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Breast cancer remains a leading cause of cancer-related mortality worldwide, with elderly patients (aged >65
years) comprising a substantial portion of those affected. The treatment of breast cancer in this population is
often complicated by frailty, comorbidities and polypharmacy. This review explores the application of antibody-

:ﬁieerl drug conjugates (ADCs), such as trastuzumab emtansine (T-DM1), trastuzumab deruxtecan (T-DXd) and saci-
Treatn}‘llent tuzumab govitecan (SG), in treating breast cancer among elderly populations. The underrepresentation of older
Safety patients in clinical trials complicates efficacy and safety assessments in this group. Current evidence indicates

that ADCs are both effective and tolerable in elderly patients, demonstrating improved progression-free survival
(PFS) and overall survival (OS) alongside a manageable safety profile. Data from several trials like the EMILIA,
TH3RESA and DestinyBreast studies demonstrate that T-DM1 and T-DXd maintained benefit in PFS and OS for
HER2-positive breast cancer in older patients, despite a slight increase in adverse events. The ASCENT and
TROPiCS-02 trials further confirm that SG provides significant improvements in PFS and OS in elderly patients at
the cost of an increase in some toxicity. Emerging ADCs, including datopotamab deruxtecan and ARX-788, show
promise but lack extensive geriatric-specific data. While the ADCs offer encouraging results in terms of efficacy
and safety, with appropriate dose adjustments, further research is needed to optimize their use in elderly patients

with breast cancer.

1. Introduction

Breast cancer is the most diagnosed cancer and the leading cause of
cancer-related mortality among females globally, accounting for an
estimated 2.3 million new cases and 685.000 deaths in 2020. By 2040,
the global incidence of female breast cancer is projected to rise to
approximately 2.964.197 new cases, a 31 % increase compared to the
2.260.127 cases reported in 2020 [1].

Nearly half of all new breast cancer diagnoses occur in women over
65, a demographic frequently often burdened by frailty and comorbid-
ities. As the incidence of breast cancer among older women continues to
rise, managing the disease in frail elderly patients presents growing
challenges [2-6].

The recommendations from the European Society of Breast Cancer
Specialists (EUSOMA) and the International Society of Geriatric
Oncology (SIOG) on treatment "personalization" primarily focus on
chemotherapy. The 6th and 7th International Consensus Guidelines for
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the Management of Metastatic Breast Cancer (MBC) further propose
extending these principles to emerging treatments, even in the absence
of specific data for unfit patient populations [7-9].

In recent decades, the importance of geriatric assessment (GA) has
been recognized as a tool for identifying specific vulnerabilities in the
elderly. GA examines not only the oncological aspects of the disease but
also factors such as functional status, physical conditions, comorbidities,
and social and cognitive support. This integrated approach can be used
to better predict outcomes and tailor oncological therapies to the pa-
tient’s individual conditions [10,11].

Multidimensional geriatric assessment (GAM) is emerging as an
effective method for improving oncological outcomes in elderly pa-
tients. Recent clinical studies have shown that the use of MGA, adopting
tools like G8 score or G-CODE to measure geriatric parameters, can
significantly reduce chemotherapy-related complications and toxicity.
However, despite the benefits, the implementation of MGA remains
limited and has not yet been standardized across all oncology settings
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[12].

Antibody-drug conjugates (ADCs), such as trastuzumab emtansine
(T-DM1), trastuzumab deruxtecan (T-DXd) and sacituzumab govitecan
(SG), have transformed MBC management, offering effective and toler-
able alternatives to standard chemotherapy [13,14]. However, the un-
derrepresentation of elderly patients in trials limits guidance. Studies
now emphasize that age alone should not exclude elderly patients from
active treatment options or clinical trials and the international guide-
lines recommend treatment be based on frailty assessments rather than
age alone [7,15,16].

ADC therapies are generally recommended in elderly patients, with
personalized adjustments to optimize both efficacy and quality of life
[15,16].

The pharmacokinetics (PK) and pharmacodynamics (PD) of ADCs in
elderly patients require careful consideration due to physiological
changes associated with aging. Alterations in hepatic clearance, protein
binding, and renal elimination can influence ADC metabolism,
increasing susceptibility to toxicities such as interstitial lung disease,
peripheral neuropathies, and cardiac dysfunction, especially with HER2-
or TROP2-targeting ADCs. Frailty, coupled with the challenges of pol-
ypharmacy, compounds the risks, as the use of multiple medications
heightens the probability of adverse drug reactions (ADRs). Addition-
ally, comorbidities such as diabetes, smoking, or chronic lung disease
may exacerbate these toxicities. Addressing these risks demands a
tailored therapeutic approach to optimize outcomes while minimizing
harm. In this vulnerable population, clinicians must carefully balance
efficacy, safety, and the vulnerabilities posed by frailty and comorbid
conditions [8,17,18].

In this review we collect and expose the available data on ADCs in
older patients. A lot of these data derived from subgroup analysis and, in
some cases, were found in the supplementary data. We also focused on
pharmacokinetics aspects with particular attention to safety aspects.

2. Anti-HER2 ADCs in elderly population
2.1. Trastuzumab emtansine (T-DM1)

T-DM1 is an ADC that combines the HER2-targeted antitumor
properties of trastuzumab with the cytotoxic activity of the microtubule-
inhibitory agent DM1. T-DM1 allows for intracellular drug delivery
specifically to HER2-overexpressing cells, improving the therapeutic
index and minimizing exposure to normal tissue [19].

Metabolism of T-DM1 predominantly occurs via CYP3A4, with a
lesser contribution from CYP3A5. The drug demonstrates an elimination
half-life of approximately four days and is primarily excreted through
the bile, with minimal renal clearance observed. Population pharma-
cokinetic analysis indicates that age does not have a clinically mean-
ingful effect on the PK of T-DM1 [17,20].

One of the main studies that assessed the efficacy and safety of T-
DM1 was the EMILIA clinical trial, a phase 3 trial comparing T-DM1 with
lapatinib and capecitabine in patients with locally advanced or meta-
static HER2-positive breast cancer previously treated with trastuzumab
and a taxane. Among the 991 patients enrolled, only 13.9 % were over
65 years old, and 2.5 % were over 75 years old. In this study, T-DM1
significantly improved progression-free survival (PFS) compared to
lapatinib and capecitabine, with a median PFS of 9.6 months versus 6.4
months. With limitation of a post-hoc subgroup analysis, the relative
benefits in PFS were not evident in patients over 75 and in the 65-75 age
range, where the wide confidence interval made it difficult to determine
a clear and statistically significant benefit [21].

In the final analysis, median overall survival (OS) was 29.9 months
for patients treated with T-DM1 compared to 25.9 months for the
lapatinib-capecitabine group. In this case as well, the relative survival
benefits were less clear in the over-65 population and nearly absent in
the over-75 population [22].

In the TH3RESA trial, T-DM1 was compared to physician’s choice
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treatment for HER2-positive patients previously treated with trastuzu-
mab, lapatinib, and a taxane, who had progressed after at least two lines
of anti-HER2 therapy. In this study, only 12.3 % of patients were be-
tween 65 and 74 years old, and 3.15 % were over 75. A trend of
improvement of OS was observed also in older patients treated with
TDM1 [23].

The specific data on the efficacy of T-DM1 in the EMILIA and
TH3RESA clinical studies are shown in Tables 1 and 8.

Concerning safety, the results were not evaluated in terms of age in
the two previously mentioned studies [21-23].

A more specific analysis regarding T-DM1 safety in the elderly pop-
ulation emerged from the KAMILLA study, which included 373 patients
over 65 (18.6 %) and 101 patients over 75 (5 %). The higher proportion
of elderly patients in the KAMILLA study underscores its relevance for
assessing T-DM1 tolerability in this demographic [24].

In the over-65 subgroup, the treatment discontinuation rate due to
AEs was 14.3 %, compared to 9.5 % in younger patients. Grade 3 or
higher AEs were more frequent in older patients (42.9 %) than in
younger ones (33.2 %), although no significant differences were
observed in specific T-DM1-related side effects, such as thrombocyto-
penia, liver toxicity, and hemorrhages. Data are shown in Table 2 [25].

Additional data come from a 2013 meta-analysis combining several
studies involving 884 patients treated with T-DM1. The most common
AEs reported during T-DM1 treatment were asthenia (46.4 %), throm-
bocytopenia (32.2 %), headache (29.4 %) and constipation (26.5 %).
Grade 3 or higher AEs mainly included thrombocytopenia (11.9 %) and
increased transaminases (4.3 %). In 12 patients, AEs led to death. Sub-
group analysis by age showed a higher incidence of grade 3 or higher
AEs in patients over 65 (51.6 %) compared to younger patients (44 %)
[26].

This trend was also confirmed by the EORTC 75111-10114 study,
which examined patients with HER2-positive metastatic breast cancer
(MBC) aged 70 and older. Patients were randomized to receive cyclo-
phosphamide in combination with trastuzumab and pertuzumab versus
trastuzumab and pertuzumab alone. Upon progression, all patients were
offered T-DM1 treatment [27].

Of the 29 patients treated with T-DM1, PFS was 43.6 % at 6 months
and 34.5 % at 12 months. Grade 3-5 AEs were observed in 45 % of
patients, but no new toxicities emerged compared to previous studies
[28].

The safety data of T-DM1 in relation to age were also analyzed in the
age-specific analysis of the Destiny Breast studies, as will be discussed
later [29].

Overall, the data showed that T-DM1 remains a safe and effective
treatment choice, albeit with a higher frequency of AEs compared to
younger patients.

2.2. Trastuzumab-deruxtecan (T-DXd)

T-DXd is an ADC targeting HER2, consisting of a monoclonal anti-
body, a tetrapeptide cleavable linker, and a topoisomerase I inhibitor as
the cytotoxic payload. Compared to T-DM1, T-DXd has a higher drug-to-
antibody ratio, delivering more cytotoxic drug per antibody. It also has
the unique ability to cross cell membranes and target nearby cancer
cells, regardless of HER2 expression, broadening its therapeutic poten-
tial [30].

T-DXd undergoes intracellular cleavage by lysosomal enzymes,
leading to the release of DXd. The DXd metabolite is primarily metab-
olized by CYP3A4. After three treatment cycles, the elimination half-life
of both T-DXd and DXd is approximately 7 days. Preclinical studies have
demonstrated that the main route of elimination for the drug is via feces,
through the biliary pathway [31].

The population pharmacokinetic analysis showed that age (range:
20-96 years) did not affect the PK of T-DXd [32].

The DestinyBreast clinical trials have explored the efficacy and safety
profile of T-DXd in HER2-positive breast cancer, but data on the elderly
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Table 1
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Clinical outcomes by age subgroups from the EMILIA study of T-DM1 vs lapatinib and capecitabine in metastatic HER2-positive breast cancer and from TH3RESA study

of T-DM1 vs treatment of physician’s choice in metastatic HER2-positive breast cancer [18-20].

Outcome Age Overall Population
<65 years 65-74 years >75 years
EMILIA T-DM1 Lapatinib + T-DM1 Lapatinib + T-DM1 Lapatinib + T-DM1 (n = Lapatinib +
capecitabine capecitabine capecitabine 495) capecitabine (n =
496)
Median PFS, / / / / / / 9.6 6.4
mo (95 % CI)
HR (95 % CD  0.62(0.52-0.74) 0.88 (0.53-1.45)
3.51 (1.22-10.13) 0.65 (0.55-0.77)
Median OS, / / / / / / 29.9 (26.3- 25.9 (22.7-28.3)
mo (95 % CI) 34-1)
HR (95 % CD 0.73 (0.61-0.86) 0.89 (0.56-1.43)
2.79 (0.99-7.88) 0.75 (0.64-0.88)
ORR % / / / / / / /
TH3RESA T-DM1 (n = TPC (n = 164) T-DM1 (n = TPC (n = 28) T-DM1 TPC (n = 6) T-DM1 (n = TPC (n = 198)
345) 46) (n=13) 404)
Median PFS, 5.8 3.4 6.9 NE 3 6.2 3.3(2.89-4.14)
mo (95 % CD (5.59-6.87)
HR (95 % CD) 0.55 (0.44-0.70) 0.42 (0.22-0.80)
0.14 (0.02-0.79) 0.52 (0.42-0.66)
Median OS, 23.1 16.1 (13.9-22.2) 182 13.5(11.5-21.9)  31.8 16.4 (12.4-24.7)  22.7 15.8 (13.5-18.7)

mo (95 % CD  (19.4-27.8) (14.3-28.3)

HR (95 % CI)  0.71 (0.55-0.91) 0.73 (0.40-1.34)

ORR % / / /

(13.5-
NE)

(19.4-27.5)

0.27 (0.07-1.04) 0.68 (0.54-0.85)
/ / 31 9

CI confidence interval, HR hazard ratio, NE not estimable, ORR objective response rate, OS overall survival, PFS progression-free survival, T-DM1 trastuzumab

emtansine, TPC treatment of physician’s choice, TTR time to response.

Overall safety population

Table 2

Safety outcomes by age subgroups from the KAMILLA study of TDM-1 in patients with HER2-positive advanced breast cancer [21].
Age
<65 years

T-DM1 (n = 1628)

>65 years

T-DM1 (n = 373) T-DM1 (n = 2002)

Any TEAE, n (%) /

Grade >3 (%) 540 (33.2)
Leading to dose reduction (%) /

Leading to drug interruption (%) /

Leading to drug discontinuation (%) 112 (9.5)
Leading to death (%) 17 (1)

/ 1862 (93)
160 (42.9) 816 (40.8)
/ /

/ /

41 (14.3) 237 (11.8)
10 (2.7) 45 (2.24)

TEAE treatment emergent adverse event, SAE serious adverse event, T-DM1 trastuzumab emtansine.

population remain largely limited. In the clinical trials, older patients
represent a minority, comprising 18 %-23.9 % of participants,
depending on the study, with an even smaller proportion of patients over
75. This limited representation underscores the importance of targeted
analysis to evaluate in detail the efficacy and safety of T-DXd in this
cohort, which has specific clinical characteristics and needs associated
with advanced age [29].

In the age-specific aggregate analysis conducted on the Destiny-
Breast01, DestinyBreast02 and DestinyBreast03 studies, a positive pic-
ture emerges for T-DXd efficacy even in the over-65 population. It is
important to highlight that formal comparisons were not conducted
between partecipants under 65 and those aged 65 or older, as the
analysis was descriptive. A total of 851 patients were enrolled across all
three studies, with 178 patients over 65 receiving T-DXd therapy, and
only 34 patients aged over 75. Most patients had an ECOG PS of 0 or 1,
with vascular disorders and hypertension more common in patients >65
[29].

Analyzing the individual study data, in DestinyBreast01, of the 184
patients enrolled to receive T-DXd after previous T-DM1 treatment, only
23.9 % were over 65, and only 4.9 % were over 75. Overall, T-DXd
showed a response rate of 60.9 % and a median PFS of 16.4 months, with
a duration of response of 14.8 months. These results were consistent
regardless of age, with a median PFS of 18.1 months in the <65 years

cohort and a median PFS of 19.4 months in the >65 years cohort [33].

Of the 816 patients with HER2-positive MBC, resistant or refractory
to T-DM1, enrolled in the DestinyBreast02 clinical trial, only 21 % in the
T-DXd arm and 19 % in the comparator arm were over 65. In this study,
the T-DXd-treated group reported a median PFS of 17.8 months
compared to 6.9 months for the control group. The PFS advantage was
evident regardless of age, confirming T-DXd efficacy in older patients,
with a median PFS of 17.9 in the <65 years cohort and 16.8 in the >65
years cohort. The median OS for the general population was 39.2
months for the T-DXd group compared to 26.5 months for the standard
treatment group, demonstrating a survival benefit even in older age
groups [34].

In the DestinyBreast03 study, patients with unresectable or meta-
static HER2-positive breast cancer that had progressed during or after
trastuzumab and taxane treatment were randomized 1:1 to receive T-
DXd or T-DM1. Of the 524 total patients, only 18 % in the T-DXd arm
and 21 % in the control arm were over 65. Of these, only 3-4% were over
75 [35].

This study demonstrated a significant improvement in median PFS in
the T-DXd group, with 29.0 months compared to 7.2 months for T-DM1,
as well as an OS benefit of 52.6 months versus 42.7 months. Treatment
benefits with T-DXd were observed across all analyzed subgroups, with
no age-related differences. The median PFS was 30.4 months in the <65



M. Bonotto et al.

years cohort and 25.1 months in the >65 years cohort [35,36].

Regarding the HER2-low breast cancer population, data from the
DestinyBreast04 study were analyzed, which included patients with
unresectable or metastatic HER2-low hormone-responsive and
hormone-negative disease. Patients were randomized 2:1 to receive T-
DXd or physician’s choice chemotherapy (TPC). A total of 557 patients
were enrolled. Of these, only 23.5 % were over 65. In the HR-positive
cohort, the median PFS was 10.1 months for the T-DXd group,
compared to 5.4 months for the control group. Similarly, the median OS
was 23.9 months in the T-DXd group, versus 17.5 months in the control
group. A clear benefit in both PFS and OS was also observed in the
overall population [37].

Data from a subgroup analysis highlight that the PFS benefit was
maintained regardless of the patient’s age. In the over-65 group, the
median PFS for the overall population was 11.4 months in the T-DXd
group compared to 6.2 months in the control group. In the hormone-
positive population, the median PFS was 12 months in the T-DXd
group versus 5.6 months in the control group [38].

The data related to the DestinyBreast studies are detailed in Table 3,
Table 4 and Table 8.

From a safety perspective, treatment with T-DXd in elderly patients
showed a similar AE profile to younger patients, though with a tendency
towards greater severity and frequency of events. As of the cutoff date,
the median duration of treatment with T-DXd was 13.1 months for pa-
tients under 65 and 12.4 months for those aged 65 and older. The most
common side effects, regardless of age group and severity, were nausea,
vomiting, and fatigue, followed by alopecia and neutropenia.
Treatment-related adverse events (TRAEs), regardless of grade, occurred
in 99.6 % of patients under 65 and in 100 % of patients aged 65 and
over. Grade 3 or higher AEs were reported in 53.6 % of patients under 65
and in 65.5 % of patients aged 65 and older. The most common grade 3
or higher AEs were neutropenia, anemia, and fatigue. Drug-related
interstitial lung disease (ILD) was observed in 11.8 % of patients
under 65, compared to 17.5 % in patients aged 65 and older. Fortu-
nately, most cases of ILD were low grade. Further details on toxicity
profiles by age group are highlighted in Table 5 [29].

The results of this aggregate analysis demonstrate that T-DXd has a
favorable benefit-risk profile even in patients aged 65 and older, with a
slightly increased toxicity as expected [29].

The TREX-Old study provided further information on the tolerability
profile of T-DXd in the elderly population. This retrospective European
study evaluated the real-world use of T-DXd in patients aged 70 and

Table 3
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older with advanced HER2-positive breast cancer. A total of 27 patients
were enrolled: 63 % were aged 70-74, 30 % were aged 75-79, and only
7 % were over 80 years old. Most patients had an ECOG performance
status of 0 or 1 (78 %). The 29.6 % of the patients started with a dose
reduction, and the 29.6 % later had a dose adjustment. Overall, TRAEs of
any grade occurred in 70.3 % of the cases. Among these, nausea was the
most common adverse event (37 %), followed by fatigue (18 %). The
11.1 % of the patients developed ILD, all of grade 1 or 2. Only one pa-
tient experienced nausea as a grade 3 AE (Figs. 1 and 2) [39].

3. Sacituzumab govitecan and new ADCs in elderly population
3.1. Sacituzumab govitecan (SG)

SG is an ADC composed of an anti-Trop 2 antibody coupled to SN-38,
a topoisomerase I inhibitor [40,41].

PK analyses in patients treated with SG did not identify an effect of
age. The elimination of the drug occurs primarily via the biliary and
fecal pathways, with renal excretion playing a minor role. Specifically,
SN-38 is metabolized by the enzyme UGT1A1, whose activity is influ-
enced by genetic polymorphisms. Patients homozygous for the
UGT1A1%28 allele are at a higher risk of developing high-grade febrile
neutropenia compared to those with the wild-type allele. Therefore,
assessing the mutational status associated with UGT1A1l genetic poly-
morphisms may be clinically warranted [17].

Clinical trials have shown its efficacy in heavily pretreated MBC
patients, leading to its FDA and EMA approval [42].

SG has been extensively evaluated in older patients with MBC
through two major clinical trials: ASCENT and TROPiCS-02.

In a subgroup analysis by age, the ASCENT trial, which focused on
heavily pre-treated metastatic triple negative breast cancer (TNBC),
demonstrated that also older patients benefited significantly from SG
compared to TPC. The recruited population was aged 27-82 years, and
the median age was 54 years. About 20 % of the recruited population
was over 65 years old. In general, patient disease characteristics were
similar between patients aged <65 years and >65 years with some ex-
ceptions. Patients aged <65 years had a higher rate of negative germline
BRCA mutations in those patients with known BRCA status than patients
aged >65 years [43].

Focusing on efficacy outcomes on >65 years subgroup of patients,
the trial revealed a median PFS of 7.1 months for the patients treated
with SG, which was notably better compared to just 2.4 months with

Clinical outcomes by age subgroups from the DestinyBreast study: trastuzumab deruxtecan (DB01); trastuzumab deruxtecan vs treatment of physician’s choice (DB02)
and trastuzumab deruxtecan vs TDM-01 (DBO03) in metastatic HER2-positive breast cancer [26,30-33].

Overall Population (ITT)

>65 years

Outcome Age
<65 years
DESTINYBREASTO1 T-DXd (n = 140)
Median PFS, mo (95 % CI) 18.1
HR (95 % CD) /
Median 0S, mo (95 % CI) 28.1 (23.2-36.2)
HR (95 % CI) /
ORR, n (%) 62 %
DESTINYBREAST02 T-DXd (n =321) TPC (n = 164)
Median PFS, mo (95 % CI)  17.9 /
HR (95 % CD /
Median OS, mo (95 % CI) NR (35.5-NE) /
HR (95 % CI) /
ORR % 70.7 /
DESTINYBREASTO03 T-DXd (n = 212) T-DM1 (n = 206)
Median PFS, mo (95 % CI) 30.4 /
HR (95 % CI) /
Median OS, mo (95 % CD) NR (40.5-NE) /
HR (95 % CD) /
ORR % 78.8 /

T-DXd (n = 44) T-DXd (n = 184)

19.4 16.4 (127-NE)

/ /

30.9 (21.9-NE) NE

/ /

61 % 60.9 %

T-DXd (n = 85) TPC (n = 38) T-DXd (n = 406) TPC (n = 202)
16.8 / 17.8 (14.3-20.8) 6.9 (5.5-8.4)
/ 0.36 (0.28-0.45)

30.2(22.3-39.2) / 39.2 (32.7-NE) 26.5 (21.0-NE)
/ 0.66 (0.50-0.86)

65.9 / 69.7 29.2

T-DXd (n = 49) T-DM1 (n =57) T-DXd (n=261) T-DM1 (n = 263)

25.1 / 29.0 (23.7-40.0) 7.2 (6.8-8.3)

/ 0.30 (0.24-0.38)

NR (26.6-NE) / 52.6 (48.7-NE) 42.7 (35.4-NE)
/ 0.73 (0.56-0.94)

77.6 / 78.9 36.9

CI confidence interval, HR hazard ratio, NE not estimable, ORR objective response rate, OS overall survival, PFS progression-free survival, T-DXd trastuzumab der-
uxtecan, TPC treatment of physician’s choice, T-DM1 trastuzumab emtansine, TTR time to response.
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Table 6

The Breast 80 (2025) 104428

Clinical outcomes by age subgroups from the phase 3 ASCENT study of sacituzumab govitecan in metastatic triple-negative breast cancer and from the phase 3
TROPiCS-02 study of sacituzumab govitecan vs treatment of physician’s choice in HR+/HER2- metastatic breast cancer [40,41].

Outcome Age Overall Population (ITT)
<65 years >65 years <75 years >75 years
ASCENT SG (n = TPC (n = SG(n=49) TPC(n= / / / / SG (N = TPC (N =

Trial 218) 210) 52) 267) 262)
Median 4.2 1.6 7.1 2.4 / / / / 4.8 1.7
PFS, mo (3.2-5.5) (1.5-2.5) (4.9-8.4) (1.5-2.9) (4.1-5.8) (1.5-2.5)
(95 % CI)
HR (95 % 0.45 (0.35-0.57) 0.25 (0.14-0.43) / / / / 0.43 (0.35-0.54)
CcD
Median 0S,  10.8 6.7 14.7 8.9 / / / / 11.8 6.9
mo (95 % (9.5-13.0) (5.4-7.5) (12.2-22.5) (6.2-10.2) (10.5-13.8) (5.9-7.7)
CD
HR (95 % 0.54 (0.43-0.66) 0.54 (0.43-0.66) / / / / 0.51 (0.41-0.62)
Ccn
ORR, n 61 (28) 11 (5) 22 (45) 0 / / / 83 (31) 114
(%)

TROPICS- SG (n = TPC (n = SG(n=73) TPC(n= SG(n = TPC (n = SG (n = TPC (n SG (n = TPC (n =

02 Trial 199) 204) 67) 256) 263) 16) =38) 272) 271)
Median 5.5 4.1 (3-4.49) 6.7 (4.2-9) 35 5.5 4(3.1-4.49) 9 5.5 14.4 11.2
PFS, mo (4.1-6.9) (1.7-5.6) (4.1-6.9) (3.8-NE) (0.3-NE) (13.0-15.7) (10.1-12.7)
(95 % CI)
HR (95 % 0.69 (0.53-0.89) 0.59 (0.38-0.93) 0.7 (0.56-0.87) 0.79 (0.65-0.96)
(@) 0.3 (0.08-1.12)
Median 0S,  14.1 11.5 14.9 10.1 14.6 11.2 12.3 11.6 14.4 11.2
mo (95 % (12.7-16.4) (10.3-13.3) (12-17.5) (7.6-14.2) (13-16) (10.1-12.9) (6.4-NE) (5.6-NE) (13.0-15.7) (10.1-12.7)
Ccn
HR (95 % 0.81 (0.64-1.02) 0.80 (0.54-1.19) 0.82 (0.67-1.01) 0.56 (0.2-1.56) 0.79 (0.65-0.96)
CcD
ORR, n 42 (21) 28 (14) 15 (21) 10 (15) 21 14 (10-18) 19 25 57 (21) 38 (14)
(%) (16-27) (4-4.6) (3-65)

CI confidence interval, HR hazard ratio, NE not estimable, ORR objective response rate, OS overall survival, PFS progression-free survival, SG sacituzumab govitecan,
TPC treatment of physician’s choice.

Overall population
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Fig. 1. Comparison of the frequency of the main adverse events related to T-DM1, T-DXd, SG in the general population and in the over-65 population according to
the data from the reported studies [26,30-32,40,42].
T-DM1 trastuzumab emtansine, T-DXd trastuzumab deruxtecan, SG sacituzumab govitecan.
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Fig. 2. Comparison of the frequency of the severe main adverse events (grade >3) related to main adverse events of any grade in T-DM1, T-DXd, SG in the general

population and in the over-65 population according to the data from the reported studies [26,30-32,40,42].

T-DM1 trastuzumab emtansine, T-DXd trastuzumab deruxtecan, SG sacituzumab govitecan.
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single-agent chemotherapy. Similarly, the median OS for older patients
receiving SG was 14.7 months, significantly longer than the 8.9 months
observed with chemotherapy. Notably, 45 % of older patients on SG
showed a response to the treatment, a stark contrast to the 0 % response
rate among those on chemotherapy. When comparing with the younger
subgroup, patients under 65 years had a median PFS of 4.2 months with
SG, while those 65 years and older showed a more substantial PFS
improvement with SG, as explained above. Comparing efficacy out-
comes by age subgroups, the median OS was also better in the older
group: 14.7 months with SG compared to 10.8 months in younger pa-
tients. The objective response rate (ORR) was higher in the older group
as well, at 45 % versus 28 % in younger patients. Overall, while both
groups benefited from SG, the older patients showed greater improve-
ments across all considered outcomes (see Tables 5 and 8) [43].

The TROPiCS-02 trial evaluated SG in patients with HR+ and HER2-
locally recurrent inoperable or MBC who received at least one previous
endocrine therapy, a taxane, and a CDK4/6 inhibitor in any setting and
two to four previous chemotherapy regimens for metastatic disease. This
trial recruited 543 patients aged 49-65 years in a median age of 56
years. About 26 % of the recruited population was over 65 years old. The
trial showed positive results in this older population. In this study, the
older patients treated with SG had a median PFS of 6.7 months,
compared to 3.5 months with TPC. The median OS was 14.9 months for
older patients with SG, versus 10.1 months with TPC. The clinical
benefit rate with SG was 36 %, compared to 19 % with TPC, and the
duration of response was longer with SG (6.9 months vs. 4.3 months
with TPC), as shown in Tables 5 and 8 [44].

The ASCENT trial reported a more pronounced OS benefit in the
older subgroup compared to the TROPiCS-02 trial, where the improve-
ment was less striking. These discrepancies suggest that tumor subtype
and prior treatments may significantly influence SG’s overall impact
(see Table 6).

Analyzing safety data, both trials indicate that SG is associated with a
higher incidence of adverse events, particularly in older patients. In the
ASCENT trial, 37 % of older patients required dose modifications due to
treatment emergent adverse event (TEAEs), compared to 19 % in
younger patients. Neutropenia, diarrhea and fatigue were the most
common adverse effects in elderly people treated with SG respect to
TPC. Severe TEAES, such as neutropenia and diarrhea, were reported in
47 % and 12 % of older patients, respectively. Despite these challenges,
the rate of treatment discontinuation due to TEAEs was relatively low at
2 %, suggesting that the side effects were manageable for many older
patients. Focusing specifically on those aged 75 years and older, in the
SG treatment group, all patients in this age bracket experienced TRAEs.
Among them, 75 % had severe adverse events (grade >3), but only one
patient required a dose reduction due to these events. Importantly, there
were no instances of study drug discontinuation or death attributed to

Table 7
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TRAE:s in this age group (Table 7) [45].

The TROPiCS-02 trial also highlighted safety concerns. All older
patients experienced at least one TEAE, with 75 % experiencing severe
TEAEs when treated with SG, compared to 61 % in the TPC group.
However, the rates of these TEAEs were similar to younger subgroups.
Dose reductions and treatment interruptions were more frequent with
SG, affecting 38 % and 68 % of older patients, respectively. Further-
more, 17 % of older patients discontinued treatment due to TEAEs,
compared to 5 % in the TPC group. Discontinuation rate was signi-
ficatively higher in older population respect to younger subgroup (17 %
vs 3 %). Specific AEs such as neutropenia, diarrhea, and nausea were
confirmed to be more pronounced with SG, respect to TPC. For example,
65 % of older patients experienced neutropenia, with 44 % having se-
vere cases, while 75 % had diarrhea, including 17 % with severe cases.
Alopecia and fatigue were also more frequent with SG (42 % and 38 % of
patients, respectively). For patients aged 75 and older, all patients in SG
group experienced severe AEs (Grade >3). Among these, the 50 % of
cases require dose reductions, significative higher rate respect to TPC
(29 %). This shows that dose adjustments were common in both groups,
but more frequent in SG. Conversely, SG treatment was not associated
with significative higher discontinuation rates (13 % vs 14 % in TPC
group) as shown in Table 7 [44].

Summarizing, older patients, particularly those aged 65 and above,
displayed better PFS, OS, and ORR compared to younger patients,
especially in the ASCENT trial. This counterintuitive result suggests that
age, often considered a risk factor for poorer treatment responses, does
not diminish the therapeutic benefit of SG.

Despite the efficacy, safety concerns in older people are notable.
Higher rates of severe TEAEs were observed in older patients, with dose
reductions and treatment discontinuations more common in those aged
75 and above. While the toxicities were generally manageable, the
frequent need for dose adjustments highlights the challenge of balancing
efficacy and tolerability in this population, especially those with
comorbidities (Figs. 1 and 2).

3.2. Datopotamab deruxtecan

Datopotamab-deruxtecan (Dato-DXd) is another Trop-2-directed
ADC that has demonstrated potential in treating advanced breast can-
cer, including TNBC.

It is composed of an anti-TROP2 monoclonal antibody covalently
linked to a highly potent topoisomerase I inhibitor, a derivative of
exatecan [46].

The TROPION-PanTumorO1 study is a phase I clinical trial evalu-
ating Dato-DXd in 85 patients with previously treated solid tumors. This
study aimed to assess the safety, tolerability, antitumor activity, and
pharmacokinetics of Dato-DXd in advanced/unresectable or metastatic

Safety outcomes by age subgroups from the phase 3 ASCENT study of sacituzumab govitecan in metastatic triple-negative breast cancer and from the phase 3 TROPiCS-
02 study of sacituzumab govitecan vs treatment of physician’s choice in HR+/HER2- metastatic breast cancer [40,42].

Age Overall safety population
<65 years >65 years
ASCENT Trial SG (n = 208) TPC (n = 176) SG (n = 49) TPG (n = 48) SG (n = 257) TPC (n = 224)
Any TEAE, n (%) 208 (100) 171 (97) 49 (100) 48 (100) 257 (100) 219 (98)
Grade >3 (%) 154 (74) 115 (65) 34 (69) 30 (63) 188 (73) 145 (65)
Leading to dose reduction (%) 39(19) 43 (24) 18 (37) 16 (33) 57 (22) 59 (26)
Leading to drug interruption (%) 137 (66) 66 (38) 25 (51) 21 (44) 162 (63) 87 (39)
Leading to drug discontinuation (%) 11 (5) 11 (6) 1(2) 1(2) 12 (5) 12 (5)
TROPiCS-02 Trial SG (n = 196) TPC (n = 188) SG (n =72) TPG (n = 61) SG (n = 268) TPC (n = 249)
Any TEAE, n (%) 196 (100) 178 (95) 72 (100) 61 (100) 268 (100) 239 (96)
Grade >3 144 (73) 113 (60) 54 (75) 37 (61) 198 (74) 150 (60)
Leading to dose reduction 63 (32) 65 (35) 27 (38) 17 (28) 90 (34) 82 (33)
Leading to drug interruption (%) 129 (66) 82 (44) 49 (68) 27 (44) 178 (66) 109 (44)
Leading to drug discontinuation (%) 503) 8(4) 12 (17) 3(5) 17 (6) 11 4

TEAE treatment emergent adverse event, SAE serious adverse event, SG sacituzumab govitecan, TPC treatment of physician’s choice.
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Table 8

Characteristics of the main studies analyzed and results related to the subgroup analysis by age.

The Breast 80 (2025) 104428

Trial Design Population Arms Results Age range Subgroup Results of subgroup analysis
analysis . . -
about age Feneﬁt in PFS  Benefit in OS in

in >65 years >65 years

EMILIA Randomised HER2-positive - Experimental Improvement in  Experimental Yes (<65 Unclear Unclear

(1:1), open-label, unresectable, LA or MBC arm: T-DM1 PFSand OSin T- arm: years, 65-74
phase 3 trial patients previously treated - Control arm: DM1 Median age: 53  years, >75
with trastuzumab and a lapatinib plus years years)
taxane capecitabine Age range:
28-83 years
Control arm:
Median age: 53
years
Range: 25-84
years
TH3RESA Randomised HER2-positive ABC patients - Experimental Improvement in  Experimental Yes (<65 Unclear Unclear
(2:1), open-label, previously treated with arm: T-DM1 PFSand OSin T- arm: years, 65-74
phase 3 trial both trastuzumab and - Control arm: DM1 Median age: 54  years, >75
lapatinib (advanced setting) ~ TPC years years)
and a taxane (any setting) Age range:
and with progression on two 28-85 years
or more HER2-directed Control arm:
regimens in the advanced Median age: 53
setting years
Range: 27-89
years
DESTINY Randomised, HER2-positive unresectable - Experimental Improvement in ~ Experimental Yes (<65 Similar to < 65 Similar to < 65
BREAST02 open-label (2:1), or MBC patients who had arm: T-DXd PFSand OS in T- arm: years, >65  years (no years (no
multicentre, disease progression on or - Control arm: DXd Median age: years) formal formal
phase 3 trial after trastuzumab TPC 54.2 years comparison comparison
emtansine Age range: was made) was made)
45.5-63.4 years
Control arm:
Median age:
54.7 years
Range: 48-63
years
DESTINY Randomised, Unresectable or HER2- - Experimental Improvement in ~ Experimental Yes (<65 Similar to < 65 Similar to < 65
BREASTO03 open-label (1:1), positive metastatic BC arm: T-DXd PFSand OSin T- arm: years, years (no years (no
multicentre, patients whose disease - Control arm: T- DXd Median age: >65 years)  formal formal
phase 3 trial progresses after treatment DM1 54.3 years comparison comparison
with a combination of anti- Age range: was made) was made)
HER?2 antibodies and a 27.9-83.1 years
taxane Control arm:
Median age:
54.2 years
Range: 20.2-83
years
DESTINY Randomised, HER2-low MBC patients - Experimental Improvement in  Experimental Yes (<65 Similar to < 65 /
BREAST04 open-label (2:1), who had received one or arm: T-DXd PFSand OSin T- arm: years, years (no
multicentre, two previous lines of - Control arm: DXd, better results Median age: >65 years)  formal
phase 3 trial chemotherapy TPC in HR + cohort 57.5 years comparison
Age range: was made)
31.5-80.2 years
Control arm:
Median age:
55.9 years
Range:
28.4-80.5 years
ASCENT Randomised, Metastatic TNBC patients - Experimental Improvement in ~ Experimental Yes (<65 Better to < 65  Better to < 65
open-label (1:1), whose disease relapsed or arm: SG PFS and OS in SG arm: years, years (no years (no
multicentre, was refractory to two or - Control arm: Median age: 54  >65 years) formal formal
phase 3 trial more previous standard TPC years comparison comparison
chemotherapy regimens for Age range: was made) was made)
unresectable, locally 29-82 years
advanced or metastatic Control arm:
disease; previous therapy Median age: 53
had to include a taxane (for years
any indication) Range: 27-81
years
TROPiCS-02 Randomised, HR+ and HER2— locally - Experimental Improvement in ~ Experimental Yes (<65 Better to < 65  Better to < 65
open-label (1:1), recurrent inoperable or arm: SG PFS and OS in SG arm: years, 65-74 years (no years (no
multicentre, MBC after at least one - Control arm: Median age: 57  years, >75  formal formal
phase 3 trial previous endocrine therapy, = TPC years years) comparison comparison
a taxane, and a CDK4/6 Age range: was made) was made)
inhibitor in any setting and 49-65 years

(continued on next page)
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Table 8 (continued)

The Breast 80 (2025) 104428

Trial Design Population Arms Results Age range Subgroup Results of subgroup analysis
analysis . . K
about age Feneﬁt in PFS  Benefit in OS in

in >65 years >65 years
two to four previous Control arm:
chemotherapy regimens for Median age: 55
metastatic disease years
Range: 48-63
years
TROPION- Phase I, two-part, Advanced HR+/HER2-BC - Experimental Promising clinical HR+/HER2- BC No / /
PanTumor01 multicenter, or TNBC that had relapsed treatment: activity and a cohort:
open-label, or progressed after local Dato-DXd manageable Median age: 57
multiple-dose standard treatments or for safety profile Age range:
trial (ongoing) which no standard 33-75 years
treatment was available TNBC cohort:
Median age:
52.5
Age range:
32-82 years
ICARUS-BREAST01  Multi-center, HR+ and HER2- ABC, - Experimental Early signs of Median age: 56 No / /
academic, single- unselected for HER3 treatment: activity and a years
arm, phase II expression, who progressed HER3-DXd manageable Age range:
study (ongoing) on CDK 4/6 inh, any line of safety profile 28-82 years

targeted/ET and 1 line of
chemotherapy for ABC

Dato-DXd Datopotomab deruxtecan, HER3-DXd patritumab deruxtecan, HR + hormone receptor-positive, LA locally advanced, MBC metastatic breast cancer, m
months, SG Sacituzumab govitecan, T-DM1 trastuzuman emtansine, TPC treatment of physician’s choice, T-DXd trastuzumab deruxtecan.

HR+/HER2-and TNBC breast cancer population. Median age in HR+/
HER2-breast cancer population was 57 in a range from 33 to 75 years,
while in TNBC median age was 52.5 in a range from 32 to 82 years. So, it
was included a significative group of elderly people in the trial. Results
showed at data cut-off an ORR of 26.8 % for HR+/HER2-breast cancer
and 31.8 % for TNBC, with a median duration of response of 16.8
months in the TNBC cohort. The median PFS was 8.3 months for HR+/
HER2-breast cancer and 4.4 months for TNBC. The median OS was not
reached for the HR+/HER2- BC cohort and was 13.5 months in the
TNBC cohort. Common AEs included stomatitis, nausea, and fatigue.
Other less frequent TEAEs were diarrhea, anemia and neutropenia. Se-
vere toxicities such as ILD and infusion-related reactions (IRRs) were
noted, with about 10 % of patients experiencing ILD and approximately
20 % experiencing grade 3 or higher adverse events. Globally, the safety
profile of Dato-DXd in both BC cohorts was manageable, with low in-
cidences of grade >3 TEAEs, few dose modifications, and no drug-
related deaths [46,47].

One of the major strengths of Dato-DXd is its higher selectivity in
payload release. This mechanism theoretically limits off-target toxicity
by reducing systemic exposure, which is particularly advantageous for
older patients who are more vulnerable to adverse effects. However,
despite the inclusion of elderly patients in the TROPION-PanTumor01
trial, no specific age-based analysis was reported. This lack of data
limits conclusions about its safety and efficacy in this vulnerable group,
where pharmacokinetics and comorbidities may influence outcomes.
Comparatively, Dato-DXd shows fewer hematologic toxicities than SG,
but long-term effects on quality of life in older patients remain unclear
(Table 8).

3.3. Emerging ADCs

Disitamab vedotin (RC48) is an emerging ADC that pairs the HER2-
targeting antibody disitamab with the microtubule inhibitor MMAE
[48]. It has been evaluated in a recent retrospective study in heavily
pre-treated patients with HER2+ MBC. The median age of the recruited
population was 49 in a range from 34 to 83 years. The study showed a
median real-world PFS of 5.9 months and an ORR of 29.6 % in the
overall population, while the median OS had not been achieved at the
time of the study. About safety, the study found that RC48 was generally

well-tolerated, with the most common grades 3-4 AEs being neu-
tropenia, leukopenia, and hypoesthesia. Specific data on the efficacy and
safety of RC48 in elderly patients is limited [48,49].

RC48 demonstrated to have a competitive efficacy profile comparing
with established therapies such as neratinib plus capecitabine and
lapatinib plus capecitabine from the EMILIA study, and with T-DM1
from the TH3RESA study but despite these promising aspects, the re-
ported efficacy outcomes are modest when compared to T-DXd, as seen
in the DESTINY-BreastOl trial. Additionally, the small sample size
further limits the statistical power of the study, particularly when
analyzing subgroups such as elderly patients, for whom detailed safety
and efficacy data are still lacking. Moreover, the safety profile of RC48,
although generally manageable, remains a concern, particularly in
elderly populations [48,49].

ARX-788 is another novel ADC targeting HER2, linking the antibody
to the cytotoxic payload AS269. An interim analysis from a phase II/1I
trial demonstrated a median PFS of 11.33 months compared to 8.25
months for lapatinib plus capecitabine in HER2+ advanced breast can-
cer patients who progressed on trastuzumab-based therapies. Grade 3-5
AEs were comparable between treatments, but unique side effects
included blurred vision, dry eye, and ILD, with the latter being mostly
mild. No trial data on the median age of the participants or the age range
considered have yet been released [50].

One of the most significant aspects of ARX-788 is its safety profile in
terms of hematological and gastrointestinal toxicity, appearing more
favorable compared to other ADCs targeting HER2 like T-DM1 and T-
DXd. This characteristic may make ARX-788 a more suitable option for
elderly patients or those with compromised health who may be unable to
tolerate the more aggressive toxicity profiles of other ADCs. However,
the current trial does not provide sufficient data to definitively assess the
efficacy and safety of ARX-788 in older populations.

Patritumab deruxtecan (HER3-DXd) is a novel ADC, composed of an
anti-HER3 monoclonal antibody coupled to a topoisomerase I inhibitor
payload [51].

Two clinical trials explored the effects of HER3-DXd in advanced
breast cancer patients who had already undergone extensive prior
treatments. In the phase I/II trial U31402-A-J101 HER3-DXd demon-
strated encouraging efficacy results among all breast cancer subtypes,
particularly for patients with HER2-positive cancer who achieved the
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highest ORR at 42.9 %, with a PFS of 11 months and an OS of 19.5
months. Side effects were frequent, with nausea and decreased blood
cell counts being the most common. Many patients required adjustments
to their treatment until treatment discontinuation occurred in 9.9 % of
patients. This trial enrolled a population in a wide age range from 30 to
83 years with a median age of 57 years [52].

The phase II trial ICARUS-BREASTO1 focused on HR+/HER2- MBC
patients who had progressed despite multiple treatments, including CDK
4/6 inhibitors. The trial enrolled a population in a wide age range from
28 to 82 years with a median age of 56 years. Although the data is still
preliminary, early analysis showed that 28.6 % of patients had a partial
response, 53.6 % achieved stable disease, and 17.9 % experienced dis-
ease progression at data cut-off. Fatigue, alopecia and gastrointestinal
issues, notably nausea and diarrhea, affected nearly all patients. Many of
them required treatment adjustments with a small percentage (12.5 %)
discontinuing treatment due to AEs [51].

HER3-DXd’s performance may be comparable to SG: the median PFS
and OS achieved with HER3-DXd are aligned with those observed in the
TROPiCS-02 and ASCENT trials. The safety profile appears manageable,
but the high incidence of TEAEs raises concerns. These events, often
managed with dose delays or reductions, highlight the need for vigilant
monitoring, especially in elderly or more vulnerable patients. The in-
clusion of elderly patients in these trials is commendable, yet detailed
age-related safety data are lacking, which limits the ability to assess its
full impact on older populations who are more prone to severe AEs
(Table 8) [51].

Ladiratuzumab vedotin targets LIV-1 expressed in a moderate/high
level in the majority of breast. It has been evaluated in the phase I
SGNLVA-001 trial with patients with either first- or second-line endo-
crine therapy refractory HR+/HER2- MBC or second-line refractory
metastatic TNBC, without a LIV-1 expression requirement. Preliminary
results showed an ORR of 32 % with a median PFS of 11.3 weeks.
Common grade 1 or 2 TRAEs included fatigue, nausea, peripheral neu-
ropathy, and alopecia. The median age of the population was 55, while
no data are still reported about age range or age subgroups analysis [53,
54].

4. Conclusions

The development of ADCs has completely changed the treatment
landscape for breast cancer. Several trials have shown their strong po-
tential in terms of efficacy and safety in the overall population. There are
also some data on their use in the geriatric population, which nowadays
is becoming increasingly representative in the epidemiology of breast
cancer.

The evaluation of anti-HER2 ADCs, particularly T-DM1 and T-DXd,
in elderly patients highlights their efficacy and safety, albeit with some
age-related nuances. T-DM1 can be considered a valid therapy for
elderly patients with HER2-positive breast cancer, despite slightly lower
tolerability compared to younger patients. Data from the DestinyBreast
studies, confirmed by the results from the TREX-Old study, show that T-
DXd represents a valid therapeutic option for elderly patients with
HER2-positive breast cancer, with significant benefits in terms of PFS
and OS. As expected, there is a tendency for a higher incidence of severe
AEs in patients over 65 compared to younger patients, especially con-
cerning neutropenia and ILD. These findings suggest that while T-Dxd is
effective and tolerable in elderly patients, optimized safety requires
closer monitoring and, in when necessary, dose adjustments.

Newest ADCs like SG and emerging agents have shown promise in
elderly populations with MBC, too. Trials such as ASCENT and TROPiCS-
02 highlight SG’s efficacy in older patients, with notable improvements
in PFS and OS compared to standard chemotherapy. However, safety
profiles reveal higher rates of AEs, particularly in patients aged >75,
emphasizing the need for careful dose management. Emerging ADCs like
Dato-DXd and RC48 show potential, but limited age-specific data re-
stricts robust conclusions about their applicability in elderly patients.
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Managing ADCs in elderly breast cancer patients requires balancing
efficacy with toxicity, often necessitating dose modifications, treatment
interruptions, or discontinuation. Dose optimization strategies,
including body weight (BW) cap dosing, treatment duration capping,
dose scheduling adjustments, response-guided dosing, and randomized
dose-finding studies, have been explored to improve efficacy and safety.
In particular, treatment duration capping reduces the risk of cumulative
toxicities while dose scheduling adjustments, such as adjusting fre-
quency for trastuzumab emtansine, reduce toxicity while maintaining
efficacy. ADCs remain effective in elderly patients, but careful moni-
toring and individualized adjustments are crucial to optimize benefits
while minimizing toxicity [55].

In conclusion, ADC therapy in elderly MBC patients deserves careful
clinical evaluation and risk benefit balance. Identifying and managing
frailty is essential to improving clinical outcomes, personalizing treat-
ment, and reducing complications. Despite advancements in frailty and
geriatric assessments, challenges persist, including the integration of
these tools into routine clinical practice and the establishment of
comprehensive guidelines for frailty monitoring. Strengthening collab-
oration between oncologists and geriatricians and promoting personal-
ized strategies could significantly enhance the quality of life and survival
rates of elderly cancer patients. Further age-focused analyses are critical
for advancing the therapeutic potential of ADCs in geriatric oncology.

Real world evidence or well-designed observational studies with
geriatric assessment will help optimization of ADC use for older patients
in daily practice.

CRediT authorship contribution statement

Marta Bonotto: Writing — review & editing, Writing — original draft,
Visualization, Validation, Supervision, Project administration, Method-
ology, Investigation, Conceptualization. Giulia De Pieri: Writing — re-
view & editing, Writing — original draft, Visualization, Validation,
Resources, Methodology, Investigation, Data curation, Conceptualiza-
tion. Rocco Esposto: Writing — review & editing, Writing — original
draft, Visualization, Validation, Supervision, Resources, Project admin-
istration, Methodology, Data curation, Conceptualization. Ludovica
Lay: Writing — review & editing, Writing — original draft, Visualization,
Validation, Supervision, Resources, Methodology, Investigation, Formal
analysis, Data curation, Conceptualization. Giuseppe Aprile: Writing —
review & editing, Visualization, Validation, Supervision. Fabio Puglisi:
Writing — review & editing, Writing — original draft, Visualization,
Validation, Supervision. Alessandro Marco Minisini: Writing — review
& editing, Writing — original draft, Visualization, Validation, Supervi-
sion, Methodology, Investigation, Data curation, Conceptualization.

References
[1] Sedeta TS, Jobre B, Averbakiyev B. Breast cancer: global patterns of incidence,
mortality, and trends. J Clin Oncol 2023;41. https://doi.org/10.1200/
JC0.2023.41.16_suppl.10528. Number 16_suppl.
Yang R, Wu Y, Qi Y, Liu W, Huang Y, Zhao X, Chen R, He T, Zhong X, Li Q, Zhou L,
Chen J. A nomogram for predicting breast cancer specific survival in elderly
patients with breast cancer: a SEER population-based analysis. BMC Geriatr 2023;
23(1):594. https://doi.org/10.1186/s12877-023-04280-8.
Munir A, Huws A, Khan S, Sharaiha Y, Holt S, Khawaja S. Geriatric assessment tool
application in treatment recommendations for older women with breast cancer.
Breast 2022;63:101-7. https://doi.org/10.1016/j.breast.2022.03.012.
Trevisan B, Pepe FF, Vallini I, Montagna E, Amoroso D, Berardi R, Butera A,
Cagossi K, Cavanna L, Ciccarese M, Cinieri S, Cretella E, De Conciliis E, Febbraro A,
Ferrail F, Ferzi A, Baldelli A, Fontana A, Gambaro AR, Garrone O, VICTOR Study
Group. Final results of the real-life observational VICTOR-6 study on metronomic
chemotherapy in elderly metastatic breast cancer (MBC) patients. Sci Rep 2023;13
(1):12255. https://doi.org/10.1038/s41598-023-39386-x.
Van Herck Y, Feyaerts A, Alibhai S, Papamichael D, Decoster L, Lambrechts Y,
Pinchuk M, Bechter O, Herrera-Caceres J, Bibeau F, Desmedt C, Hatse S,
Wildiers H. Is cancer biology different in older patients? The lancet. Healthy
longevity 2021;2(10):e663-77. https://doi.org/10.1016/52666-7568(21)00179-3.
Bonotto M, Gerratana L, Poletto E, Driol P, Giangreco M, Russo S, Minisini AM,
Andreetta C, Mansutti M, Pisa FE, Fasola G, Puglisi F. Measures of outcome in
metastatic breast cancer: insights from a real-world scenario. Oncologist 2014 Jun;

[2]

[3]

[4]

[5]

(6]


https://doi.org/10.1200/JCO.2023.41.16_suppl.10528
https://doi.org/10.1200/JCO.2023.41.16_suppl.10528
https://doi.org/10.1186/s12877-023-04280-8
https://doi.org/10.1016/j.breast.2022.03.012
https://doi.org/10.1038/s41598-023-39386-x
https://doi.org/10.1016/S2666-7568(21)00179-3

M. Bonotto et al.

[71

[8

[}

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

19(6):608-15. https://doi.org/10.1634/theoncologist.2014-0002. Epub 2014 May
2. PMID: 24794159; PMCID: PMC4041678.

Kim DH, Rockwood K. Frailty in older adults. N Engl J Med 2024;391(6):538-48.
https://doi.org/10.1056/NEJMra2301292.

Cardoso F, Paluch-Shimon S, Schumacher-Wulf E, Matos L, Gelmon K, Aapro MS,
Bajpai J, Barrios CH, Bergh J, Bergsten-Nordstrom E, Biganzoli L, Cardoso MJ,
Carey LA, Chavez-MacGregor M, Chidebe R, Cortés J, Curigliano G, Dent RA, El
Saghir NS, Eniu A, Winer EP. 6th and 7th International consensus guidelines for the
management of advanced breast cancer (ABC guidelines 6 and 7). Breast 2024;76:
103756. https://doi.org/10.1016/j.breast.2024.103756.

NCCN Clinical Practice Guidelines in Oncology: Breast Cancer. National
Comprehensive Cancer Network 2024. Version 4.2024.

Goede V. Frailty and Cancer: current perspectives on assessment and monitoring.
Clin Interv Aging 2023;18:505-21.

Mohile SG, Dale W, Somerfield MR, Schonberg MA, Boyd CM, Burhenn PS,
Canin B, Cohen HJ, Holmes HM, Hopkins JO, Janelsins MC, Khorana AA,

Klepin HD, Lichtman SM, Mustian KM, Tew WP, Hurria A. Practical assessment and
management of vulnerabilities in older patients receiving chemotherapy: ASCO
Guideline for Geriatric Oncology. J Clin Oncol 2018;36(22):2326-47.

Loh KP, Liposits G, Arora SP, Neuendorff NR, Gomes F, Krok-Schoen JL, Amaral T,
Mariamidze E, Biganzoli L, Brain E, Baldini C, Battisti NML, Frélaut M,
Kanesvaran R, Mislang ARA, Papamichael D, Steer C, Rostoft S. Adequate
assessment yields appropriate care—the role of geriatric assessment and
management in older adults with cancer: a position paper from the ESMO/SIOG
Cancer in the Elderly Working Group. ESMO Open 2024:103657.

Dri A, Arpino G, Bianchini G, Curigliano G, Danesi R, De Laurentiis M, Del
Mastro L, Fabi A, Generali D, Gennari A, Guarneri V, Santini D, Simoncini E,
Zamagni C, Puglisi F. Breaking barriers in triple negative breast cancer (TNBC) -
unleashing the power of antibody-drug conjugates (ADCs). Cancer Treat Rev 2024
Feb;123:102672. https://doi.org/10.1016/j.ctrv.2023.102672. Epub 2023 Dec 14.
Erratum in: Cancer Treat Rev. 2024 Apr;125:102714. doi: 10.1016/j.
ctrv.2024.102714. PMID: 38118302.

von Arx C, De Placido P, Caltavituro A, Di Rienzo R, Buonaiuto R, De Laurentiis M,
Arpino G, Puglisi F, Giuliano M, Del Mastro L. The evolving therapeutic landscape
of trastuzumab-drug conjugates: future perspectives beyond HER2-positive breast
cancer. Cancer Treat Rev 2023 Feb;113:102500. https://doi.org/10.1016/j.
ctrv.2022.102500. Epub 2022 Dec 24. PMID: 36587473.

Gennari A, André F, Barrios CH, Cortés J, de Azambuja E, DeMichele A, Dent R,
Fenlon D, Gligorov J, Hurvitz SA, Im SA, Krug D, Kunz WG, Loi S, Penault-Llorca F,
Ricke J, Robson M, Rugo HS, Saura C, Schmid P, ESMO Guidelines Committee.
ESMO Clinical Practice Guideline for the diagnosis, staging and treatment of
patients with metastatic breast cancer. Ann Oncol: official journal of the European
Society for Medical Oncology 2021;32(12):1475-95. https://doi.org/10.1016/j.
annonc.2021.09.019. Electronic address: clinicalguidelinesesmo.org.

Curigliano G, Castelo-Branco L, Gennari A, Harbeck N, Criscitiello C, Trapani D.
ESMO Metastatic Breast Cancer Living Guidelines 2023. v1.1 May 2023.

Rached L, Geraud A, Frelaut M, Ap Thomas Z, Goldschmidt V, Beraud-Chaulet G,
Nagera-Lazarovici C, Danlos FX, Henon C, Parisi C, Gazzah A, Bahleda R, Postel
Vinay S, Smolenschi C, Hollebecque A, Michot JM, Ribrag V, Loriot Y, Champiat S,
Ouali K, Baldini C. Antibody drug conjugates in older patients: state of the art. Crit
Rev Oncol-Hematol 2024;193:104212. https://doi.org/10.1016/j.
critrevonc.2023.104212.

Alhumaidi RM, Bamagous GA, Alsanosi SM, Algashqari HS, Qadhi RS, Alhindi YZ,
Ayoub N, Falemban AH. Risk of polypharmacy and its outcome in terms of drug
interaction in an elderly population: a retrospective cross-sectional study. J Clin
Med 2023;12(12):3960. https://doi.org/10.3390/jcm12123960.

Lewis Phillips GD, Li G, Dugger DL, Crocker LM, Parsons KL, Mai E, Blattler WA,
Lambert JM, Chari RV, Lutz RJ, Wong WL, Jacobson FS, Koeppen H, Schwall RH,
Kenkare-Mitra SR, Spencer SD, Sliwkowski MX. Targeting HER2-positive breast
cancer with trastuzumab-DM1, an antibody-cytotoxic drug conjugate. Cancer Res
2008 Nov 15;68(22):9280-90. https://doi.org/10.1158/0008-5472.CAN-08-1776.
PMID: 19010901.

Lu D, Girish S, Gao Y, Wang B, Yi JH, Guardino E, Samant M, Cobleigh M,
Rimawi M, Conte P, Jin JY. Population pharmacokinetics of trastuzumab
emtansine (T-DM1), a HER2-targeted antibody-drug conjugate, in patients with
HER2-positive metastatic breast cancer: clinical implications of the effect of
covariates. Cancer Chemother Pharmacol 2014 Aug;74(2):399-410. https://doi.
org/10.1007/500280-014-2500-2. Epub 2014 Jun 18. PMID: 24939213; PMCID:
PMC4112050.

Verma S, Miles D, Gianni L, Krop IE, Welslau M, Baselga J, Pegram M, Oh DY,
Diéras V, Guardino E, Fang L, Lu MW, Olsen S, Blackwell K, EMILIA Study Group.
Trastuzumab emtansine for HER2-positive advanced breast cancer. N Engl J Med
2012 Nov 8;367(19):1783-91. https://doi.org/10.1056/NEJMoal209124. Epub
2012 Oct 1. Erratum in: N Engl J Med. 2013 Jun 20;368(25):2442. PMID:
23020162; PMCID: PMC5125250.

Diéras V, Miles D, Verma S, Pegram M, Welslau M, Baselga J, Krop IE, Blackwell K,
Hoersch S, Xu J, Green M, Gianni L. Trastuzumab emtansine versus capecitabine
plus lapatinib in patients with previously treated HER2-positive advanced breast
cancer (EMILIA): a descriptive analysis of final overall survival results from a
randomised, open-label, phase 3 trial. Lancet Oncol 2017 Jun;18(6):732-42.
https://doi.org/10.1016/51470-2045(17)30312-1. Epub 2017 May 16. Erratum
in: Lancet Oncol. 2017 Aug;18(8):e433. doi: 10.1016/51470-2045(17)30527-2.
Erratum in: Lancet Oncol. 2018 Dec;19(12):e667. doi: 10.1016/5S1470-2045(18)
30848-9. PMID: 28526536; PMCID: PMC5531181.

Krop IE, Kim SB, Martin AG, LoRusso PM, Ferrero JM, Badovinac-Crnjevic T,
Hoersch S, Smitt M, Wildiers H. Trastuzumab emtansine versus treatment of

11

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

The Breast 80 (2025) 104428

physician’s choice in patients with previously treated HER2-positive metastatic
breast cancer (TH3RESA): final overall survival results from a randomised open-
label phase 3 trial. Lancet Oncol 2017 Jun;18(6):743-54. https://doi.org/10.1016/
51470-2045(17)30313-3. Epub 2017 May 16. PMID: 28526538.

Montemurro F, Ellis P, Anton A, Wuerstlein R, Delaloge S, Bonneterre J, Quenel-
Tueux N, Linn SC, Irahara N, Donica M, Lindegger N, Barrios CH. Safety of
trastuzumab emtansine (T-DM1) in patients with HER2-positive advanced breast
cancer: primary results from the KAMILLA study cohort 1. Eur J Cancer 2019 Mar;
109:92-102. https://doi.org/10.1016/j.ejca.2018.12.022. Epub 2019 Jan 29.
PMID: 30708264.

Barrios CH, et al. Safety of trastuzumab emtansine (T-DM1) in 373 patients 65
years or older with HER2-positive advanced breast cancer: a subgroup analysis of
the Kamilla study. J Clin Oncol 33(15_suppl):603-603 DOI:10.1200/
jc0.2015.33.15_suppl.603.

Diéras V, Harbeck N, Budd GT, Greenson JK, Guardino AE, Samant M,
Chernyukhin N, Smitt MC, Krop IE. Trastuzumab emtansine in human epidermal
growth factor receptor 2-positive metastatic breast cancer: an integrated safety
analysis. J Clin Oncol 2014 Sep 1;32(25):2750-7. https://doi.org/10.1200/
JCO0.2013.54.4999. Epub 2014 Jul 14. PMID: 25024070.

Wildiers H, Tryfonidis K, Dal Lago L, Vuylsteke P, Curigliano G, Waters S,
Brouwers B, Altintas S, Touati N, Cardoso F, Brain E. Pertuzumab and trastuzumab
with or without metronomic chemotherapy for older patients with HER2-positive
metastatic breast cancer (EORTC 75111-10114): an open-label, randomised, phase
2 trial from the Elderly Task Force/Breast Cancer Group. Lancet Oncol 2018 Mar;
19(3):323-36. https://doi.org/10.1016/51470-2045(18)30083-4. Epub 2018 Feb
9. PMID: 29433963.

Wildiers H, Meyskens T, Marréaud S, Lago LD, Vuylsteke P, Curigliano G, Waters S,
Brouwers B, Meulemans B, Sousa B, Poncet C, Brain E. Long term outcome data
from the EORTC 75111-10114 ETF/BCG randomized phase II study: pertuzumab
and trastuzumab with or without metronomic chemotherapy for older patients
with HER2-positive metastatic breast cancer, followed by T-DM1 after progression.
Breast 2022 Aug;64:100-11. https://doi.org/10.1016/j.breast.2022.05.004. Epub
2022 May 20. PMID: 35636341; PMCID: PMC9157551.

Krop I, et al. An age-specific pooled analysis of trastuzumab deruxtecan (T-DXd) in
patients with HER2- positive metastatic breast cancer (mBC) from DESTINY-
breast01, -02, and -03. Presented at: American Society of Clinical Oncology Annual
Meeting 2023; June 2-6, 2023.

Dowling GP, Daly GR, Keelan S, Boland F, Toomey S, Hill ADK, Hennessy BT.
Efficacy and safety of trastuzumab deruxtecan in breast cancer: a systematic review
and meta-analysis. Clin Breast Cancer 2023 Dec;23(8):847-855.e2. https://doi.
0rg/10.1016/j.clbc.2023.09.005. Epub 2023 Sep 11. PMID: 37775347.

Martin M, Pandiella A, Vargas-Castrillon E, Diaz-Rodriguez E, Iglesias-
Hernangémez T, Martinez Cano C, Fernandez-Cuesta I, Winkow E, Perell6 MF.
Trastuzumab deruxtecan in breast cancer. Crit Rev Oncol-Hematol 2024;198:
104355. https://doi.org/10.1016/j.critrevonc.2024.104355.

Yin O, Xiong Y, Endo S, Yoshihara K, Garimella T, AbuTarif M, Wada R, LaCreta F.
Population pharmacokinetics of trastuzumab deruxtecan in patients with HER2-
positive breast cancer and other solid tumors. Clinical pharmacology and
therapeutics 2021;109(5):1314-25. https://doi.org/10.1002/cpt.2096.

Modi S, Saura C, Yamashita T, Park YH, Kim SB, Tamura K, Andre F, Iwata H, Ito Y,
Tsurutani J, Sohn J, Denduluri N, Perrin C, Aogi K, Tokunaga E, Im SA, Lee KS,
Hurvitz SA, Cortes J, Lee C, Chen S, Zhang L, Shahidi J, Yver A, Krop I. DESTINY-
Breast01 investigators. Trastuzumab deruxtecan in previously treated HER2-
positive breast cancer. N Engl J Med 2020 Feb 13;382(7):610-21. https://doi.org/
10.1056/NEJMo0al914510. Epub 2019 Dec 11. PMID: 31825192; PMCID:
PMC7458671.

André F, Hee Park Y, Kim SB, Takano T, Im SA, Borges G, Lima JP, Aksoy S, Gavila
Gregori J, De Laurentiis M, Bianchini G, Roylance R, Miyoshi Y, Armstrong A,
Sinha R, Ruiz Borrego M, Lim E, Ettl J, Yerushalmi R, Zagouri F, Duhoux FP,
Fehm T, Gambhire D, Cathcart J, Wu C, Chu C, Egorov A, Krop I. Trastuzumab
deruxtecan versus treatment of physician’s choice in patients with HER2-positive
metastatic breast cancer (DESTINY-Breast02): a randomised, open-label,
multicentre, phase 3 trial. Lancet 2023 May 27;401:1773-85. https://doi.org/
10.1016/50140-6736(23)00725-0. Epub 2023 Apr 20. Erratum in: Lancet. 2023
Dec 9;402(10418):2196. doi: 10.1016/50140-6736(23)02709-5. Erratum in:
Lancet. 2024 Mar 9;403(10430):912. doi: 10.1016/50140-6736(24)00420-3.
PMID: 37086745 10390.

Cortés J, Kim SB, Chung WP, Im SA, Park YH, Hegg R, Kim MH, Tseng LM, Petry V,
Chung CF, Iwata H, Hamilton E, Curigliano G, Xu B, Huang CS, Kim JH, Chiu JWY,
Pedrini JL, Lee C, Liu Y, Cathcart J, Bako E, Verma S, Hurvitz SA, DESTINY-
Breast03 Trial Investigators. Trastuzumab deruxtecan versus trastuzumab
emtansine for breast cancer. N Engl J Med 2022 Mar 24;386(12):1143-54. https://
doi.org/10.1056/NEJMo0a2115022. PMID: 35320644.

Cortés J, Hurvitz SA, Im SA, Iwata H, Curigliano G, Kim SB, Chiu JWY, Pedrini JL,
Li W, Yonemori K, Bianchini G, Loi S, Borges GS, Wang X, Bachelot T, Nakatani S,
Ashfaque S, Liang Z, Egorov A, Hamilton E. Trastuzumab deruxtecan versus
trastuzumab emtansine in HER2-positive metastatic breast cancer: long-term
survival analysis of the DESTINY-Breast03 trial. Nat Med 2024 Aug;30(8):2208-15.
https://doi.org/10.1038/541591-024-03021-7. Epub 2024 Jun 2. PMID:
38825627; PMCID: PMC11333275.

Modi S, Jacot W, Yamashita T, Sohn J, Vidal M, Tokunaga E, Tsurutani J, Ueno NT,
Prat A, Chae YS, Lee KS, Niikura N, Park YH, Xu B, Wang X, Gil-Gil M, Li W,
Pierga JY, Im SA, Moore HCF, Rugo HS, Yerushalmi R, Zagouri F, Gombos A,
Kim SB, Liu Q, Luo T, Saura C, Schmid P, Sun T, Gambhire D, Yung L, Wang Y,
Singh J, Vitazka P, Meinhardt G, Harbeck N, Cameron DA, DESTINY-Breast04 Trial
Investigators. Trastuzumab deruxtecan in previously treated HER2-low advanced


https://doi.org/10.1634/theoncologist.2014-0002
https://doi.org/10.1056/NEJMra2301292
https://doi.org/10.1016/j.breast.2024.103756
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref9
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref9
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref10
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref10
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref11
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref11
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref11
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref11
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref11
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref12
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref12
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref12
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref12
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref12
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref12
https://doi.org/10.1016/j.ctrv.2023.102672
https://doi.org/10.1016/j.ctrv.2022.102500
https://doi.org/10.1016/j.ctrv.2022.102500
https://doi.org/10.1016/j.annonc.2021.09.019
https://doi.org/10.1016/j.annonc.2021.09.019
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref16
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref16
https://doi.org/10.1016/j.critrevonc.2023.104212
https://doi.org/10.1016/j.critrevonc.2023.104212
https://doi.org/10.3390/jcm12123960
https://doi.org/10.1158/0008-5472.CAN-08-1776
https://doi.org/10.1007/s00280-014-2500-2
https://doi.org/10.1007/s00280-014-2500-2
https://doi.org/10.1056/NEJMoa1209124
https://doi.org/10.1016/S1470-2045(17)30312-1
https://doi.org/10.1016/S1470-2045(17)30313-3
https://doi.org/10.1016/S1470-2045(17)30313-3
https://doi.org/10.1016/j.ejca.2018.12.022
https://doi.org/10.1200/JCO.2013.54.4999
https://doi.org/10.1200/JCO.2013.54.4999
https://doi.org/10.1016/S1470-2045(18)30083-4
https://doi.org/10.1016/j.breast.2022.05.004
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref29
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref29
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref29
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref29
https://doi.org/10.1016/j.clbc.2023.09.005
https://doi.org/10.1016/j.clbc.2023.09.005
https://doi.org/10.1016/j.critrevonc.2024.104355
https://doi.org/10.1002/cpt.2096
https://doi.org/10.1056/NEJMoa1914510
https://doi.org/10.1056/NEJMoa1914510
https://doi.org/10.1016/S0140-6736(23)00725-0
https://doi.org/10.1016/S0140-6736(23)00725-0
https://doi.org/10.1056/NEJMoa2115022
https://doi.org/10.1056/NEJMoa2115022
https://doi.org/10.1038/s41591-024-03021-7

M. Bonotto et al.

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

breast cancer. N Engl J Med 2022 Jul 7;387(1):9-20. https://doi.org/10.1056/
NEJMo0a2203690. Epub 2022 Jun 5. PMID: 35665782; PMCID: PMC10561652.
Harbeck N, Modi S, Jacot W, et al. Trastuzumab deruxtecan vs treatment of
physician’s choice in patients with HER2-low unresectable and/or metastatic
breast cancer: subgroup analyses from DESTINY-Breast04. Presented at 2022 San
Antonio Breast Cancer Symposium December 6-10, 2022. San Antonio, TX.
Buono G, Deleuze A, Klocker EV, et al. Real-world safety and efficacy of TDXd in
HER2-positive advanced breast cancer eldery patients — the TREX-Old
retrospective registry. In: Presented at: European society of medical breast cancer
annual meeting 2023; May 11-13, 2023. p. 237. Poster.

Bardia A, Hurvitz SA, Tolaney SM, Loirat D, Punie K, Oliveira M, Brufsky A,
Sardesai SD, Kalinsky K, Zelnak AB, Weaver R, Traina T, Dalenc F, Aftimos P,
Lynce F, Diab S, Cortés J, O’Shaughnessy J, Diéras V, Ferrario C, Schmid P,
Carey LA, Gianni L, Piccart MJ, Loibl S, Goldenberg DM, Hong Q, Olivo MS,

Itri LM, Rugo HS. ASCENT Clinical Trial Investigators. Sacituzumab Govitecan in
Metastatic Triple-Negative Breast Cancer. N Engl J Med 2021 Apr 22;384(16):
1529-41. https://doi.org/10.1056/NEJMo0a2028485. PMID: 33882206.

Rugo HS, Bardia A, Marmé F, Cortés J, Schmid P, Loirat D, Trédan O, Ciruelos E,
Dalenc F, Gémez Pardo P, Jhaveri KL, Delaney R, Valdez T, Wang H, Motwani M,
Yoon OK, Verret W, Tolaney SM. Overall survival with sacituzumab govitecan in
hormone receptor-positive and human epidermal growth factor receptor 2-nega-
tive metastatic breast cancer (TROPiCS-02): a randomised, open-label, multicentre,
phase 3 trial. Lancet (London, England) 2023;402:1423-33. https://doi.org/
10.1016/50140-6736(23)01245-X. 10411.

Spring LM, Nakajima E, Hutchinson J, Viscosi E, Blouin G, Weekes C, Rugo H,
Moy B, Bardia A. Sacituzumab govitecan for metastatic triple-negative breast
cancer: clinical overview and management of potential toxicities. Oncologist 2021;
26(10):827-34. https://doi.org/10.1002/0nco.13878.

Hurvitz SA, Bardia A, Punie K, Kalinsky K, Carey LA, Rugo HS, Diéras V, Phan S,
Delaney R, Zhu Y, Tolaney SM. Subgroup analyses from the phase 3 ASCENT study
of sacituzumab govitecan in metastatic triple-negative breast cancer. NPJ breast
cancer 2024;10(1):33. https://doi.org/10.1038/541523-024-00635-5.

Bardia A, Schmid P, Tolaney S, Marmé F, Cortes J, Valdez T, Wang H, Verret W,
Rugo H. Abstract PO5-21-09: clinical outcomes by age subgroups in the phase 3
TROPICS-02 study of sacituzumab govitecan vs treatment of physician’s choice in
HR+/HER2- metastatic breast cancer. Cancer Res 2024;84:PO5-21. https://doi.
org/10.1158/1538-7445.SABCS23-PO5-21-09.

Rugo HS, Tolaney SM, Loirat D, Punie K, Bardia A, Hurvitz SA, O’Shaughnessy J,
Cortés J, Diéras V, Carey LA, Gianni L, Piccart MJ, Loibl S, Goldenberg DM,
Hong Q, Olivo M, Itri LM, Kalinsky K. Safety analyses from the phase 3 ASCENT
trial of sacituzumab govitecan in metastatic triple-negative breast cancer. NPJ
breast cancer 2022;8(1):98. https://doi.org/10.1038/s41523-022-00467-1.
Bardia A, Krop IE, Kogawa T, Juric D, Tolcher AW, Hamilton EP, Mukohara T,
Lisberg A, Shimizu T, Spira Al, Tsurutani J, Damodaran S, Papadopoulos KP,
Greenberg J, Kobayashi F, Zebger-Gong H, Wong R, Kawasaki Y, Nakamura T,
Meric-Bernstam F. Datopotamab deruxtecan in advanced or metastatic HR+/
HER2- and triple-negative breast cancer: results from the phase I TROPION-

12

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

The Breast 80 (2025) 104428

PanTumor01 study. J Clin Oncol : official journal of the American Society of
Clinical Oncology 2024;42(19):2281-94. https://doi.org/10.1200/JC0.23.01909.
Bardia A, Juric D, Shimizu T, Tolcher A, Karim R, Spira A, Mukohara T, Lisberg AE,
Kogawa T, Krop I, Papadopoulos KP, Hamilton E, Damodaran S, Greenberg J,

Gu W, Kobayashi F, Guevara F, Jikoh T, Kawasaki Y, Meric-Bernstam F. LBA4
Datopotamab deruxtecan (Dato-DXd), a TROP2-directed antibody-drug conjugate
(ADQ), for triple-negative breast cancer (TNBC): preliminary results from an
ongoing phase I trial. Ann Oncol 2021;32:S60. https://doi.org/10.1016/j.
annonc.2021.03.213.

ShiF, Liu Y, Zhou X, Shen P, Xue R, Zhang M. Disitamab vedotin: a novel antibody-
drug conjugates for cancer therapy. Drug Deliv 2022;29(1):1335-44. https://doi.
0rg/10.1080/10717544.2022.2069883.

Li C, Sun L, Liu Z, Sun H, Wang X, Yu Q, Yu Z. Efficacy and safety of disitamab
vedotin after trastuzumab for HER2 positive breast cancer: a real-world data of
retrospective study. Am J Cancer Res 2024;14(2):869-79. https://doi.org/
10.62347/EMIK7909.

Hu X, Wang L, Zhang J, Zhang Q, Ouyang Q, Wang X, Li W, Xie W, Tong Z, Xu F,
Liu W, Wang S, Sun T. Ace-Breast-02: a pivotal phase II/III trial of ARX788, a novel
anti-HER2 antibody-drug conjugate (ADC), versus lapatinib plus capecitabine for
her2+ advanced breast cancer (ABC). J Clin Oncol 2024;42(16_suppl):1020.
https://doi.org/10.1200/jco.2024.42.16_suppl.1020.

Pistilli B, Ibrahimi N, Lacroix-Triki M, D’Hondt V, Vicier C, Frenel J, Dalenc F,
Bachelot T, Benderra M, Loirat D, Ducoulombier A, Mayeur D, Nachabeh GB,
Serhal KN, Corcos, Sellami D, Michiels S, André F, Mosele MF, Montagnac G. 1890
- a phase 2 Study of Patritumab Deruxtecan (HER3-DXd), in patients (pts) with
advanced breast cancer (ABC), with biomarker analysis to characterize response to
therapy (ICARUS-BREASTO01). Ann Oncol 2023;8(1suppl 4):101223. https://doi.
org/10.1016/esmoop/esmoop101223.

Krop IE, Masuda N, Mukohara T, Takahashi S, Nakayama T, Inoue K, Iwata H,
Yamamoto Y, Alvarez RH, Toyama T, Takahashi M, Osaki A, Saji S, Sagara Y,
O’Shaughnessy J, Ohwada S, Koyama K, Inoue T, Li L, Patel P, Yonemori K.
Patritumab deruxtecan (HER3-DXd), a human epidermal growth factor receptor 3-
directed antibody-drug conjugate, in patients with previously treated human
epidermal growth factor receptor 3-expressing metastatic breast cancer: a
multicenter, phase I/1I trial. J Clin Oncol: official journal of the American Society
of Clinical Oncology 2023;41(36):5550-60. https://doi.org/10.1200/
JCO0.23.00882.

Rizzo A, Cusmai A, Acquafredda S, Rinaldi L, Palmiotti G. Ladiratuzumab vedotin
for metastatic triple negative cancer: preliminary results, key challenges, and
clinical potential. Expet Opin Invest Drugs 2022;31(6):495-8. https://doi.org/
10.1080/13543784.2022.2042252.

Mark C, Lee JS, Cui X, Yuan Y. Antibody-drug conjugates in breast cancer: current
status and future directions. Int J Mol Sci 2023;24(18):13726. 10.3390/.

Liao MZ, Lu D, Kagedal M, Miles D, Samineni D, Liu SN, Li C. Model-informed
therapeutic dose optimization strategies for antibody—drug conjugates in oncology:
what can we learn from US food and drug administration-approved antibody—drug
conjugates? Clin Pharmacol Ther 2021;110:1216-30.


https://doi.org/10.1056/NEJMoa2203690
https://doi.org/10.1056/NEJMoa2203690
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref38
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref38
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref38
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref38
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref39
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref39
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref39
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref39
https://doi.org/10.1056/NEJMoa2028485
https://doi.org/10.1016/S0140-6736(23)01245-X
https://doi.org/10.1016/S0140-6736(23)01245-X
https://doi.org/10.1002/onco.13878
https://doi.org/10.1038/s41523-024-00635-5
https://doi.org/10.1158/1538-7445.SABCS23-PO5-21-09
https://doi.org/10.1158/1538-7445.SABCS23-PO5-21-09
https://doi.org/10.1038/s41523-022-00467-1
https://doi.org/10.1200/JCO.23.01909
https://doi.org/10.1016/j.annonc.2021.03.213
https://doi.org/10.1016/j.annonc.2021.03.213
https://doi.org/10.1080/10717544.2022.2069883
https://doi.org/10.1080/10717544.2022.2069883
https://doi.org/10.62347/EMIK7909
https://doi.org/10.62347/EMIK7909
https://doi.org/10.1200/jco.2024.42.16_suppl.1020
https://doi.org/10.1016/esmoop/esmoop101223
https://doi.org/10.1016/esmoop/esmoop101223
https://doi.org/10.1200/JCO.23.00882
https://doi.org/10.1200/JCO.23.00882
https://doi.org/10.1080/13543784.2022.2042252
https://doi.org/10.1080/13543784.2022.2042252
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref54
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref54
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref55
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref55
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref55
http://refhub.elsevier.com/S0960-9776(25)00047-5/sref55

	Antibody-drug conjugates in elderly patients with breast cancer
	1 Introduction
	2 Anti-HER2 ADCs in elderly population
	2.1 Trastuzumab emtansine (T-DM1)
	2.2 Trastuzumab-deruxtecan (T-DXd)

	3 Sacituzumab govitecan and new ADCs in elderly population
	3.1 Sacituzumab govitecan (SG)
	3.2 Datopotamab deruxtecan
	3.3 Emerging ADCs

	4 Conclusions
	CRediT authorship contribution statement
	References


