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Abstract

Human epidermal growth factor receptor 2 (HER2)-positive gastric cancer is a subtype for which new drugs and specific treat-
ment strategies should be developed. Trastuzumab deruxtecan (T-DXd) is a novel HER2-targeted antibody—drug conjugate
containing topoisomerase I inhibitor as a payload. In the randomized phase 2 study (DESTINY-GastricO1) for HER2-positive
advanced gastric or gastroesophageal junction cancer (AGC), patients treated with T-DXd showed a significantly higher
response rate compared with the chemotherapy of physician’s choice, associated with remarkably prolonged progression-
free and overall survival. T-DXd also exhibits anti-tumor activity to HER2-negative tumor cells close to HER2-positive
cells (so-called bystander killing effect). T-DXd was effective even for HER2-low expressing breast and gastric cancer in
several clinical studies. Taking advantage of these strong points and synergism with other cytotoxic, molecular-targeted and
immunological agents, it is expected that T-DXd will bring further progression in treatment both for strongly and weakly

HER?2 positive AGC in various treatment settings including perioperative chemotherapy.
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Introduction

Human epidermal growth factor receptor 2 (HER2) is a
185 kDa protein with tyrosine kinase activity that belongs
to the epidermal growth factor receptor (EGFR) family.
HER?2 is associated with increased tumor cell proliferation,
reduced apoptosis, and enhanced migration. Indeed, HER2-
positive breast cancers have a significantly poorer prognosis
than HER2-negative breast cancers if patients are not placed
on anti-HER?2 therapy [1]. Clinical trials of trastuzumab (a
monoclonal antibody that binds to the extracellular domain
of HER2) began in 1992, and its efficacy in HER2-positive
breast cancer led to its first approval in 1998 [2].

Gastric cancer (GC) is the third-leading cause of cancer-
related deaths worldwide [3]. Even though various chemo-
therapeutic agents have been developed for advanced gastric/
gastroesophageal junction cancer (AGC), median overall
survival (OS) of AGC patients is about 1 year. Amplification
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of HER? gene or overexpression of HER?2 protein are found
in 10-20% of GC [4]; American Society of Clinical Oncol-
ogy/College of American Pathologists guidelines define
HER2-positive GC as immunohistochemistry (IHC) 34, or
IHC 2 + and in situ hybridization (ISH) + [5]. While HER2-
positive AGC is reported to be aggressive [4], the prognostic
impact of HER2-status is still controversial [6, 7].

Several clinical studies for HER2-positive AGC have
been conducted (Table 1). In the ToGA study [8], patients
received chemotherapy or chemotherapy plus trastuzumab
in the first-line setting. Chemotherapy plus trastuzumab con-
ferred significantly longer OS, leading to approval of trastu-
zumab for HER2-positive AGC. Following positive results
of new anti-HER?2 drugs for breast cancer, not a few clinical
studies of lapatinib[9]9, trastuzumab emtansine [T-DM1]
[11-13] and pertuzumab [14] for HER2-positive AGC,
including trastuzumab beyond progression [15], were con-
ducted, but none of them elicited a statistically significant
improvement in treatment for HER2-positive AGC.

Several mechanisms of resistance may explain these neg-
ative results in HER2-positive AGC. First, compared with
breast cancer, HER2 staining pattern of AGC is heterog-
enous, and it is also different between the primary and meta-
static lesions [16, 17]. Second, prior trastuzumab treatment
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Table 1 Randomized trials for

- Trial Phase Regimen Line Median OS (mo) Median PFS (mo)
human epidermal growth factor
receptor 2 (HER2) positive ToGA3 3 FP/XP + Trastuzumab Ist 13.8 6.7
advanced gastric cancer FP/XP 11.1 55
HR 0.74; p=0.0046 HR 0.71; p=.0002
LOGiC® 3 CapeOX + Lapatinib Ist 122 6.0
CapeOX 10.5 54
HR 0.91; p=0.3492 HR 0.82; p=0.0381
JACOB! 3 XP + Trastuzumab + Pertuzumab  1st  17.5 8.5
XP + Trastuzumab 14.2 7.0
HR 0.84; p=0.057 HR 0.73; p=0.0001
T-ACTP 2 Paclitaxel + Trastuzumab 2nd 102 3.7
Paclitaxel 10.0 3.2
HR 1.23; p=0.20 HR 0.91; p=0.33
TyTAN® 3 Paclitaxel 4+ Lapatinib 2nd 11.0 5.5
Paclitaxel 8.9 4.4
HR 0.84; p=0.1044 HR 0.85; p=0.2411
GATSBY" 3 T-DM1 2nd 7.9 2.7
Docetaxel/Paclitaxel 8.6 2.9
HR 1.15; p=0.86 HR 1.13; p=0.31
DESTINY- 2 T-DXd 3rd 125 5.6
Gas- Irinotecan/Paclitaxel 8.4 3.5
tric01%2 HR 0.59; p=0.0097 HR 0.47

XP, capecitabine and cisplatin; FP, 5-FU and cisplatin; CapeOX, capecitabine and oxaliplatin; HR, hazard
ratio; mo, months; OS, overall survival; PFS, progression-free survival; 7-DM I, trastuzumab emtansine;

T-DXd, trastuzumab deruxtecan;

may lead to a reduction of HER2 expression [18-20].
Finally, tumors may have intrinsic and/or acquired resist-
ant mechanism that reactivates pro-survival pathways such
as PI3K/AKT signaling [15, 18, 19]. All these factors pose
problems to be resolved for the development of new drugs
and/or treatment strategy for anti-HER2 drugs for HER2-
positive AGC.

Trastuzumab deruxtecan (T-DXd; DS-8201a)

Antibody—drug conjugates (ADCs) are classified in a
new entity of anti-tumor agents. Two ADCs, T-DXd and
T-DMI1, have been approved for metastatic breast cancer in
the United States and Japan. T-DXd is an ADC containing
deruxtecan, a topoisomerase I inhibitor, as a payload with
a high drug-to-antibody ratio (8:1), while T-DM1 contains
emtansine with a drug-to-antibody ratio of 3.5:1. In T-DXd,
the peptide linker is stable in plasma, but after adhesion
and internalization into cancer cells, the peptide linker is
cleaved by lysosomal enzymes releasing deruxtecan, which
has higher anti-tumor activity than irinotecan [21-25]. In
contrast, emtansine is less active for GC compared to other
malignancies [26], and it has a weaker anti-tumor effect
in gastric cancer mouse models than deruxtecan. Notice-
ably, T-DXd has anti-tumor effects in HER2-negative tumor
cells that are close to their HER2-positive counterparts [27,
28]. When internalized T-DXd kills HER2-positive tumor
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cells, deruxtecan is released into intercellular spaces and
then transferred to neighboring HER2-negative tumor cells;
so-called bystander killing effect can overcome intra-tumor
heterogeneity and reduced HER2 expression (Fig. 1).
T-DXd exhibited anti-tumor efficacy in HER2-positive
breast cancer patients [25, 29, 30] and AGC patients in a
phase 1 study [31]. Based on the results of the phase 1 stud-
ies, the Food and Drug Adiministration (FDA) approved
T-DXd for AGC as breakthrough therapy designation, and
the “sakigake” designation scheme was applied in Japan.
Subsequently, T-DXd was compared to the chemotherapy
of physician’s choice (irinotecan or paclitaxel) in the rand-
omized phase 2 trial, DESTINY-GastricOl [32]. This trial
enrolled HER2-positive AGC patients in whom disease had
progressed after 2 or more lines of chemotherapy including
trastuzumab. The primary endpoint was met, with a signifi-
cantly higher objective response rate (ORR) (51.3% versus
14.3%; p value <0.0001), prolonged OS (median 12.5 versus
8.4 months; hazard ratio [HR] 0.59; 95% confidence interval
[CI] 0.39-0.88; p value 0.0097) and progression-free sur-
vival (PFS) (median5.6 versus 3.5 months; HR 0.47; 95%
CI0.31-0.71; p value 0.0003). As a result, T-DXd has been
approved as salvage-line chemotherapy for HER2-positive
AGC in Japan. However, it is necessary to pay attention
to adverse events of T-DXd such as grade > 3 neutropenia
(51.2%), anemia (37.6%) and thrombocytopenia (11.2%). Of
note, interstitial lung disease (ILD)/pneumonitis occurred
in 9.6% of patients. Most ILD were low grade (9 out of
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Fig.1 Graphical overview of trastuzumab deruxtecan (T-DXd).
T-DXd is an antibody—drug conjugates (ADC) containing deruxtecan,
a topoisomerase I inhibitor, as a payload with a high drug-to-antibody
ratio (8:1). In T-DXd, the peptide linker is stable in plasma, but after
adhesion to cancer cells, the peptide linker is cleaved by lysosomal

12 patients); grade 3 in 2 patients and grade 4 in 1 patient.
ILD was observed less frequently in AGC than breast can-
cer (13.6%) [29]. Shorter duration of treatment (4.6 vs
10.0 months) is considered to cause such a lower incidence
of ILD even at a higher dose for AGC (6.4 mg/kg vs. 5.4 mg/
kg). Though data is not published, the history of radiation
therapy may be a risk of ILD in breast cancer patients. In
addition, considering that irinotecan, an ‘earlier generation’
topoisomerase I inhibitor, is contraindicated for patients
with severe peritoneal metastasis causing bowel passage
impairment and/or massive ascites, who are usually excluded
from clinical studies. Since T-DXd contains topoisomerase I
inhibitor as a payload, the efficacy and safety of T-DXd for
such patients must be surveyed in a post-marketing study.
Nowadays, the national comprehensive cancer network
(NCCN) guidelines that recommend third- or later-line
therapies for AGC are irinotecan [33-36], and trifluridine/
tipiracil (TFTD) [37] regardless HER?2 status. Globally,
pembrolizumab, an anti-programmed cell-death (PD1)
antibody, is used for microsatellite instability-high (MSI-H),
deficient mismatch repair (dAMMR) [38, 39], or programmed
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enzymes releasing deruxtecan. When internalized T-DXd kills human
epidermal growth factor receptor 2 (HER?2) positive tumor cells, der-
uxtecan is released into intercellular spaces and then transferred to
neighboring HER2-negative tumor cells; so-called bystander killing
effect

cell-death ligand 1 (PD-L1) combined positive score
(CPS) > 1 AGC [40]. In the Japanese Gastric Cancer Treat-
ment Guideline, nivolumab is recommended without specific
indication as the third- or later-line treatment, according to
the results from the ATTRACTION-2 trial [41]. Although
the trial for T-DXd (DESTINY-GastricOl) included only
HER-2 positive AGC and efficacy data of other drugs for
HER2-positive AGC are not fully available, the results of
the four studies for the third-line or subsequent setting are
summarized in Table 2 including the sub-population with
prior use of trastuzumab in the ATTRACTION-2 trial [42].
While nivolumab showed slightly better efficacy for patients
with prior use of trastuzumab than others, there have been no
reports showing different efficacy of irinotecan and TFTD
according to the HER?2 status. As for irinotecan, 55 of 62
patients in the control arm of the DESTINY-GastricOl trial
received irinotecan by physician’s choice although there is
no prospective study of it in the third-line or later setting.
Among these four drugs, T-DXd appears to elicit the most
favorable response, PFS and OS in third- or later line set-
tings for HER2-positive AGC than other drugs. Thus, it is
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Table 2 Phase 2 or 3 trials for advanced gastric cancer in third- or later-line settings

Trial Phase Compound HER?2 status Median OS (mo) Median PFS (mo) ORR (%)
TAGS?’ 3 TFTD Not required 5.7 2.0 4.0
(95% CI 4.8-6.2) (95% CI 1.9-2.3) (95% CI 2-8)
KEYNOTE-059* 2 Pembrolizumab Not required 5.6 2.0 11.6
(95% CI 4.3-6.9) (95% CI2.0-2.1) (95% CI 8.0-16.1)
15.5%!
(95% CI 10.1-22.4)
Attraction-2*! 3 Nivolumab Not required 5.3 1.6 11.2
(95% CI 4.6-6.4) (95% CI 1.5-2.3) (95% CI7.7-15.6)
Attraction-2 3 Nivolumab Not required 8.3 1.6 16.9
subgroup analysis**+2 (95% CI 5.3-12.9) (95% CI 1.5-4.0)
DESTINY-Gastric013? 2 T-DXd Required 12.5 5.6 51.3
(95% CI19.6-14.3)  (95% CI 4.3-6.9) (95% CI 41.9-60.5)
CPT-11 (n=55) Required 8.4 35 14.3

PTX (n=7)

(95% C1 6.9-10.7) (95% C12.0-4.3) (95% CI 6.4-26.2)

CI, confidence interval; HER2, human epidermal growth factor receptor 2; mo, months; ORR, objective response rate; OS, overall survival; PFS,
progression-free survival; 7-DXd, trastuzumab deruxtecan; TFTD, Trifluridine/tipiracil; CPT-11, irinotecan; PTX, paclitaxel

*1 Limited to patients with programmed cell-death ligand 1 (PD-L1)—positive

*2 Limited to patients with prior use of trastuzumab

considered that T-DXd can be recommended as the first
choice as third-line chemotherapy for HER2-positive AGC.

Development of combination therapy
with other anti-cancer agents

In the future, the replacement of trastuzumab by T-DXd
in combination with other anti-cancer agents is expected
(Table 3). However, the safety of T-DXd in combination
with cytotoxic agents is a big concern since T-DXd induces
substantial hematological toxicity. Considering about differ-
ent recommended doses of T-DXd for breast cancer (5.4 mg/
kg) and for gastric cancer (6.4 mg/kg), T-DXd can be used
at 5.4 mg/kg or lower in combination with cytotoxic agents.
The DESTINY-Breast07 (NCT04538742) will start recruit-
ing soon, and the safety results of T-DXd in combination

with durvalumab, paclitaxel and pertuzumab will be a refer-
ence for other combination with cytotoxic agents.
Chemoradiation therapy is one treatment option especially
for gastroesophageal junction cancer, which shows higher
HER2-positive rates than GC (33.2% vs. 20.9%) [43], although
its indication is generally limited to the locally advanced cases
without distant metastasis. Overexpression of HER2 and its
downstream PI3K/Akt pathway plays a role in resistance to
radiation therapy [44, 45]. A preclinical study demonstrated
that trastuzumab enhanced sensitivity to radiation therapy in
breast cancer cell lines [44, 46]. In clinical studies, the com-
bination of HER2-targeted therapy and radiation therapy was
well tolerated and elicited a favorable outcome in breast cancer
[47-49]. While trastuzumab in combination with chemora-
diation therapy was well tolerated in TOXAG trial [50], the
conjugated topoisomerase I inhibitor payload of T-DXd has
been associated with a risk of pneumonitis. Indeed, in the

Table 3 Expected development of combination therapy with other anti-cancer agents

Cytotoxic agents
T-Dxd has higher anti-tumor activity than trastuzumab
Safety of T-DXd in combination with cytotoxic agents is a big concern

Chemoradiation therapy

Overexpression of HER2 and its downstream PI3K/Akt pathway play a role for resistance to radiation therapy

Molecular-targeted drugs
HER?2 signaling increases VEGF

Activation of PI3K/AKT signaling is a mechanism of resistance to HER2-targeted therapy

Immunotherapy

HER?2 signaling is immunosuppressive and HER2-targeted therapy leads to increase numbers of TILs

HER?2, human epidermal growth factor receptor 2; 7-DXd, trastuzumab deruxtecan; TILs, tumor-infiltrating lymphocytes; VEGF, vascular
endothelial growth factor; VEGFR-2, vascular endothelial growth factor receptor 2
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DESTINY-GastricO1 trial, [ILD/pneumonitis occurred in 9.6%
of patients. Thus, combining T-DXd with radiation is expected
to be efficacious for HER-2 positive locally advanced gastroe-
sophageal junction cancer, but pneumonitis must be monitored
carefully and managed appropriately.

Considering combinations with other molecular-targeted
drugs for HER2-positive AGC patients, ramucirumab, an anti-
vascular endothelial growth factor receptor 2 (VEGFR-2) anti-
body, is the only approved molecular-targeted agent besides
trastuzumab at present. In a preclinical study, a HER2 signal-
ing-dependent increase in vascular endothelial growth factor
(VEGF) was reported [51], and targeting both HER2 and VEGF
enhanced tumor growth inhibition in a breast cancer mouse
model [52]. In a clinical trial of breast cancer, a combination
of an anti-HER?2 agent and anti-VEGF-antibody bevacizumab
was safe and showed promising efficacy [53, 54]. Furthermore,
activation of PI3K/AKT signaling is a mechanism of resist-
ance to HER2-targeted therapy, and targeted inhibition of this
pathway could be expected to be effective. However, mTOR
inhibitor everolimus alone was not so effective in AGC patients.
For breast cancer, everolimus with trastuzumab and paclitaxel
prolonged PES than placebo with trastuzumab and paclitaxel
in hormone receptor-negative, HER2-positive population [55].
Thus, other molecular-targeted agents such as everolimus should
be evaluated in combination with T-DXd.

Combination of HER?2 inhibitors with immunotherapy is
also expected to have synergic efficacy because activation of
HER?2 signaling is reported to be immunosuppressive[56] and
HER2-targeted therapy leads to increased numbers of tumor-
infiltrating lymphocytes (TILs) [57, 58]. Preclinical data show
that HER2-targeted therapy induces type I and II interferons
and synergizes with an immune checkpoint inhibitors [59]. In
a murine xenograft model, a combination of T-DXd with anti-
PD-1 antibody provided more efficacy than T-DXd alone [60].
In the PANACEA phase Ib/II study, pembrolizumab plus tras-
tuzumab suggested clinical benefits in patients with HER2 and
PD-L1-positive breast cancer [61]. Furthermore, combining
VEGF blockade with immunotherapy also activates T cells. In
AGC patients, a combination of nivolumab and ramucirumab
exhibits antitumor activity (NCT02999295) [62]. Thus, a com-
bination of T-DXd with immunotherapy plus ramucirumab
can be considered.

Potential treatment strategies using T-DXd
(Fig. 2)

First-line setting

DESTINY-Gastric03 recruits AGC patients in the first-
line setting (Table 4), which investigates the safety and

anti-tumor activity of various regimens using T-DXd in
combination with other cytotoxic agents (single or com-
bination of 5-FU/capecitabine and cisplatin/oxaliplatin)
and/or immune checkpoint inhibitor (durvalumab). It is
expected that T-DXd will replace trastuzumab and show
better efficacy when combined with doublet chemotherapy
as the first-line treatment for AGC. The addition of T-DXd
to platinum and fluoropyrimidines is considered feasible
since it mimics the triplet chemotherapy of 5-FU, oxali-
platin, and irinotecan that is widely used for colorectal
and pancreatic cancers. Although adverse events may be
a concern, T-DXd is potentially more powerful for HER2-
positive AGC patients. To mitigate adverse effects, for
breast cancer, 3 drugs for neoadjuvant chemotherapy are
sequentially used (doxorubicin plus cyclophosphamide fol-
lowed by docetaxel). Also, the ORR of T-DXd (51.3% in
DESTINY-GastricO1 trail) was as high as platinum plus
fluoropyrimidines (54% in SPIRITS trail [63]) even though
DESTINY-GastricO1 trail was third- or later line treat-
ment. Therefore, it is expected that triplet chemotherapy
with sequential use of T-DXd (T-DXd followed by plati-
num and fluoropyrimidines or its reverse sequence) can
enhance the power of chemotherapy compared with dou-
blet regimen.

In 2020, it has been demonstrated that the addition of
nivolumab to doublet chemotherapy with fluoropyrimidine
plus platinum provides a survival benefit for HER2-nega-
tive AGC patients [64, 65], and the addition of nivolumab
to doublet chemotherapy with 5-FU plus irinotecan for
gastroesophageal cancer patients showed promising effi-
cacy [66]. Immune checkpoint inhibitors are expected to
have a survival benefit in the first-line therapy also for
HER2-positive AGC. Pembrolizumab in combination with
trastuzumab and capecitabine plus oxaliplatin in the first-
line setting elicited a high ORR (83%) in a phase 2 study
in HER2 positive esophagogastric adenocarcinoma [67].
Also, first-line treatment of AGC patients with pembroli-
zumab in combination with trastuzumab and chemother-
apy (5-FU plus cisplatin, S-1 plus oxaliplatin, or capecit-
abine plus oxaliplatin) is currently evaluated in a phase
3 trial (KEYNOTE-811; NCT03615326). Thus, if the
KEYNOTE-811 trial is positive, the next challenge will
be the replacement of trastuzumab by T-DXd in combina-
tion with cytotoxic and immunological agents.

Second-line setting

DESTINY-Gastric02 (NCT04014075), is an ongoing
single-arm phase 2 study of T-DXd in the second-line set-
ting for HER2-positive AGC which progressed after trastu-
zumab. Also phase 3 study in the second-line setting DES-
TINY-Gastric04 (NCT04704934), patients receive T-DXd
or standard regimen (paclitaxel plus ramucirumab), will
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Standard chemotherapy recommended at present and
T-DXd containing regimens expected in future for HER2-positive AGC
First line Second line Third or later line
3rd;
Fluoropyrimidine T-DXd
Recommended + el
at Platinum + Later:
Present™ * Ramucirumab TFTD
Trastuzumab or
Nivolumab
s T-DXd™2 T-DXd
Fluoropyrimidine K
+ or
Expected Platinum TFTD
in + T-DXd or
Future T_?Xd Ramucirumab T-DXd
+ +
(ict) (IC1) icl

Fig.2 Illustration of the standard chemotherapy recommended at
present and T-DXd containing regimens expected in the future for
HER2-positive AGC. T-DXd is expected to establish a new stand-
ard treatment for HER2-positive AGC: (1) replacement of trastu-
zumab with/out immune checkpoint inhibitor in the first-line setting,
(2) replacement of paclitaxel in combination with ramucirumab, or

paclitaxel plus ramucirumab with/out immune checkpoint inhibitor
in the second-line setting (3) combination with trifluridine/tipiracil or
immune checkpoint inhibitor. *1: modification of the Japanese Gas-
tric Cancer Treatment Guideline, *2: A phase III study (DESTINY-
Gastric04) will start soon. TFTD trifluridine/tipiracil, /CI immune
checkpoint inhibitor

Table 4 Arms and regimens of
phase 1b/2 study DESTINY-

Arm

Regimen

Gastric03 Experimental:

Arm 1A

Experimental:
Arm 1B

Experimental:
Arm 1C

Experimental:
Arm 1D

Experimental:
Arm 1E

Active Comparator:
Arm 2A

Experimental:
Arm 2B

Experimental:
Arm 2C

Experimental:
Arm 2D

T-DXd and 5-FU

T-DXd and capecitabine

T-DXd and durvalumab

T-DXd and 5-FU or capecitabine and oxaliplatin

T-DXd, durvalumab and 5-FU or capecitabine
Trastuzumab, 5-FU/capecitabine, and cisplatin/oxaliplatin
T-DXd monotherapy

T-DXd, 5-FU or capecitabine, and oxaliplatin

T-DXd, 5-FU or capecitabine, and durvalumab

T-DXd, trastuzumab deruxtecan
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start recruiting. In the RAINBOW study, paclitaxel plus
ramucirumab was efficacious and produced a median PFS
of 4.4 months (95% CI 4.2-5.3) and an ORR of 28% (95%
CI 23-33) [68]. Adding T-DXd to this regimen could be
a powerful strategy; however, both paclitaxel and T-DXd
are associated with a risk of ILD/pneumonitis and hema-
tological toxicities. T-DXd provided a survival benefit for
HER2-positive AGC patients over the physician’s choice
chemotherapy, mainly irinotecan, in the third-line setting.
In the WJOG 4007 trial, irinotecan showed equivalent effi-
cacy to paclitaxel in second-line chemotherapy for AGC
patients [33]. Considering the synergic effects with anti-
angiogenic agents shown in basic research, it is expected
that T-DXd will show superiority to paclitaxel in combi-
nation with ramucirumab as the second-line therapy for
HER2-positive AGC patients. Moreover, there is more
availability of subsequent chemotherapy after T-DXd
plus ramucirumab because paclitaxel is feasible even for
AGC patients with severe peritoneal metastasis in third- or
later line setting for which irinotecan is contraindicated.
Thus, considering the points of greater efficacy of T-DXd
and availability of subsequent chemotherapy, treatment
sequence T-DXd plus ramucirumab followed by paclitaxel
is expected to prolong the survival of AGC patients.

Early recurrence during or shortly after peri-operative
chemotherapy is another situation of second-line treat-
ment, and same agents used in perioperative chemotherapy
are reported to show low efficacy after recurrence. In the
NCCN guidelines, the preferred regimens for periopera-
tive chemotherapy are doublet with fluoropyrimidine and
oxaliplatin or triplet with fluorouracil, leucovorin, oxalipl-
atin and docetaxel (FLOT). In Japan, S-1 plus docetaxel is
one of standard adjuvant chemotherapy for stage III cura-
tively resected GC [69]. In this situation of HER2 positive
recurrent GC, platinum, irinotecan, ramucirumab and tras-
tuzumab are available, now a phase II trial (OGSG1901)
of irinotecan plus ramucirumab for early recurrence dur-
ing or shortly after adjuvant chemotherapy with S-1 plus
docetaxel is ongoing. In the near future, it is expected that
HER2-targeted therapy can be included in chemotherapy
for early recurrence in HER2-positive AGC patients (e.g.
T-DXd plus ramucirumab).

Third-line setting

Since irinotecan is replaced by T-DXd based on the results of
DESTINY-GastricO1 trial [32] after the failure of two lines
of standard chemotherapy using fluoropyrimidine, platinum
and taxane, there are currently three agents available for the
third-line chemotherapy of HER2-positive AGC: immune
checkpoint inhibitors, TFTD and T-DXd. It is generally rec-
ognized that all available drugs should be used throughout
the whole treatment course. However, few patients maintain

sufficient fitness after the failure of the third-line chemo-
therapy. Moreover, many patients with severe peritoneal
metastasis are not suitable for treatment with oral agents and
irinotecan. In our case series at the National Cancer Center
Hospital, about 50% of patients receiving the third-line
chemotherapy could receive the fourth-line chemotherapy,
accounting for less than 30% of all AGC patients (data not
shown). Thus, the development of more powerful combina-
tion chemotherapies with low toxicity using these agents
is warranted in the third-line setting. As mentioned above,
combination of T-DXd with immunotherapy is promising.
There are clinical studies of T-DXd with immune check-
point inhibitors; nivolumab for breast and urothelial cancer
(NCT03523572), and pembrolizumab for breast and non-
small cell lung cancer (NCT04042701). Since HER2-posi-
tive AGC patients were not included in the Checkmate-649
(NCT02872116) and ATTRACTION-4 (NCT02746796)
trials, which showed benefits of nivolumab for HER2 nega-
tive AGC in the first line, most HER-2 positive patients with
prior use of trastuzumab are nivolumab-naive. Combination
of T-DXd with immune checkpoint inhibitor is a promising
candidate in the third-line setting for HER2-positive AGC.

Another candidate is the combination of T-DXd with
TFTD. In a mouse models, a combination of TFTD and
irinotecan had significantly higher antitumor activity than
monotherapy [70]. One component of TFTD, trifluridine, is
incorporated into DNA. This genotoxic mechanism of action
may synergize with the DNA strand breakage that is induced
by T-DXd-dependent inhibition of topoisomerase 1. Further-
more, combination chemotherapy with these all three drugs
can be considered.

Perioperative setting

Perioperative chemotherapy incorporating HER-targeted
agents is well established for the treatment of HER2-posi-
tive breast cancer, which is currently under investigation for
GC. INNOVATION (NCT02205047) is a phase 2 study to
evaluate the efficacy of trastuzumab and pertuzumab in the
perioperative setting in HER2-positive GC patients. T-DXd
is also expected to be efficacious in the perioperative setting.
As mentioned above, however, the current global standard
perioperative treatment is triplet chemotherapy, and toxici-
ties by adding T-DXd is a great concern. Substituting T-DXd
for one of the cytotoxic agents in the present standard chem-
otherapy regimen such as docetaxel is an option. Instead,
immunotherapy can be added. In melanoma, adjuvant ther-
apy with nivolumab led to significantly longer recurrence-
free survival [71]. In breast cancer, neoadjuvant therapy with
pembrolizumab plus chemotherapy was associated with a
significantly higher pathological CR than chemotherapy
alone [72]. In GC, a trial to evaluate perioperative chemo-
therapy with pembrolizumab is ongoing (NCT03221426).
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Nivolumab or pembrolizumab combined with T-DXd is
another candidate perioperative chemotherapy for HER2-
positive GC.

Low HER2 expression

T-DXd inhibited tumor growth in mice xenografts with
various levels of HER2 expression [25]. In a recent clinical
study, T-DXd was efficacious in breast cancer patients whose
tumors had low HER?2 expression (IHC 2+ and ISH negative
or IHC 1 +)[30]. In the DESTINY-GastricO1 study, patients
with IHC 2+ and ISH (-) and those with IHC 1 + were also
included in the exploratory cohort [73]. The confirmed ORR
in each of these groups was 26.3% and 9.5%, respectively.
Even though the effect was weaker than in high HER2-
strongly positive patients, these data show that T-DXd has
substantial activity even in HER2-low AGC. Thus, T-DXd
has a potential to extend its indication to HER2-low AGC
in all clinical settings mentioned above.

Conclusions

For HER2-positive AGC, T-DXd has been introduced to
clinical practice as salvage line chemotherapy for HER2-
positive AGC. In the future, T-DXd will contribute to
advances in the treatment of patients with HER2-positive
AGC in various clinical settings.
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