
Novel Antibody-Drug-Conjugates in Routine Clinical Practice for
the Treatment of Metastatic Breast Cancer: Adherence, Efficacy
and Tolerability – Real-World Data from German Breast Centers

Neue Antikörper-Wirkstoff-Konjugate in der klinischen Praxis zur
Behandlung von metastatischem Brustkrebs: Therapieadhärenz,
Wirksamkeit und Verträglichkeit – Real-World-Daten aus deutschen
Krebszentren

Authors

Henning Schäffler1, Dorothee Jakob2, Sophia Huesmann1, Kerstin Pfister1, Kristina Veselinovic1, Fabienne Schochter1,

Elena Leinert1, Visnja Fink1, Brigitte Rack1, Alexander Englisch3, Lea-Louise Volmer3, Tobias Engler3, Marie Louise Frevert2,

Ingolf Juhasz-Böss2, Sara Brucker3, Sabine Heublein1, Wolfgang Janni1, Florin-Andrei Taran2, Andreas Hartkopf3,

Dominik Dannehl3

Affiliations
1 Department of Gynecology and Obstetrics,

University Hospital Ulm, Ulm, Germany

2 Department of Obstetrics and Gynecology,

University of Freiburg, Freiburg, Germany

3 Department of Women's Health, Tübingen University,

Tübingen, Germany

Keywords
oncology, breast cancer, systemic therapy, ADCs, sacituzumab

govitecan, trastuzumab deruxtecan, real-world evidence

Schlüsselwörter
Onkologie, Brustkrebs, systemische Therapie, ADCs,

Sacituzumab-Govitecan, Trastuzumab-Deruxtecan,

Real-World Evidence

received 11.5.2024

accepted after revision 28.7.2024

Bibliography

Geburtsh Frauenheilk 2024; 84: 855–865

DOI 10.1055/a-2375-5194

ISSN 0016-5751

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the Creative
Commons Attribution-NonDerivative-NonCommercial-License, permitting copying
and reproduction so long as the original work is given appropriate credit. Contents
may not be used for commercial purposes, or adapted, remixed, transformed or built
upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/).

Georg Thieme Verlag KG, Rüdigerstraße 14,

70469 Stuttgart, Germany

Correspondence
Dr. med. Henning Schäffler
Department of Gynecology and Obstetrics
University Hospital Ulm
Prittwitzstraße 43
89077 Ulm, Germany
henning.schaeffler@uniklinik-ulm.de

Supplementary Material is available at
https://doi.org/10.1055/a-2375-5194.

ABSTRACT

Introduction
The third-generation antibody-drug conjugates (ADC), tras-
tuzumab deruxtecan (T-DXd) and sacituzumab govitecan
(SG), recently obtained approval for metastatic breast
cancer treatment across various subtypes and therapeutic
contexts.

Materials and Methods
This retrospective, multicentric study evaluated real-world
tolerability, feasibility and efficacy in a pre-treated, real-
world cohort at three major German breast cancer centers.

Results
125 patients treated with T-DXd or SG from November
2020 to June 2023 were included (T-DXd: 77 patients;
SG: 48 patients). The median treatment duration was
6.0 months for T-DXd and 3.5 months for SG therapy, with
a median follow-up duration of 10.4 months for T-DXd
(95% CI: 8.4–11.6) and 11.8 months for SG (95% CI: 8.0–
14.4). Severe neutropenia (CTC ≥ III°) occurred in 33.3% dur-
ing SG therapy, with a numerical reduction observed follow-
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ing primary, prophylactic use of G-CSF. T-DXd-associated
pneumonitis occurred in 8 out of 77 patients (10.4%).
Median progression-free survival (mPFS) was 8.6 months
(95% CI: 5.8–12.4) with T-DXd (HER2+: 10.8; HER2-low:
4.7) and 4.9 months (95% CI: 2.8–6.3) with SG (TNBC 4.9;
HR+/HER2−: not reached). Median overall survival (OS) was
23.8 months (95% CI: 16.1–not estimable) with T-DXd
(HER2+: 27.1; HER2-low: not reached), and 12.4 months
(95% CI: 8.7–not estimable) with SG therapy (TNBC: 12.4,
HR+/HER2−: not reached). 95.7% of the protocol-specified,
therapeutic dose was administered for T-DXd and 89.6% for
SG.

Conclusion
Overall, this indicates good feasibility, tolerability, and
effectiveness of ADC therapies in the real-world setting.

ZUSAMMENFASSUNG

Einleitung
Trastuzumab-Deruxtecan (T-DXd) und Sacituzumab-Govi-
tecan (SG) sind Antikörper-Wirkstoff-Konjugate (ADCs) der
3. Generation, die vor Kurzem zur Behandlung von metasta-
tischem Brustkrebs über mehrere Subtypen hinweg und in
verschiedenen therapeutischen Zusammenhängen zugelas-
sen wurden.

Material und Methoden
Ziel dieser retrospektiven multizentrischen Studie war es,
die Real-World-Daten über die Verträglichkeit, Umsetzbar-
keit und Wirksamkeit dieser Wirkstoffe in einer vorbehan-

delten Real-World-Kohorte in 3 großen deutschen Brust-
krebszentren zu bewerten.

Ergebnisse
Eingeschlossen wurden 125 Patientinnen, die zwischen No-
vember 2020 und Juni 2023 mit T-DXd oder SG behandelt
wurden (T-DXd: 77 Patientinnen; SG: 48 Patientinnen). Die
mediane Behandlungsdauer betrug 6,0 Monate für eine
T-DXd- und 3,5 Monate für eine SG-Therapie mit einer me-
dianen Nachbeobachtungszeit von 10,4 Monaten für T-DXd
(95%-KI: 8,4–11,6) und 11,8 Monaten für SG (95%-KI: 8,0–
14,4). 33,3% der Patientinnen entwickelten eine schwere
Neutropenie (CTC ≥ III°) im Verlauf der SG-Therapie, wobei
eine numerische Reduktion nach dem primären prophylak-
tischen Einsatz von G-CSF beobachtet wurde. Bei 8 von
77 Patientinnen (10,4%) trat eine T-DXd-bedingte Pneumo-
nitis auf. Das mediane progressionsfreie Überleben (mPFÜ)
betrug 8,6 Monate (95%-KI: 5,8–12,4) mit T-DXd (HER2+:
10,8; HER2-low: 4,7) und 4,9 Monate (95%-KI: 2,8–6,3) mit
SG (TNBC 4,9; HR+/HER2−: nicht erreicht). Das mediane
Gesamtüberleben (GÜ) betrug 23,8 Monate (95%-KI: 16,1–
nicht schätzbar) mit einer T-DXd-Therapie (HER2+: 27,1;
HER2-low: nicht erreicht) und 12,4 Monate (95%-KI: 8,7–
nicht schätzbar) mit einer SG-Therapie (TNBC: 12,4, HR+/
HER2−: nicht erreicht). Verabreicht wurden 95,7% der im
Protokoll vorgegebenen therapeutischen T-DXd-Dosis bzw.
89,6% der vorgegebenen SG-Dosis.

Schlussfolgerung
Insgesamt weisen die Daten auf eine gute Umsetzbarkeit,
Wirksamkeit und Verträglichkeit von ADC-Therapien in einer
realen Umgebung hin.

Introduction

Metastatic breast cancer (mBC) remains a major challenge for
healthcare professionals and patients alike, with a significant im-
pact on quality of life and survival outcomes [1]. Despite advance-
ments in therapy and prognosis, mBC remains incurable, making
the maintenance of quality of life, alongside the extension of sur-
vival, an important therapeutic goal. Antibody-drug conjugates
(ADCs) offer effective treatment with favorable tolerability, by
combining monoclonal antibodies’ specificity with chemothera-
peutic drugs’ cytotoxic effects [2].

The third-generation ADCs, trastuzumab deruxtecan (T-DXd)
and sacituzumab govitecan (SG), have recently gained approval
for the treatment of mBC across multiple subtypes and thera-
peutic contexts, supported by robust phase III study findings
(DESTINY-Breast03 [DB03: T-DXd; HER2+ mBC], DESTINY-
Breast04 [DB04: T-DXd; HER2-low mBC], ASCENT [SG; triple-nega-
tive mBC], and TROPiCS-02 (SG; HR+/HER2− mBC]) [3, 4, 5, 6].

SG is an ADC in which SN-38, an active metabolite of irinote-
can, is conjugated through a cleavable linker to a humanized

monoclonal antibody against the trophoblast cell surface
antigen-2 (Trop-2) [7]. Upon binding to Trop-2, the ADC under-
goes internalization, leading to SN-38 release within tumor cells
and the tumor microenvironment, due to the cleavable linker [8].

In the IMMU-132 basket trial (NCT01631552), SG demon-
strated promising results in treatment of metastatic, triple-nega-
tive breast cancer (mTNBC) therapy, achieving a median progres-
sion-free survival (PFS) of 5.5 months and a median overall survival
(OS) of 13.0 months, following at least two prior chemotherapies
in the metastatic setting [9, 10]. The ASCENT trial compared SG
with treatment of physician’s choice (TPC) in mTNBC patients who
had received at least two prior systemic therapies. Significant
improvements with SG compared to TPC were shown (median
PFS: 4.8 months vs. 1.7 months; median OS: 11.8 months vs.
6.9 months) [11], leading to SG’s approval for mTNBC patients
who had undergone two or more prior systemic therapy lines,
with at least one in the metastatic setting [12, 13]. In HR+/ HER2−
mBC, promising results emerged from a phase I/II basket trial
(NCT01631552) [14], further supported by the subsequent phase
III TROPiCS-02 trial [15, 16]. TROPiCS-02 revealed a median PFS of
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5.5 months with SG, versus 4.0 months with TPC, and a median
OS of 14.4, versus 11.2 months [15, 16], resulting in SG’s approval
for HR+/HER2− mBC, following endocrine therapy and two or
more additional, systemic therapies in the advanced setting.

T-DXd is a second, third-generation ADC, comprising a human-
ized monoclonal HER2 antibody, linked via a cleavable linker to a
topoisomerase inhibitor payload [17]. In HER2+ mBC patients,
who had received a median number of six lines of treatment,
T-DXd demonstrated efficacy, with a median PFS of 19.4 months
in the DESTINY-Breast01 trial (NCT03248492) [18, 19]. In the
phase III DESTINY-Breast03 trial (NCT03529110), second-line
T-DXd therapy showed superior PFS and OS, compared to T-DM1
in patients with HER2+ mBC who had progressed after first-line
therapy (PFS: 28.8 months vs. 6.8 months) [3, 20]. Results from in
vitro studies demonstrated that T-DXd exhibits activity even in
cells with low HER2 expression [21]. The DESTINY-Breast04 trial
demonstrated significantly prolonged PFS and OS, compared to
physician’s choice chemotherapy (10.1 vs. 5.4 months and
23.4 vs. 16.8 months) in patients with HER2-low mBC who had re-
ceived one prior line of chemotherapy. The DESTINY-Breast05 trial
(NCT04622319) is currently comparing post-neoadjuvant treat-
ment with T-DXd versus T-DM1 in patients with high-risk HER2-
positive eBC.

While clinical trials are pivotal for establishing efficacy, real-
world evidence enables the evaluation of treatment performance
in real-life scenarios, assisting clinicians in making well-informed
decisions, customized to the patient’s individual needs. As recent
and upcoming clinical trial results suggest widespread use of
ADCs, this study aims to evaluate the efficacy, tolerability, and
feasibility of ADC therapy in a real-world setting.

Methods

This retrospective analysis includes all patients who were treated
with either T-DXd or SG or both outside of clinical trials at the De-
partment of Gynecology and Obstetrics, Ulm University Hospital,
Germany, at the Department of Women’s Health at Tuebingen
University Hospital, Germany and at the Department of Gynecol-
ogy and Obstetrics, Freiburg University, Germany between January
01, 2018 and June 30, 2023. The data cut-off date of August 31,
2023 was used for data analysis. The study was conducted in com-
pliance with the guidelines of the Declaration of Helsinki and
approved by the Ethics Committee of Tuebingen University (380/
2020BO), Freiburg University (23–1506-S1-AV) and Ulm University
(158/23). SG was administered at a dose of 10mg/kg of body
weight on days one and eight within a 21-day cycle, continuing
until disease progression or the onset of intolerable toxicities, in
accordance with clinical standards. T-DXd was administered at a
dose of 5.4mg/kg of body weight on the first day of a 21-day cycle
until disease progression or the onset of intolerable toxicities, in
line with clinical standards. Dose reductions were carried out in
accordance with prescribing information. In 9 out of 48 patients
(18.8%) treated with SG, therapy was initiated at a reduced dos-
age of 7.5mg/kg of body weight. In 12 out of 78 patients (15.4%)
treated with T-DXd, therapy was initiated at a reduced dosage of
either 4.4mg/kg (7 patients) or 3.2mg/kg (5 patients). Reasons
for initiating therapy at a reduced dose included general condition,

multiple prior therapies, comorbidities, or laboratory abnormal-
ities. Details regarding the treatment regimen and concomitant
medication can be found in the appendix (Suppl. Tables S4 and
S5). Treatment emergent adverse events (TEAEs) were assessed
using the Common Terminology Criteria for Adverse Events
(CTCAE V5.0), with this analysis focusing solely on hematotoxicity
and interstitial lung disease (ILD). Additional side effects were
excluded from this analysis, as only hematotoxicity and ILD were
systematically documented across all three centers. In the context
of discontinuation and dose reductions due to TEAEs, all adverse
events were considered, as they were consistently documented in
these cases.

In accordance with local, clinical practice, chemotherapy effi-
cacy was assessed by full-body CT scan every 8–12 weeks. All pa-
tients with known brain metastases underwent baseline magnetic
resonance imaging (MRI) of the brain, and follow-up MRIs were
conducted at least every three months, according to local stan-
dards, as described previously [22]. Hormone receptor (HR) and
HER2 receptor expression were assessed by board-certified pathol-
ogists, according to local standards, as previously described [23,
24, 25], on the most recent available biopsy prior to the indication
for ADC therapy. If no biopsy of the metastasis was available, the
indication for therapy and subtype classification were based on
the most recent available biopsy, in accordance with clinical rou-
tine. Real-world, progression-free survival (rwPFS) was defined as
the duration from treatment initiation to disease progression or
death, whichever occurred first. Patients lost to follow-up were
censored at their last-recorded contact date. Real-world, overall
survival (rwOS) was defined as the duration from the start of
T-DXd or SG treatment to death. Patients without an OS event
were censored at the last-known time they were alive. The
Kaplan–Meier method was used to estimate the distribution of
rwPFS and rwOS. Median follow-up was calculated using the
reverse Kaplan–Meier method [26]. Data processing, statistical
analysis and visualization were conducted, as described previously
[23, 24].

Results

Sacituzumab govitecan
Forty-eight patients with mBC who were treated with SG were
included in the study, with 43 having TNBC and 5 having HR+/
HER2− subtype (▶ Table 1). The median age at the initiation of SG
therapy was 55.5 years (range: 27–82 years). The median therapy
duration was 3.5 months (range: 0.5–15.3 months), varying be-
tween TNBC (3.7 months; range: 0.5–15.3 months) and HR+/
HER2− (2.6 months; range: 0.5–7.4 months). Before SG therapy,
patients had undergone a mean of 3.7 (standard deviation (SD)
± 2.3 therapies) systemic therapies in the metastatic setting, dif-
fering between TNBC (3.3 therapies; SD ± 1.8 therapies) and
HR+/HER2− (7.4 therapies; SD ± 2.7 therapies) subgroups. Further
patients’ characteristics are reported in ▶ Table 1.

Having a median follow-up of 12.5 months (95% CI: 8.9–15.2)
in the TNBC subgroup, the overall median rwPFS was 4.9 months
(95% CI: 2.8–6.3; ▶ Fig. 1). The median OS in the TNBC real-world
population was 12.4 months (95% CI, 6.7–NE; ▶ Fig. 1). For the
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▶ Fig. 1 Real-world progression free survival and real-world overall survival with sacituzumab govitecan: The study cohort consisted of a total of
48 patients, comprising 43 patients with TNBC and 5 patients with HR+/HER2− mBC. Panel a illustrates the rwPFS of all patients treated with saci-
tuzumab govitecan. Panel b illustrates the rwPFS for patients diagnosed with triple-negative mBC and HR+/HER2− mBC treated with sacituzumab
govitecan separately. Panel c illustrates the rwOS of all patients treated with sacituzumab govitecan. Panel d illustrates the rwOS of patients diag-
nosed with triple-negative mBC and HR+/HER2− mBC treated with sacituzumab govitecan separately.
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HR+/HER2− subgroup, rwPFS and rwOS were not reached after a
mean follow-up of 7.2 months (95% CI: 2.6–8.0).

As of the data cut-off, SG was still being administered to 11 out
of 48 patients (23%; Suppl. Table S1). Of the 48 patients, 37 dis-
continued treatment (77.1%): 26 due to progression (54.2%), two
due to adverse events (4.2%), three due to patient preference
(6.3%) and four due to death (8.3%). Overall, 20 out of 48 patients
treated with SG had died by the data cut-off date (41.7%; Suppl.
Table S1).

Patients received an average of 78.8% of the intended full dose
according to the protocol throughout their therapy duration,
which increased to 89.6% when accounting for dose reductions
implemented during treatment. In 15 out of 48 patients (31.3%),
at least one dose reduction was carried out. In 9 out of 48 patients
(18.8%), therapy was initiated at a reduced dosage, due to general
condition, multiple, prior therapies, comorbidities or laboratory
abnormalities. Neutropenia (11/15) was the primary reason for a
dose reduction. Two patients (4.2%) discontinued SG therapy due
to TEAEs, both of which were prolonged, severe neutropenia.
Three patients discontinued SG therapy at their own, unspecified
request. TEAEs are reported in ▶ Table 2. Severe neutropenia
(grade 3 or higher) was the predominant side effect, occurring in
33.3% of patients. The use of primary prophylactic granulocyte

colony stimulating factor (G-CSF) was associated with a lower inci-
dence of severe neutropenia (24.1% vs. 47.4%; non-significant:
p = 0.09).

Trastuzumab deruxtecan
A total of 77 patients diagnosed with mBC were treated with
T-DXd, with 41 classified as HER2+ and 36 as HER2-low (▶ Table 3).
The median age at therapy initiation was 60.0 years (range: 36–
83 years). The median duration of T-DXd therapy was 6.0 months
(range: 0.7–22.1 months), with a longer duration observed in the
HER2+ subgroup (8.3 months; (range: 0.7–22.1 months), com-
pared to the HER2-low subgroup (4.8 months; range: 0.7–
14.7 months). Prior to receiving T-DXd, patients had undergone a
mean of 4.2 (SD ± 2.5 therapies) systemic therapies in the meta-
static setting (HER2+: 3.7 therapies; SD ± 2.6 therapies; HER2-low:
4.7 therapies; SD ± 2.2 therapies).

At a median follow-up of 14.0 months (95% CI: 8.7–
20.1 months), the HER2+ subgroup showed a median rwPFS of
10.8 months (95% CI: 7.7–15.8 months; ▶ Fig. 2) and a median
rwOS of 27.1 months (95% CI: 16.1–NE months; ▶ Fig. 2). In the
HER-low subgroup, at a median follow-up of 7.6 months (95% CI:
6.4–11.2 months), the median rwPFS was 4.7 months (95% CI:
3.1–10.8 months; ▶ Fig. 2), while the median rwOS was not
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▶Table 1 Characteristics of patients treated with sacituzumab govitecan.

SG total TNBC HR+/HER2−

n (%) 48 (100) 43 (89.6) 5 (10.4)

Median age in years (range) 55.5 (27–82) 55.0 (27–82) 56.0 (55–60)

Histology

▪ NST (%) 45 (93.8) 41 (95.3) 4 (80)

▪ ILC (%) 2 (4.2) 1 (2.3) 1 (20)

▪ other (%) 1 (2.1) 1 (2.3) 0 (0.0)

De novo metastatic disease (%) 11 (22.9) 11 (25.6) 0 (0.0)

Mean metastatic sites ± SD 2.4 ± 1.2 2.4 ± 1.2 2.2 ± 1.1

BRA mets – no. of patients (%) 12 (25.0) 12 (27.9) 0 (0.0)

Mean therapy line ± SD 4.9 ± 2.4 4.4 ± 2.0 8.8 ± 2.2

Mean therapy line M1 ± SD 3.7 ± 2.3 3.3 ± 1.8 7.4 ± 2.7

▪ > 3 rd therapy line – no. of patients (%) 19 (39.6) 14 (32.6) 5 (100)

Median therapy duration in months (range) 3.5 (0.5–15.3) 3.4 (0.5–15.3) 2.6 (0.5–7.4)

Mean Dose density (% full dose) ± SD 78.8 ± 18.6 77.9 ± 18.8 86.8 ± 16.1

Mean Dose density (% adj. for DR) ± SD 89.6 ± 13.0 89.7 ± 13.2 88.9 ± 11.9

Median follow-up in months (95% CI) 11.8 (8.0–14.5) 12.5 (8.9–15.2) 7.2 (2.6–8.0)

Median rwPFS in months (95% CI) 4.9 (2.8–6.3) 4.9 (2.8–6.3) NR (NE)

Median rwOS in months (95% CI) 12.4 (8.7–NE) 12.4 (6.7–NE) NR (3.2–NE)

adj. = adjusted; BRA mets = brain metastases; DR = dose reduction; ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; ILC = invasive
lobular carcinoma; n/a = not available; NE = not estimable; NR = not reached; NST = non-special type; PR = progesterone receptor; SD = standard deviation;
TNBC = triple-negative breast cancer. Mean therapy line: Includes all therapy lines from the neo(adjuvant) and metastatic settings. Mean therapy line M1:
Only counts therapy lines administered in the metastatic setting.
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▶ Fig. 2 Real-world progression free survival with trastuzumab deruxtecan: The study cohort consisted of a total of 77 patients, comprising
41 patients with HER2+ mBC and 36 patients with HER2-low mBC. Panel a illustrates the rwPFS of all patients treated with T-DXd. Panel b illustrates
the rwPFS for patients diagnosed with HER2+ and HER2-low mBC treated with T-DXd separately. Panel c illustrates the rwOS of all patients treated
with T-DXd. Panel d illustrates the rwOS for patients diagnosed with HER2+ and HER2-low mBC treated with T-DXd separately.
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reached (▶ Fig. 2). As of the data cut-off, T-DXd was still being
administered to 32 out of 77 patients (42%; Suppl. Table S2). Of
the 77 patients, 45 discontinued treatment (58.4%): 30 due to
progression (39.0%), 10 due to adverse events (13.0%), two due
to patient’s request (2.6%), two due to death (2.6%) and one due
to unknown reason (1.3%). Overall, 22 out of 77 patients treated
with T-DXd had died by the data cut-off date (28.6%; Suppl. Table
S2).

Patients received an average of 87.6% of the intended full dose
according to the protocol throughout their therapy duration,
which increased to 95.7% when accounting for dose reductions
implemented during treatment. In 12 out of 77 (15.6%) patients
(HER2+: 7; HER2-low: 5), therapy was initiated at a reduced dos-
age due to general condition, multiple prior therapies, comorbid-
ities, or laboratory abnormalities. In 13 out of 77 patients (16.9%),
at least one dose reduction was carried out during the course of
therapy. ▶ Table 4 displays the recorded TEAEs of T-DXd. Therapy-
associated interstitial lung disease (ILD) occurred in eight patients
(10.4%), and, among them, 2 (2.6%) experienced ILD at grade 3.
There were no cases of ILD higher than Grade 3. The median time
to onset of ILD was 5.0 months (7 days – 15.7 months). TEAEs led
to the discontinuation of treatment in 10 patients (13.0%). The
most common reason for treatment discontinuation was the oc-
currence of ILD (7/10), followed by fatigue (3/10). Two patients
discontinued T-DXd therapy at their own, unspecified request.

Discussion

This retrospective study aims to evaluate the feasibility, tolerability
and efficacy of third-generation ADCs SG and T-DXd in real-world
settings. Our cohort includes pre-treated patients, many of whom
do not meet phase III trial criteria, offering valuable insights into
clinical practice. When assessing therapy feasibility and com-
pliance, we opted for an indirect yet informative approach by
comparing the actual administered dose over the entire therapy
duration to the theoretical dose specified by the protocol. Taking
account of the dose reductions that occurred, 89.6% of the pre-
scribed SG dose, and 95.7% of the prescribed T-DXd dose were
administered, indicating that third generation ADCs could be ad-
ministered without significant interruptions.

Regarding efficacy, this study robustly confirms the positive
outcomes observed in clinical trials and existing monocentric real-
world evidence (RWE) for SG treatment in mTNBC [6, 11, 27].
However, some notable differences should be highlighted. In the
ASCENT study, 12% of patients had brain metastases, compared to
23% in a real-world analysis, presented by Reinisch et al. and 25%
in our cohort [6, 27]. We recently reported on the effectiveness of
SG and T-DXd in patients with both stable and active brain metas-
tasis within this cohort [22]. Regarding prior therapy, there are dif-
ferences between the three studies in the median line of treat-
ment in the metastatic setting of three in our cohort, compared
to two in the existing RWE by Reinisch et al. and three in the
ASCENT trial [6, 27]. A subgroup analysis of the ASCENT trial,
which included only second-line patients, demonstrated a median
PFS of 5.7 months and a median OS of 10.9 months [28]. Our
analysis demonstrated that the positive effect on rwPFS remains
stable even when given in later therapy lines. (Suppl. Fig. S1). In
summary, this real-world analysis confirms the consistent efficacy
of SG therapy for mTNBC.

For T-DXd therapy, we observed lower efficacy as compared to
clinical trial data and previous real-world evidence [5, 18, 20, 29],
especially in the HER2-positive cohort, which might be attributed
to several factors. Firstly, the outcome data for T-DXd therapy in
our analysis are not yet mature, with a significant proportion of
patients still receiving T-DXd therapy (42%) at data cut-off (Suppl.
Table S2). Secondly, the patients in our real-world cohort were
older and therefore presumably had more comorbidities, which is
also reflected in the relevant proportion of patients for whom
treatment was started with a reduced dose. Thirdly, as compared
to the Destiny-Breast trials, a substantially higher proportion had
brain metastases including patients with active brain metastases
who would not have been eligible for participation in those trials,
with 26.8% in the HER2-positive subgroup and 13.9% in the HER2-
low subgroup as compared to 16% and 5.4% respectively [5, 20].
Given the lack of routine screening for brain metastases in real-
world settings, the true prevalence in this cohort might even be
underestimated [30]. Finally, patients in our current analysis had
more prior treatments, with 65.9% of HER2+ and 88.9% of HER2-
low mBC patients having received ≥ 3 previous therapy lines for
metastatic disease, compared to 27.9% and 62,7% in DB04 and
DB03 respectively [5, 20], with potential impact on the outcome
(Suppl. Fig. S2). It should also be noted that nearly one-sixth of pa-
tients started T-DXd therapy at a lower dose. Not only would these
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▶Table 2 Adverse events in SG therapy: hematotoxicity and inter-
stitial lung disease (ILD) were retrospectively assessed as adverse
events. Grading was performed according to the Common Termi-
nology Criteria for Adverse Events. G-CSF denotes granulocyte
colony-stimulating factor.

Adverse event n %

Neutropenia all grades (%) 27 56.3

▪ ≥ 3° 16 33.3

▪ ≥ 3° + prim. G-CSF 7/22 24.1

▪ ≥ 3° – prim. G-CSF 9/19 47.4

Anemia all grades (%) 19 39.6

▪ ≥ 3°  3  6.3

Thrombocytopenia all grades  6 12.5

▪ ≥ 3°  0  0.0

ILD all grades  2  4.2

▪ ≥ 3°  0  0.0

Dose reduction* 15 31.3

Discontinuation of therapy×  5 10.4

*: Dose reductions due to treatment-associated adverse events of all
types. ×: Therapy discontinuation due to treatment-associated adverse
events of all types or at the patient’s request.



patients have been excluded from the corresponding clinical trials
but it also reflects the clinical reality where T-DXd is frequently
given as a final therapy option later in the disease progression. Ad-
ditionally, differences were observed with regard to the proportion
of HR+ patients (Suppl. Table S3). However, consistent with pre-
vious literature, no difference regarding efficacy was observed,
based on HR-status (Suppl. Fig. S3) [4, 5]. With respect to HER2-
low mBC, this analysis represents the first set of available RWE to
our knowledge. For HER2+ mBC, the Italian DE-REAL study showed
a longer rwPFS of 16 months (95% CI: 13–19) but shorter rwOS of
20 months
(95% CI: 19–31) than our RWE [29]. Comparable to our analysis,
patients had a median age of 66 years, with 25% having brain
metastases and 25% being HR-negative [29].

Neutropenia was the most frequent adverse event observed
with SG therapy, with ≥ Grade 3 neutropenia occurring in 33.3%
of patients. This is in line with existing RWE by Reinisch et al., with
27.9% experiencing ≥ Grade 3 neutropenia [27] but less frequent
than in clinical trials (IMMU-132: 42.4%, ASCENT: 51.2%) [10, 11].
Possible contributing factors might include under-reporting in
retrospective RWE and greater use of G-CSF. Although not statisti-
cally significant, our analysis observed a numerically reduced rate
of higher-grade neutropenia with primary prophylactic G-CSF use.
The ongoing phase II PRIMED trial (NCT05520723) is examining
the impact of G-CSF and other co-medications on SG therapy’s
safety profile.

T-DXd therapy exhibited hematotoxicity similar to that ob-
served in clinical trials [5, 20]. The rate of therapy-associated ILD
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▶Table 3 Characteristics of patients treated with T-DXd.

T-DXd total HER2+ HER2-low

n (%) 77 (100) 41 (53.2) 36 (46.8)

Median Age (range) 60.0 (36–83) 58.0 (36–83) 61.0 (36–79)

Histology

▪ NST (%) 63 (81.8) 33 (80.5) 30 (83.3)

▪ ILC (%) 8 (10.4) 4 (9.8) 4 (11.1)

▪ other (%) 4 (5.2) 2 (4.9) 2 (5.6)

▪ n/a (%) 2 (2.6) 1 (2.4) 1 (2.7)

Hormone receptor status (HR)

▪ HR+ (%) 44 (57.1) 18 (43.9) 26 (72.2)

▪ HR− (%) 33 (42.9) 23 (56.1) 10 (27.8)

▪ HR unknown (%) 1 (0.01) 1 (0.02) 0 (0.0)

De novo metastatic disease (%) 26 (33.8) 16 (39.0) 10 (27.8)

Mean metastatic sites ± SD 2.5 ± 1.2 2.5 ± 1.2 2.5 ± 1.2

BRA mets – no. of patients (%) 16 (20.8) 11 (26.8) 5 (13.9)

Mean therapy line ± SD 5.3 ± 2.6 4.8 ± 2.7 5.9 ± 2.5

Median therapy line (range) 4.0 (2–14) 4.0 (2–12) 4.0 (3–14)

Mean therapy line M1 ± SD 4.2 ± 2.5 3.7 ± 2.6 4.7 ± 2.2

Median therapy line M1 (range) 3 (1–12) 3 (1–12) 3 (2–10)

▪ 3 rd therapy line M1 – no. of patients (%) 59 (76.6) 2 (65.9) 32 (88.9)

▪ > 3 rd therapy line M1 – no. of patients (%) 37 (48.1) 14 (34.1) 22 (61.1)

▪ Median therapy duration in months (range) 6.0 (0.7–22.1) 8.3 (0.7–22.1) 4.8 (0.7–14.7)

Mean dose density (% full dose) ± SD 87.6 ± 15.2 86.9 ± 16.2 92.4 ± 12.4

Mean dose density (% adj. for DR) ± SD 95.7 ± 7.7 94.0 ± 9.3 98.4 ± 5.0

Median follow-up in months (95% CI) 10.4 (8.4–11.6) 14.0 (8.7–20.1) 7.6 (6.4–11.2)

Median rwPFS in months (95% CI) 8.6 (5.8–12.4) 10.8 (7.7–15.8) 4.7 (3.1–10.8)

Median rwOS in months (95% CI) 23.8 (16.1–NE) 27.1 (16.1–NE) NR (7.8–NE)

adj. = adjusted; BRA mets = brain metastases; DR = dose reduction; ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; ILC = invasive
lobular carcinoma; n/a = not available; NE = not estimable; NR = not reached; NST = non-special type; PR = progesterone receptor; SD = standard deviation;
TNBC = triple-negative breast cancer. Mean therapy line: Includes all therapy lines from the neo(adjuvant) and metastatic settings. Mean therapy line M1:
Only counts therapy lines administered in the metastatic setting.
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was also in line with data from clinical trial data and existing
RWE [3, 5, 29, 31]. Unlike trials, no cases of ILD > grade 3 or ILD-
associated deaths were observed in our real-world cohort, likely
due to improved clinical standards in managing this side effect
[32].

The limitations of our analysis include a small sample size, a
heterogeneous patient population and a relatively short follow-up.
Due to the retrospective character of our analysis, assessments of
PFS, OS and adverse event monitoring in this study lacked stan-
dardization and relied on routine, clinical evaluation. Reporting of
additional side effects, apart from hematotoxicity and ILD, which
were systematically documented in all three centers, was deliber-
ately omitted for this reason. Nonetheless, the multicenter design
of this study is a strength of this retrospective, real-world analysis,
given the limited data available on the efficacy of ADCs in real-
world settings.

Conclusion

Our study presents, multicentric, real-world efficacy data for SG
therapy in mTNBC, which closely aligns with the safety profile and
efficacy outcomes observed in previous clinical trials. In line with
existing, monocentric, RWE, therapy with SG is feasible, effective
and does not raise new safety concerns in the clinical setting.
Since neutropenia is the most common severe AE with SG therapy,
risk-reducing primary prophylactic use of GCSF is recommended,
based on our data and clinical experience. T-DXd therapy demon-
strated efficacy in both HER2+ and HER2-low subgroups, albeit
slightly lower than in clinical trials. However, longer follow-up is
needed for definitive conclusions in real-world settings.
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▶Table 4 Adverse events in T-DXd therapy: Hematotoxicity and
interstitial lung disease (ILD) were retrospectively assessed as
adverse events. Grading was performed according to the Common
Terminology Criteria for Adverse Events. G-CSF denotes Granulocyte
colony-stimulating factor.

Adverse event n %

Neutropenia all grades 34 44.2

▪ ≥ 3°  6  7.8

Anemia all grades 19 24.7

▪ ≥ 3°  3  3.9

Thrombocytopenia all grades  9 11.7

▪ ≥ 3°  2  2.6

ILD all grades  8 10.4

▪ = 3°  2  2.6

Dose reduction* 13 16.9

Discontinuation of therapy× 12 15.6

*: Dose reductions due to treatment-associated adverse events of all
types. ×: Therapy discontinuation due to treatment-associated adverse
events of all types or at the patient’s request.
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