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Summary In the past 12 months a plethora of rele-
vant novel data for the treatment of metastatic HER2
positive breast cancer were published. To bring this
new evidence into a clinical perspective, a group of
Austrian breast cancer specialists updated their pre-
viously published treatment algorithm for those pa-
tients. For this consensus paper a total of eight sce-
narios were developed in which treatment strategies
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Introduction

This consensus statement represents an update of
previous work published as the Updated Austrian
treatment algorithm in HER2+ metastatic breast can-
cer by Bartsch et al. [1]. The past 12 months have
brought to light a plethora of relevant novel data [2–8]
necessitating another update and an expansion of the
recently established treatment algorithms for HER2-
positive metastatic breast cancer (mBC).

Of particular interest are the results from the
DESTINY-Breast03 trial. This prospective random-
ized phase III study compared trastuzumab-derux-
tecan (T-DXd) directly with the former second-line
standard of trastuzumab-emtansine (T-DM1) [2, 3].
In addition, an interim analysis from the DEBBRAH
and TUXEDO-1 phase II trials provided preliminary
data on T-DXd in patients with stable and progressing
cerebral metastases [4, 8].

Patients, material and methods

For this purpose, a group of leading Austrian breast
cancer specialists have reconvened in January 2022 to
detail eight scenarios for which treatment strategies
appropriate for specific patient profiles were devel-
oped. These developments serve as an update to the
four scenarios established in 2021 [1].

Data from the following sources serve as the basis
for the clinical and scientific update of treatment rec-
ommendations: all studies included in the initial con-
sensus statement [1], regulatory information on estab-
lished and new compounds, scientific updates of the
last 2 years from the following symposia/congresses:
San Antonio Breast Cancer Symposium, the American
Society of Clinical Oncology Annual Meetings, the Eu-
ropean Society for Medical Oncology Annual Meet-
ings, safety profiles and efficacy data of the respective
compounds, current treatment recommendations for
patients with HER2-positive mBC from various guide-
lines, and comprehensive clinical practice experiences
of the respective experts, their teams and institutions.

Eight distinct scenarios were developed to evalu-
ate treatment strategies appropriate for specific pa-
tient profiles including aspects of cerebral metastatic
disease. Consensus was established through advisory
board meetings, detailed discussions, and reiterations
of clinical scenarios. Treatment recommendations for
each specific scenario were finalized after reaching full
consensus.

Results

New evidence from recent presentations and
publications

DESTINY-Breast03 compared T-DXd with T-DM1 in
patients with unresectable or metastatic HER2-posi-
tive breast cancer previously treated with trastuzumab

and taxanes. This randomized, open-label, multicen-
ter, phase III study [9] delivered the first random-
ized data set on T-DXd which was approved in Jan-
uary 2021 based on phase II data from the DESTINY-
Breast01 trial [10]. The trial demonstrated a clinically
meaningful and statistically significant improvement
in progression-free survival (PFS) of T-DXd compared
with T-DM1 in patients with HER2-positivemBC (haz-
ard ratio, HR 0.28; P=7.8× 1022) and an encouraging
overall survival (OS) trend at the time of the first in-
terim analysis (12-month OS rate was 94.1% for T-DXd
vs. 85.9% for T-DM1). The safety profile was compara-
ble between the two arms, showing similar rates of all
grades and grade ≥3 drug-related treatment-emergent
adverse events (TEAEs) and no grade 4 or 5 intersti-
tial lung disease (ILD) or pneumonitis events in either
arm [2].

In addition, preliminary results from the TUXEDO-1
trial were presented at the ESMO 2021 meeting. This
phase II trial evaluated the role of T-DXD in patients
with active de novo untreated brain metastases (BM)
or BM progressing upon prior local therapy. In the
first stage of a Simon-optimal two-stage design, six
patients were included and five intracranial responses
by RANO-BM criteria were observed [8]. A poster pre-
sented at SABCS 2021 on cohorts 1 and 3 from the
Spanish DEBBRAH trial reported data on T-DXd in
patients with HER2-postitive mBC with stable BM
after surgery, stereotactic radiosurgery (SRS) and/or
whole brain radiation therapy (WBRT) (cohort 1) and
in patients with HER2-positive mBC with progressing
BM after surgery, SRS and/or WBRT (cohort 3) [4].
Preliminary data demonstrated efficacy with man-
ageable toxicity in heavily pretreated patients with
HER2-positive mBC with stable and progressing BM
after local treatment. Given the small patient num-
bers in these trials, further investigation is required in
larger cohorts to validate these findings and provide
more complete evidence on the activity and safety
of T-DXd in this population [4, 8]. Still, preliminary
results from TUXEDO-1 and DEBBRAH provide the
proof-of-principle of T-DXd activity in active BM.

In addition, an analysis of 468 patients treated with
T-DXd from the French cohort temporary authoriza-
tion for use program, which offered first real-world
data was presented at ASCO 2021 [7]. Most of the
patients had received trastuzumab, pertuzumab and
T-DM1 in previous treatment lines. T-DXd showed
a response rate of 56.7% which is comparable to the
response rate reported in DESTINY-Breast01 of 62%.
The safety profile of T-DXd appeared manageable and
no additional safety signals were observed in the co-
hort program. Of particular interest was the lack of
high grade and/or fatal cases of ILD [7].

In addition, updated results from the HER2CLIMB
study and tucatinib use in patient subpopulations
were presented at ASCO 2021. The median OS ben-
efit for patients in the tucatinib arm was reported
to lie 5.5 months (24.7 months vs. 19.2 months, HR
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0.73) over those in the placebo arm. All subgroups
benefited from the addition of tucatinib [5].

An evaluation of the impact of tucatinib on health-
related quality of life (HR-QoL) in HER2CLIMB demon-
strated that HR-QoL was preserved for patients with
HER2-positive mBC who were treated with tuca-
tinib when added to trastuzumab and capecitabine.
Additionally, HR-QoL was maintained longer with tu-
catinib therapy than with placebo among those with
BM [11].

Ongoing trials are evaluating the efficacy of tu-
catinib in combination with trastuzumab and per-
tuzumab for HER2-postitive mBC (HER2CLIMB-05)
[12] and in combination with T-DM1 (HER2CLIMB-
02) [13] and will provide insights into possible com-
bination options for future therapeutic regimens.

A novel, not yet approved compound, trastuzumab
duocarmazine (SYD985), demonstrated superiority
over treatment of physician’s choice (TPC) in pre-
treated HER2-positive locally advanced or mBC in the
pivotal phase III TULIP trial and may soon provide
an additional treatment option in the armamentar-
ium for this patient population [6]. SYD985, currently
under the U.S. Food and Drug Administration review,
demonstrated a statistically significant benefit in cen-
trally reviewed, median PFS (7 months for SYD985
vs. 4.9 months for TPC; HR 0.64) and in investigator
assessed PFS (6.9 months vs. 4.6 months; HR 0.60).
The first OS analysis revealed a HR of 0.83. Adverse
events of special interest included eye toxicity, which
was higher in the SYD985 group (78.1%) compared
to the TPC group (29.2%) and led to discontinuation
of treatment in 22.9% of patients in the trastuzumab
duocarmazine group. Interstitial lung disease (ILD)/
pneumonitis was reported for 7.6% of patients (2.4%
with grade 3 or higher) in the SYD985 arm [6]. More
mature data are eagerly awaited and will provide clin-
icians with data on the potential future treatment
positioning of SYD985.

Development of the updated therapeutic algorithms
and consensus creation for treatment scenarios

Each scenario and its respective treatment algorithm
depicted in the applicable figure was developed by
reaching full consensus between experts. All avail-
able evidence reported in the past 12 months from
scientific literature, appropriate guidelines and recent
symposia and conferences regarding HER2-positive
mBC provided guidance in the establishment of these
updated treatment recommendations. The recently
published Austrian treatment recommendations for
HER2-positive mBC [1] served as the core platform
from which the adapted algorithms were developed.

The new scenarios are closely aligned with the re-
cently published ESMO Clinical Practice Guidelines
for the diagnosis, staging and treatment of patients
with metastatic breast cancer [14]. The major exten-
sions in this Austrian update relate to new data in

specific treatment lines and the treatment algorithm
of patients with BM.

Scenario 1

In patients with a treatment-free interval of ≥12
months after the end of adjuvant therapy or in de
novo metastatic patients without active intracranial
metastases, all approved substances are available ac-
cording to current guidelines [15, 16]. The treatment
algorithm for this scenario is depicted in Fig. 1.

Data generated by the CLEOPATRA study defined
trastuzumab plus pertuzumab plus taxane-based
chemotherapy (e.g., docetaxel) as the first-line therapy
based on the improvement of PFS and OS. Dual HER2
inhibition plus chemotherapy demonstrated a clin-
ically relevant OS advantage over trastuzumab plus
docetaxel by a median of 16.3 months (HR 0.69; 95%
confidence interval, CI; 0.58–0.82) [17]. For HER2-
positive and hormone receptor (HR)-positive (luminal
B/HER2-positive; triple positive) tumors, the addition
of endocrine therapy to antibody maintenance ther-
apy after completion of induction chemotherapy is
recommended [15, 17].

In the second line setting, T-DXd can be regarded
as the new standard of care based on data generated
from the DESTINY-Breast03 trial if no substantial con-
traindication for T-DXd (e.g., severe pulmonary co-
morbidity) exists. Compared with the former second-
line standard T-DM1, T-DXd demonstrated signifi-
cant improvement in PFS (12-month PFS of T-DXd
75.8 months; 95% CI; 69.8–80.7 months vs. T-DM1
of 34.1 months 95% CI; 27.7–40.5 months) and a con-
firmed overall response rate (ORR) for T-DXd of 79.7%
vs. 34.2% for T-DM1 (complete response, 16.1% vs.
8.7%), with a comparable toxicity profile [2].

In the third line, tucatinib in combination with
trastuzumab and capecitabine may be used based on
results from the HER2CLIMB trials [5, 11, 13, 18, 19].

According to European Medicines Agency rec-
ommendations, dihydropyrimidine dehydrogenase
(DPD) deficiency testing should be performed prior
to treatment with capecitabine, since patients with
DPD deficiency are unable to metabolize capecitabine
at a normal rate and may be at risk of life-threatening
side effects [20]. The prevalence of DPD deficiency in
Caucasians is 3–5% [20, 21].

Upon progression on tucatinib in combination with
capecitabine and trastuzumab, no specific therapeu-
tic recommendation according to the experts’ assess-
ments and the current guidelines [15, 16, 22] can be
given as data are scant with respect to efficacy in the
fourth line and beyond. The individual needs and
disease-specific factors of each patient must be con-
sidered to achieve the best possible outcome. Results
from numerous studies suggest that the continuation
of HER2 targeted therapy is beneficial [23–26]. A de-
tailed data review for the compounds referenced in
the fourth treatment line and beyond can be found
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Fig. 1 Treatment scenario 1. T trastuzumab, P pertuzumab,
T-DXd trastuzumab deruxtecan, T-DM1 trastuzumab em-
tansine, Cap capecitabine, Tuc tucatinib, DPD dihydropy-
rimidine dehydrogenase, Chemo chemotherapy, L lapatinib,

N neratinib, Pembro pembrolizumab, AI aromatase inhibitor,
Abema abemaciclib, Ful fulvestrant. �These treatment options
do not have market authorization in the EU

Fig. 2 Treatment scenario 2. T trastuzumab, P pertuzumab,
T-DXd trastuzumab deruxtecan, T-DM1 trastuzumab em-
tansine, Cap capecitabine, Tuc tucatinib, DPD dihydropy-
rimidine dehydrogenase, Chemo chemotherapy, L lapatinib,

N neratinib, Pembro pembrolizumab, AI aromatase inhibitor,
Abema abemaciclib, Ful fulvestrant. �These treatment options
do not have market authorization in the EU

in the previous edition of the Austrian HER2-postive
mBC treatment recommendations [1].

Scenario 2

In patients with progression under adjuvant therapy
with trastuzumab or trastuzumab plus pertuzumab or
relapse within 6months after the end of adjuvant ther-
apy without active intracranial metastases, a rechal-

lenge with trastuzumab, pertuzumab and chemother-
apy in the first-line setting does not seem reasonable.
Therefore, the second line standard of T-DXd may be
recommended as the first line therapy choice in this
specific setting [14]. See Fig. 2 for therapeutic recom-
mendation details. Consequently, all other therapeu-
tic options described in scenario 1 above move up by
one therapy line.
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Fig. 3 Treatment scenario 3. T trastuzumab, P pertuzumab,
T-DXd trastuzumab deruxtecan, T-DM1 trastuzumab em-
tansine, Cap capecitabine, Tuc tucatinib, DPD dihydropy-
rimidine dehydrogenase, Chemo chemotherapy, L lapatinib,

N neratinib, Pembro pembrolizumab, AI aromatase inhibitor,
Abema abemaciclib, Ful fulvestrant. �These treatment options
do not have market authorization in the EU

A rechallenge with trastuzumab plus pertuzumab
in combination with chemotherapy in the 2nd, 3rd
or 4th line may be considered. This seems particu-
larly relevant for patients who have not yet received
(neo)adjuvant pertuzumab and who have not favor-
ably responded to neoadjuvant treatment.

The same considerations as in Scenario 1 apply to
subsequent therapy lines.

Scenario 3

A special situation arises in case of systemic relapse
during postneoadjuvant therapy with T-DM1 or re-
lapse within a treatment-free interval of 6 months or
less and without intracranial metastases (Fig. 3).

If these patients have already received trastuzumab
and pertuzumab in the neoadjuvant setting, the bene-
fit of a rechallenge with trastuzumab, pertuzumab and
chemotherapy is believed to be minimal. This may be
assessed differently if a patient with initially large dis-
ease burden had not achieved pathological complete
remission despite having a good treatment response.
In general, in this setting, T-DXd may also be recom-
mended as first-line therapy. Subsequently, all other
therapy options described in Scenario 1 (Fig. 1) above
move up by one therapy line.

After second-line therapy (or third-line therapy if
a rechallenge with trastuzumab plus pertuzumab plus
chemotherapy was deemed appropriate), all thera-
peutic options described in the primary scenario sub-
sequently move up by one treatment line.

Scenario 4

Patients with HR+, HER2-positivemBC, without active
intracranial metastases, with or without contraindica-
tions against chemotherapy represent a specific sub-
group. In this case, the currently valid therapeutic
algorithm may be adapted accordingly as depicted in
Fig. 4.

In unfit or old patients with HR-positive mBC,
a combination of trastuzumab, pertuzumab and an
aromatase inhibitor (AI) may be used as first-line
therapy based on PERTAIN study data [27]. Fur-
ther therapeutic lines for frail patients may represent
single-agent endocrine therapy with a HER2-targeted
treatment or best supportive care only. Of note, HER2-
targeted therapy should only be omitted in cases of
contraindications.

When the treatment regimen for older or frail
HER2-positive mBC patients is expanded by adding
metronomic oral cyclophosphamide to trastuzumab
plus pertuzumab the median PFS was increased by
7 months compared with dual blockade therapy alone
[28].

For less frail patients, data from the phase II
VELVET trial have shown that first-line combination
therapy with trastuzumab, pertuzumab, and vinorel-
bine is a safe alternative to standard (taxane-based)
chemotherapy [29, 30]. Due to its acceptable toxic-
ity profile T-DM1 may be considered in this patient
population for first line or subsequent treatment lines
[31].

In fitter patients with high pressure for systemic
treatment, a treatment algorithm like the one used for
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Fig. 4 Treatment scenario 4. T trastuzumab, P pertuzumab,
AI aromatase inhibitor, Vino vinorelbine, Endo endoxan,
T-DXd trastuzumab deruxtecan, T-DM1 trastuzumab emtan-
sine, Cap capecitabine, Tuc tucatinib, DPD dihydropyrimidine

dehydrogenase, Chemo chemotherapy, L lapatinib, N nera-
tinib, Pembro pembrolizumab, Abema abemaciclib, Ful fulves-
trant. �These treatment options do not have market authoriza-
tion in the EU

Fig. 5 Treatment scenario 5. T trastuzumab, P per-
tuzumab, AI aromatase inhibitor, Vino vinorelbine,
T-DXd trastuzumab deruxtecan, T-DM1 trastuzumab em-
tansine, Cap capecitabine, Tuc tucatinib, DPD dihydropy-

rimidine dehydrogenase, Chemo chemotherapy, L lapatinib,
N neratinib, Pembro pembrolizumab, Abema abemaciclib,
Ful fulvestrant. �These treatment options do not have market
authorization in the EU

younger patients may be followed. This may include
T-DXd in the first line for patients with progression
under (or shortly after) postneoadjuvant T-DM1 ther-
apy. Severe pulmonary comorbidities or related con-
traindications need to be considered prior to treat-
ment initiation. In this population, the triple com-
bination of tucatinib, trastuzumab and capecitabine

may be considered a treatment option in subsequent
lines. DPD testing should be performed prior to treat-
ment with capecitabine.

Additional options may include trastuzumab plus
lapatinib with or without an AI [31–35], capecitabine
plus neratinib [36], pembrolizumab plus trastuzumab
[37], an AI plus either trastuzumab or lapatinib, and
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Fig. 6 Treatment scenario 6. Mets metastases,
T trastuzumab, AI aromatase inhibitor, Vino vinorel-
bine, T-DXd trastuzumab deruxtecan, Cap capecitabine,
Tuc tucatinib, DPD dihydropyrimidine dehydrogenase,

Chemo chemotherapy, L lapatinib, N neratinib, Pembro pem-
brolizumab, Abema abemaciclib, Ful fulvestrant. �These
treatment options do not have market authorization in the
EU

abemaciclib plus fulvestrant and trastuzumab [38];
however, data supporting these treatment options in
this population are very limited.

Scenario 5

For older patients with HR-negative, HER2-positive
mBC, without active intracranial metastases, depend-
ing on frailty and therapeutic pressure, trastuzumab,
pertuzumab, and vinorelbine or oral cyclophos-
phamide, T-DM1 or, depending on previous therapy,
T-DXd may be considered as a first line treatment
option in selected cases and based on the clinician’s
opinion (Fig. 5).

For very frail patients, trastuzumab in addition to
best supportive care remains the best treatment op-
tion from the second line, while patients with a higher
fitness level may benefit from treatments with T-DM1,
the triple combination of tucatinib, trastuzumab and
capecitabine or T-DXd.

In older or frail HER2-positive mBC patients metro-
nomic oral cyclophosphamide added to trastuzumab
plus pertuzumab increase themedian PFS by 7months
compared with dual blockade therapy alone [28]. For
less frail patients, data from the phase II VELVET trial
have demonstrated a trastuzumab, pertuzumab, and
vinorelbine combination therapy is a safe alternative
to taxane-based chemotherapy [29, 30].

Alternatively, trastuzumab plus lapatinib [31–35],
capecitabine plus neratinib [36], and pembrolizumab
plus trastuzumab [37], may be explored as treatment
options beyond the third line.

Scenario 6

For patients with extracerebral progressive HER2-pos-
itive mBC with active BM and without an immediate
indication for local therapy, the triple combination of
tucatinib, trastuzumab and capecitabine can be con-
sidered the treatment of choice based on data from
HER2CLIMB study [5, 13, 18, 19, 39]. Subsequently,
T-DXd may be given in the second line [2, 3].

In patients with a high extracranial tumor load
and/or symptomatic or rapidly progressing extracra-
nial disease, T-DXd can be used as a first line treat-
ment. In this case, the triple combination of tucatinib,
trastuzumab and capecitabine will move to the sub-
sequent treatment line.

Subsequently, all other therapy options described
in scenario 1 can be used, depending on previous
treatments and the patient’s condition. (Fig. 6).

Scenario 7

For patients with extracranial stable HER2-positive
mBC with active BM in the absence of local treatment
options other than WBRT, the treatment recommen-
dation of Scenario 6 should be followed.

When local therapy other than WBRT is possible,
the current systemic therapeutic regimen should be
continued (Fig. 7).

Scenario 8

For patients with HER2-positive mBC and exclusive
intracranial metastases, and if local therapy is possi-
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Fig. 7 Treatment sce-
nario 7

Fig. 8 Treatment sce-
nario 8

ble, the risks and benefits for observation versus sys-
temic therapy need to be weighed against each other
and adjusted to the needs of the individual patient.

If local therapy is not indicated or possible, sys-
temic therapy as described in scenario 6 should be
followed to avoid or prolong the time to initiate WBRT.
(Fig. 8).

Discussion and outlook

Recently published data on novel agents like T-DXd or
tucatinib and the increasingly broad use of
trastuzumab, pertuzumab, and T-DM1 [9] in the ad-
juvant and neoadjuvant setting have led to increasing
diversity in clinical settings, making the establishment
of appropriate treatment algorithms more complex.

Due to the rapid progress in clinical research,
a growing number of substances targeting HER2-
positive disease are now available. Still, data partly
remain insufficient to fully describe all scenarios and
treatment lines needed in daily, routine clinical prac-
tice. In particular, the population of patients with
HER2-positive mBC with BM warrant further research
and require larger randomized trials to enable breast
cancer specialists to make evidence-based decisions.
In addition, the care for these patients requires a mul-

tidisciplinary approach with the inclusion of radiol-
ogists, radiation oncologists, neurosurgeons, medical
oncologists, and gynecologists.

As numerous studies are currently ongoing and new
evidence is eagerly anticipated for substances such as
T-DXd, tucatinib and SDY985, repeated further up-
dates of treatment algorithms will be required.
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