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ABSTRACT

The continuous availability of findings from new studies re-
peatedly results in updated treatment recommendations and
guidelines. In the case of breast carcinoma in particular, sev-
eral studies have been published in the last few years that
have transformed how early and advanced breast carcinoma
is being treated. However, this by no means means implies
that there is agreement among all experts on specific issues.
It is precisely the diversity of interpretation of guidelines and
study findings that reflects the constantly changing available
data and its complexity, as well as the availability of new
drugs. In recent years, new substances such as pertuzumab,
T-DMT1, neratinib and capecitabine have become available to
treat patients with early stages of breast carcinoma. Further-
more, the first results on the use of CDK4/6 inhibitors for ad-
juvant treatment have now been published. Last but not least,

the use of multigene tests to avoid the necessity of chemo-
therapy in certain patients is still under discussion. This review
summarises the state of the data and publishes the results of
the survey completed by experts at the 2021 St. Gallen Breast
Cancer Conference on early-stage breast cancer.

ZUSAMMENFASSUNG

Kontinuierlich neue Studienergebnisse fiihren wiederholt zu
aktualisierten Therapieempfehlungen und Leitlinien. Insbe-
sondere beim Mammakarzinom wurden in den letzten Jahren
einige Studien verdffentlicht, welche die Behandlung des frii-
hen und fortgeschrittenen Mammakarzinoms deutlich verdn-
dert haben. Dies bedeutet jedoch nicht, dass die Meinungen
aller Experten bei speziellen Fragen tibereinstimmen. Gerade
die Diversitat beziiglich der Interpretation der Leitlinien und
Studienergebnisse reflektiert die sich standig dndernde Da-
tenlage und ihre Komplexitdt sowie die Verfiigbarkeit von
neuen Medikamenten. Fir die Therapie von Patientinnen mit
friihen Stadien des Mammakarzinoms sind in den letzten Jah-
ren neue Substanzen wie Pertuzumab, T-DM1, Neratinib, Ca-
pecitabin und weitere hinzugekommen. Des Weiteren gibt es
erste Ergebnisse zum Einsatz von CDK4/6-Inhibitoren in der
adjuvanten Situation. Nicht zuletzt wird nach wie vor dis-
kutiert, wie Multigentests eingesetzt werden kénnen, um
den Einsatz von Chemotherapien bei bestimmten Patientin-
nen vermeiden zu kénnen. Diese Ubersichtsarbeit fasst den
Datenstand zusammen und veroffentlicht die Abstimmungs-
ergebnisse der St.-Gallen-Brustkrebskonferenz 2021 zum
Mammakarzinom in frithen Krankheitsstadien.

Introduction

Every two years, following a multi-day conference in Vienna (for-
merly in St. Gallen), international experts complete a survey on
current issues in clinical practice. The aim is to establish a snap-
shot of current opinion on national and international guidelines
among an international panel of experts. The members of this
year’s panel are listed in » Table 1. The questions were generally
formulated in such a way as to apply to approximately 80 % of typ-
ical female patients with the corresponding characteristics. It was
explicitly stated that in all scenarios exceptions exist and that the
questions should be answered with the most common 80% of
concrete case studies in mind. The responses from this year’s
St. Gallen Meeting are listed in Supplementary Table S1. This re-
view aims to present the current scientific background to selected
sections of the survey.

Breast Cancer Risk and Genetics

One topic that is typically discussed by this international panel of
experts is the risk of developing the disease and the associated ge-
netic tests and preventive measures. Only recently, two ground-
breaking papers were published describing the lifetime risk asso-
ciated with “panel genes” [1,2]. The publications confirmed that
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ATM, BRCAT1, BRCA2, CHEK2 and PALB2 constitute risk genes.
BRCA1, BRCA2 and PALB2 were also considered to be high-pene-
trance risk genes.

The SG-EBC Expert Panel did not advocate general testing of all
breast cancer patients, despite the fact that almost a quarter of
the experts were in favour of either offering panel testing to all
breast cancer patients under 65 years of age or to all breast cancer
patients regardless of age (Supplementary Table S1, question 1).
Recent research suggests that approximately 5-10% of all breast
cancer cases involve a mutation in one of the known risk genes
[1-5].

While clear clinical recommendations for preventive measures
have been established in the case of BRCAT and BRCAZ2 [6], no data
are yet available for PALB2. Even though the described cumulative
risk of disease associated with a confirmed PALB2 mutation is ap-
proximately 40% (similar to a BRCA2 mutation) [1], it is unclear
whether the measures employed in the case of a BRCA2 mutation
are equally safe and effective in patients with a confirmed PALB2
mutation. Only (exactly) 50% of the panellists agreed with this as-
sessment with regard to prophylactic mastectomy (Supplementa-
ry Table S1, question 3).

The PARP inhibitors olaparib and talazoparib have already been
approved for advanced breast cancer patients with germline mu-
tations in BRCAT/2 [7,8]. In a press release dated 17 February
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» Table 1 Members of the 2021 St. Gallen Expert Panel.

Last name, first name, institute, country

Aebi Stefan, Tumorzentrum LUKS, Luzerner Kantonsspital, Lucerne,
Switzerland

André Fabrice, Institut de Cancérologie Gustave Roussy, Villejuif, France

Barrios Carlos, Centro de Pesquisa em Oncologia, Hospital Sdo Lucas,
PUCRS, Porto Alegre, Brazil

Bergh Jonas, Karolinska Institutet and University Hospital, Stockholm,
Sweden

Bonnefoi Herve, University of Bordeaux 2, Bordeaux, France

Bretel Morales Denisse, Oncosalud, Lima, Peru

Brucker Sara, Universitdts-Frauenklinik Tiibingen, Tiibingen, Germany
Burstein Harold, Dana-Farber Cancer Institute, Boston, United States

Cameron David, The University of Edinburgh, Edinburgh,
United Kingdom

Cardoso Fatima, Champalimaud Cancer Center, Lisbon, Portugal

Carey Lisa, UNC - Lineberger Comprehensive Cancer Center, Chapel
Hill, United States

Chua Boon, Prince of Wales Hospital, Randwick, Australia

Ciruelos Eva, University Hospital 12 de Octubre, Madrid, Spain
Colleoni Marco, European Institute of Oncology, Milano, Italy
Curigliano Giuseppe, European Institute of Oncology, Milano, Italy

Delaloge Suzette, Institut de Cancérologie Gustave Roussy, Villejuif,
France

Denkert Carsten, Institute of Pathology, Charité — Universitatsmedizin
Berlin, Berlin, Germany

Dubsky Peter, Brustzentrum Hirslanden Klinik St. Anna, Lucerne,
Switzerland

Ejlertsen Bent, DBCG Secretariat and Dept. of Oncology, Rigshospitalet,
Copenhagen, Denmark

Fitzal Florian, Medical University Vienna, Vienna, Austria

Francis Prudence, Peter McCallum Cancer Centre, Melbourne, Australia
Galimberti Viviana, European Institute of Oncology, Milano, Italy
Gamal Heba, National Cancer Institute, Cairo, Egypt

Garber Judy, Dana-Farber Cancer Institute, Boston, United States
Gnant Michael, Medical University Vienna, Vienna, Austria

Gradishar William, Robert H. Lurie Comprehensive Cancer Center,
Feinberg School of Medicine, Northwestern University, Chicago,
United States

Gulluoglu Bahadir, Marmara University School Of Medicine, Istanbul,
Turkey
Harbeck Nadia, Frauenkliniken Maistrasse-Innenstadt und GroRhadern,

Munich, Germany

Huang Chiun-Sheng, National Taiwan University Hospital, Taipei, Taiwan

2021, it was announced that the OlympiA trial had achieved its
primary endpoint and that the findings of the study were positive
[9]. Fifty per cent of the SG-EBC Expert Panel were in favour of
testing in a scenario analogous to that of the OlympiA study (Sup-
plementary Table S1, question 4). If therapy with PARP inhibitors
becomes standard in adjuvant scenarios this will result in a signifi-
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» Table 1 Members of the 2021 St. Gallen Expert Panel.
(Continued)

Last name, first name, institute, country

Huober Jens, Kantonsspital St. Gallen, St. Gallen, Switzerland

llbawi Andre, WHO Cancer Control Program, Switzerland

Jiang Zefei, 307 Hospital No. 8, Beijing, China

Johnston Steven, Royal Marsden Hospital, London, United Kingdom
Lee Eun Sook, National Cancer Center, Goyang-si, Korea

Loibl Sibylle, GBG Forschungs GmbH, Neu-Isenburg, Germany

Morrow Monica, Memorial Sloan-Kettering Cancer Center, New York,
United States

Partridge Ann, Dana-Farber Cancer Institute, Boston, United States
Piccart Martine, Institut Jules Bordet, Brussels, Belgium

Poortmans Philip, Iridium Kankernetwerk & University of Antwerp,
Antwerp, Belgium

Prat Aleix, Hospital Clinic of Barcelona, Barcelona, Spain
Regan Meredith, Dana-Farber Cancer Institute, Boston, United States
Rubio Isabella, Clinica Universidad de Navarra, Madrid, Spain

Rugo Hope, UCSF Helen Diller Family Comprehensive Cancer Center,
San Francisco, United States

Rutgers Emiel, Netherlands Cancer Institute, Amsterdam, Netherlands
Sedlmayer Felix, Paracelsus Medical University, Salzburg, Austria

Semiglazov Vladimir, N. N.Petrov Research Institute of Oncology,
St. Petersburg, Russian Federation

Shao Zhiming, Fudan University Cancer Hospital, Shanghai, China
Spanic Tanja, Europa Donna, Ljubljana, Slovenia

Tesarova Petra, Charles University Hospital and 1st medical faculty,
Prague, Czech Republic

Tharlimann Beat, Kantonsspital St. Gallen, St. Gallen, Switzerland

Tjulandin Sergei, N.N. Blokhin Cancer Research Center, Moscow,
Russian Federation

Toi Masakazu, Graduate School of Medicine Kyoto University,
Kyoto City, Japan

Trudeau Maureen, University of Toronto, Toronto, Canada

Turner Nicholas, The Royal Marsden Hospital, London, United Kingdom
Vaz Luis Ines, Institut de Cancérologie Gustave Roussy, Villejuif, France
Viale Giuseppe, Istituto Europeo di Oncologia, Milano, Italy

Watanabe Toru, Hamamatsu Oncology Center, Hamamatsu, Japan

Weber Walter, Klinik fiir Allgemeinchirurgie, Universitatsspital Basel,
Basel, Switzerland
Winer Eric P., Dana-Farber Cancer Institute, Boston, United States

Xu Binghe, National Cancer Center, Beijing, China

cant increase in testing, and additional testing capacity will need
to be created.

The risk associated with the various risk genes has now been
relatively well established (high penetrance vs. medium pene-
trance vs. low penetrance). This raises the question of how mea-
sures such as prophylactic surgery or intensified early detection
should be implemented for the various risk groups. The responses
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» Fig. 1 Recommended procedures (prophylactic or MRI-based screening) for healthy women with mutations in various risk genes.

of the panellists are summarised in » Fig. 1 and Supplementary
Table S1, questions 5-10.

Ductal Carcinoma in Situ

The 2021 St. Gallen Consensus Conference survey involved only a
small number of questions on DCIS, most of which related to radi-
ation therapy. Most panellists did not agree that boost radiation
should be routinely given to all patients with DCIS. However, a sig-
nificant number were in favour of giving a boost in high-risk (larg-
er DCIS lesions, close margins, presence of comedonecrosis) cases
(Supplementary Table S1, questions 93-96). The merits of admin-
istering boost radiation therapy for DCIS need to be carefully
weighed up. Improvements in local control are offset by the fact
that giving a boost is detrimental to cosmetic outcomes and arm
and shoulder functionality [10,11].

There was, likewise, broad unanimity in the SG-EBC Expert Pan-
el on the issue as to whether older patients and those with a lower
risk of recurrence should undergo radiation therapy. The interest-
ing finding here is that the panellists also considered a low biolog-
ical or genomic risk, as established by a multigene assay, to be an
indicator for not performing radiation therapy (Supplementary
Table S1; questions 106-111). An analysis published this year like-
wise finds that the use of multigene assays is increasing and that
this is reducing the number of patients at a low genomic risk
undergoing radiotherapy for DCIS [12], even if this finding has
not yet been established in a prospective study. Interestingly, a
majority of panellists rejected the use of multigene signatures
for the various radiation therapy scenarios to treat invasive carci-
noma (Supplementary Table S1, questions 65-67).

The issue of hypofractionation in DCIS was not addressed in the
2021 St. Gallen survey. This is surprising, since up-to-date data on
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this issue have recently been published, and this is a highly rele-
vant topic in clinical practice. In recently reported studies, moder-
ate hypofractionation with a total treatment duration of three
weeks yielded comparable results to conventional fractionation
[11,13].

DCIS and Endocrine Therapy

Asked whether endocrine therapy should be given to prevent DCIS
recurrence and avoid radiation therapy, the response of the panel-
lists was mixed. Only 16% responded that they would forego en-
docrine therapy altogether if radiation therapy was administered.
The remaining panellists indicated that they would prescribe ta-
moxifen (5 or 20 mg) or an aromatase inhibitor. This is surprising,
because to date no study investigating endocrine therapy as an al-
ternative to radiation therapy has been published. Furthermore,
no study on endocrine therapy in DCIS has yet demonstrated a
survival benefit [14,15], and the German Gynaecological Oncol-
ogy Group (AGO), therefore, currently considers such treatment
to be merely an option rather than a necessity (+/-).

Adjuvant radiation therapy

A majority of the St. Gallen panel generally considered moderate
hypofractionation consisting of 15-16 doses over three weeks to
be the standard of care for adjuvant radiation therapy for breast
cancer (59%); this was true for breast-conserving therapy (72 %)
as well as for irradiation of the thoracic wall (90%) and of the re-
gional lymphatic nodes (76%) following mastectomy (Supple-
mentary Table S1, questions 60 and 97-99). Last year, the first
data from the FAST and FAST-Forward trials on ultra-hypofractio-
nated whole-breast irradiation given in 5 doses over 5 weeks or
1 week were published [16,17]. Less than 10% of the St. Gallen
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panel considered this to constitute a recommended regimen, a
view reflected by the AGO grade of recommendation (+/-) and
the recommendation of the German Society for Radio-oncology
(DEGRO) [18].

Another subject that was addressed was the controversial
question concerning the indication for regional node irradiation
after neoadjuvant therapy. In the case of lymph node involvement
prior to therapy and subsequent pCR, the majority of the panel
recommended regional node irradiation in both triple-negative
and HER2-positive disease, although a large majority did not con-
sider it appropriate in patients with clinically unremarkable lymph
nodes who had achieved pCR (Supplementary Table S1, questions
100-104). Prospective data have not yet been published,
although clinical studies are underway.

An overwhelming majority of panellists were opposed to using
commercially available gene expression profiles to inform deci-
sions on adjuvant radiation therapy (neither in the case of BCS,
nor in that of PMRT or RNI) (Supplementary Table S1, questions
65-67). Analogous to DCIS, panellists were asked whether radia-
tion therapy should be reasonably omitted in older patients (> age
70) with a> 10 year life expectancy, after BCS for ER+ HER2- can-
cers). Nearly 90% were in favour of foregoing radiation therapy in
patients with a tumour size of <2.5cm and a low-int grade/low
genomic score (G1-2). This was not felt to be the case in patients
with tumours larger than 2.5 cm, in patients with a positive senti-
nel lymph node or in patients whose tumours displayed aggres-
sive biological features (Supplementary Table S1, questions 106-
111). The only long-term data available are from three studies, in
each of which the risk of intra-mammary recurrence was signifi-
cantly increased after a longer follow-up (approximately 10% after
10 years), although this had no negative impact on survival rates
[19-21].

Neoadjuvant Therapy in Triple-Negative
Breast Cancer

Standard chemotherapy for triple-negative breast cancer (TNBC)
is anthracycline/taxane-based. A dose-dense regimen of such
therapy is more effective and is, therefore, preferable [22]. In con-
trast, there is no consensus on supplementary administration of
carboplatin. Several meta-analyses and systemic reviews have
now demonstrated that carboplatin supplementation is associ-
ated with significantly improved pCR rates [23-25]. Similarly,
the GeparsSixto trial has shown that carboplatin in addition to the
standard regimen leads to an overall improved three-year disease-
free survival (DFS) (86 vs. 76%; HR=0.56; 95% Cl: 0.34-0.93).
Three-year overall survival, however, only demonstrated a trend
(92 vs. 86%; HR =0.60; 95% Cl: 0.32-1.12) [26]. Interestingly, in
this study, it was mainly the patients without a BRCAT/2 mutation
who benefited from supplementary carboplatin, both in terms of
pCR rate and DFS [27]. For this reason, the decision on whether to
administer carboplatin should not be based on BRCA mutation sta-
tus. In general, employment of carboplatin is likely to result in a
higher grade 3/4 haematotoxicity as well as higher rates of ther-
apy discontinuation, and this should be discussed with the patient
[28]. This is the reason why practitioners are ambivalent about
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routinely using carboplatin in neoadjuvant therapy for all patients
with triple-negative breast carcinoma (Supplementary Table S1;
question 39).

In metastatic breast cancer, immune checkpoint inhibitors
(ICPi) are used in TNBC as first-line therapy [29,30]. The results
of studies on neoadjuvant treatment have now also been pub-
lished. The phase 3 IMpassion031 study has revealed that the ad-
dition of atezolizumab to nab-paclitaxel followed by EC treatment
led to a significant improvement in the pCR rate of 17% [31]. The
effect on pCR rate was independent of PD-L1 status. Similarly, the
KEYNOTE-522 study on the ICPi pembrolizumab observed similar
effects in both PDL1-positive and PD-L1-negative patients. Weekly
supplementation of pembrolizumab to pacliatxel and carboplatin
followed by EC treatment increased the overall pCR rate by 14%
[32]. Although in a later analysis involving more patients this dif-
ference was reduced to 7.5% in the KEYNOTE-522 study [33], both
studies demonstrated a trend towards improved event-free sur-
vival (EFS) [31-33]. However, data on overall survival have not
yet been published. Furthermore, consideration must be given to
the additional immunological side effects of ICPi (e.g. thyroiditis,
hepatitis). Authorisation for pembrolizumab and atezolizumab in
neoadjuvant treatment is currently pending in Germany. For this
reason, ICPi should only be employed in the context of studies.
The SG-EBC expert panellists took a similar view (Supplementary
Table S1; question 40).

Neoadjuvant Therapy in HER2-positive
Breast Cancer

Neoadjuvant therapy involving chemotherapy + trastuzumab +
pertuzumab for HER2-positive breast carcinoma (N+ or NST) is
an established approach due to its higher effectiveness [22,34-
36]. However, the role of anthracyclines in simultaneous chemo-
therapy is increasingly being viewed in a critical light. A total of
five studies involving anthracycline-free regimens that instead
employed carboplatin in combination with dual inhibition have
now been published. Overall, these studies reveal pCR rates that
are comparable to rates associated with the use of anthracyclines
(64% in TRYPHAENA and 68% in TRAIN-2), as well as outcome data
with a three-year DFS of between 90% (TRYPHAENA) and 93.5%
(TRAIN-2), with significantly lower cardiotoxicity and avoidance
of AML (1% in the FEC arm of the TRAIN-2 study) [37,38]. In
St. Gallen, discussion on anthracycline-free treatment was con-
ducted with reference to lymph node status. A large majority of
the panel considered anthracyclines not to be necessary in node-
negative patients, whereas a majority considered anthracyclines
to be necessary in node-positive patients. The opinion of the ex-
perts in this area is not founded on objective data; 68 % of patients
in the TRAIN-2 study, for instance, were node-positive. In sum-
mary, anthracycline-free, taxane-based chemotherapy with or
without carboplatin in combination with dual inhibition with tras-
tuzumab + pertuzumab is an effective alternative to an AT-based
chemotherapy regimen and can be administered regardless of
lymph node status (Supplementary Table S1, questions 35-38).
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Surgery After Neoadjuvant Therapy

Axillary staging has become ever less radical in recent decades.
After successful implementation of sentinel lymph node biopsy
(SLNB) and increasing use of neoadjuvant systemic therapy
(NAST), the question has arisen as to whether axillary dissection
after neoadjuvant systemic therapy is beneficial and appropriate.
Itis, for example, the accepted standard that if the axilla is initially
negative (cN0O) and a macrometastasis (ycN1) is discovered in the
sentinel node (SLN), an axillary lymph node dissection (ALND) is
indicated. If a micrometastasis or isolated tumour cells are de-
tected in the SLN, the SG-EBC expert panellists agree that axillary
dissection is not mandatorily indicated (Supplementary Table S1;
questions 43-45). Prior to NAST, a suspicious axillary lymph node
should be clarified by means of a core needle biopsy (CNB) and
clipped/marked. If complete clinical remission of the axillary
lymph nodes occurs after NAST, a targeted axillary dissection
(TAD) to remove both the SLN and the targeted lymph node
(TLN) can be performed, regardless of subtype, to eliminate the
need for an ALND. It is entirely possible that the SLN will corre-
spond to the TLN. This was also the view of the SG-EBC panellists
(Supplementary Table S1; question 55-57). Both the study by
Caudle et al. [39] and the German SENTA study [40] attest to a
false negative rate respectively of 1.4% and 4.3% for TAD. As sur-
vival data on TAD are still pending, participation in the ongoing
AXSANA trial is recommended [41].

Post-neoadjuvant Therapy

Patients who do not achieve pathological complete remission
(pCR) after neoadjuvant chemotherapy have a worse prognosis
[42-46]. At the latest since the publication of the CreateX study,
but especially now the results of the Katherine study have been
presented, post-neoadjuvant systemic therapy has become es-
tablished for treatment of early triple-negative or HER2-positive
breast carcinoma [47,48]. As a result, the SG-EBC panellists dis-
cussed just a few, less contentious issues relating to this topic.

The first question incorporated two subordinate questions:
whether (A) all patients who achieve pCR have a similar prognosis
and whether (B) this also depends on the baseline clinical stage
and the tumour subtype (Supplementary Table S1, question 73).
The panellists were only able to answer “yes” or “no” once in re-
sponse to both subordinate questions. Since the two questions
are contradictory in nature, we do not consider the responses to
be representative of the panel’s opinion (% of the panellists re-
sponded “yes”). At this point, it is worth considering the research
on the prognostic relevance of the CPS-EG scoring system, which,
in addition to post-therapeutic tumour burden, also takes into
account baseline clinical tumour stage and tumour biology (ER
status and grading). In this context, patients experience different
recurrence rates, even within the group of patients who achieve a
pCR [49,50]. There is a debate as to whether one specific bio-
marker — BRCA1/2 status — might identify a group of patients
who would not benefit from a pCR. Two studies have presented
results supporting this hypothesis [51,52], while two others did
not support this [27,53].
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For the triple-negative breast carcinoma subgroup, the survey
first asked to what extent patients with a pCR following neoadju-
vant chemotherapy in combination with immunotherapy should
receive adjuvant treatment with immuno-oncological sub-
stances/ICPi. As expected, the majority of panellists (85%) were
not in favour of adjuvant immuno-oncological therapy (Supple-
mentary Table S1, question 76). Only 9% favoured such treat-
ment, while 6% favoured it depending on initial disease extent.
Actually, such responses should be viewed in the light of the fact
that (post-neo-)adjuvant therapy with ICPi has not yet been ap-
proved in Europe. Moreover, no data yet exist for a stratified ap-
proach based on the baseline stage or response to neoadjuvant
(immuno)chemotherapy.

In addition, the panel was asked to what extent all patients
with triple-negative breast carcinoma and residual tumour disease
(i.e. non-pCR) should receive post-neoadjuvant chemotherapy
with capecitabine after neoadjuvant chemotherapy (Supplemen-
tary Table S1, question 77). The majority of panellists were in fa-
vour of post-neoadjuvant therapy (88 %), compared to only 12%
who were not in favour. Indeed, the findings of the CREATE-X trial
suggest there is no subgroup in which capecitabine therapy might
not be expected to have an impact on disease-free survival [47].
However, an individualised approach taking into account the risk
of recurrence and the expected spectrum of side effects is clearly
justified.

With regard to patients with HER2-positive breast carcinoma
who received neoadjuvant treatment, panellists were asked
whether adjuvant HER2-targeted therapy should be continued
after achieving a pCR (Supplementary Table S1, questions 74-
75). Consistent with the six-year follow-up data of the APHINITY
study [54], in the case of a clinically (i.e. pre-therapeutically) nod-
al-positive patient, 56% of panellists were in favour of blockade
with trastuzumab + pertuzumab, while in the case of an initially
nodal-negative patient, 70% were in favour of administration of
trastuzumab alone [54,55]. In the presence of residual invasive
tumour (non-pCR), 90% were in favour of the postneoadjuvant
administration of trastuzumab-emtansine (T-DM1) in line with
the data from the Katherine study [48]. In this regard, 77 % were
in favour of employing T-DM1 to treat patients with less than
5 mm of residual invasive cancer (Supplementary Table S1, ques-
tion 79).

Questions on treatment after neoadjuvant endocrine therapy
can be found in Supplementary Table S1, questions 81-85.

Adjuvant Therapy in HER2-positive
Breast Cancer

Adjuvant treatment with trastuzumab and pertuzumab in pa-
tients with HER2/neu-positive breast carcinoma and affected axil-
lary lymph nodes is standard and recommended by the Mamma
commission of the AGO [22]. At present, the consensus is that
node-negative breast cancer patients should not also be treated
with the antibody therapy combination trastuzumab + pertuzu-
mab. The APHINITY trial involving 4805 patients showed no bene-
fit for patients with node-negative breast cancer after a median
follow-up of 74 months [54]. The analysis to date considers inva-
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sive recurrences and metastases, as data on overall survival is cur-
rently lacking. A subgroup analysis of patients with 1-3 affected
lymph nodes (38 % of the total population) and patients with more
than 4 affected axillary lymph nodes (25% of the total population)
is, as yet, not available [54].

Whether patients with HER2-positive breast cancer should re-
ceive adjuvant neratinib therapy following trastuzumab or trastuz-
umab + pertuzumab-based neoadjuvant or adjuvant therapy, or
following post-neoadjuvant treatment with T-DMT1, is a question
that can be answered by the post-adjuvant ExteNET trial, the final
results of which have recently been published [56]. In this trial,
2840 patients with HER2-positive breast cancer who had com-
pleted adjuvant therapy with trastuzumab were randomly as-
signed to receive one year of neratinib 240 mg/day or placebo.
Neratinib was associated with a 5-year absolute benefit in invasive
relapse-free survival compared to placebo of 5.1% and an 8-year
absolute overall survival benefit of 2.1%. Thus, the numerical ben-
efit in this trial was higher than in the APHINITY trial. Patients who
had residual tumour after neoadjuvant therapy (non-pCR) had an
absolute benefit of 7.4% in terms of invasive recurrence-free sur-
vival and an absolute benefit of 9.1% in terms of overall survival
[56]. At the time of this study, supplementary treatment with per-
tuzumab was not standard. Similarly, post-neoadjuvant treatment
of non-pCR patients with T-DM1, which is currently recom-
mended, was also at the time non-standard, and, as such, it is im-
possible to definitively compare the risk reduction of adjuvant
trastuzumab + pertuzumab with that of post-neoadjuvant
T-DM1. However, the following conclusion by analogy can be as-
sumed. In patients at very high risk of recurrence and metastasis
in spite of treatment with trastuzumab + pertuzumab, for in-
stance patients with more than four affected axillary lymph
nodes, post-neoadjuvant therapy with neratinib may be consid-
ered in individual cases. Patients who have undergone post-neo-
adjuvant therapy with T-DM1 and who were diagnosed as high
risk at the time of initial diagnosis, for instance those with a large
primary tumour or multiple axillary lymph node involvement, may
also benefit from post-T-DM1 treatment with neratinib. The Euro-
pean drug authorisation for neratinib places no restrictions on
these treatment options. As such, this can be consciously dis-
cussed with patients at a very high risk of recurrence and metasta-
ses. This issue is addressed in Supplementary Table S1, question
143.

The question as to whether adjuvant, anthracycline-containing
chemotherapy is required in patients with HER2-positive breast
carcinoma is currently a subject of intense debate, both nationally
and internationally. The large adjuvant trials NCCTG/NSABP, HERA
and BCIRG with over 20000 patients demonstrated a significant
benefit for chemotherapy plus anti-HER2 therapy with trastuzu-
mab compared to chemotherapy alone. The only study to directly
compare anthracycline-containing chemotherapy with anthracy-
cline-free chemotherapy in line with the TCH regimen (docetaxel,
carboplatin, trastuzumab) was the BCIRG 006 study [57]. The out-
come with respect to recurrence and metastases was not statisti-
cally dissimilar, while the short-term cardiac effects were slightly
higher with the anthracycline-containing regimen than with the
anthracycline-free regimens. All long-term data available to date
show no additional cardiac events after 10-12 years of follow-up
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[58,59]. The 10-year follow-up of the BCIRG 006 trial found five
times as many cases of heart failure in the anthracycline-contain-
ing arms than in the anthracycline-free arm [60]. More recent
studies, such as the TRAIN study with significantly fewer patients
and pCR as the primary endpoint, reported similar results with re-
gard to pCR, but revealed a different toxicity profile favouring an-
thracycline-free chemotherapy, especially in relation to cardiac
events. However, such studies with well under 1000 patients are
too small to establish a new anthracyline-free standard of treat-
ment for patients with HER2-positive breast carcinoma, in partic-
ular because data on survival are unavailable for this study. The
current AGO 2021 quideline supports this assessment [22].
Nevertheless, the risks of cardiac events suggest non-anthracy-
cline therapy may be appropriate. This subject was picked up in
question 144 (Supplementary Table S1).

Patients with a small (less than 2 cm), node-negative HER2-
positive breast carcinoma are often treated with a combination
of 12 weeks of paclitaxel weekly with 1 year of trastuzumab. Such
therapy originated in a non-randomised phase Il study [61,62].
However, this study has clear weaknesses: 50 patients withdrew
from the study, and no follow-up data are available for 69 pa-
tients. As such, only data from 406 patients can be analysed. Of
these, just one third were under 50 years old. Most patients had
a tumour 1-2 cm in size, while only 9% had a tumour 2-3 cm in
size. 70% of the patients were hormone receptor-positive, while
only 30% were hormone receptor-negative. All patients were his-
tologically node negative. In view of these weaknesses, this study
should be considered with extreme caution as a basis for making
decisions on neoadjuvant and post-neoadjuvant therapy. In other
words, neither the addition of carboplatin nor the general aban-
donment of anthracyclines is advisable - and certainly not the re-
placement of chemotherapy with T-DM1 as sole treatment for pa-
tients with HER2-positive breast carcinoma. Large prospective
randomised trials would need to be conducted to replace the cur-
rent standard with such treatment involving less chemotherapy.
However, in individual cases and depending on the individual risk
of the patient, an anthracycline-free therapy can be considered.

Pathology

In the field of breast pathology, the main topics of discussion are
currently Ki-67, multigene tests, immune markers such as tu-
mour-infiltrating lymphocytes (TILs) and PD-L1 expression. The
SG-EBC Expert Panel voted on these areas.

Ki-67 is a strong pathological prognostic marker for patients
with early stages of breast carcinoma [44,63 -65]. However, its
clinical use and benefit is debated due to its inconsistent clinical
assessment and variability. However, the International Ki67 in
Breast Cancer Working Group (IKWG) found that for patients with
a T1-2/NO-1 tumour stage, extreme thresholds of 5% and 30%
could be employed to place patients relatively reliably into a
group with a very good prognosis or a group with an unfavourable
prognosis [66]. A majority of the SG-EBC Expert Panel likewise
agreed with this for treatment of patients with an HER2-negative,
hormone receptor-positive tumour (Supplementary Table S1,
question 11). Approximately 63% of panellists considered a cut-
off above 20% to be acceptable to indicate chemotherapy. In a
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survey of 115 German decision-makers [67], 87 % considered that
chemotherapy would be indicated at a cut-off of 20%.

Prognosis is best determined not merely by means of a static
Ki-67 value before the start of therapy, but also by its (non-)reduc-
tion during anti-endocrine therapy [68,69]. This concept was also
adopted in the German ADAPT trials and, along with a multigene
assay, was able to identify patients with an excellent prognosis
who did not require chemotherapy [70]. The SG-EBC Expert Panel
responses can be found in Supplementary Table S1, questions 14
and 15.

The main benefit of multigene tests, which are designed to
identify patients with an excellent prognosis [71-73], is to poten-
tially eliminate the need for chemotherapy in this group of pa-
tients. In a (hypothetical) patient with an HER2-negative, hormone
receptor-positive, 1-3 cm breast carcinoma, multigene tests seem
most appropriate in the presence of 1-3 affected lymph nodes
(» Fig. 2; Supplementary Table S1, questions 16-25).

Even though tumour-infiltrating lymphocytes (TILs) had been
established as a prognostic parameter in breast carcinoma [74 -
76], they are not routinely evaluated and have, so far, not been
used to inform treatment decisions. Likewise, PD-L1 has not been
proven to be a predictive marker for anti-PD-1/PD-L1 therapy [32,
77]. Neither marker was recommended for routine use by the
SG-EBC Expert Panel (Supplementary Table S1, questions 26-27).

Adjuvant Endocrine Therapy

One of the first issues raised by the survey concerned how to de-
fine hormone receptor positivity (Supplementary Table S1, ques-
tion 113). 50% of panellists supported the concept that hormone
receptor positive be defined as greater than or equal to 1%, while
around 50% supported a figure of greater than or equal to 10%.
This highlights the changing recommendations that have faced
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pathologists over the years [78]. More sensitive immunohisto-
chemical staining techniques have resulted in increased positivity
rates. Clinical analyses suggest that very weakly hormone recep-
tor-positive tumours tend to behave similarly to triple-negative
breast carcinomas [79]. The recommendations made by the
Mamma commission of the AGO therefore refer to “questionably”
endocrine-sensitive tumours within a range of 1-9% hormone re-
ceptor positivity [80].

A whole series of issues voted on by the panellists addressed
the topic of optimal endocrine therapy for premenopausal pa-
tients. Much discussion and controversy on this subject focussed
on the use of GnRH analogues and, where appropriate, their com-
bination with aromatase inhibitors. There was clear consent on
the question of whether women with an increased risk of recur-
rence who receive chemotherapy should also undergo ovarian
suppression: 94.3% of panellists were in favour, while only 5.7%
were not. Compelling evidence exists that ovarian suppression is
beneficial in patients who have undergone chemotherapy. The
ASTRRA study revealed that administration of GnRH analogues
for 2 years in addition to tamoxifen confers a benefit for recur-
rence-free survival and also, potentially, for overall survival [81]:
The estimated 5-year DFS rate was 91.1% in the TAM + OFS group
and 87.5% in the TAM-only group (HR =0.69; 95% Cl: 0.48-0.97;
p =0.033). The estimated 5-year overall survival rate was 99.4% in
the TAM + OFS group and 97.8% in the TAM group (HR=0.31;
95% Cl: 0.10-0.94; p = 0.029). A further analysis of the SOFT and
TEXT studies revealed that patients who had received chemother-
apy due to unclearly defined risk factors likewise benefited from
ovarian suppression as an adjunct to endocrine therapy: in total,
about 92 % experienced a DRFI of 8 years (194 DRs), and the abso-
lute benefit of Exemestan + OFS vs. TAM + OFS was 3%. In conclu-
sion, use of Exemestan+OFS yielded an absolute benefit of 10-
15% compared to TAM +OFS or TAM alone in 8-year DRFI in pre-
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menopausal patients with hormone receptor-positive, HER2-neg-
ative breast cancer with a high risk of recurrence (as defined by
clinicopathological features). The potential benefit from escalat-
ing endocrine therapy vs. tamoxifen alone is minimal in low-risk
patients and, potentially, 4-5% in intermediate-risk patients [82].

What is controversial, however, is whether chemotherapy is re-
quired in patients at an intermediate risk or whether ovarian sup-
pression in addition to endocrine therapy is sufficient. The back-
ground to this discussion is the fact that in premenopausal pa-
tients chemotherapy triggers a loss of ovarian function, and hence
at least part of the effectiveness of chemotherapy can be attrib-
uted to ovarian suppression. This hypothesis is supported by the
fact that two earlier studies found that chemotherapy and ovarian
suppression had a comparable effect in premenopausal patients
[83,84]. In the TailorX trial, women under 50 with an intermedi-
ate risk score were shown to have benefited from chemotherapy
based on a reduction in recurrence rate [73, 85]. However, the pa-
tients in this study did not undergo ovarian suppression. The hy-
pothesis that chemotherapy has an indirect effect in premeno-
pausal women was also shared by a large majority of the panel-
lists: only about 25% of panellists considered that premenopausal
and nodal-negative patients with an intermediate risk based on a
gene expression test, e.g. Oncotype DX®, require chemotherapy;
22.5% considered tamoxifen alone was sufficient, and 53% pre-
ferred ovarian suppression plus endocrine therapy. On the ques-
tion of the likely contribution of chemotherapy-induced ovarian
suppression to the effectiveness of chemotherapy, around 56%
of the panellists stated they estimated this contribution to be 75
or 100 per cent. In light of these considerations, the 2021 AGO
recommendations do not consider that an indication for ovarian
suppression should be linked to administration of chemotherapy
but, instead, to the finding of an intermediate or increased risk
[80].

The St. Gallen Consensus 2021 only reached a general agree-
ment on the optimal duration of adjuvant endocrine therapy for
node-positive HR+/HER2- primary breast carcinoma: approxi-
mately 90% of panellists were in favour of therapy lasting longer
than 5 years, while approximately 50% favoured 10 years. A con-
sensus on therapy sequence and tolerability was not discussed.
The AGO recommendations discuss prior therapy, sequence, risk
and side effects in great detail in the corresponding chapter [80].

At the St. Gallen consensus meeting, the expert panel was very
divided on the use of adjuvant abemaciclib in hormone receptor-
positive, HER2-negative primary breast carcinoma: 54 % were not
in favour of adjuvant abemaciclib in patients with 1-3 affected ax-
illary lymph nodes, while the same number of experts were in fa-
vour of abemaciclib in patients with at least 4 affected axillary
nodes (Supplementary Table S1; questions 121-122) [86]. Such
survey findings are closely reflective of the AGO recommendation
grade (+/-), which emphasizes a case-by-case approach and con-
siders such therapy to be a viable option based on a consideration
of all multifactorial decision criteria. In light of the negative find-
ings of the PenelopeB and Pallas trials, neither St. Gallen nor the
AGO recommend palbociclib use in primary breast cancer [80].

662

Acknowledgements

This review was undertaken in part thanks to funding from onkowissen.
de, Hexal, Pfizer, Lilly and Novartis. None of the companies played a role
in reaching the recommendations made in this manuscript. The authors
alone are responsible for the content of the manuscript.

Conflict of Interest

S.B. has no conflict of interest.

A.B. has no conflict of interest.

E.B. received honoraria from Novartis, Hexal, BMS, Lilly, Pfizer, Roche,
MSD, Ipsen, BBraun and onkowissen.de for consulting, clinical research
management or medical education activities.

P.A.F. received honoraria from Novartis, Pfizer, Roche, Amgen, Celgene,
Daiichi-Sankyo, onkowissen.de, AstraZeneca, Merck-Sharp & Dohme,
Eisai, Puma and Teva. His institution conducts research with funding
from Novartis and Biontech.

T.N.F. has participated on advisory boards for Amgen, Daiichi Sankyo,
Novartis, Pfizer, and Roche and has received honoraria for lectures from
Amgen, Celgene, Daiichi Sankyo, Roche, Novartis and Pfizer.

A.D.H. received speaker and consultancy honoraria from AstraZeneca,
Genomic Health, Roche, Novartis, Celgene, Lilly, MSD, Eisai, Teva,
Tesaro, Daiichi-Sankyo, Hexal and Pfizer.

W.]. has received research Grants and/or honoraria from Sanofi-Aventis,
Daiichi-Sankyo, Novartis, Roche, Pfizer, Lilly, AstraZeneca, Chugai, GSK,
Eisai, Celgene and Johnson & Johnson.

C.K.-L. has received honoraria from Roche, AstraZeneca, Celgene,
Novartis, Pfizer, Lilly, Hexal, Amgen, Eisai, and SonoScape, honoraria for
consultancy from Phaon Scientific, Novartis, Pfizer, and Celgene, re-
search funding from Roche, Novartis, and Pfizer, and travel grants from
Novartis and Roche.

H.-C.K. has received honoraria from Pfizer, Novartis, Roche, Genomic
Health/Exact Sciences, Amgen, AstraZeneca, Riemser, Carl Zeiss
Meditec, Teva, Theraclion, Janssen-Cilag, GSK, LIV Pharma, Lily,
SurgVision, Onkowissen and MSD, travel support from Carl Zeiss
Meditec, LIV Pharma, Novartis, Amgen, Pfizer, Daiichi Sankyo, Tesaro
and owns stock of Theraclion SA and Phaon Scientific GmbH.

D.K. has received honoraria from Merck Sharp & Dohme outside of

the submitted work.

D.L. received honoraria from Amgen, AstraZeneca, Celgene, Lilly, Loreal,
MSD, Novartis, Pfizer, Tesaro, Teva.

V.M. received speaker honoraria from Amgen, Astra Zeneca, Daiichi
Sankyo, Eisai, Pfizer, MSD, Novartis, Roche, Teva, Seattle Genetics and
consultancy honoraria from Genomic Health, Hexal, Roche, Pierre Fabre,
Amgen, ClinSol, Novartis, MSD, Daiichi Sankyo, Eisai, Lilly, Tesaro,
Seattle Genetics and Nektar. Institutional research support from
Novartis, Roche, Seattle Genetics, Genentech. Travel grants: Roche,
Pfizer, Daiichi Sankyo.

E.S. received honoraria from Roche, Celgene, AstraZeneca, Novartis,
Pfizer, Tesaro, Aurikamed GmbH, MCl Deutschland GmbH, bsh medical
communications GmbH, Onkowissen TV.

A.S. received honoraria from Roche, Celgene, AstraZeneca, Novartis,
Pfizer, Zuckschwerdt Verlag GmbH, Georg Thieme Verlag, Aurikamed
GmbH, MCI Deutschland GmbH, bsh medical communications GmbH
and promedicis GmbH.

F.S. participated on advisory boards for Novartis, Lilly, Amgen and Roche
and received honoraria for lectures from Roche, AstraZeneca, MSD,
Novartis and Pfizer.

C.T. Advisory boards, lectures: Amgen, AstraZeneca, Celgen, Daiichi-
Sankyo, Eisai, Lilly, MSD, Mundipharma, Medapharm, Novartis, Pfizer,
Pierre-Fabre, Roche, Tesaro, and Vifor.

M. U. all honoraria went to the institution/employer: Abbvie, Amgen,
Astra Zeneca, Celgene, Daichi Sankyo, Eisai, Lilly, MSD Merck,
Mundipharma, Myriad Genetics, Pfizer, PUMA Biotechnology, Roche,
Sanofi Aventis, Novartis, Pierre Fabre.

Fehm TN et al. Update Breast Cancer... Geburtsh Frauenheilk 2021; 81: 654-665 | © 2021. The author(s).



M. W. has participated on advisory boards for AstraZeneca, Lilly, MSD,
Novartis, Pfizer and Roche.

A.W. participated on advisory boards for Novartis, Lilly, Amgen, Pfizer,
Roche, Tesaro, Eisai and received honoraria for lectures from Novartis,
Pfizer, Aurikamed, Roche, Celgene.

R.W. has received personal fees/travel support from Agendia, Amgen,
Aristo, Astra Zeneca, Boeringer Ingelheim, Carl Zeiss, Celgene, Clinsol,
Daiichi Sankyo, Eisai, Exact Sciences, Genomic Health, GlaxoSmithKline,
Hexal, Lilly, Medstrom Medical, MSD, Mundipharma, Nanostring,
Novartis, Odonate, Paxman, Palleos, Pfizer, Pierre Fabre, PumaBiotech-
nology, Riemser, Roche, Sandoz/Hexal, Seattle Genetics, Tesaro Bio,
Teva, Veracyte and Viatris.

M.T. has participated on advisory boards for AstraZeneca, ClearCut,
Clovis, Daiichi Sankyo, Eisai, Exact Sciences, GSK, Lilly, MSD, Neodyna-
mics, Novartis, Pfizer, pfm medical, Pierre-Fabre, Roche and Sysmex and
has received travel expenses and honoraria for lectures from Amgen,
AstraZeneca, Clovis, Daiichi Sankyo, Eisai, Exact Sciences, GSK, Hexal,
Lilly, MSD, Novartis, Onkowissen, Pfizer, pfm medical Roche, Seagen,
Sysmex, and Vifor and has received trial funding by Exact Sciences and
Endomagnetics. He received manuscript support by ClearCut, pfm
medical, Roche.

The other authors have no conflict of interest to declare for this specific
work.

References

(1]

(2]

(3]

(4]

(5]

(6]

(71

(8]

&)

[10]

(1]

Fehm TN et al. Update Breast Cancer...

Breast Cancer Association Consortium, Dorling L, Carvalho S et al. Breast
Cancer Risk Genes - Association Analysis in More than 113,000 Women.
N Engl ] Med 2021; 384: 428-439

Hu C, Hart SN, Gnanaolivu R et al. A Population-Based Study of Genes
Previously Implicated in Breast Cancer. N Engl ] Med 2021; 384: 440-451

Couch FJ, Hart SN, Sharma P et al. Inherited mutations in 17 breast can-
cer susceptibility genes among a large triple-negative breast cancer co-
hort unselected for family history of breast cancer. | Clin Oncol 2015; 33:
304-311

Fasching PA, Yadav S, Hu C et al. Mutations in BRCA1/2 and Other Panel
Genes in Patients With Metastatic Breast Cancer-Association With Pa-
tient and Disease Characteristics and Effect on Prognosis. ] Clin Oncol
2021. doi:10.1200/JC0.20.01200

Shimelis H, LaDuca H, Hu C et al. Triple-Negative Breast Cancer Risk
Genes |dentified by Multigene Hereditary Cancer Panel Testing. | Natl
Cancer Inst 2018; 110: 855-862

Wunderle M, Olmes G, Nabieva N et al. Risk, Prediction and Prevention of
Hereditary Breast Cancer - Large-Scale Genomic Studies in Times of Big
and Smart Data. Geburtshilfe Frauenheilkd 2018; 78: 481-492

Robson M, Im SA, Senkus E et al. Olaparib for Metastatic Breast Cancer in
Patients with a Germline BRCA Mutation. N Engl | Med 2017; 377: 523-
533

Litton JK, Rugo HS, Ettl | et al. Talazoparib in Patients with Advanced
Breast Cancer and a Germline BRCA Mutation. N Engl | Med 2018; 379:
753-763

AstraZeneca. IDMC has concluded that OlympiA trial of Lynparza crossed
superiority boundary for invasive disease-free survival vs. placebo at
planned interim analysis. Accessed April 17, 2021 at: https://www.
astrazeneca.com/media-centre/press-releases/2021/olympia-trial-of-
lynparza-idmc-recommend-early-analysis.html

King MT, Link EK, Whelan T et al. Quality of life after breast-conserving
therapy and adjuvant radiotherapy for non-low-risk ductal carcinoma in
situ (BIG 3-07/TROG 07.01): 2-year results of a randomised, controlled,
phase 3 trial. Lancet Oncol 2020; 21: 685-698

Chua BH, Link E, Kunkler I et al. A randomized phase Il study of radiation
doses and fractionation schedules in non-low risk ductal carcinoma in
situ (DCIS) of the breast (BIG 3-07/TROG 07.01). San Antonio Breast
Cancer Symposium 2020; 2020: GS2-04

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Geburtsh Frauenheilk 2021; 81: 654-665 | © 2021. The author(s).

Piltin MA, Hoskin TL, Day CN et al. Use of the Twelve-Gene Recurrence
Score for Ductal Carcinoma in Situ and Its Influence on Receipt of Adju-
vant Radiation and Hormonal Therapy. Ann Surg Oncol 2021.
doi:10.1245/s10434-020-09517-z

Offersen BV, Alsner |, Nielsen HM et al.; Danish Breast Cancer Group Ra-
diation Therapy Committee. Hypofractionated Versus Standard Fraction-
ated Radiotherapy in Patients With Early Breast Cancer or Ductal Carci-
noma In Situ in a Randomized Phase Il Trial: The DBCG HYPO Trial. ] Clin
Oncol 2020; 38: 3615-3625

Forbes JF, Sestak I, Howell A et al. Anastrozole versus tamoxifen for the
prevention of locoregional and contralateral breast cancer in postmeno-
pausal women with locally excised ductal carcinoma in situ (1BIS-1 DCIS):
a double-blind, randomised controlled trial. Lancet 2016; 387: 866-873

Sestak I, Cuzick |, Bonanni B et al. 12 year results of anastrozole versus
tamoxifen for the prevention of breast cancer in postmenopausal wom-
en with locally excised ductal carcinoma in-situ. San Antonio Breast Can-
cer Symposium 2020; 2020: GS2-02

Brunt AM, Haviland JS, Sydenham M et al. Ten-Year Results of FAST: A
Randomized Controlled Trial of 5-Fraction Whole-Breast Radiotherapy
for Early Breast Cancer. ] Clin Oncol 2020; 38: 3261-3272

Murray Brunt A, Haviland ]S, Wheatley DA et al.; FAST-Forward Trial
Management Group. Hypofractionated breast radiotherapy for 1 week
versus 3 weeks (FAST-Forward): 5-year efficacy and late normal tissue
effects results from a multicentre, non-inferiority, randomised, phase 3
trial. Lancet 2020; 395: 1613-1626

Krug D, Baumann R, Combs SE et al.; Breast Cancer Expert Panel of the
German Society of Radiation Oncology (DEGRO). Moderate hypofractio-
nation remains the standard of care for whole-breast radiotherapy in
breast cancer: Considerations regarding FAST and FAST-Forward. Strah-
lenther Onkol 2021; 197: 269-280

Fastner G, Sedimayer F, Widder | et al. Endocrine therapy with or without
whole breast irradiation in low-risk breast cancer patients after breast-
conserving surgery: 10-year results of the Austrian Breast and Colorectal
Cancer Study Group 8A trial. Eur ] Cancer 2020; 127: 12-20

Hughes KS, Schnaper LA, Bellon |R et al. Lumpectomy plus tamoxifen
with or without irradiation in women age 70 years or older with early
breast cancer: long-term follow-up of CALGB 9343. ] Clin Oncol 2013;
31:2382-2387

Kunkler IH, Williams L}, Jack W et al. Prime 2 randomised trial (postoper-
ative radiotherapy in minimum-risk elderly): Wide local excision and
adjuvant hormonal therapy +/- whole breast irradiation in women
=/> 65 years with early invasive breast cancer: 10 year results. San Anto-
nio Breast Cancer Symposium 2020; 2020: GS2-03

Ditsch N, Untch M, Kolberg-Liedtke C et al. AGO Recommendations for
the Diagnosis and Treatment of Patients with Locally Advanced and
Metastatic Breast Cancer: Update 2020. Breast Care (Basel) 2020; 15:
294-309

Poggio F, Bruzzone M, Ceppi M et al. Platinum-based neoadjuvant che-
motherapy in triple-negative breast cancer: a systematic review and
meta-analysis. Ann Oncol 2018; 29: 1497-1508

Petrelli F, Coinu A, Borgonovo K et al. The value of platinum agents as
neoadjuvant chemotherapy in triple-negative breast cancers: a system-
atic review and meta-analysis. Breast Cancer Res Treat 2014; 144: 223-
232

Gass P, Lux MP, Rauh C et al. Prediction of pathological complete re-
sponse and prognosis in patients with neoadjuvant treatment for triple-
negative breast cancer. BMC Cancer 2018; 18: 1051

Loibl S, Weber KE, Timms KM et al. Survival analysis of carboplatin added
to an anthracycline/taxane-based neoadjuvant chemotherapy and HRD
score as predictor of response-final results from GeparSixto. Ann Oncol
2018; 29: 2341-2347

663



% Thieme

[27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

[36]

(37]

(38]

[39]

[40]

664

Hahnen E, Lederer B, Hauke | et al. Germline Mutation Status, Patholog-
ical Complete Response, and Disease-Free Survival in Triple-Negative
Breast Cancer: Secondary Analysis of the GeparSixto Randomized Clini-
cal Trial. JAMA Oncol 2017; 3: 1378-1385

von Minckwitz G, Schneeweiss A, Loibl S et al. Neoadjuvant carboplatin
in patients with triple-negative and HER2-positive early breast cancer
(GeparSixto; GBG 66): a randomised phase 2 trial. Lancet Oncol 2014;
15: 747-756

Cortes ], Cescon DW, Rugo HS et al.; KEYNOTE-355 Investigators. Pem-
brolizumab plus chemotherapy versus placebo plus chemotherapy for
previously untreated locally recurrent inoperable or metastatic triple-
negative breast cancer (KEYNOTE-355): a randomised, placebo-con-
trolled, double-blind, phase 3 clinical trial. Lancet 2020; 396: 1817-
1828

Schmid P, Adams S, Rugo HS et al.; IMpassion130 Trial Investigators.
Atezolizumab and Nab-Paclitaxel in Advanced Triple-Negative Breast
Cancer. N Engl | Med 2018; 379: 2108-2121

Mittendorf EA, Zhang H, Barrios CH et al. Neoadjuvant atezolizumab in
combination with sequential nab-paclitaxel and anthracycline-based
chemotherapy versus placebo and chemotherapy in patients with early-
stage triple-negative breast cancer (IMpassion031): a randomised,
double-blind, phase 3 trial. Lancet 2020; 396: 1090-1100

Schmid P, Cortes |, Pusztai L et al.; KEYNOTE-522 Investigators. Pembro-
lizumab for Early Triple-Negative Breast Cancer. N Engl ] Med 2020; 382:
810-821

Merck and the FDA. Pembrolizumab: Combined FDA and Applicant
ODAC Briefing Document for the Oncologic Drugs Advisory Committee
(ODAC) Meeting on February 9, 2021. Accessed February 20, 2021 at:
https://www.fda.gov/media/145654/download

Gianni L, Pienkowski T, Im YH et al. Efficacy and safety of neoadjuvant
pertuzumab and trastuzumab in women with locally advanced, inflam-
matory, or early HER2-positive breast cancer (NeoSphere): a randomised
multicentre, open-label, phase 2 trial. Lancet Oncol 2012; 13: 25-32

Gianni L, Pienkowski T, Im YH et al. 5-year analysis of neoadjuvant pertu-
zumab and trastuzumab in patients with locally advanced, inflamma-
tory, or early-stage HER2-positive breast cancer (NeoSphere): a multi-
centre, open-label, phase 2 randomised trial. Lancet Oncol 2016; 17:
791-800

Fasching PA, Hartkopf AD, Gass P et al. Efficacy of neoadjuvant pertuzu-
mab in addition to chemotherapy and trastuzumab in routine clinical
treatment of patients with primary breast cancer: a multicentric analy-
sis. Breast Cancer Res Treat 2019; 173: 319-328

Schneeweiss A, Chia S, Hickish T et al. Pertuzumab plus trastuzumab in
combination with standard neoadjuvant anthracycline-containing and
anthracycline-free chemotherapy regimens in patients with HER2-posi-
tive early breast cancer: a randomized phase Il cardiac safety study
(TRYPHAENA). Ann Oncol 2013; 24: 2278-2284

van Ramshorst MS, van der Voort A, van Werkhoven ED et al.; Dutch
Breast Cancer Research Group (BOOG). Neoadjuvant chemotherapy
with or without anthracyclines in the presence of dual HER2 blockade
for HER2-positive breast cancer (TRAIN-2): a multicentre, open-label,
randomised, phase 3 trial. Lancet Oncol 2018; 19: 1630-1640

Caudle AS, Yang WT, Krishnamurthy S et al. Improved Axillary Evaluation
Following Neoadjuvant Therapy for Patients With Node-Positive Breast
Cancer Using Selective Evaluation of Clipped Nodes: Implementation of
Targeted Axillary Dissection. ] Clin Oncol 2016; 34: 1072-1078

Kuemmel S, Heil J, Rueland A et al. A Prospective, Multicenter Registry
Study to Evaluate the Clinical Feasibility of Targeted Axillary Dissection
(TAD) in Node-Positive Breast Cancer Patients. Ann Surg 2020.
doi:10.1097/SLA.0000000000004572

Fehm TN et al. Update Breast Cancer-...

[41]

(42]

[43]

[44]

[45]

[46]

[47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

(55]

[56]

(57]

Banys-Paluchowski M, Gasparri ML, de Boniface ] et al.; The Axsana Study
Group. Surgical Management of the Axilla in Clinically Node-Positive
Breast Cancer Patients Converting to Clinical Node Negativity through
Neoadjuvant Chemotherapy: Current Status, Knowledge Gaps, and Ra-
tionale for the EUBREAST-03 AXSANA Study. Cancers (Basel) 2021; 13:
1565

Cortazar P, Zhang L, Untch M et al. Pathological complete response and
long-term clinical benefit in breast cancer: the CTNeoBC pooled analysis.
Lancet 2014; 384: 164-172

Untch M, Fasching PA, Konecny GE et al. Pathologic complete response
after neoadjuvant chemotherapy plus trastuzumab predicts favorable
survival in human epidermal growth factor receptor 2-overexpressing
breast cancer: results from the TECHNO trial of the AGO and GBG study
groups. ] Clin Oncol 2011; 29: 3351-3357

Fasching PA, Heusinger K, Haeberle L et al. Ki67, chemotherapy re-
sponse, and prognosis in breast cancer patients receiving neoadjuvant
treatment. BMC Cancer 2011; 11: 486

Huang M, O’Shaughnessy ], Zhao | et al. Evaluation of Pathologic
Complete Response as a Surrogate for Long-Term Survival Outcomes in
Triple-Negative Breast Cancer. ] Natl Compr Canc Netw 2020; 18: 1096-
1104

Huang M, O’Shaughnessy ], Zhao | et al. Association of Pathologic Com-
plete Response with Long-Term Survival Outcomes in Triple-Negative
Breast Cancer: A Meta-Analysis. Cancer Res 2020; 80: 5427-5434

Masuda N, Lee S-J, Ohtani S et al. Adjuvant Capecitabine for Breast Can-
cer after Preoperative Chemotherapy. N Engl | Med 2017; 376: 2147-
2159

von Minckwitz G, Huang CS, Mano MS et al.; KATHERINE Investigators.
Trastuzumab Emtansine for Residual Invasive HER2-Positive Breast Can-
cer. N Engl | Med 2019; 380: 617-628

Mittendorf EA, Vila ], Tucker SL et al. The Neo-Bioscore Update for Stag-
ing Breast Cancer Treated With Neoadjuvant Chemotherapy: Incorpora-
tion of Prognostic Biologic Factors Into Staging After Treatment. JAMA
Oncol 2016; 2: 929-936

Mittendorf EA, Jeruss |S, Tucker SL et al. Validation of a novel staging sys-
tem for disease-specific survival in patients with breast cancer treated
with neoadjuvant chemotherapy. ] Clin Oncol 2011; 29: 1956-1962

Fasching PA, Loibl S, Hu C et al. BRCA1/2 Mutations and Bevacizumab in
the Neoadjuvant Treatment of Breast Cancer: Response and Prognosis
Results in Patients With Triple-Negative Breast Cancer From the Gepar-
Quinto Study. ] Clin Oncol 2018; 36: 2281-2287

Paluch-Shimon S, Friedman E, Berger R et al. Neo-adjuvant doxorubicin
and cyclophosphamide followed by paclitaxel in triple-negative breast
cancer among BRCA1 mutation carriers and non-carriers. Breast Cancer
Res Treat 2016; 157: 157-165

Wunderle M, Gass P, Haberle L et al. BRCA mutations and their influence
on pathological complete response and prognosis in a clinical cohort of
neoadjuvantly treated breast cancer patients. Breast Cancer Res Treat
2018; 171: 85-94

Piccart M, Procter M, Fumagalli D et al.; APHINITY Steering Committee
and Investigators. Adjuvant Pertuzumab and Trastuzumab in Early
HER2-Positive Breast Cancer in the APHINITY Trial: 6 Years’ Follow-Up.
| Clin Oncol 2021. doi:10.1200/JC0.20.01204

von Minckwitz G, Procter M, de Azambuja E et al.; APHINITY Steering
Committee and Investigators. Adjuvant Pertuzumab and Trastuzumab
in Early HER2-Positive Breast Cancer. N Engl ] Med 2017; 377: 122-131
Chan A, Moy B, Mansi ] et al.; ExteNET Study Group. Final Efficacy Results
of Neratinib in HER2-positive Hormone Receptor-positive Early-stage
Breast Cancer From the Phase Ill ExteNET Trial. Clin Breast Cancer 2021;
21:80-91.e7

Slamon D, Eiermann W, Robert N et al.; Breast Cancer International

Research Group. Adjuvant trastuzumab in HER2-positive breast cancer.
N Engl | Med 2011; 365: 1273-1283

Geburtsh Frauenheilk 2021; 81: 654-665 | © 2021. The author(s).



(58]

[59]

(60]

[61]

(62]

(63]

(64]

(65]

(66]

[67]

(68]

(69]

[70]

(71]

Fehm TN et al. Update Breast Cancer...

Cameron D, Piccart-Gebhart M, Gelber RD et al.; Herceptin Adjuvant
(HERA) Trial Study Team. 11 years’ follow-up of trastuzumab after adju-
vant chemotherapy in HER2-positive early breast cancer: final analysis of
the HERceptin Adjuvant (HERA) trial. Lancet 2017; 389: 1195-1205

Perez EA, Romond EH, Suman V| et al. Trastuzumab plus adjuvant che-
motherapy for human epidermal growth factor receptor 2-positive
breast cancer: planned joint analysis of overall survival from NSABP
B-31 and NCCTG N9831. ] Clin Oncol 2014; 32: 3744-3752

Slamon DJ, Eiermann W, Robert NJ et al.; On Behalf of the BCIRG-006 In-
vestigators. Ten year follow-up of BCIRG-006 comparing doxorubicin
plus cyclophosphamide followed by docetaxel (AC—T) with doxorubicin
plus cyclophosphamide followed by docetaxel and trastuzumab
(AC—TH) with docetaxel, carboplatin and trastuzumab (TCH) in HER2+
early breast cancer. Cancer Res 2016; 76 (4 Suppl.): Abstract nr S5-04.
doi:10.1158/1538-7445.SABCS15-S5-04

Tolaney SM, Guo H, Pernas S et al. Seven-Year Follow-Up Analysis of Ad-
juvant Paclitaxel and Trastuzumab Trial for Node-Negative, Human Epi-
dermal Growth Factor Receptor 2-Positive Breast Cancer. ] Clin Oncol
2019; 37: 1868-1875

Tolaney SM, Barry WT, Dang CT et al. Adjuvant paclitaxel and trastuzu-
mab for node-negative, HER2-positive breast cancer. N Engl ] Med 2015;
372:134-141

Fasching PA, Gass P, Haberle L et al. Prognostic effect of Ki-67 in com-
mon clinical subgroups of patients with HER2-negative, hormone recep-
tor-positive early breast cancer. Breast Cancer Res Treat 2019; 175: 617-
625

Cheang MC, Chia SK, Voduc D et al. Ki67 index, HER2 status, and prog-
nosis of patients with luminal B breast cancer. | Natl Cancer Inst 2009;
101: 736-750

Yerushalmi R, Woods R, Ravdin PM et al. Ki67 in breast cancer: prognos-
tic and predictive potential. Lancet Oncol 2010; 11: 174-183

Nielsen TO, Leung SCY, Rimm DL et al. Assessment of Ki67 in Breast Can-
cer: Updated Recommendations from the International Ki67 in Breast
Cancer Working Group. | Natl Cancer Inst 2020. doi:10.1093/jnci/
djaa201

Gass P, Untch M, Mdiller V et al. Using Probability for Pathological Com-
plete Response (pCR) as a Decision Support Marker for Neoadjuvant
Chemotherapy in HER2 Negative Breast Cancer Patients — a Survey
Among Physicians. Geburtshilfe Frauenheilkd 2018; 78: 707-714

Smith |, Robertson |, Kilburn L et al. Long-term outcome and prognostic
value of Ki67 after perioperative endocrine therapy in postmenopausal
women with hormone-sensitive early breast cancer (POETIC): an open-
label, multicentre, parallel-group, randomised, phase 3 trial. Lancet
Oncol 2020; 21: 1443-1454

Nitz U, Gluz O, Kreipe HH et al. The run-in phase of the prospective WSG-
ADAPT HR+/HER2- trial demonstrates the feasibility of a study design
combining static and dynamic biomarker assessments for individualized
therapy in early breast cancer. Ther Adv Med Oncol 2020; 12:
1758835920973130

Harbeck N, Gluz O, Kuemmel S et al.; West German Study Group. Endo-
crine therapy alone in patients with intermediate or high-risk luminal
early breast cancer (0-3 lymph nodes), Recurrence Score <26 and Ki67
response after preoperative endocrine therapy: Primary outcome results
from the WSG-ADAPT HR+/HER2- trial. San Antonio Breast Cancer Sym-
posium 2020; 2020: GS4-04

Cardoso F, van’t Veer L, Bogaerts | et al.; MINDACT Investigators. 70-
Gene Signature as an Aid to Treatment Decisions in Early-Stage Breast
Cancer. N Engl | Med 2016; 375: 717-729

[72]

[73]

[74]

[75]

[76]

[77]

(78]

[79]

(80]

(81]

(82]

(83]

(84]

(85]

(86]

Geburtsh Frauenheilk 2021; 81: 654-665 | © 2021. The author(s).

Dowsett M, Sestak I, Lopez-Knowles E et al. Comparison of PAM50 risk of
recurrence score with oncotype DX and IHC4 for predicting risk of dis-
tant recurrence after endocrine therapy. | Clin Oncol 2013; 31: 2783-
2790

Sparano JA, Gray R|, Makower DF et al. Adjuvant Chemotherapy Guided
by a 21-Gene Expression Assay in Breast Cancer. N Engl | Med 2018; 379:
111-121

Denkert C, Loibl S, Noske A et al. Tumor-associated lymphocytes as an
independent predictor of response to neoadjuvant chemotherapy in
breast cancer. ] Clin Oncol 2010; 28: 105-113

Denkert C, von Minckwitz G, Darb-Esfahani S et al. Tumour-infiltrating
lymphocytes and prognosis in different subtypes of breast cancer: a
pooled analysis of 3771 patients treated with neoadjuvant therapy. Lan-
cet Oncol 2018; 19: 40-50

Wiirfel F, Erber R, Huebner H et al. TILGen: A Program to Investigate Im-
mune Targets in Breast Cancer Patients - First Results on the Influence of
Tumor-Infiltrating Lymphocytes. Breast Care (Basel) 2018; 13: 8-14

Harbeck N, Zhang H, Barrios CH et al. IMpassion031: Results from a
phase Il study of neoadjuvant (neoadj) atezolizumab + chemotherapy
in early triple-negative breast cancer (TNBC). Ann Oncol 2020; 31
(Suppl. 4): S1142-51215. doi:10.1016/j.annonc.2020.08.2239

Allison KH, Hammond MEH, Dowsett M et al. Estrogen and Progesterone
Receptor Testing in Breast Cancer: American Society of Clinical Oncol-
ogy/College of American Pathologists Guideline Update. Arch Pathol
Lab Med 2020; 144: 545-563

Villegas SL, Nekljudova V, Pfarr N et al. Therapy response and prognosis
of patients with early breast cancer with low positivity for hormone re-
ceptors — An analysis of 2765 patients from neoadjuvant clinical trials.
Eur ] Cancer 2021; 148: 159-170

Kommission Mamma der Arbeitsgemeinschaft Gynakologische Onkolo-
gie e.V. in der Deutschen Gesellschaft fiir Gyndkologie und Geburtshilfe
e.V. sowie in der Deutschen Krebsgesellschaft e.V. Diagnostik und The-
rapie friher und fortgeschrittener Mammakarzinome. 2021. Accessed
April 18, 2021 at: https://www.ago-online.de/fileadmin/ago-online/
downloads/_leitlinien/kommission_mamma/2021/Alle_aktuellen_
Empfehlungen_2021.pdf

Kim HA, Lee JW, Nam SJ et al.; Korean Breast Cancer Study Group. Add-
ing Ovarian Suppression to Tamoxifen for Premenopausal Breast Cancer:
A Randomized Phase Ill Trial. ] Clin Oncol 2020; 38: 434-443

Pagani O, Francis PA, Fleming GF et al.; SOFT and TEXT Investigators and
International Breast Cancer Study Group. Absolute Improvements in
Freedom From Distant Recurrence to Tailor Adjuvant Endocrine Thera-
pies for Premenopausal Women: Results From TEXT and SOFT. ] Clin
Oncol 2020; 38: 1293-1303

von Minckwitz G, Graf E, Geberth M et al. CMF versus goserelin as adju-
vant therapy for node-negative, hormone-receptor-positive breast can-
cer in premenopausal patients: a randomised trial (GABG trial IV-A-93).
Eur ] Cancer 2006; 42: 1780-1788

Schmid P, Untch M, Kossé V et al. Leuprorelin acetate every-3-months
depot versus cyclophosphamide, methotrexate, and fluorouracil as adju-
vant treatment in premenopausal patients with node-positive breast
cancer: the TABLE study. | Clin Oncol 2007; 25: 2509-2515

Sparano JA, Gray RJ, Makower DF et al. Prospective Validation of a 21-
Gene Expression Assay in Breast Cancer. N Engl | Med 2015; 373: 2005-
2014

Johnston SRD, Harbeck N, Hegg R et al.; monarchE Committee Members
and Investigators. Abemaciclib Combined With Endocrine Therapy for
the Adjuvant Treatment of HR+, HER2-, Node-Positive, High-Risk, Early
Breast Cancer (monarchk). | Clin Oncol 2020; 38: 3987-3998

665



