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Abstract

To observe the clinical outcomes of patients diagnosed with metastatic breast cancer undergoing Trastuzumab Deruxteg
(T-DXd) therapy in a real-world setting. The study retrospectively reviewed and collected medical data from 13 patients at Shin
Kong Wu Ho-Su Memorial Hospital who underwent T-DXd treatment over a period from April 2022 to June 2023. Demographics,
pathological characteristics, treatment patterns, and outcomes were descriptively analyzed. Thirteen patients diagnosed with
metastatic breast cancer underwent T-DXd treatment between April 2022 and June 2023. This study observed that T-DXd was
effective in patients with high human epidermal growth factor receptor 2 (HER2) levels. In patients with low HER2, the majority also
experienced favorable responses. Only 2 patients exhibited poor or no response: one was a BRCA2 carrier with unmanageable
disease progression, and the other had a HER2 1 + status with multiorgan metastases whose cancer was not controlled by
T-DXd. Additionally, 2 patients with no HER2 expression responded well to T-DXd treatment. T-DXd is a valuable treatment
alternative for patients with breast cancer, including those with HER2-high, HER2-low, and HER2-negative statuses. In this study,
the majority of patients experienced positive therapeutic effects. However, this evaluation relied on a limited sample size and short-
term observations. Additional studies involving larger and more diverse patient groups and long follow-up durations are required.
Abbreviations: CT = computed tomography, DAR = drug-to-antibody ratio, FISH = fluorescent in situ hybridization,
gBRCAmM = germline BRCA1 or BRCA2 mutations, HER2 = human epidermal growth factor receptor 2, IHC = immunohistochemistry,
MRI = magnetic resonance image, PBC = platinum-based chemotherapy, PET = positron emission tomography, T-DXd =

Trastuzumab Deruxtecan.
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1. Introduction

Trastuzumab Deruxtecan (T-DXd) is a highly effective
treatment for human epidermal growth factor recep-
tor 2 (HER2)-positive breast cancer.!'l The United States
Food and Drug Administration approved T-DXd in 2021.
Scientists and medical professionals worldwide are commit-
ted to exploring further treatment possibilities for breast
cancer. T-DXd performed extremely well in the DESTINY-
Breast04 trial.[>3! Not only strongly HER2-positive patients
but also those with low HER2 levels are benefited from
the treatment. The cytotoxic agents effectively reduced the
size of the target cell and its surrounding cells through its
bystander effect.*! Thus, this study administered T-DXd to
Taiwanese patients to document response to the drug of the
Taiwanese population. This study presents the short-term
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treatment outcomes as a single-center experience with
T-DXd therapy across different HER2 subgroups of breast
cancer in a real-world setting.

2. Materials and methods

2.1. Population

The Institutional Review Board of Shin Kong Wu Ho-Su
Memorial Hospital approved this study. A retrospective review
was conducted, and medical data of patients treated with T-DXd
were collected over a period between April 2022 and June 2023.
The inclusion criteria were

1. Having a diagnosis of breast cancer and undergoing neo-
adjuvant chemotherapy, surgery, adjuvant chemotherapy,
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hormonal therapy, or radiotherapy; and subsequently
receiving T-DXd upon the detection of distant metastasis.

2. Having metastatic breast cancer, not experiencing a vis-

ceral crisis, and having an estimated life expectancy of
more than 2 years.

Patients who were lost to follow-up during treatment were
also excluded from the analysis. A total of 13 patients were
included in the study. All were Taiwanese women aged between
45 and 74 years, with the majority aged 50 to 60 years. The
median age was 56 years old.

2.2. Clinical assessments

The initial cancer stages of the patients varied from Stage Ia
to Stage Illc, as classified by the American Joint Committee
on Cancer (AJCC) AJCC Cancer Staging Manual, 8th edition.
The treatment regimen adhered to the National Comprehensive
Cancer Network and American Society of Clinical Oncology
guidelines for 2023. Treatment commenced soon after diag-
nosis. T-DXd was administered as a second-line or subsequent
therapy upon the observation of disease relapse or metastasis.

The primary objective of this study was to evaluate the
efficacy of T-DXd across various HER2 subgroups, including
patients with HER2 immunohistochemistry (IHC) 0. Patients
with breast cancer were segmented into 4 groups according to
HER2 levels: HER2 THC 3+, HER2 THC 2+, HER2 THC 1+,
and HER2 THC 0. Fluorescence in situ hybridization (FISH)
analysis was conducted for the HER2 2 + group. Patients in the
HER2 2 + category with positive FISH results comprised the
HER2-high group, whereas those with negative FISH - results
comprised the HER2-low group. The VENTANA HER2 (4BS)
antibody (Roche, Basel, Switzerland) was utilized for HER2
assessment. A HER2-negative result (score 0) was identified by
the absence of staining or membranous staining in fewer than
10% of tumor cells.

Data, including those on demographic characteristics, clini-
copathological characteristics (such as staging and biomarkers),
treatment patterns (including the type of treatment, dosage, and
duration), and treatment outcomes (reflected in imaging results
from positron emission tomography [PET] and computed
tomography [CT]), were reviewed and collected.

3. Results

T-DXd was administered to 13 patients with breast cancer (identi-
fied as Patients A-M) from April 2022 to June 2023. These patients
were segmented into 4 subgroups based on HER2 intensity: 5
patients were HER2 3+, 4 patients were HER2 2+, 2 patients were
HER2 1+, and 2 patients were HER2-negative (Table 1).

All patients commenced treatment after completing neoadjuvant
therapy, chemotherapy, dual-target therapy, hormonal therapy, or
surgery. Due to financial constraints, treatment plans varied among
individuals, with most starting on a full dose (5.4mg/kg), with
adjustments made based on tolerance (Table 2).

The 5 HER2 3 + group patients ranged in age from 51 to 60
years. Three patients (A, B, and C) exhibited axillary lymph node
metastasis only, whereas the remaining 2 had bone and brain
metastases. Before initiating T-DXd treatment, each patient had
undergone at least 2 prior lines of therapy. Financial burdens led 2
patients to modify their treatment regimen after 3 cycles, resulting
in disease progression for Patients B and C approximately 6 to 8
months later (Fig. 1). After completing 3 treatment cycles, Patient
A demonstrated almost complete disease regression. Patient D
started treatment in June 2023 and did not undergo follow-up
imaging; however, remarkable improvements were observed in
neurological symptoms associated with brain metastasis.

Patients in the HER2 2 + group were further divided based
on FISH results into HER2-high (FISH+) and HER2-low
(FISH-) categories, with ages ranging from 56 to 62 years.
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The HER2-high group comprised 2 patients (F and G, whereas
Patients H and I constituted the HER2-low group). Diagnosed
in 2017 and 2018, respectively, both patients in the HER2-high
group initially presented with Stage IIb disease. Before receiv-
ing T-DXd, Patient F experienced local recurrence and new
ductal carcinoma in situ in the opposite breast, and liver and
spine metastases were identified in October 2022. T-DXd, as
a third-line treatment, led to an almost complete regression of
her metastases after 4 cycles. Patient G had only local axillary
lymph node metastases in May 2022, with regression observed
in magnetic resonance imaging (MRI) in October 2022.

In the HER2-low (FISH-) group, Patient H underwent neo-
adjuvant therapy in March 2022 and began T-DXd treatment
following surgery in July 2022. PET in April 2023 indicated
regression of the brain metastasis. Patient I, having a diag-
nosis of BRCA2-positive breast cancer with liver, bone, and
lung metastases, received T-DXd therapy from February 2023
to April 2023. Her PET scan in April 2023 revealed progres-
sion of the liver metastases, equivocal interval changes in lung
metastases, and regression of bone metastases. Prior to T-DXd
treatment, she had undergone chemotherapy, radiotherapy, hor-
monal therapy, and targeted therapy.

Patients J and K, aged 45 and 69 years, respectively, consti-
tuted the HER2 1 + group. Patient ], who had multiple metas-
tases to the myocardium, lungs, brain, bone, peritoneum, liver,
ovary and uterus, received 6 lines of therapy before T-DXd
treatment. All treatments, except for ixabepilone (Ixabepilone),
yielded unsatisfactory results. She discontinued T-DXd after 4
cycles due to financial constraints, and a follow-up PET scan
revealed a recurrence of liver and uterine metastases, indicating
that T-DXd was ineffective (Fig. 2).

Patient age, the breast cancer subtype, the disease profiles, the
lines of T-DXd treatment and the treatment outcomes.

No. total 13
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71-80
Breast cancer subtype
HR +
HER 2 0
HER2 1+
HER2 2 + FISH+
HER2 2 + FISH-
Her2 3+
Pathological stage
PCR
|
I
i
%
Metastasis site
Local LN
Distant organs
Lines of T-DXd
131
2nd
3rd
>3 1
Response
Progression
Equivocal
Partial regression
Almost complete regression

o = = = o b O Wo N gD DN N — W o —

W 00 — —

FISH = fluorescent in situ hybridization, HER2 = human epidermal growth factor receptor 2, T-DXd =
Trastuzumab Deruxtecan.
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Patient K presented with multiple metastases in the liver,
bones, and lungs and had undergone 5 lines of therapy prior to
T-DXd, none of which were effective. After 4 cycles of T-DXd
treatment, a PET scan displayed regression in liver and bone
lesions, with lung metastases remaining unchanged. Patient K
accordingly continued under T-DXd management.

The HER2-negative group comprised Patients L and M, aged
53 and 74, respectively. Patient L, who presented with bilateral
lung metastasis, responded well to T-DXd; however, a CT scan
in March 2023, following treatment cessation in December
2022, revealed a slight progression of lung metastasis. Patient M
was initially diagnosed with left breast cancer (estrogen receptor
[ER]-positive, progesterone receptor [PR]-negative, HER2 3+)
in January 2012, undergoing successful treatment and regular
follow-up until June 2018. In March 2022, triple-negative right
breast cancer was diagnosed with subsequent imaging confirm-
ing metastasis in the right axilla, neck lymph nodes, and brain.
After the first cycle of T-DXd treatment in June 2023, Patient M
experienced marked improvements in aphasia and lower limb
weakness. Further treatment led to further improvements. Both
patients had T-DXd treatment alone during our observation.

4. Discussion

In recent years, antibody-drug conjugates (ADCs) have been
employed to treat both HER2-positive and HER2-negative
breast cancers. Prominent ADCs include Trastuzumab Emtansine
(T-DM1), T-DXd, and Sacituzumab Govitecan.
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T-DXd has a stable linker and a significantly higher payload
compared with T-DM1. Regarding the drug-to-antibody ratio
(DAR), T-DXd has approximately double the DAR of T-DM1
(DAR 8 compared with 3-4).51 With high membrane permea-
bility, T-DXd demonstrates potent cytotoxicity against both
strongly HER2-positive cancer cells and those with lower HER2
expression levels. This characteristic was not observed in studies
involving T-DM1.5>¢!

In the DESTINY-Breast04 trial,” T-DXd had superior
cytotoxic ability in treating HER2-low breast cancer. Its high
membrane permeability and potent payload cytotoxicity make
it potent against target cells and those in the surrounding
environment, a phenomenon known as the bystander effect.
This effect has yielded remarkable results both in vitro and in
vivo. [

4.1. T-DXd is effective in treating nearly all HERZ2 intensities

Among the patients treated with T-DXd, 3 (3/13) exhibited
almost complete regression, 8 (8/13) exhibited partial regres-
sion, 1 (1/13) had an equivocal (poor) response, and 1 (1/13)
demonstrated no response to disease (Fig. 3). T-DXd was
effective in most HER2-intense patients and HER2-negative
patients.

Regarding the patients with poor responses, one had HER2
2+/FISH- status and was a BRCA2 carrier, and the other was
HER2 1+. These cases are discussed individually in the follow-
ing sections.

2022/04/25

2022/07/26

Figure 1. lllustration of the patient disease regression during T-DXd and progression after switching to other agents. T-Dxd = Trastuzumab Deruxtecan.

Figure 2. Patient J experienced recurrent liver and uterine metastases during T-DXd treatment. T-Dxd = Trastuzumab Deruxtecan.
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Response

Almost Complete regression
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Progression
Partial regression

Equivocal
m Almost Complete regression

Figure 3. Treatment response of the 13 patients with breast cancer to T-DXd
treatment. T-Dxd = Trastuzumab Deruxtecan.

www.md-journal.com

4.2. Promising effects in HER2-positive group

In the HER2-positive metastatic breast cancer group, the
complete response rate to T-DXd therapy was approx-
imately 28.6% (2/7). This result is similar to that of the
DESTINY-Breast03 study,” in which the complete response
rate was approximately 21.1%. In our observation, the
administration of trastuzumab with nalvelbine after T-DXd
resulted in a progression-free survival of approximately 8
months. Although the progression-free survival (PFS2) out-
comes in the DESTINY-Breast03 study are not definitive,
this suggests a potential treatment option following T-DXd
therapy.l”!

T-DXd exerted beneficial effects in the HER2 3 + group. Two
patients (Patients B and C) switched medications, and their dis-
ease progressed, as revealed in follow-up PET scans 6 and 8
months later, respectively. Patient A, who continued the treat-
ment at a dosage of 4.3 mg/kg for approximately 15 months,
experienced no disease progression. In the DESTINY-BreastO1
study,”®! previously treated HER2-positive patients with breast
cancer had a 60.9% response rate and approximately 16.4
months of progression-free survival. These results may explain

2023/04/06

2022/04/07

Figure 4. Markedly regression of brain metastasis of Patient H after T-DXd treatment. T-Dxd = Trastuzumab Deruxtecan.
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why T-DXd was highly effective for our HER2 3 + patients
during the treatment.

4.3. T-DXd effectively treats breast cancer with brain
metastasis

Patient D, from the HER2 3 + group, had been undergoing var-
ious treatment regimens for breast cancer for approximately 18
years. She developed brain metastasis in 20135, with disease pro-
gression observed in 2023. She commenced T-DXd treatment
in June 2023. After 1 treatment cycle, a marked improvement
in the weakness of her right upper limb was observed—an out-
come not observed for this patient during her previous outpa-
tient clinic visits.

Patient H, categorized as HER2 2 + FISH-, began T-DXd treat-
ment in July 2022 following the detection of new brain metasta-
sis in June 2022. After 6 months of treatment, almost complete
remission was evident in a brain MRI in December 2022, with
a similar outcome observed in a PET image in April 2023. An
approximately 9-month progression-free period was observed
(Fig. 4). This 9-month progression-free period was comparable to
the results of the DESTINY-Breast04 trial® involving HER2-low
patients with advanced metastatic breast cancer.

T-DXd exhibited remarkable and rapid control effects for
patients with advanced breast cancer with brain metastasis.
In early studies, T-DXd treatment for active brain metastasis
demonstrated impressive outcomes (TUXEDO-1: objective
response rate [ORR] 73.3%, ROSET-BM: intracranial objec-
tive response rate [[C-ORR] 62.7%).1%°! In the DEBBRAH trial,
treatment with T-DXd for both HER2-positive and HER2-low
breast cancer with brain metastasis resulted in an IC-ORR of
approximately 50%.[" The observations of the present study
are consistent with these results. The response rate and effective-
ness of T-DXd are sufficiently high to warrant consideration for
patients with brain metastasis.

Medicine

4.4. Poor response of T-DXd in BRCA2 + breast cancer

Patient I, who had a diagnosis of BRCA2-positive breast
cancer, underwent various treatments. However, the effec-
tiveness of these treatments, including T-DXd, was limited
(Fig. 5). In the OlympiAD and EMBRCA trials,!!"1?] talazo-
parib did not improve overall survival. In these studies, a
substantial proportion of patients—43% in OlympiAD and
46% in EMBRCA—underwent platinum-based chemother-
apy (PBC) following talazoparib treatment. The outcomes
have not been disclosed. In a study on the role of PBC after
PARP-inhibitor treatment,!"” the median progression-free
survival (PFS) of patients with post-PARP PBC in germ-
line BRCA1 or BRCA2 mutations (gBRCAm) was approxi-
mately 1.8 months. The disease control rate was only 14%.
This outcome indicates limited response to chemotherapy
following multiple regimens (including poly ADP-ribose
polymerase inhibitor) in patients with germline BRCA
mutations (gBRCAm) and may explain the treatment trajec-
tory observed for Patient I, facilitating adjustments to her
care.

During the treatment of Patient I, the administered dose of
T-DXd was only 3.77 mg/kg, which may influence the treatment
efficacy, as reported by Dr Doi T. in the phase 1 dose-escalation
study of T-DXd.!"4

In one biomarker study on DB-04!"! examining the effi-
cacy of T-DXd in treating various intrinsic subtypes of
breast cancer (Luminal A, Luminal B, and HER2-enriched),
ESR1 mutations, PIK3CA mutations, or CDK4/6i resistance
markers indicated that T-DXd maintained consistent ther-
apeutic efficacy across all intrinsic subtypes. For patients
with germline BRCA mutations (gBRCAm) and advanced
metastatic breast cancer, T-DXd appears to be a viable treat-
ment option, especially at a full dose (5.4 mg/kg) or higher,
despite the lack of studies specifically focusing on the BRCA
mutation.

2022/11/07

2023704/27

Figure 5. Uncontrolled disease progression of HER2-low breast cancer with BRCA2 + under T-DXd treatment.
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4.5. Same HER2 levels but different responses in the HER2
1+ group

Both patients (Patients J and K) exhibited multiple metasta-
ses in the HER2 1 + group. After T-DXd treatment, they had
opposite outcomes. In the DESTINY-Breast04 trial subgroup
analysis,/?' the effects of T-DXd on PFS did not differ between
the low-HER2 groups (IHC1 + or 2+/ISH-). However, this
study observed different outcomes, possibly due to varia-
tions in real-world patient conditions, including heterogene-
ity among patients, diverse comorbidities, and pretreatment
conditions.

4.6. T-DXd is effective in treating HER2-negative patients
with metastatic breast cancer

In the treatment of Patients L and M, who were HER2-negative
with multiple metastases, improvements in their condition
were observed during T-DXd therapy. Regrettably, Patient L
experienced disease progression 3 months after switching her
treatment regimen. Patient M exhibited significant improve-
ment in neurological symptoms following the first cycle of
T-DXd treatment. She regained the ability to speak, rise from
her wheelchair, and walk—all of which she was unable to do
before treatment.

In the DAISY trial,l'¥! T-DXd was effective in treating the
HER2 THC 0 metastatic breast cancer group. The ORR was
30%, and the PFS was 4.2 months. Although this result was
the lowest of the 3 cohort groups, it affirmed that T-DXd ben-
efits the HER2 THCO group, as evidenced also in our patients.
Our observations suggest that the intensity of HER2 expression
appears to be associated with treatment efficacy, as in the results
of the DAISY trial.l'¢)

In comparing HER2 1 +and HER2-negative groups, an
inconsistent treatment response was observed. Interestingly, the
HER2-negative group had a better response than the HER2
1 + group. Upon further examination, it was discovered that
both patients in the HER2 1 + group were ER-positive, while

www.md-journal.com

the patients in the HER2-negative group were triple-negative.
Patient J in HER2 1 + group had the most aggressive metasta-
sis condition among the 2 groups, with metastases in the liver,
bone, lung, heart, brain, peritoneum, uterus and ovary. She
also had the most extensive treatment before receiving T-DXd.
Disease severity with different cancer receptors influence seems
to affect the response to T-DXd. To gain a better understanding
of these mysteries, large-scale investigations, such as the ongo-
ing DESTINY-Breast135 trial, are necessary. We eagerly await the
exciting results that will be forthcoming.

4.7. Side effects

In the 4 groups in the present study, T-DXd was beneficial for
most HER2 breast cancer subtypes (Fig. 6). The patients who
changed agents did so due to financial constraints rather than
side effects. According to earlier studies, the most common side
effect of T-DXd is interstitial pneumonitis,!'”! with an average
onset of 129 days after treatment.!"¥! In the patients in the pres-
ent study, the most common side effects were diarrhea, gastro-
intestinal symptoms (such as nausea, vomiting, and fullness),
and grade I alopecia. Interstitial pneumonitis was not observed.
None of the patients discontinued treatment due to side effects.

5. Conclusions

T-DXd is an effective agent for treating various subtypes of
HER?2 breast cancer. The intensity of HER2 expression appears
to be associated with the efficacy of the treatment. The impres-
sive response of brain metastasis to T-DXd observed during
the study offers a new treatment option worth considering.
Remarkably, positive treatment effects were observed in patients
who tested negative for HER2. This result indicates that T-DXd
may exert a bystander effect, effectively targeting cancer cells
even when HER2 receptor levels are extremely low or undetect-
able. However, the authors acknowledge that the present study
findings are based on a limited sample size of only 13 cases.
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Figure 6. Images in the pink frame display all HER2 subtypes of breast cancer metastasis before T-DXd treatment, whereas images in the green frame display
all HER2 subtype metastases regressing after T-DXd treatment. HER2 = human epidermal growth factor receptor 2, T-DXd = Trastuzumab Deruxtecan.
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Consequently, additional studies with larger patient cohorts are
essential to comprehensively verify the therapeutic potential of
T-DXd.
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