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abstract

PURPOSE To investigate the efficacy and safety of trastuzumab deruxtecan, an antibody-drug conjugate tar-
geting human epidermal growth factor receptor 2 (HER2) with a topoisomerase I inhibitor payload, in patients
with uterine carcinosarcoma (UCS) expressing HER2.

PATIENTS AND METHODS Patients with recurrent UCS with HER2 immunohistochemistry scores$11 previously
treated with chemotherapy were included. Patients were assigned to the HER2-high (immunohistochemistry
score $21; n 5 22) or low (immunohistochemistry score of 11; n 5 10) groups for primary and exploratory
analyses, respectively. Trastuzumab deruxtecan 6.4 or 5.4 mg/kg was administered intravenously once every
3 weeks until unacceptable toxicity or disease progression. Dose modification was based on the updated
recommended phase II dose for breast cancer to be 5.4 mg/kg. The primary end point was the objective
response rate by central review in the HER2-high group. Secondary end points included the overall response
rate (ORR) in the HER2-high group by investigator assessment, ORR in the HER2-low group, progression-free
survival (PFS), overall survival (OS), and safety.

RESULTS The ORR by central review in the HER2-high andHER2-low groups were 54.5% (95%CI, 32.2 to 75.6)
and 70.0% (95% CI, 34.8 to 93.3) and those by investigator assessments were 68.2% and 60.0%, respectively.
The median PFS and OS in the HER2-high and HER2-low groups were 6.2 and 13.3 months and 6.7 months
and not reached, respectively. Grade $ 3 adverse events occurred in 20 patients (61%). Grades 1-2 and
3 pneumonitis/interstitial lung disease occurred in eight (24%) and one (3%) patient, respectively.

CONCLUSION Trastuzumab deruxtecan has efficacy in patients with UCS, regardless of HER2 status. The safety
profile was generally consistent with that previously reported. Toxicities were manageable with appropriate
monitoring and treatment.
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INTRODUCTION

Uterine carcinosarcoma (UCS), a rare high-grade
endometrial malignancy, accounts for ,5% of uter-
ine cancers but causes a relatively high proportion of
deaths that are attributable to uterine cancers.1,2 UCS
was originally considered a mixed Mullerian tumor
and treated as a sarcoma subtype; however, it is now
recognized as a metaplastic carcinoma with a sarcoma
component arising from dedifferentiation of the carci-
noma component.3 Paclitaxel-carboplatin is considered
the standard chemotherapy for UCS,4 but the prognosis
of patients receiving paclitaxel-carboplatin remains poor
(median survival, ,2 years).1 Furthermore, evidence to

recommend the standard chemotherapy as second- and
later-line therapies is lacking.5-10 Therefore, identifying
new treatments for advanced or recurrent disease is
necessary.

HER2 is a promising therapeutic target in UCS.8 In
several in vivo and in vitro studies, HER2-targeted
therapies, including trastuzumab, trastuzumab emtan-
sine, and EGFR and HER2 inhibitors, showed promising
antitumor effects on HER2-expressing UCS cell lines.9,10

Moreover, HER2 amplification is reported in up to one
third of UCS cases.11 HER2 immunohistochemistry (IHC)
scores of 31, 21, and 11 are noted in 5%-25%, 15%-
35%, and 20%-40% of UCS cases, respectively.12-14
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However, no clinical trials have investigated anti-HER2
therapies in UCS.

Trastuzumab deruxtecan (also DS-8201a or T-DXd) is an
antibody-drug conjugate composed of a humanized
monoclonal antibody that specifically targets HER2, a
cleavable tetrapeptide-based linker and a potent topo-
isomerase I inhibitor as payload. T-DXd binds specifically to
HER2 and induces antibody-dependent cellular cytotox-
icity and cell death by topoisomerase I inhibition. T-DXd has
a high antibody-drug ratio and a cleavable linker designed
to be selectively cleaved by cathepsins and release the
payload. The payload’s high permeability allows it to exert
its potent cytotoxic effect on adjacent cells, irrespective of
HER2 expression. This cytotoxic effect, called the by-
stander killing effect, allows T-DXd to be effective even in
tumors with heterogeneous HER2 expression.15 T-DXd has
been approved for treating HER2-positive metastatic breast
cancer and HER2-positive gastric cancer in various
countries, including the United States and European
countries.16,17 Additionally, T-DXd has demonstrated po-
tent efficacy against HER2-low breast cancer,18,19 and
several ongoing clinical trials are evaluating the efficacy and
safety of T-DXd for HER2-low cancers.20,21

This multicenter phase II study aimed to evaluate the ef-
ficacy and safety of T-DXd in patients with advanced or
recurrent HER2-expressing UCS, previously treated with
chemotherapy.

PATIENTS AND METHODS

Trial Design

NCCH1615/STATICE (DS-8201a in metastatic/recurrent
UCS patients), a phase II, multicenter, single-arm,
investigator-initiated trial, evaluated the efficacy and
safety of T-DXd in patients with advanced or recurrent
HER2-expressing UCS who received prior standard
chemotherapy. The HER2 IHC score was centrally tested

and evaluated. IHC was performed using a standard US
Food and Drug Administration–approved in vitro diagnostic
kit, the PATHWAY anti-HER2 (Clone 4B5, Ventana Medical
Systems, Inc, Tucson, AZ). Because of the lateral/basolateral
HER2 staining pattern of UCS cells, we adopted the ASCO/
CAP HER2 testing guideline for gastroesophageal adeno-
carcinoma, which permits a similar staining pattern, rather
than the ASCO/CAPHER2 testing guideline for breast cancer,
which requires a circumferential membranous staining
pattern.22-24 Fluorescence in situ hybridization (FISH) was not
a criterion for inclusion in the trial because there was no
correlation between IHC and FISH results in our previous
study of UCS.23 The trial was conducted at seven sites in
Japan from December 14, 2017, (first patient’s consent) to
December 8, 2020 (data cutoff). The main eligibility criteria
were age 20 years and older, histologically confirmed UCS,
HER2 IHC score$11, prior standard chemotherapy, Eastern
Cooperative Oncology Group performance status of 0-1,
and $ 1 measurable tumor according to the Response
Evaluation Criteria in Solid Tumors (RECIST), version 1.1.
Patients with active secondary cancer, history of symptomatic
congestive heart failure, or symptomatic brain metastases
were excluded (Data Supplement [online only]).

Patients were classified into theHER2-high (IHC21 and 31)
or HER2-low (IHC 11) group on the basis of the HER2
IHC score, regardless of the HER2 FISH status. Enrollment of
15-25 and 5-10 patients in the HER2-high and -low groups,
respectively, was planned. At study onset, 6.4 mg/kg T-DXd
was intravenously administered once every 3 weeks on the
basis of one of the recommended doses for breast cancer.
However, during the study, the recommended phase II dose
for breast cancer was updated to 5.4 mg/kg. This initial dose
modification aimed to reduce the risk of interstitial lung
disease (ILD), including pneumonitis. Considering the risk-
benefit balance of T-DXd, we modified the initial dose (in line
with the decision by Daiichi Sankyo Ltd to change the rec-
ommended phase II dose) from 6.4 to 5.4 mg/kg, mid-study,
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after having enrolled nine and five patients in the HER2-high
and HER2-low groups, respectively. Patients continued
T-DXd until withdrawal of consent, unacceptable toxicity, or
disease progression (Data Supplement).

Ethics

This trial was approved by the institutional review board at
each participating institution and conducted according to
the ethical principles of the Declaration of Helsinki. All
patients provided written informed consent to participate in
the trial.

End Points

The primary end point was overall response rate (ORR),
and the responses were evaluated on the basis of RECIST
version 1.1 every 6 weeks through 24 weeks, and every
12 weeks thereafter by central review in the HER2-high
group. Complete response (CR) and partial response (PR)
are assessed according to RECIST version 1.1. The con-
firmation of response was required at least 4 weeks after the
initial evaluation. The secondary end points were the ORR
by investigator assessment, progression-free survival (PFS),
overall survival (OS), and safety. The disease control rate
and duration of response (DoR) were also determined in
both groups.

Safety

Adverse events (AEs) were evaluated and graded using the
National Cancer Institute Common Terminology Criteria for
AEs v4.0. For patients who developed pneumonitis or ILD
grade $2 on the basis of institutional assessment, the
treatment was immediately discontinued, and they were
treated according to the protocol .

Statistical Analysis

The efficacy analysis included patients who received at least
one dose of T-DXd, met the key eligibility criteria, and had at
least one measurable lesion at baseline by central assess-
ment. We initially planned to enroll 15-25 patients in the
HER2-high group, which was determined on the basis of the
Bayesian design.25 According to prior distributions on the
basis of the Bayesian design, we assumed a mean of 5% for
the no-effect response rate and used the Beta distribution
with shape parameters of 10 and 190 (Beta [10, 190]) on the
basis of investigator assessment. We also assumed amean of
30% for the response rate of T-DXd on the basis of other
clinical trial results in patients with UCS who previously re-
ceived chemotherapy26,27 and then used Beta (0.6, 1.4). On
the basis of these settings, three responders were required to
achieve a posterior probability . 95% that the response
rate of T-DXd was at least .5% for 15-21 patients (or four
responders for 22–25 patients). This design controlled the
type I error rate at the target level of ,0.10. During the
enrollment of patients into the HER2-high group, we enrolled
up to 10 patients into the HER2-low group. The primary
efficacy analysis was based on the HER2-high group.
The analyses for HER2-low group were conducted in an

exploratory fashion. Safety analyses included all treated
patients who received at least one T-DXd dose.

The ORR and exact 95% CI on the basis of the Clopper-
Pearson method were estimated in the HER2-high and
HER2-low groups. All statistical analyses were performed
using SAS 9.4 (SAS Institute, Cary, NC).

RESULTS

Patient Selection and Baseline Characteristics

Of 84 patients screened between December 2017 and
June 2020 at seven institutions in Japan (Fig 1), 50 were
excluded. Among the remaining 34 enrolled patients, one
did not receive T-DXd because of disease progression.
Therefore, the safety population included 33 patients
(14 and 19 patients received 6.4 and 5.4 mg/kg, respec-
tively; Fig 1). One patient was excluded from the efficacy
analysis because of a lack of measurable disease at
baseline by central review. Finally, the efficacy population
included 32 patients: 22 and 10 in the HER2-high and
HER2-low groups, respectively. The median follow-up time
in the efficacy population was 13.5 (range, 4.0-33.0)
months.

Table 1 shows the baseline patient demographics and
clinical characteristics of the entire efficacy population
(n 5 32) and the population divided according to HER2
status (high v low). Data Supplement shows patient de-
mographics and clinical characteristics of the entire en-
rolled population (n 5 34) and the population divided
according to HER2 status (high v low).

Treatment Characteristics

Approximately half (n 5 17) of the patients who received
either 6.4 mg/kg or 5.4 mg/kg initially, received up to seven
doses, whereas five received $14 doses. In the safety
population (n 5 33), the median (range) cumulative doses
were 40.8 (13-194) and 37.8 (11-113) mg/kg in the 6.4 and
5.4 mg/kg groups, respectively. Dose reduction was noted in
six (43%) and four (21%) patients in the 6.4 and 5.4 mg/kg
groups, respectively. The median (range) treatment dura-
tions were 143.0 (42-684) days and 167.0 (42-462) days in
the 6.4 and 5.4 mg/kg groups, respectively.

Efficacy

In the HER2-high group (n5 22), the ORR by central review
(primary end point) was 54.5% (95% CI, 32.2 to 75.6). The
best overall responses were CR, PR, and stable disease in
one (4.5%), 11 (50.0%), and 10 patients (45.5%), re-
spectively (Table 2). The number of required responders in
the primary analysis exceeded the prespecified number.

TheORRwas 68.2% (95%CI, 45.1 to 86.1) in theHER2-high
group (n5 22) by investigator assessment. The ORRs in the
HER2-low group in an exploratory analysis were 70.0%
(95% CI, 34.8 to 93.3) by central review (n5 10) and 60.0%
(95% CI, 26.2 to 87.8) by investigator assessment (n 5 10).
The median DoRs was 6.9 months (95% CI, 4.1 to 12.6) in
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the HER2-high group (n5 22) and 8.1 months (95% CI, 2.8
to not reached [NR]) in the HER2-low group (n 5 10). The
best overall responses, ORRs, and DoRs in the HER2-high
and HER2-low groups by central review are summarized in
Table 2. The disease control rate was 100.0% in the HER2-
high and HER2-low groups. Similar results were obtained by
investigator assessment (Data Supplement).

Antitumor activity in terms of maximum tumor shrinkage in
the HER2-high and HER2-low groups is shown as waterfall
plots in Figures 2A and 2B. Tumor shrinkage was evident in
both groups, regardless of whether patients received 6.4 or
5.4 mg/kg as the initial dose. The individual timing of re-
sponse and durability over time in theHER2-high andHER2-
low groups are shown as swimmer plots in Figures 2C and
2D. Changes in tumor diameters from baseline, over time,
are shown in the Data Supplement. Rapid tumor shrinkage
was observed in patients, regardless of the initial dose.

The median PFS was 6.7 months (95% CI, 5.4 to 8.8) in the
entire efficacy cohort (n 5 32), 6.2 months (95% CI, 4.0 to
8.8) in the HER2-high group (n 5 22; Data Supplement),
and 6.7months (95%CI, 2.6 to 13.8) in the HER2-low group
(n 5 10) by central review (Data Supplement). Seventeen
patients developed disease progression (77%), and the 6-
month and 1-year PFS rates were 54.2% (95% CI, 31.6 to
72.2) and 19.9% (95% CI, 5.5 to 40.9) in the HER2-high
group, respectively. The median OS was 15.8 months (95%
CI, 10.5 to NR) in the entire efficacy cohort (n 5 32),
13.3 months (95% CI, 8.8 to NR) in the HER2-high group
(n5 22; Data Supplement), and NR (95% CI, 9.8 to NR) in

the HER2-low group (n 5 10; Data Supplement). Thirteen
patients died (59.1%), and the 6-month and 1-year OS rates
were 81.8% (95% CI, 58.5 to 92.8) and 54.2% (95% CI,
29.8 to 73.4) in the HER2-high group, respectively.

The results of the subgroup analyses of the ORR in the
HER2-high group on the basis of central review are pre-
sented in the Data Supplement. Although these are difficult
to interpret because of the small sample size, no major
subgroup differences in the efficacy of T-DXd were noted.

Safety

In the safety population, AEs, adverse drug reactions, and
serious AEs occurred in all 33, 32 (97%), and 10 (30%)
patients, respectively (Data Supplement). AEs that occurred
in $ 20% of patients are listed in Table 3. Overall specific
AEs and specific AEs by grade are listed in the Data Sup-
plement. The most common AEs were nausea (28 [85%]),
anemia (18 [55%]), and decreased white blood cell count
(17 [52%] patients). Grade$ 3 AEs occurred in 20 patients
(61%), with the most common being decreased neutrophil
count (nine [27%]), anemia (eight [24%]), and decreased
lymphocyte count (seven [21%] patients). Grade $ 3 AEs
were more common in patients who received an initial dose
of 6.4 mg/kg than in those who received an initial dose of
5.4 mg/kg (13 [93%] and seven [37%] patients, respec-
tively). No deaths related to AEs were recorded.

Adverse events leading to drug interruption, dose reduc-
tion, and drug withdrawal occurred in 13 (39%), three
(9%), and 11 (33%) patients, respectively, are presented in

Screened for HER2 IHC   (N = 84)

Assessed for eligibility   (n = 56)

Enrolled   (n = 34)

(n = 1)

(n = 28)
Excluded
  because of HER2 IHC 0

Did not receive T-DXd
   because of disease
     progression

Did not participate
  Recruitment close
  Disease progression
  Withdrew consent
  No measurable lesion

(n = 22)
(n = 13)

(n = 6)
(n = 2)
(n = 1)

Received T-DXd                        (n = 33)
  Received 5.4 mg/kg T-DXd    (n = 19)
  Received 6.4 mg/kg T-DXd    (n = 14)

Included in the primary analysis   (n = 22)
  HER2-high group: IHC 3+ or 2+
    Received 5.4 mg/kg T-DXd         (n = 13)
    Received 6.4 mg/kg T-DXd          (n = 9)

HER2-low group: IHC 1+        (n = 10)
  Received 5.4 mg/kg T-DXd    (n = 5)
  Received 6.4 mg/kg T-DXd    (n = 5)

Excluded by ICRa 

   because of no measurable
    lesion (5.4 mg/kg; n = 1)

FIG 1. Flow diagram for the STATICE Trial. aOne patient was excluded from the efficacy analysis by ICR owing to no
measurable lesion. HER2, human epidermal growth factor receptor2; ICR, independent central review; IHC, im-
munohistochemistry; T-DXd, trastuzumab deruxtecan.
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TABLE 1. Demographic and Baseline Clinical Characteristics in the Efficacy Population
Patient at Baseline Total (N 5 32) HER2 High (n 5 22) HER2 Low (n 5 10)

Characteristic

Age, years 64.5 (45-81) 65.5 (53-81) 59.5 (45-75)

ECOG performance status

0 24 (75) 16 (72.7) 8 (80)

1 8 (25) 6 (27.3) 2 (20)

Stage at diagnosis

I 6 (18.8) 4 (18.2) 2 (20)

II 0 0 0

III 11 (34.4) 9 (40.9) 2 (20)

IV 15 (46.9) 9 (40.9) 6 (60)

Carcinoma component

Endometrioid 7 (21.9) 5 (22.7) 2 (20)

Serous 6 (18.8) 4 (18.2) 2 (20)

Clear cell 1 (3.1) 1 (4.5) 0

Mixed 10 (31.3) 8 (36.4) 2 (20)

Othersa 8 (25) 4 (18.2) 4 (40)

Sarcoma component

Homologous 11 (34.4) 7 (31.8) 4 (40)

Heterologous 21 (65.6) 15 (68.2) 6 (60)

History of surgery for UCS

Yes 32 (100) 22 (100) 10 (100)

No 0 0 0

History of radiation for UCS

Yes 3 (9.4) 1 (4.5) 2 (20)

No 29 (90.6) 21 (95.5) 8 (80)

Prior regimenb

1 17 (53.1) 13 (59.1) 4 (40)

2 9 (28.1) 6 (27.3) 3 (30)

$3 6 (18.8) 3 (13.6) 3 (30)

Treatment-free interval

,6 months 18 (56.3) 13 (59.1) 5 (50)

6-12 months 9 (28.1) 7 (31.8) 2 (20)

$12 months 5 (15.6) 2 (9.1) 3 (30)

HER2 (IHC)

11 10 (31.3) 0 10 (100)

21 15 (46.9) 15 (68.2) 0

31 7 (21.9) 7 (31.8) 0

HER2 (FISH)c

Negative 24 (75) 15 (68.2) 9 (90)

Positive 8 (25) 7 (31.8) 1 (10)

NOTE. Data are presented as No. of patients (%), except for age, which is presented as medians (ranges).
Abbreviations: ECOG, Eastern Cooperative Oncology Group; FISH, fluorescence in situ hybridization; HER2, human epidermal growth factor receptor 2;

IHC, immunohistochemistry; UCS, uterine carcinosarcoma.
aOthers indicated cases with high-grade endometrial carcinoma components with unclassifiable morphological characteristics.
bPrior regimen did not include radiation therapy.
cFISH status was confirmed on independent central review at baseline.
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TABLE 2. Efficacy Results According to HER2 Status and Initial Dose by Central Review

Efficacy Result

HER2 High HER2 Low

5.4 mg/kg (n 5 13) 6.4 mg/kg (n 5 9) Total (N 5 22) 5.4 mg/kg (n 5 5) 6.4 mg/kg (n 5 5) Total (N 5 10)

CR, No. (%) 0 (0.0) 1 (11.1) 1 (4.5) 0 (0.0) 0 (0.0) 0 (0.0)

PR, No (%) 8 (61.5) 3 (33.3) 11 (50.0) 3 (60.0) 4 (80.0) 7 (70.0)

SD, No (%) 5 (38.5) 5 (55.6) 10 (45.5) 2 (40.0) 1 (20.0) 3 (30.0)

PD, No (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

ORR (%)
(95% CI)

61.5 (31.6 to 86.1) 44.4 (13.7 to 78.8) 54.5 (32.2 to 75.6) 60.0 (14.7 to 94.7) 80.0 (28.4 to 99.5) 70.0 (34.8 to 93.3)

Median DoRa (months)
(95% CI)

5.9 (2.5 to 9.3) 9.8 (6.9 to NR) 6.9 (4.1 to 12.6) 8.1 (6.9 to NR) 8.6 (2.8 to 12.1) 8.1 (2.8 to NR)

Median PFS (months)
(95% CI)

7.2 (5.4 to 10.5) 4.1 (2.0 to 14.0) 6.2 (4.0 to 8.8) 7.5 (4.0 to NR) 6.2 (2.6 to 13.8) 6.7 (2.6 to 13.8)

Median OS (months)
(95% CI)

11.9 (8.8 to NR) 13.3 (3.5 to 16.2) 13.3 (8.8 to NR) NR (9.8 to NR) NR (15.8 to NR) NR (9.8 to NR)

Abbreviations: CR, complete response; DoR, duration of response; HER2, human epidermal growth factor receptor 2; NR, not reached; ORR, overall response rate; OS, overall survival; PD, progressive
disease; PFS, progression-free survival; PR, partial response; SD, stable disease.

aDoR was calculated among patients with CR or PR.

2794
©

2023
by

A
m
erican

Society
of

C
linicalO

ncology
Volum

e
41,

Issue
15

N
ishikaw

a
et

al



A

-100

-80

-60

-40

-20

0

20

40

60

80

100

5.4 mg/kg

6.4 mg/kg

M
ax

im
um

 T
um

or
 S

hr
in

ka
ge

 (%
)

Confirmed ORR 54.5%
95% CI, 32.2–75.6

B

5.4 mg/kg

6.4 mg/kg
-100

-80

-60

-40

-20

0

20

40

60

80

100

M
ax

im
um

 T
um

or
 S

hr
in

ka
ge

 (%
)

Confirmed ORR 70.0%
95% CI, 34.8–93.3

0 100 200 300 400 500 600 700 800 900 1,000

Pa
tie

nt
s

Time Since Enrollment (days)

6.4 mg/kg

5.4 mg/kg

AE discontinuation

PD discontinuation

Other reason

3.2 mg/kg

4.4 mg/kg

5.4 mg/kg

6.4 mg/kg

→ Censoring

Death

6.4 mg/kg

5.4 mg/kg

AE discontinuation

PD discontinuation

Other reason

3.2 mg/kg

4.4 mg/kg

5.4 mg/kg

6.4 mg/kg

→ Censoring

Death

→

→

→

→

→

→

→

→

→

C

0 100 200 300 400 500 600 700 800 900 1,000

Pa
tie

nt
s

Time Since Enrollment (days)

→

→

→

→

→

→

→

D

FIG 2. Individual antitumor activity, shown as waterfall plots, in the (A) HER2-high (n 5 22) and (B) HER2-low (n 5 10) groups and individual
responses to treatment over time, shown as swimmer plots, in the (C) HER2-high (n 5 22) and (D) HER2-low (n 5 10) groups. (A) The overall
response rate by central review is 54.5% (95%CI, 32.2 to 75.6%) in the HER2-high group. (B) The overall response rate by central review is 70.0%
(95%CI, 34.8 to 93.3%) in the HER2-low group. AE, adverse event; HER2, human epidermal growth factor receptor 2; ORR, overall response rate;
PD, progressive disease.
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the Data Supplement. The most common AE leading to
drug withdrawal was pneumonitis/ILD (six [18%] patients),
followed by malaise (two [6%] patients). Pneumonitis/ILD
occurred in nine (27%) patients in the safety cohort; five
(36%) and four (21%) patients received an initial dose of
6.4 mg/kg and 5.4 mg/kg, respectively. These events were
mainly grade 1 or 2 (four patients each in the 6.4 mg/kg
[29%] and 5.4 mg/kg [21%] groups); one patient (7%) in
the 6.4 mg/kg group had grade 3 pneumonitis/ILD. No
pneumonitis/ILD events were adjudicated by an indepen-
dent committee.

DISCUSSION

T-DXd demonstrated promising antitumor activity in patients
with both HER2-high and HER2-low UCS. The ORRs in the
HER2-high and HER2-low groups were 54.5% (61.5% and
44.4% in the 5.4 and 6.4 mg/kg groups) and 70.0% (60.0%
and 80.0% in the 5.4 and 6.4 mg/kg groups), respectively.
The median DoRs in the HER2-high and HER2-low groups
were 6.9 and 8.1 months, respectively. Themedian PFS and
OS in the HER2-high group were 6.2 and 13.3 months while
those in the HER2-low group were 6.7 months and NR,
respectively. There seemed to be no apparent difference in
the DoRs, PFS, and OS between the HER2-high and low
groups.

These efficacies exceeded those of other agents examined
in clinical trials for recurrent UCS. A recent systematic
review of second- or later-line therapies for recurrent or
treatment-refractory UCS, such as a dual PI3K/mTOR

inhibitor, pazopanib, and imatinib, reported a median
response rate of only 5.5%, a median PFS of only
2 months, and an OS ranging from 3.2 to 8.7 months.1

Additionally, a phase II study of topotecan, a topoisom-
erase I inhibitor, in the same class of drugs as the payload
of T-DXd, showed a response rate of 10% but also strong
toxicity in patients with UCS.28 Recent molecular studies
have identified mutations or amplifications in multiple
pathways in UCS, including mitogen-activated protein
kinase, EGFR, and HER2 signaling. Results of these on-
going studies led to clinical trials for UCS, and emergence
of new treatment for UCS is awaited.1

T-DXd has some efficacy inHER2-low breast cancer and other
HER2-expressing cancers.16,29-31 The DESTINY-Breast04 and
DAISY trials recently showed the efficacy of T-DXd in HER2-
low breast cancer and HER2-low/undetected (IHC , 1%)
breast cancer, respectively.19,32 Althoughwe assessed efficacy
in only 10 patients with HER2-low UCS, we observed a
promising efficacy in the HER2-low and HER2-high groups.
Unfortunately, we did not include patients without detectable
HER2 expression. The reason for the efficacy of T-DXd for
HER2-lowUCSmay be explained partially through a bystander
effect of T-DXd on tumors with heterogeneous HER2 ex-
pression, which has been shown in in vitro and in vivo
experiments.14,33 Furthermore, our coclinical study using
patient-derived xenografts from patients with UCS with low
HER2 expression who participated in this study demonstrated
the antitumor activity of T-DXd.34 These findings suggest that
T-DXd may have potential as treatment for UCS.

TABLE 3. Adverse Events Observed in $20% of Patients Treated With T-DXd (n 5 33)

Adverse Event

All (N 5 33), No. (%) 5.4 mg/kg (n 5 19), No. (%) 6.4 mg/kg (n 5 14), No. (%)

Any Grade Grade 3 Grade 4 Any Grade Grade 3 Grade 4 Any Grade Grade 3 Grade 4

Nausea 28 (84.8) 1 (3.0) 0 17 (89.5) 0 0 11 (78.6) 1 (7.1) 0

Anemia 18 (54.5) 8 (24.2) 0 8 (42.1) 2 (10.5) 0 10 (71.4) 6 (42.9) 0

Decreased white blood cell 17 (51.5) 3 (9.1) 0 6 (31.6) 0 0 11 (78.6) 3 (21.4) 0

Decreased neutrophil count 16 (48.5) 7 (21.2) 2 (6.1) 5 (26.3) 2 (10.5) 0 11 (78.6) 5 (35.7) 2 (14.3)

Malaise 14 (42.4) 2 (6.1) 0 10 (52.6) 0 0 4 (28.6) 2 (14.3) 0

Hypoalbuminemia 14 (42.4) 4 (12.1) 0 6 (31.6) 1 (5.3) 0 8 (57.1) 3 (21.4) 0

Vomiting 12 (36.4) 1 (3.0) 0 7 (36.8) 0 0 5 (35.7) 1 (7.1) 0

Diarrhea 12 (36.4) 1 (3.0) 0 4 (21.1) 0 0 8 (57.1) 1 (7.1) 0

Elevated ALT 12 (36.4) 0 0 7 (36.8) 0 0 5 (35.7) 0 0

Elevated AST 11 (33.3) 0 0 5 (26.3) 0 0 6 (42.9) 0 0

Constipation 11 (33.3) 0 0 7 (36.8) 0 0 4 (28.6) 0 0

Decreased lymphocyte count 10 (30.3) 5 (15.2) 2 (6.1) 6 (31.6) 3 (15.8) 0 4 (28.6) 2 (14.3) 2 (14.3)

Weight loss 9 (27.3) 0 0 3 (15.8) 0 0 6 (42.9) 0 0

Elevated ALP 9 (27.3) 0 0 6 (31.6) 0 0 3 (21.4) 0 0

Pneumonitis/interstitial lung disease 9 (27.3) 1 (3.0) 0 4 (21.1) 0 0 5 (35.7) 1 (7.1) 0

Decreased appetite 8 (24.2) 1 (3.0) 0 2 (10.5) 0 0 6 (42.9) 1 (7.1) 0

Decreased platelet count 7 (21.2) 2 (6.1) 0 1 (5.3) 0 0 6 (42.9) 2 (14.3) 0

Abbreviations: ALP, alkaline phosphatase; ALT, alanine transferase; AST, aspartate transaminase; T-DXd, trastuzumab deruxtecan.
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We evaluatedHER2 IHC on the basis of the criteria for gastric
cancer in this study.22 Rottmann et al recently proposed a
new HER2 scoring criterion for UCS on the basis of the
criteria for breast cancer14 but allowed for lateral/basolateral
staining patterns rather than requiring circumferential
membranous staining patterns. However, their criteria had
not been published at trial initiation. The criteria we adopted
are not notably different from those of Rottmann et al.14

Adverse events occurred in all patients, and serious AEs
occurred in approximately one third of patients. However,
there were no deaths due to AEs. Grade$ 3 AEs were more
common in patients who received an initial dose of 6.4mg/kg
(13 [93%] patients) than in those who received an initial
dose of 5.4 mg/kg (seven [37%] patients). New research
focusing on the mechanism of AEs due to T-DXd is war-
ranted. Pneumonitis/ILD is already known as an AE of
T-DXd,35,36 and nine (27%) patients had pneumonitis/ILD,
primarily grade 1 or 2 (24%). One patient (3%) who initially
received 6.4 mg/kg T-DXd had grade 3 pneumonitis/ILD.
Pneumonitis/ILD is considered clinically acceptable with
appropriate monitoring and early intervention.36

This study showed a relatively higher incidence (27%) of
pneumonitis/ILD compared with a previously reported
pooled analysis of clinical trials for T-DXd (10%-15%).35

However, a similar high incidence (30%) of pneumonitis/
ILD was also reported in Japanese patients with HER2-
positive breast cancer treated with T-DXd.37 Ethnicity was

discussed as one of the factors of interest potentially asso-
ciated with ILD on the basis of a pooled analysis of clinical
trials for T-DXd.35 Ethnicity, including Japanese or non-
Japanese, should be discussed as factors potentially asso-
ciated with ILD.38

In this study, T-DXd at doses of 5.4 and 6.4 mg/kg had
promising efficacy in patients with HER2-expressing UCS.
The efficacy result for each dose was based on a limited
number of patients; however, the study results suggest that
T-DXd is a potential treatment option for patients with UCS,
for whom few treatment options are available. The safety
results showed higher incidence of grades $ 3 AEs and
pneumonitis/ILD in the 6.4 mg/kg group. Therefore, given
the benefits and risks of treatment with T-DXd in this study,
5.4 mg/kg would be a preferred dose.

The key limitations of the present study are the open-label
design, enrollment of only Japanese patients, and mixture of
results based on the two initial doses. We evaluated a rel-
atively small sample size; however, the predefined threshold
of more than four responders among 22 treated patients was
exceeded.

In conclusion, the results of this study suggest that T-DXd is
effective in patients with both HER2-high and HER2-low
advanced or recurrent UCS who were previously treated
with chemotherapy. Therefore, T-DXd has the potential to
become a novel treatment for UCS.
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