 0

Lymphopenia 0 1 (1·3) 0 0

Electrolyte imbalance 0 1 (1·3) 0 0

Basal ganglia infarction 0 1 (1·3) 0 0

Cerebrovascular accident 0 0 0 1 (1·3)

Generalised tonic-clonic seizure 0 1 (1·3) 0 0

Embolism 0 2 (2·5) 0 0

Pulmonary embolism 0 2 (2·5) 0 0

Anal fissure 0 1 (1·3) 0 0

Anal fistula 0 1 (1·3) 0 0

Colitis 0 1 (1·3) 0 0

Enteritis 0 1 (1·3) 0 0

Haematemesis 0 1 (1·3) 0 0

Obstruction gastric 0 1 (1·3) 0 0

Intestinal obstruction 0 0 0 1 (1·3)

Oesophageal obstruction 0 1 (1·3) 0 0

Bile duct stenosis 0 1 (1·3) 0 0

Gallbladder obstruction 0 1 (1·3) 0 0

Hydronephrosis 0 1 (1·3) 0 0

Urinary tract obstruction 0 1 (1·3) 0 0

Disease progression 0 0 0 2 (2·5)
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Patients (N = 79)

TEAEs by Preferred Term, % (n) Grade 1–2 Grade 3 Grade 4 Grade 5

Oedema 0 1 (1·3) 0 0

Animal bite 0 1 (1·3) 0 0

Exposure to communicable disease 0 1 (1·3) 0 0

Product issues 0 1 (1·3) 0 0

Device occlusion 0 1 (1·3) 0 0

ILD=interstitial lung disease; TEAE=treatment-emergent adverse event.
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