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Summary Approximately 15% of newly diagnosed
breast cancer patients have neither hormone re-
ceptors expression nor HER2 overexpression and/or
HER2/neu gene amplification. This subtype of breast
cancer is known as Triple Negative Breast Cancer
(TNBC), and carries a significantly elevated risk of
local and distant recurrence. In comparison with
other breast cancer subtypes, there is a higher rate of
visceral and brain metastases. The majority of metas-
tases of TNBC are diagnosed within three years after
initial breast cancer diagnosis. While there have been
major advances in hormone-receptor- positive and in
human epidermal growth factor receptor 2 (HER2)-
positive disease over the past two decades, only lim-
ited improvements in outcomes for patients with
triple negative breast cancer (TNBC) have been ob-
served. A group of Austrian breast cancer specialists
therefore convened an expert meeting to establish a
comprehensive clinical risk-benefit profile of available
mTNBC therapies and discuss the role sacituzumab
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Introduction

Breast cancer is the most common malignant disease
in women worldwide and ranks as the second most
common cause of death [1–4].

In Austria, approximately 5500 patients are newly
diagnosed with breast cancer each year, which cor-
responds to an incidence of 117 cases per 100,000
women. In 2019, the breast cancer prevalence among
women living in Austria was reported as 82,522 [5].

While early breast cancer is a curable disease and
long-term survival rates have risen to over 90%, with
variation in outcomes depending on subtypes and
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Fig. 1 Non-parametric
Kaplan-Meier estimates
of progression-free sur-
vival and number of pa-
tients at risk stratified by
metastatic breast cancer
subtype. HR hormone re-
ceptor, HER2 human epi-
dermal growth factor recep-
tor 2, MBC metastasized
breast cancer. (Courtesy
of Lindman et al., Cancer
Research. 2019;79(4 Sup-
plement) [16])

Fig. 2 Non-parametric
Kaplan-Meier estimates of
overall survival and number
of patients at risk stratified
by metastatic breast can-
cer subtype. HR hormone
receptor, HER2 human epi-
dermal growth factor recep-
tor 2, MBC metastasized
breast cancer. (Courtesy
of Henrik Lindman 2018.
Original poster: Lindman H,
Szilcz M, Freilich J et al.
Abstract P1-16-10: Treat-
ment patterns and out-
comes of different subtypes
of metastatic breast can-
cer patients in a Swedish
real world setting with a fo-
cus on HER2-/HR+ sub-
type. Cancer Research.
2019;79(4 Supplement)
[16])

disease stage [6], advanced or metastatic breast can-
cer (mBC) remains an incurable or chronic disease,
with a median overall survival (OS) of approximately
3 years and a 5-year survival rate of close to 25% [7,
8].

For both early cancer and mBC the prognosis
strongly depends on the cancer subtype. While there
have been major advances in hormone receptor-posi-

tive and in human epidermal growth factor receptor 2
(HER2)-positive disease over the past two decades,
only limited improvements in outcomes for patients
with triple-negative breast cancer (TNBC) have been
observed [9–15]. The data in Figs. 1 and 2 from the
Swedish Breast Cancer Registry show that the prog-
nosis for TNBC is significantly worse than for other
mBC entities [16].
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Aside from the well-defined and clear differences
in the biology of the disease, the main reason for the
superior outcomes in hormone receptor-positive and
HER2-positive diseases is the availability of targeted
treatment options. These advances have improved
OS, progression-free survival (PFS) and/or safety [14,
17–37] in these disease entities.

The treatment of hormone receptor-positive breast
cancer saw improvements in outcomes due tomarket-
ing authorizations for targeted treatment options in-
cluding tamoxifen in 1977 and, subsequently, for aro-
matase inhibitors (AI) and fulvestrant from the early
1990s through the 2000s [14, 17–37]. Inhibitors of cy-
clin-dependent kinases 4/6 (e.g., ribociclib, palboci-
clib and abemaciclib) combined with an AI or ful-
vestrant have consistently shown a significant ben-
efit in PFS when added to endocrine therapy in pa-
tients with ER-positive/HER2-negative advanced or
mBC. Several studies also demonstrated a benefit of
alpelisib, an oral inhibitor of phosphoinositide 3-ki-
nase alpha (PI3Ka) in terms of OS, which became an
additional therapeutic option for ER-positive/HER2-
negative PIK3 mutated advanced stage or mBC pa-
tients [14, 17–38].

HER2-positive breast cancer, once the subtype with
the poorest prognosis in terms of recurrence risk and
OS, has seen significant improvements in treatment
outcomes related to PFS and OS with the develop-
ment and market authorization of trastuzumab [39,
40]. The development of additional HER-2-targeted
agents (e.g., pertuzumab, trastuzumab-emtansin, la-
patinib, neratinib, trastuzumab deruxtecan and tu-
catinib) has further added to the armamentarium in
HER2+ mBC [41–53].

Approximately 15% [54, 55] of newly diagnosed
breast cancer patients have neither hormone re-
ceptor expression nor HER2 overexpression and/or

Fig. 3 Non-parametric
Kaplan-Meier estimates of
overall survival and num-
ber of patients at risk in
TNBC. TNBC triple nega-
tive breast cancer. (Cour-
tesy of Gabriel Rinnerthaler
2019. Adapted from poster:
Rinnerthaler G., Gampen-
rieder SP, Petzer A, et al.
Prognosis of triple neg-
ative metastatic breast
cancer (MBC): Results
from the AGMT_MBC-
Registry. In: Proceed-
ings of the 2019 San An-
tonio Breast Cancer Sym-
posium; 2019 Dec 10–14;
San Antonio, TX. Philadel-
phia (PA): AACR; Cancer
Res 2020;80(4 Suppl): Ab-
stract nr P5-06-29 [57])

HER2/neu gene amplification. This subtype of breast
cancer is known as TNBC and carries a significantly
elevated risk of local and distant recurrence [56]. In
comparison with other breast cancer subtypes, there
is a higher rate of visceral and brain metastases. While
the majority of metastases of TNBC are diagnosed
within 3 years after initial breast cancer diagnosis,
patients whose disease has not recurred during those
first 3 years, have similar survival rates compared with
ER-positive breast cancer patients [56].

Data from the Austrian mBC registry also show
a significantly worse prognosis for metastatic TNBC
patients compared to other subtypes, with a median
OS of only 15.2 months and a 5-year survival rate of
10.3% (Fig. 3; [57]).

TNBC is a heterogeneous disease that does not rep-
resent a singular pathology. Currently, germline BRCA
mutation status and programmed death-ligand 1 (PD-
L1) are the two key determinants for treatment de-
cisions and prognosis [2, 54, 55]. For the PD-L1-
positive population, immunotherapy has evolved as
an option. In dedicated studies, atezolizumab and
pembrolizumab have shown to be effective treatment
options for patients with PD-1 expression of >1%
and/or CPS score >10 [58–61]; however, the majority
of TNBC patients would not benefit from this ther-
apeutic option. Today, poly-adenosine diphosphate
ribose polymerase (PARP) inhibitors are regarded
as an established treatment option in patients with
a germline BRCA mutation [62]. Although currently
not approved, it is likely that PARP-inhibitors offer
clinically significant activity even beyond germline
BRCA mutant tumors (e.g., germline PALB-2 muta-
tion, somatic BRCA1/2 mutations [63] and/or HRD
high tumors [62]).

Sacituzumab govitecan, a novel first in class an-
tibody drug conjugate, links the topoisomerase-I in-
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hibitor SN-38, the active metabolite of irinotecan,
to an antibody directed toward the Trop-2 receptor,
which is expressed in over 60% of TNBC [64].

After several years of minimal progress in mTNBC
treatment, promising data from the phase III ASCENT
trial were presented at the annual European Society
for Medical Oncology (ESMO) meeting in 2020. Saci-
tuzumab govitecan monotherapy demonstrated a ma-
jor benefit in terms of PFS and OS over standard of
care chemotherapy in pretreated patients [65].

With the publication of unprecedented PFS and OS
data in this difficult to treat patient population and
the ensuing approval of sacituzumab govitecan, the
treatment algorithm in advanced or mTNBC must be
reconsidered and newly defined. Therefore, the au-
thors of this publication have decided to draft an ex-
pert statement and generate clinical decision-making
guidance for mTNBC treatment decisions based on
the latest scientific data.

Patients, material and methods

A group of Austrian breast cancer specialists con-
vened an expert meeting in September 2021 to es-
tablish a comprehensive clinical risk-benefit profile
of available mTNBC therapies and discuss the role
sacituzumab govitecan may play in the treatment
algorithm of the TNBC patients.

The basis for the scientific clinical review of the
therapeutic options are data from the following
sources: all studies included in the expert state-
ment, regulatory information on established and new
compounds, scientific updates from the following
symposia/congresses: San Antonio Breast Cancer
Symposium, the American Society of Clinical On-
cology Annual Meetings, the European Society for
Medical Oncology Annual Meetings; safety profiles
and efficacy data of the respective compounds, cur-
rent treatment recommendations for patients with
metastatic TNBC from various guidelines, and com-
prehensive clinical practice experiences of the respec-
tive experts, their teams and institutions.

Results

Subtypes within TNBC

Approximately 15% of all diagnosed breast cancer
cases present as TNBC, with a higher incidence among
Hispanic and African American women [66, 67].

TNBC may not be regarded as a homogenous dis-
ease subtype. In contrast, it may rather be viewed
as a pathological entity comprised of several different
subtypes, with the sole commonality of the absence
of overexpression of hormone receptors or HER2 re-
ceptors [2].

Overall, 10–20% of TNBC patients carry germline
BRCA mutations with 3–5% being somatic mutations.
BRCA1 and BRCA2 proteins are so-called anti-onco-

genes playing a pivotal role in homologous recombi-
nation of DNA damage. Mutation in the BRCA1 and 2
proteins results in a massively increased risk for de-
veloping solid malignancies, especially breast and/or
ovarian cancer [68]. In breast cancer, BRCA-mutated
tumors exhibit a higher clinical grade and stage of dis-
ease with an augmented metastatic potential [69].

While alterations in the homologous recombination
(HR) system are typical for BRCA-mutated malignan-
cies, they can also be found in non-BRCA mutant tu-
mors, referred to as BRCAness. Homologous recom-
bination deficiency (HRD) occurs in the majority of
TNBC patients and has both predictive and prognos-
tic value. Patients with tumors harboring HRD are
more likely to achieve pathologic complete response
to neoadjuvant chemotherapy compared to nonde-
ficient patients. The HRD status is associated with
a better response to neoadjuvant chemotherapy in
TNBC [70–72].

With approximately 80%, the vast majority of TNBC
patients carry a TP53mutation. While the significance
of p53 expression for clinical practice remains unclear
and requires further analysis, recent research suggests
a poorer prognosis for patients with a TP53 mutation
[73, 74].

Another TNBC subtype is characterized by the ex-
pression of the androgen receptor (AR); however, the
clinical implications of AR expression are still not fully
understood and conclusions from available data are
subject to discussion. A luminal AR subtype has been
associated with better prognosis, less chemotherapy
responsiveness and lower pathologic complete re-
sponse after neoadjuvant treatment. Antiandrogen
therapies with substances like bicalutamide, enzalu-
tamide or abiraterone may potentially offer additional
treatment options for this subpopulation but further
evaluation is required [75].

Active substances, modes of action and clinical trial
landscape

Chemotherapeutics
Due to the lack of targeted therapies, chemotherapy
remains the backbone of TNBC treatment.

Anthracycline-based or taxane-based regimens,
as single agents or in combination, are the pre-
ferred first-line chemotherapy options in eligible
patients who have not received these regimens as
(neo)adjuvant treatment. Alternatively, capecitabine,
eribulin and vinorelbine can be used as a first line
therapeutic agent.

Additional options include gemcitabine, platinum
salts, a different taxane or liposomal anthracyclines.
Toxicity profiles, previous exposure and patient pref-
erences may form the basis for clinical decision mak-
ing.

If a taxane was administered in the (neo)adjuvant
setting, it can be used again as first-line therapy if the
disease-free interval has exceeded 1 year. Likewise,
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Fig. 4 PD-L1 and T-cell mediated tumor cell killing. TCR T-
cell receptor, PD-1 programmed cell death 1, anti-PD-
L1 Ab anti-programmedcell death 1 ligand antibody,MHCma-
jor histocompatibility complex, PD-L1 programmed cell
death 1 ligand, anti-PD-1 Ab anti-programmed cell death 1
antibody. (Adapted from Fernandez-Rozadilla et al. (2021)
Tumor Profiling at the Service of Cancer Therapy. Frontiers in
Oncology [84])

anthracyclines, if the maximum cumulative dose has
not been reached and in the absence of cardiac con-
traindications, may be reused in the metastatic set-
ting. This applies particularly if the disease-free inter-
val has exceeded 1 year.

Platinum-based regimens have demonstrated com-
parable efficacy and a more favorable toxicity profile
for metastatic TNBC, compared with docetaxel, re-
gardless of BRCA status. For patients treated with an-
thracyclines in the (neo)adjuvant setting, carboplatin
can therefore be considered an important treatment
option [2, 76].

A systematic review by Dear et al. assessed the
effects of combination chemotherapy compared to
the same agents given sequentially in 2317 women
with mBC from 12 clinical trials [77]. The authors
concluded that combination chemotherapy demon-
strated a higher response rate and carried a higher
risk of febrile neutropenia. Single agent chemother-
apy had a positive effect on PFS. For OS, there were
no significant differences in observable effects be-
tween the treatment strategies. As recommended by
international guidelines, the results of this systematic
review support the use of sequential monotherapy
unless the patient’s disease progresses rapidly [2, 77,
78].

Antiangiogenic drugs like bevacizumab, a vascular
endothelial growth factor antibody, have demon-
strated effectiveness when combined with taxane, pa-

clitaxel, docetaxel or capecitabine in treating mBC in
phase III trial settings. The addition of bevacizumab
significantly increased the objective response rate
(ORR) and prolonged PFS but did not show a signifi-
cant benefit for OS [79–83].

Immunotherapy
As in many other tumor types, immunotherapy has
emerged as an additional treatment option for pa-
tients with PD-L1 <1% in immune cells (Fig. 4). With
atezolizumab and pembrolizumab, two substances
have been shown to significantly improve outcomes
for patients with PD-L1-positive TNBC.

In the phase III IMpassion-130 trial atezolizumab
with nab-paclitaxel was compared to nab-paclitaxel
plus placebo and has led to the approval of ate-
zolizumab in combination with nab-paclitaxel [59].
Atezolizumab showed a benefit in PFS of 7.2 versus
5.5 months (hazard ratio, HR 0.8, 95% confidence
interval, CI 0.69–0.92, P<0.002) in the ITT popula-
tion and a PFS benefit of 7.5 versus 5 months (HR
0.62, 95% CI 0.49–0.78, P<0.001) in the PD-L1 posi-
tive group. There was no statistically significant OS
benefit in the ITT population with the addition of ate-
zolizumab (median OS 21.3 months vs. 17.6 months
(HR 0.84; 95% CI 0.69–1.02, P< 0.08)) and due to the
hierarchical clustering, the OS benefit seen in the
PD-L1-positive group was not statistically significant
(median OS of 25 months versus 15.1 months; HR
0.62; 95% CI 0.45-0.86) [85].

Another checkpoint inhibitor, pembrolizumab, was
investigated in the phase III KEYNOTE-355 trial in
combination with chemotherapy vs. chemotherapy
alone in previously untreated advanced TNBC. The
trial demonstrated an improvement in PFS with the
addition of pembrolizumab (9.7 versus 5.6 months;
HR 0.65; CI 0.49–0.86, P= 0.0012) for advanced TNBC
with a CPS score >10 [60]. Further increase of the CPS
threshold did not improve the magnitude of benefit,
whereas in patients with CPS score <10, the benefit of
adding pembrolizumab was marginal.

The IMPassion-130 study investigated nab-pacli-
taxel as the only chemotherapy backbone and pa-
tients were only included in the study if disease-free
survival (DFS) was >1 year [85]. In the KEYNOTE-
355 trial pembrolizumab was combined with pacli-
taxel, nab-paclitaxel or carboplatin-gemcitabine and
patients were eligible for inclusion if the relapse-free
survival was >6 months [60].

A further investigation of pembrolizumab alone in
later lines in the KEYNOTE-199 trial showed low re-
sponse rates and led to the conclusion that checkpoint
inhibitors are not a suitable monotherapy treatment
option in this setting [61].

Poly-adenosine diphosphate ribose polymerase
(PARP) inhibitors
Poly-adenosine diphosphate ribose polymerase (PARP)
inhibitors demonstrate an established treatment op-
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Fig. 5 PARP inhibitor me-
diated cell death. PARP poly-
adenosine diphosphate ri-
bose polymerase (adapted
from Sonnenblick et al.
(2014) An update on PARP
inhibitors—moving to the
adjuvant setting. Nat Rev
Clin Oncol [87])

tion in patients with a germline BRCA mutation [62]
thereby supporting the concept of synthetic lethality
[86].

Although currently not approved, it is likely that
PARP-inhibitors offer clinically significant activity be-
yond germline BRCA mutant tumors (e.g., germline
PALB-2 mutation, somatic BRCA1/2 mutations [63]
and/or HRD-high tumors (Fig. 5; [62]).

Currently, two PARP inhibitors are approved for the
treatment of TNBC (and HR-positive/HER2-negative
BC harboring germline BRCA mutations): olaparib
and talazoparib [88, 89]. Agents with a similar mode
of action such as niraparib and veliparib are in earlier
stages of clinical development for the treatment of
TNBC [90].

The label for both approved substances is identi-
cal. Each is indicated as monotherapy for the treat-
ment of adult patients with germline BRCA 1/2 muta-
tions, who have HER2-negative locally advanced can-
cer or mBC. Patients should have received prior treat-
ment with an anthracycline and/or a taxane in the
(neo)adjuvant, locally advanced or metastatic setting
unless they were not suitable for these treatments.
Patients with hormone receptor-positive breast can-
cer should have received prior treatment with an en-
docrine-based therapy or be considered unsuitable for
such an endocrine-based treatment approach [88, 89].

Olaparib received regulatory approval based on
data from the OlympiAD study, suggesting a greater
benefit for olaparib when given in the first-line set-
ting. Median PFS, the primary endpoint, was signifi-
cantly longer in the olaparib arm than in the standard
therapy arm (7.0 months vs. 4.2 months; HR for dis-
ease progression or death of 0.58; 95% CI 0.43–0.80;
P< 0.001) [91]. While in the overall population no

significant OS benefit was observed in the final anal-
ysis, a preplanned subgroup analysis suggested an OS
benefit in favor of olaparib in patients without prior
chemotherapy for metastatic disease (HR 0.51, 95%
CI, 0.29–0.90) [92].

Data generated in the EMBRACA study, an investi-
gation with a similar design to the OlympiAD trial, led
to the marketing authorization for talazoparib. The
trial compared talazoparib to chemo-monotherapy
per physician’s choice (capecitabine, eribulin, vi-
norelbine or gemcitabine). The PFS was significantly
longer in the talazoparib arm (8.6 versus 5.6 months,
HR 0.54; 95% CI, 0.41–0.71, P<0.0001) [91–93].

Sacituzumab govitecan
Sacituzumab govitecan is a first in class ADC [64].

Fig. 6 Structure of sacituzumab govitecan. (Adapted from
Rugo et al. (2020) TROPiCS-02: A phase III study investi-
gating sacituzumab govitecan in the treatment of HR+/HER2
metastatic breast cancer. Future Oncol [94])
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Fig. 7 Mechanism of ac-
tion of sacituzumab govite-
can. (Adapted from Rugo
et al. (2020) TROPiCS-
02: A phase III study in-
vestigating sacituzumab
govitecan in the treatment
of HR+/HER2 metastatic
breast cancer. Future Oncol
[94])

Fig. 8 Study design of the ASCENT trial. R randomization,
PFS progression-free survival, OS overall survival, ORR ob-
jective response rate, DOR duration of response, TTR time
to response, QoL quality of life, RECIST response evalua-
tion criteria in solid tumors. Treatment of physician’s choice

included eribulin, vinorelbine, capecitabine, or gemcitabine.
The primary endpoint was determined by blinded independent
central review according to RECIST, version 1.1. (Adapted
from Bardia et al. (2021) Sacituzumab Govitecan in Metastatic
Triple-Negative Breast Cancer. N Engl J Med. [97])

The properties of sacituzumab govitecan are dif-
ferent from those of earlier ADC generations. The
hydrolyzable linker confers a unique intracellular/
extracellular drug-release profile, facilitating the so-
called bystander effect that enables the killing of sur-
rounding cells which may not necessarily express the
target protein [64, 94]. The structure of sacituzumab
govitecan and its mechanism of action are depicted
in Figs. 6 and 7, respectively.

The Trop-2 receptor, a transmembrane signaling
glycoprotein, is upregulated in stem and carcinoma

cells, and overexpressed in multiple types of epithe-
lial tumors, including metastatic TNBC. Trop-2 over-
expression is significantly associated with poor OS in
patients with solid tumors [95, 96].

The recently published data from the randomized,
phase III ASCENT trial (Fig. 8) showed significantly
longer median PFS (5.6 months (95% CI, 4.3–6.3;
Fig. 9) vs. 1.7 months, 95% CI, 1.5–2.6); HR for dis-
ease progression or death, 0.41; 95% CI, 0.32–0.52;
P< 0.001) and median OS (12.1 months (95% CI,
10.7–14.0; Fig. 10) vs. 6.7 months (95% CI, 5.8–7.7));
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Fig. 9 Non-parametric Kaplan-Meier estimates of progres-
sion-free survival and number of patients at risk stratified by
treatment group (SG vs. chemotherapy). aAs assessed by
BICR among patients without brain metastases. SG saci-
tuzumab govitecan, TPC the physician’s choice of chemother-

apy, PFS progression-free survival, BICR blinded independent
central review,HR hazard ratio, CI confidence interval, P prob-
ability value. (Adapted from Bardia et al. (2021) Sacituzumab
Govitecan in Metastatic Triple-Negative Breast Cancer. N Engl
J Med. [97])

Fig. 10 Non-parametric Kaplan-Meier estimates of overall
survival and number of patients at risk stratified by treatment
group (SG vs. chemotherapy). aAs assessed by BICR among
patients without brain metastases. SG sacituzumab govite-
can, TPC physician’s choice of chemotherapy, OS overall sur-

vival, BICR blinded independent central review, HR hazard
ratio, CI confidence interval, P probability value. (Adapted
from Bardia et al. (2021) Sacituzumab Govitecan in Metastatic
Triple-Negative Breast Cancer. N Engl J Med. [97])

(HR for death, 0.48; 95% CI, 0.38–0.59; P< 0.001) with
sacituzumab govitecan as compared to single-agent
chemotherapy in patients with metastatic TNBC with-
out baseline brain metastases. The subgroup analysis
demonstrated consistent PFS benefit [97]; however,
in a predefined subgroup, patients with stable brain
metastases at baseline did not benefit with respect to
OS and PFS from sacituzumab govitecan compared
to conventional chemotherapy [98].

Of the patients 35% experienced an objective re-
sponse with sacituzumab govitecan versus 5% with
standard chemotherapy. The most common treat-
ment-related adverse events of grade 3 or higher
with sacituzumab govitecan were neutropenia (51%),
leukopenia (10%), diarrhea (10%), anemia (8%) and
febrile neutropenia (6%) [97].

A subgroup analysis of particular interest regarding
implications on current treatment algorithms was pre-
sented at ASCO 2021, showing outcomes in patients
in the 2nd line. Median PFS was 5.7 months (95% CI
2.6–8.1) vs. 1.5 months (95% CI 1.4–2.6; HR 0.41, 95%
CI 0.22–0.76) and median OS was 10.9 months (95%
CI 6.9–19.5) vs. 4.9 months (95% CI 3.1–7.1; HR 0.51,
95% CI 0.28–0.91) [99].

Based on the results provided by the phase 1–2
basket trial IMMU-132-01, sacituzumab govitecan re-
ceived accelerated approval by the Food and Drug Ad-
ministration (FDA) in April 2020 [100, 101].

In April 2021, sacituzumab govitecan was granted
regular approval by the FDA for patients with unre-
sectable locally advanced or metastatic TNBC who
have received two or more prior systemic therapies,
at least one of them for metastatic disease based on

Updated Austrian treatment algorithm for metastatic triple-negative breast cancer K
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data from the confirmatory phase III ASCENT trial
[101]. The market authorization for the European
Union was issued on 22 November 2021 by the Eu-
ropean Medicines Agency [102].

Beyond the approvals of sacituzumab govitecan in
the USA and the European Union, this ADC is also
approved for adults with metastatic TNBC in Aus-
tralia, Canada, Great Britain and Switzerland [103].
Sacituzumab govitecan is also under multiple regu-
latory reviews worldwide, including Singapore and
China [103]. The agent continues to be developed
for potential use in other TNBC and metastatic BC
populations and is also being developed as an inves-
tigational treatment for hormone receptor-positive/
human epidermal growth factor receptor 2-negative
(HR+/HER2-) metastatic breast cancer and metastatic
non-small cell lung cancer. Additional evaluation
across multiple solid tumors is also underway [104].

Landmark trials in metastatic TNBC

The landmark trials that form the basis for these sce-
narios are described in further detail in Table 1.

Development of updated treatment algorithms and
consensus scenarios

PD-L1 >1%/CPS >10
Following the results of IMpassion-130 and KEYNOTE-
355, immunotherapy has emerged as an option in the
first line setting for patients with either PD-L1 >1%
in immune cells or CPS score >10. Both available
substances, atezolizumab and pembrolizumab, have
shown significant benefits in this patient population
that comprises approximately 40% of TNBC patients,
when added to standard chemotherapy [105].

Upon progression or unacceptable toxicity under
immunotherapy in the first line and in the absence
of a BRCA germline mutation, sacituzumab govitecan
may be used as a promising treatment option in the
2nd line setting [97].

Upon disease progression or unacceptable toxic-
ity in the second line, previously unused chemother-
apy agents may be utilized in the third line or be-
yond, potentially including platinum salts, anthracy-
cline-based or taxane-based regimens or alternatively,
gemcitabine, capecitabine, eribulin and vinorelbine
[2].

BRCA germline mutated patients
Following the OlympiAD and EMBRACA studies, PARP
inhibitors (olaparib and talazoparib) can offer signifi-
cant improvements in PFS and QoL for patients with
germline BRCA-associated metastatic triple-negative
disease. Unless previously administered, platinum-
based regimens are the preferred chemotherapy op-
tion upon progression for the first line [92, 93].

Sacituzumab govitecan may be used beyond the
first line as a treatment option upon progression or
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unacceptable toxicity of immunotherapy and in the
absence of a BRCA germline mutation [97].

Previously unused chemotherapy options may be
applied upon continued progression or unaccept-
able toxicity in later lines, potentially including plat-
inum salts, anthracycline-based or taxane-based reg-
imens or chemotherapy agents such as vinorelbine,
capecitabine, eribulin or gemcitabine [2].

BRCA-positive and PD-L1 >1% or CPS >10
The IMPASSION 130 study demonstrated that BRCA-
positive patients do not benefit less or differently from
the addition of the immune checkpoint inhibitor ate-
zolizumab. There is an overlapping population and an
ongoing discussion whether a targeted approach or
immune checkpoint inhibitors should have treatment
priority. These questions will ideally be answered in
clinical trials which are underway [106, 107]. Now,
these treatment decisions should be based on the in-
dividual patient’s clinical presentation and symptom
constellation.

A potential exception from this rule is patients with
brain metastases, where based upon currently avail-
able results the use of PARPi may be preferred.

BRCA-negative and PD-L1 <1%
In the absence of PD-L1 overexpression or a BRCA
germline mutation, targeted treatment options other
than experimental ones are limited. The recently ap-
proved Trop-2 ADC, sacituzumab govitecan, may be
considered as one of the treatment options on an in-
dividual basis considering prior (neo)adjuvant ther-
apy, relapse-free interval, and the disease status of the
patient. The outcomes of the ASCENT study demon-
strated that this ADC provides unprecedented PFS and
OS benefits in this patient subpopulation [97].

Like other settings, upon further disease progres-
sion or unacceptable toxicity, previously unused
chemotherapy options may be given to patients in
subsequent lines, including platinum salts, anthracy-
cline-based or taxane-based regimens or alternatively,
gemcitabine, capecitabine, eribulin and vinorelbine
[2].

Discussion and outlook

Unlike hormone receptor-positive and HER2-positive
breast cancer, treatment of TNBC has not seen com-
parably favorable developments due to treatment in-
novation. Over the last decades, chemotherapy has
remained the key instrument in the armamentarium
against metastatic triple-negative disease. The devel-
opment of PARP inhibitors and immunotherapy has
presented additional therapeutic options and a sig-
nificant benefit for a subgroup of patients. For those
without germline BRCA mutations and PD-L1 <1%,
however, none of these targeted treatment options
have proven efficacious.

Data from the recently published phase III ASCENT
trial suggest that the treatment with sacituzumab
govitecan significantly improves outcomes for this
difficult to treat patient population. With an un-
precedented PFS benefit of 4.9 months and a benefit
in median OS of 5.4 months, with a hazard ratio for
death of 0.48 compared to single-agent chemotherapy,
this first in class Trop-2 ADC has the clear potential
to set a new standard for patients with mTNBC.

Additional data and studies are needed to generate
insights into relevant biomarkers for patient selection,
first line therapy options and the potential role in early
stage disease.
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tail of the tumormarker proteinTrop2—astructural switch
triggeredbyphosphorylation. SciRep. 2015;5(1):10324.

96. Zeng P, Chen M-B, Zhou L-N, et al. Impact of TROP2
expression on prognosis in solid tumors: A systematic
reviewandmeta-analysis. SciRep. 2016;6(1):33658.

Updated Austrian treatment algorithm for metastatic triple-negative breast cancer K

https://doi.org/10.1002/14651858.CD008792.pub2
https://doi.org/10.1002/14651858.CD008792.pub2
https://doi.org/10.3389/fonc.2020.595613
https://doi.org/10.3389/fonc.2020.595613
https://www.ema.europa.eu/en/documents/product-information/lynparza-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/lynparza-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/lynparza-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/talzenna-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/talzenna-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/talzenna-epar-product-information_en.pdf


consensus report

97. BardiaA,HurvitzSA,TolaneySM,etal. Sacituzumabgovite-
can in metastatic triple-negative breast cancer. N Engl J
Med. 2021;384(16):1529–41.

98. Diéras V, Weaver R, Tolaney SM, et al. Abstract PD13-07:
Subgroup analysis of patients with brain metastases from
thephase3ASCENTstudyof sacituzumabgovitecanversus
chemotherapy inmetastatic triple-negative breast cancer.
Cancer Res. 2021. https://doi.org/10.1158/1538-7445.
SABCS20-PD13-07.

99. Carey LA, Loirat D, Punie K, et al. Assessment of saci-
tuzumab govitecan (SG) in patients with prior neoadju-
vant/adjuvantchemotherapy in thephase3ASCENT study
inmetastatic triple-negativebreastcancer (mTNBC). JClin
Oncol. 2021;39(15Suppl):1080.

100. BardiaA,MayerIA,VahdatLT,etal. Sacituzumabgovitecan-
hziy in refractory metastatic triple-negative breast cancer.
NEngl JMed. 2019;380(8):741–51.

101. FDA.Trodelvy. 2020.
102. EMA.Trodelvy. 2021.
103. Gilead. Trodelvy approvals world wide 2021. 2021.

https://www.gilead.com/news-and-press/press-room/
press-releases/2021/9/gilead-marks-fifth-approval-for-
trodelvy-in-metastatic-triple-negative-breast-cancer-
under-project-orbis-initiative-with-health-canada-
authorization. Accessed5Aug2023.

104. Gilead. Press release SG 2021. 2021. https://www.gilead.
com/news-and-press/press-room/press-releases/2021/
10/sacituzumab-govitecan-receives-positive-chmp-opi
nion-as-2l-treatment-for-adult-patients-with-metastatic-
triple-negative-breast-cancer. Accessed20Nov2021.

105. Mittendorf EA, Philips AV, Meric-Bernstam F, et al. PD-
L1 expression in triple-negative breast cancer. Cancer
ImmunolRes. 2014;2(4):361–70.

106. Testing Olaparib Either Alone or in Combination With
Atezolizumab in BRCA Mutant Non-HER2-positive Breast
Cancer. https://ClinicalTrials.gov/show/NCT02849496.

107. PHOENIXDDR/Anti-PD-L1Trial: APre-surgicalWindowof
OpportunityandPost-surgicalAdjuvantBiomarkerStudyof
DNADamage Response Inhibition and/or Anti-PD-L1 Im-
munotherapyinPatientsWithNeoadjuvantChemotherapy
Resistant Residual Triple Negative Breast Cancer. https://
ClinicalTrials.gov/show/NCT03740893.

108. Tutt A, Tovey H, Cheang MCU, et al. Carboplatin
in BRCA1/2-mutated and triple-negative breast can-
cer BRCAness subgroups: the TNT Trial. Nat Med.
2018;24(5):628–37.

Publisher’sNote SpringerNature remainsneutralwith regard
to jurisdictional claims in published maps and institutional
affiliations.

K Updated Austrian treatment algorithm for metastatic triple-negative breast cancer

https://doi.org/10.1158/1538-7445.SABCS20-PD13-07
https://doi.org/10.1158/1538-7445.SABCS20-PD13-07
https://www.gilead.com/news-and-press/press-room/press-releases/2021/9/gilead-marks-fifth-approval-for-trodelvy-in-metastatic-triple-negative-breast-cancer-under-project-orbis-initiative-with-health-canada-authorization
https://www.gilead.com/news-and-press/press-room/press-releases/2021/9/gilead-marks-fifth-approval-for-trodelvy-in-metastatic-triple-negative-breast-cancer-under-project-orbis-initiative-with-health-canada-authorization
https://www.gilead.com/news-and-press/press-room/press-releases/2021/9/gilead-marks-fifth-approval-for-trodelvy-in-metastatic-triple-negative-breast-cancer-under-project-orbis-initiative-with-health-canada-authorization
https://www.gilead.com/news-and-press/press-room/press-releases/2021/9/gilead-marks-fifth-approval-for-trodelvy-in-metastatic-triple-negative-breast-cancer-under-project-orbis-initiative-with-health-canada-authorization
https://www.gilead.com/news-and-press/press-room/press-releases/2021/9/gilead-marks-fifth-approval-for-trodelvy-in-metastatic-triple-negative-breast-cancer-under-project-orbis-initiative-with-health-canada-authorization
https://www.gilead.com/news-and-press/press-room/press-releases/2021/10/sacituzumab-govitecan-receives-positive-chmp-opinion-as-2l-treatment-for-adult-patients-with-metastatic-triple-negative-breast-cancer
https://www.gilead.com/news-and-press/press-room/press-releases/2021/10/sacituzumab-govitecan-receives-positive-chmp-opinion-as-2l-treatment-for-adult-patients-with-metastatic-triple-negative-breast-cancer
https://www.gilead.com/news-and-press/press-room/press-releases/2021/10/sacituzumab-govitecan-receives-positive-chmp-opinion-as-2l-treatment-for-adult-patients-with-metastatic-triple-negative-breast-cancer
https://www.gilead.com/news-and-press/press-room/press-releases/2021/10/sacituzumab-govitecan-receives-positive-chmp-opinion-as-2l-treatment-for-adult-patients-with-metastatic-triple-negative-breast-cancer
https://www.gilead.com/news-and-press/press-room/press-releases/2021/10/sacituzumab-govitecan-receives-positive-chmp-opinion-as-2l-treatment-for-adult-patients-with-metastatic-triple-negative-breast-cancer
https://ClinicalTrials.gov/show/NCT02849496
https://ClinicalTrials.gov/show/NCT03740893
https://ClinicalTrials.gov/show/NCT03740893

	Updated Austrian treatment algorithm for metastatic triple-negative breast cancer
	Summary
	Introduction
	Patients, material and methods
	Results
	Subtypes within TNBC
	Active substances, modes of action and clinical trial landscape
	Chemotherapeutics
	Immunotherapy
	Poly-adenosine diphosphate ribose polymerase (PARP) inhibitors
	Sacituzumab govitecan

	Landmark trials in metastatic TNBC
	Development of updated treatment algorithms and consensus scenarios
	PD-L1 > 1%/CPS > 10
	BRCA germline mutated patients
	BRCA-positive and PD-L1 > 1% or CPS > 10
	BRCA-negative and PD-L1 < 1%


	Discussion and outlook
	References


