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ABSTRACT

The further development of therapies for women with early

breast cancer is progressing far more slowly than in the case

of patients with advanced breast cancer and is additionally de-

layed compared to developments in metastatic breast cancer.

Nonetheless, significant advancements have been able to be

recorded recently. This review summarises the latest develop-

ments in view of the most recent publications and profession-

al conferences. For hormone-receptor-positive patients, new

aspects for the duration of antihormone therapy and with re-

gard to the benefits of multigene tests have been published.

In the case of HER2-positive patients, the value of post-neo-

adjuvant therapy and de-escalation of the therapy is dis-

cussed. In patients with triple-negative breast cancer, there is

a question of whether the knowledge of the biological back-

ground of a homologous recombination deficiency (HRD)

helps develop new therapies for this subtype. In particular

the “use” of a BRCA1/2mutation or the biological characteris-

tic HRD as a potential motive for therapy plays a role here in

specifying the significance of platinum therapy and therapy

with PARP inhibitors.

ZUSAMMENFASSUNG

Die Weiterentwicklung der Therapien für Frauen mit einem

frühen Mammakarzinom schreitet deutlich langsamer voran

als bei Patientinnen mit fortgeschrittenem Mammakarzinom

und ist zudem zeitlich versetzt zu Entwicklungen beim metas-

tasiertem Mammakarzinom. Trotzdem konnten in letzter Zeit

deutliche Fortschritte verzeichnet werden. Diese Übersichts-

arbeit fasst die jüngsten Entwicklungen vor dem Hintergrund

der neuesten Publikationen und Fachkongresse zusammen.

Für hormonrezeptorpositive Patientinnen sind neue Aspekte

für die Dauer der Antihormontherapie und in Bezug auf den

Nutzen von Multigentests veröffentlicht worden. Bei HER2-

positiven Patientinnen wird der Stellenwert einer post-neo-

adjuvanten Therapie und eine Deeskalation der Therapie dis-

kutiert. Bei Patientinnen mit tripel-negativem Mammakarzi-

nom stellt sich die Frage, ob das Wissen um den biologischen

Hintergrund einer Defizienz der homologen Rekombination

(HRD) dabei hilft, neue Therapien für diesen Subtyp zu ent-

wickeln. Insbesondere die „Nutzung“ einer BRCA1/2-Mutation

oder des biologischen Merkmals HRD als potenzielles Thera-

piemotiv spielen dabei eine Rolle, den Stellenwert der Platin-

therapie und einer Therapie mit PARP-Inhibitoren zu spezifi-

zieren.
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Introduction
In recent years, a number of studies have been published on pa-
tients with breast cancer which represent particular challenges
for patients as well as physicians. In the case of patients with early
breast cancer, it is discussed whether multigene tests can help
identify those patients in whom chemotherapy can definitively
be avoided and vice-versa, whether patients with a poor prognosis
can also benefit from chemotherapy. In particular, the assumption
of costs by the health insurance companies for such tests has been
the subject of controversy in discussions in recent years. More-
over, particularly in the case of HER2-positive breast cancer, op-
portunities have been created by modern, so-called post-neoad-
juvant study concepts to offer patients not only effective thera-
pies for which standard treatment has not yet been sufficient but
also to better understand the molecular mechanisms of resistance
of a neoadjuvant therapy. The latest study results, including
against the background of the current conferences such as the
conference of the American Society of Clinical Oncology, ASCO)
in 2019 are summarised below.
Prevention and Risk Factors
One of the most challenging undertakings in personalised medi-
cine is undoubtedly individualised prevention for each patient.
While prevention is one of the most important principles of med-
icine to prevent damage from occurring in the first place, it is dif-
ficult to identify those individuals for whom certain measures are
useful.

With regard to genetic risk factors, approx. 200 validated risk
loci have been described to date (highly penetrating, moderately
1080
penetrating and low-penetrating genetic variants), which may ex-
plain 35–40% of the increased familial risk [1–14]. However, this
also means that 60% of the increased familial risk cannot be ex-
plained by the mere genetic connections and it may still be some
time until the interaction between genes or between genes and
the environment can be connected in a usable way for the patient.

Nonetheless, the use of genetic and non-genetic risk informa-
tion is more advanced than ever. There are some studies which at-
tempt to decode the gene-gene interaction on the one hand and
the gene-environment interaction on the other hand [15–29].
The two analyses which can most likely be used in clinical practice
for patients are the use of as many risk variants as possible in order
to define risk groups for patients with them [24,30–32]. An ex-
ample for practical implementation is shown in ▶ Figs. 1 and 2.
These present that the 10% of 60-year-old women with the high-
est risk of at least 10% will develop hormone-receptor-positive
breast cancer in the next 10 years. For the hormone-receptor-
negative patients, the prediction is significantly reduced. Here it
can be predicted for the 1% of women with the highest risk that
they will develop a hormone-receptor-negative breast cancer with
a probability of at least 1% [30].

The prediction could be optimised even further in combination
with other risk factors, such as the analysis of mammographic
density. In a large study in which 77 risk variants and the mammo-
graphic density were analysed, it was not able to be shown that
the genetic variants which were responsible for the breast cancer
risk could also explain the varying mammographic density. This
means that both factors predict the risk independently of each
other [15]. For the mammographic density, it is also known that
it correlates with molecular characteristics of the breast cancer
Schütz F et al. Update Breast Cancer… Geburtsh Frauenheilk 2019; 79: 1079–1089
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▶ Fig. 1 Absolute 10-year risk depending on age for hormone-receptor-positive breast cancer (according to [30]).
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▶ Fig. 2 Absolute 10-year risk depending on age for hormone-receptor-negative breast cancer (according to [30]).
[33,34]. This individualised assessment of risk factors may facili-
tate individualised early detection.

For women with a BRCA1 mutation, entirely new options for
prevention potentially open up. The great significance of the
RANKL/RANK pathway in women with a BRCA1mutation has been
known for some time [35–37].
Schütz F et al. Update Breast Cancer… Geburtsh Frauenheilk 2019; 79: 1079–1089
A study on patients with BRCA1 mutations receiving the anti-
RANKL antibody denosumab was therefore already started on this
basis. A total of 2918 patients who carry mutations are to be ran-
domised. Recruitment began in July 2017 [38]. The study design is
shown in ▶ Fig. 3.
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▶ Fig. 3 Study design of the BRCA‑P/ABCSG‑50 study (according to [99]).
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Early HER2-positive Breast Cancer

Neoadjuvant experiences with anti-HER2 therapies

In the neoadjuvant therapy situation, combination therapy with
chemotherapy + trastuzumab + pertuzumab is approved and re-
sults in rates for pathological complete remission (pCR) of approx.
40–50% [39,40]. The antibody-toxin conjugate (ADC) trastuzu-
mab-emtansine (T‑DM1) was able to demonstrate significant ad-
vantages for progression-free survival (PFS) and overall survival
(OS) in a metastatic situation on the one hand [41] and recently
also significant advantages for disease-free survival (DFS) in the
post-neoadjuvant situation [42]. This raises the question of
whether neoadjuvant therapy with T‑DM1, for example, without
classical chemotherapy but in combination with pertuzumab, pro-
vides an advantage for the patients. This issue was investigated
within the scope of the neoadjuvant KRISTINE study. The KRISTINE
study is a randomised, two-arm, open phase 3 study which com-
pared 6 cycles of neoadjuvant therapy with docetaxel and carbo-
platin in combination with trastuzumab and pertuzumab
(n = 223) with the alternative with 6 cycles of T‑DM1 and pertuzu-
mab (n = 221). Postoperatively the patients in the chemotherapy
arm received 12 cycles of pertuzumab and trastuzumab, the pa-
tients in the T‑DM1 arm received 12 cycles of T‑DM1 and pertuzu-
mab. For the patients in the T‑DM1 arm who did not achieve pCR,
adjuvant chemotherapy was recommended. The pCR rates (44.4
vs. 55.7% [p = 0.016]) in favour of the chemotherapy arm had al-
ready been published two years ago [43]. Currently, the second-
ary endpoints of disease-free survival (DFS) and invasive disease-
free survival (IDFS) were reported after a median follow-up obser-
vation period of 37 months. In the DFS, a significant difference
was seen in favour of the T‑DM1 arm (hazard ratio [HR]: 2.61;
95% CI: 1.36–4.98), whereby this was triggered primarily by the
15 patients who suffered progression on the neoadjuvant ther-
apy. In the chemotherapy arm, no progression during the neoad-
juvant therapy was observed. In 12 of these 15 patients, a hetero-
geneous HER2 diagnosis was noted which may have contributed
to this result. By contrast, the IDFS was comparable (HR = 1.11;
1082
95% CI 0.52–2.40). To understand this, it must be mentioned that
the DFS was calculated after randomisation but the IDFS was cal-
culated after surgery and thus the 15 patients with progression in
the neoadjuvant situation, as listed above, did not influence the
DFS and IDFS [44]. The results of the KRISTINE study certainly
generate hypotheses, yet they indicate that a loss of efficacy
through de-escalation may be able to be compensated with a
therapy modification controlled by the biomarker “response”.

De-escalation in anti-HER2-targeted therapies

The large number of drugs for the treatment of HER2-positive
breast cancer represent the basis for considering a de-escalation
of the therapies with regard to the duration of a therapy as well
as the reduction of conventional chemotherapy. A new study re-
garding this issue was recently presented, the PREDIX study [45].
In this Swedish phase 3 study, patients were randomised either in
the standard arm (103 patients; 6× docetaxel, trastuzumab, per-
tuzumab → breast surgery → 2× EC) or in the experimental arm
(99 patients; 6× trastuzumab-emtansine (T‑DM1) → breast sur-
gery → 4× EC). After EC therapy, both arms received 11× trastuz-
umab s. c. pCR was identified in the standard arm in 47% and in
the experimental arms in 45% of the treated patients. In the hor-
mone-receptor-negative patients, the rate was 67 and 59% and in
the hormone-receptor-positive patients, the rate was 36% in both
arms. No differences were significant. The known adverse effects
of the drugs used were seen and here it could be noted that mild-
er as well as serious adverse effects were found more rarely in the
experimental arm [45]. Yet whether the ADC T‑DM1 actually rep-
resents an effective option for treating breast cancer in a targeted
manner and with few adverse effects must be seen in the connec-
tion with other studies. However, strategies must still be found to
identify those patients who are predestined for such de-escalating
therapy by using molecular, genetic, or imaging markers.
Schütz F et al. Update Breast Cancer… Geburtsh Frauenheilk 2019; 79: 1079–1089



Benefits of a stratified, post-neoadjuvant therapy
in HER2-positive breast cancer

Neoadjuvant systemic therapy permits in vivo sensitivity testing in
addition to a reduction in surgical morbidity (more breast conser-
vation, fewer axillary lymphadenectomies) [46–48]. Based on the
effect of the neoadjuvant systemic therapy on the primary tu-
mour, its effect on the long-term prognosis can be estimated
[49,50].

Patients with HER2-positive breast cancer who did not achieve
any pathological complete remission in the breast and axilla on
neoadjuvant systemic therapy (pCR, ypT0/is ypN0) have an in-
creased risk of recurrence and mortality [51–53]. The phase 3
KATHERINE study included 1486 patients with primary HER2-pos-
itive breast cancer who had not achieved pCR following neoadju-
vant standard therapy with at least one taxane and trastuzumab
for at least 9 weeks. On a randomised basis, they postoperatively
received either T‑DM1 (3.6mg/kg) or trastuzumab (6mg/kg)
every 3 weeks for 14 cycles. With a median follow-up period of
41 months, the switch to T‑DM1 significantly improved the inva-
sive disease-free survival after 3 years (primary endpoint), from
77.0 to 88.3% (Δ 11.3%; HR 0.50; 95% CI: 0.39–0.64; p < 0.0001)
as well as the metastasis-free survival (distant disease-free surviv-
al, DDFS) from 83.0 to 89.7% (Δ 6.7%; HR = 0.60; 95% CI: 0.45–
0.79). This benefit was achieved at the expense of an increase in
thrombopenia (grade ≥ 3 Δ + 5.7%), increased liver values (grade
≥ 3 Δ approx. + 1%) and polyneuropathy (grade ≥ 3 Δ + 1.4%) [42].

In addition, data from this study on quality of life were recently
presented [54]. They were collected with the standardised and
validated questionnaires European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ‑C30) and EORTC QLQ-Breast Cancer Module 23
(QLQ-BR23) during randomisation, on the first day of the 5th and
11th cycle, within 30 days after ending the study medication and
after 6 and 12 months of follow-up observation. Overall, 612
(82%) and 640 (86%) patients in the trastuzumab and T‑DM1
arms respectively were included in the assessment for whom
quality-of-life parameters were surveyed at at least one additional
time point, in addition to the baseline survey. The questionnaires
after 6 and 12 months of follow-up observation were also avail-
able from more than 70% of the patients in both study arms. The
slightly increased rate of adverse effects on T‑DM1 in comparison
to trastuzumab (all grades 99 vs. 93%; grade ≥ 3 26 vs. 15%) had
only a minimal and transient influence on patientsʼ quality of life.
The mean value changes as compared to the baseline values were
comparable and small in both treatment arms. On average, in
both arms, no clinically significant worsening in the functional
and symptom parameters was measured. Numerically, somewhat
more patients in the T‑DM1 arm than in the trastuzumab arm in-
dicated a clinically significant worsening of individual quality-of-
life parameters at individual points in time. However, these differ-
ences disappeared after 6 months of follow-up observation.

The data on quality of life thus confirm the superior efficacy of
T‑DM1 in comparison to trastuzumab in patients with HER2-posi-
tive breast cancer and invasive residual tumour following neoadju-
vant chemo- and anti-HER2 therapy.
Schütz F et al. Update Breast Cancer… Geburtsh Frauenheilk 2019; 79: 1079–1089
Early Hormone-Receptor-Positive
Breast Cancer

With regard to the adjuvant therapy of patients with a hormone-
receptor-positive breast cancer, the duration, choice, and se-
quence of aromatase inhibitors (AI) or tamoxifen depend in par-
ticular on the menopause status, tolerance, and risk of recurrence.
Another intensively discussed topic is expanded adjuvant endo-
crine therapy (years 5–10 or even beyond). In accordance with
the recommendations of the AGO Breast Cancer committee, this
is recommended in the first 5 years only in the case of higher risk
with concomitantly good tolerance [55,56]. In premenopausal
women, the expanded therapy is administered with a total of
10 years of tamoxifen according to the data of the ATLAS study
[57]. In the postmenopausal situation, a switch can be made to
an AI. In patients who had started with an AI, the data according
to the ABCSG-16 study to date suggest an extension to 7 instead
of 10 years [58].

The exact duration of the expanded endocrine therapy with
aromatase inhibitors following an initial sequence therapy of ta-
moxifen followed by an aromatase inhibitor is additionally the fo-
cus of further investigations: In a prospective randomised study
(NCT01064635) by Del Mastro et al. [59], various durations of
treatment with an endocrine therapy with AI after tamoxifen were
investigated. The collective consisted of postmenopausal patients
with hormone-receptor-positive, primary breast cancer who had
adjuvantly received 2–3 years of tamoxifen. Randomisation into
two groups was performed: 2–3 years of further therapy with le-
trozole or 5 years of letrozole. The primary endpoint was the DFS.
A total of 2056 patients were included in the study. Of these pa-
tients, 1030 received the brief therapy with letrozole for 2–3 years
and 1026 patients received the longer, 5-year therapy. The base-
line characteristics, in particular, age and node status (node-neg-
ative patients: 56 vs. 56%; (neo-)adjuvant chemotherapy: 53.4 vs.
54.1%) were homogeneously distributed in both groups. The me-
dian follow-up period was 10 years (8.6–11.4). The 8-year DFS
rate was 80% (95% CI 77.3–82.7) and 85% (95% CI 82.9–87.6) in
the case of brief or prolonged administration (HR: 0.82; 95% CI
0.68–0.98; p = 0.031). This significant advantage did not change
by adjusting the node status, age, or grading. However, the rate
of diagnosed osteoporosis was twice as high in the group with
prolonged therapy: 81 (8.3%) versus 47 (4.8%), which makes the
necessary benefit/risk assessment clear. Therefore the further
identification of the collective which actually benefits from ex-
panded therapy is necessary for clinical practice. However, there
is currently no sufficiently validated biomarker for a possible pre-
diction [55]. Within the framework of a translational question
from the aTTom study, it was now investigated whether the Breast
Cancer Index (BCI) can be used for the individual therapeutic de-
cision regarding expanded endocrine therapy [60]. Within the
framework of the aTTom study – similarly to the ATLAS study –
6956 patients after at least four years of tamoxifen therapy were
randomised to stop therapy or continue with another 5 years of
tamoxifen. After an 8.9-year follow-up, the prolonged tamoxifen
therapy demonstrated a benefit for the entire group with regard
to the disease-free survival with an HR of 0.86 (95% CI 0.77–0.96
1083



GebFra Science | Review
[p = 0.006]). The BCI is a gene expression test consisting of a sig-
nature of 11 genes which contains 5 genes for tumour prolifera-
tion as well as 2 genes of the oestrogen signalling pathway. The
BCI provides information on the cumulative prognosis of years
0–10, as well as on the risk of late distant metastasis (in years 5+)
and on the prediction of the benefit of expanded endocrine ther-
apy. The current analyses are based on a follow-up observation of
the patients for a median of 12.6 years. The BCI result was avail-
able for a total of 1822 hormone-receptor-positive patients. Of
these patients, 583 had a positive node status. While in the case
of patients with a positive node status and low BCI result, no sig-
nificant advantage through the 10-year therapy was able to be
demonstrated (HR = 0.88; 95% CI: 0.65–1.18 and HR = 1.07; 95%
CI: 0.69–1.65), an advantage for patients with a high BCI result
was seen with an HR of 0.35 (95% CI: 0.15–0.86). The absolute
difference in DFS through the extended therapy was 4.7% in
node-positive patients (p = 0.388), −0.2% (p = 0.768) at a low BCI
score, and 10.2% (p = 0.027) at a high BCI score. Even after adjust-
ing age, tumour size, grading, ER and PR status, a significant inter-
action between BCI and therapy was seen (p = 0.01). The authors
concluded that the BCI gene expression test is predictive for the
expanded endocrine therapy with 10 years of tamoxifen in node-
positive patients.

With regard to the GIM4 study, a current discussion on the re-
sults [61] revealed that the expanded therapy with an AI beyond
5 years demonstrated only a minimal to no effect on the disease-
free survival, however it substantially reduced secondary carcino-
mas. The advantages and disadvantages must still be discussed
individually with the patient and a mutual therapeutic decision
must be made. The high discontinuation rates after the 5th year
must be taken into account here. The adherence or compliance
here is 57.5% to a maximum of 85–90%, depending on the study.
With regard to the Trans-aTTom study, it was discussed [61] that
only the group of node-positive patients met the prespecified cri-
teria for the analysis and thus no statement on the node-negative
patients can be made. Even if there is now an option to avoid over-
treatment, the results for the entire collective should be waited
for and confirmed by another study with comparable therapy
and length – only then will there be corresponding evidence. In
addition, the benefit of the BCI test for patients with aromatase
inhibitor therapy in the first 5 years remains open.

While BCI has not yet been broadly applied in clinical practice,
data from a prospective, randomised study are available following
the publication of the TAILORx study [62,63] which attempts to
identify the hormone-receptor-positive patients who can defini-
tively omit chemotherapy. Here the study showed that in patients
under age 50, it is questionable as to whether chemotherapy can
be omitted [62]. In the current discussion [61], it must be borne in
mind that caution is called for in the interaction between age and
risk score (RS) within the scope of the TAILORx study, since this is
an exploratory analysis: The TAILORx study showed that endo-
crine therapy is not inferior to chemotherapy in the case of a re-
currence score between 11 and 25 in patients over age 50 and be-
tween 11 and 16 in patients under age 50. The addition of clinical-
pathological parameters should also allow an exemplary answer
to the question as to whether the prognostic information (low risk
– tumour ≤ 3 cm and G1, < 2 cm and G2, or ≤ 1 cm and G3) or high
1084
risk (if the criteria of the low-risk group are not met) [64] can be
further improved. Through the addition of these parameters, the
group of patients under age 50 with a recurrence score between
16 and 20 can be further differentiated: absolute risk reduction
with chemotherapy in the case of an RS of 16–20 (n = 923):
−0.2% (standard error [SE] ± 2.1%) for low risk vs. 6.5% (SE
± 4.9%) for high risk. This confirms once again that the meaning-
fulness of gene expression analyses should be considered in the
context of clinical-pathological parameters. An intriguing ques-
tion remains regarding whether women ≤ 50 years could possibly
benefit from ovarian suppression with tamoxifen/AI instead of
chemotherapy.

In summary, instruments are needed which integrate clinical
and pathological factors as well as biomarkers from tumour tissue
and blood and additional patient factors in order to ensure truly
individualised therapeutic approaches.

With the introduction of CDK4/6 inhibitors in patients with
hormone-receptor-positive breast cancer (summarised in [65]),
in particular also because 2 studies showed a significant overall
survival advantage [66–68], large adjuvant therapy studies have
been started for all 3 approved CDK4/6 inhibitors. The study re-
sults are still all pending. However, similar to the case in the above
studies, adherence is no doubt an important topic [69,70] which
must be better understood and which could possibly be improved
through digital patient support [71–74] or special communica-
tion programmes.
Early, Triple-Negative Breast Cancer
Patients with early, triple-negative breast cancer have the worst
prognosis of all molecular subtypes, now that patients with a
HER2-positive finding benefit so clearly from trastuzumab therapy
that, by now, they represent a prognostically favourable group
[75]. Since there are no points of attack for targeted therapy, che-
motherapy is the only standard therapeutic option to date. How-
ever, a relatively high proportion of patients also responded to
chemotherapy. Following neoadjuvant chemotherapy, approx.
40–50% of the TNBC patients achieve pCR. For these patients, it
is known that they also have an excellent prognosis [32,76–83].
In the search for new targets for these patients, more and more
about the biology of this breast cancer subtype is being under-
stood. Some of these characteristics could soon help to better
treat this form of breast cancer also in a non-metastatic primary
situation.

Chemotherapy combinations containing platinum are increas-
ingly being used in the case of this tumour biology, as a result of
which the rate of pathological complete remissions (pCR) has
been able to be significantly increased in the neoadjuvant setting.
However, its effect on the long-term prognosis has not been de-
finitively explained to date [79,84–87]. Here other biomarkers
(apart from the triple-negative receptor status) could be helpful
in identifying those patients who benefit the most from chemo-
therapy containing platinum. In view of this, the HRD score
(HRD = Homologous Recombination Deficiency) is a marker of in-
terest. Homologous recombination is necessary, among other
things, to repair double-strand breaks, such as those caused by
platinum derivatives [88]. Since BRCA1 and BRCA2 play an impor-
Schütz F et al. Update Breast Cancer… Geburtsh Frauenheilk 2019; 79: 1079–1089
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tant role in the repair of double-strand breaks, BRCA1/2-associ-
ated carcinomas are characterised by an elevated HRD score
(▶ Fig. 4). Patients with a BRCA1/2 germ line mutation (gBRCA)
also more frequently develop triple-negative breast cancer and
patients with a triple-negative breast cancer far more frequently
have a BRCA1/2 mutation [1,3, 10,80,83]. Accordingly, in spora-
dic triple-negative tumours, there are frequently changes which
resemble the pathological and molecular genetic characteristics
of gBRCA mutated carcinomas (so-called “BRCAness”), and also
increased HRD-positive tumours [89].

In the recently presented TRCBC-030 study, the extent to
which the HRD score is associated with the response to neoadju-
vant therapy either with paclitaxel or cisplatin was investigated
[90]. Of 140 patients with triple-negative primary breast cancer
(stage II–III, gBRCA-negative) randomised to 4× cisplatin 75mg/
m2, q3w vs. 12× paclitaxel 80mg/m2, q1w, 68/95 (71.6%) pa-
tients had a usable test result (Myriad Genetics) of “HRD-positive”
(score > 33). 15% of the patients in the carboplatin arm and 13%
of the patients in the paclitaxel arm had a pCR. In neither of the
two arms was a connection between therapeutic response and
HRD positivity seen. Similar data were already demonstrated
within the framework of the German GeparSixto study. In this
study, the HRD positivity as well as the presence of a gBRCA1 mu-
tation or gBRCA2 mutation were confirmed as markers for an
overall better response to neoadjuvant systemic therapy, however
they were not predictive for an explicit benefit through the addi-
tion of carboplatin [80,91]. In routine clinical practice as well, sim-
ilar effects with regard to platinum and gBRCA mutations in the
neoadjuvant situation have been described [92].

Another recently presented study on the predictive value of
the defective homologous recombination is the GeparOla study
in which the effect of PARP inhibition with olaparib on pCR was in-
vestigated [93]. Only HRD-positive or BRCA1/2-positive (somatic
or germ line mutation) women with early HER2-negative breast
cancer were included. The patients received either 12× paclitaxel
(80mg/m2) weekly + olaparib 2× daily (PO) or 12× paclitaxel
(80mg/m2) weekly + carboplatin (AUC2) weekly (PCb), each fol-
lowed by EC (90/600mg/m2, q14d or q21d). The primary study
endpoint was not the comparison of both arms, but rather the
question of whether a pCR rate of at least 55% can be reached
with the combination containing olaparib. 69 patients were ran-
domised in the PO → C arm and 37 in the PCb → EC arm. In the
PO arm, fewer therapeutic discontinuations and fewer adverse ef-
fects were seen than in the PCb arm. The pCR rate in the PO arm
was 55.1% (90% CI: 44.5–65.3). Although the primary study end-
point was not reached with regard to the confidence interval, the
pCR rate was comparable with that of the PCb arm (48.6%; 90%
CI: 34.3–63.2). Interestingly, the olaparib combination in the hor-
mone-receptor-positive patients was nearly as effective as in the
hormone-receptor-negative patients with a pCR rate of 52.6% in
comparison to 56.0%. By contrast, the therapy containing carbo-
platin appeared less effective in the hormone-receptor-positive
women (20.0% pCR rate). In addition, the efficacy of olaparib
was more pronounced in younger patients (< 40 years) (pCR rate
of 76.2%). With regard to the BRCA1/2 status, a trend was once
again confirmed that, if a BRCA1/2 mutation is present, the pCR
rate is higher overall on the one hand, and on the other hand,
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the PCb arm appeared to be less effective in patients with BRCA1/
2 wild type (pCR rate of 37.5). However, reference is made to the
small number of cases in the individual groups and to the fact that
this concerns purely numerical comparisons. In the previously
published BrighTNess study, no benefit from the addition of veli-
parib to carboplatin and paclitaxel was seen in triple-negative pa-
tients, independent of BRCA1/2 status [87]. The GeparOla study
now opens the perspective of investigating in further studies on
whether paclitaxel should be supplemented with a PARP inhibitor
in HRD-positive patients and whether in doing so, carboplatin can
be omitted, in view of the increased adverse effects. However,
there should be a focus on potential long-term toxicities of PARP
inhibition, and not only the pCR but also the influence of the long-
term prognosis should be taken into account.

Checkpoint inhibition in early triple-negative
breast cancer

It is already known that in patients with triple-negative breast can-
cer, an infiltration with lymphocytes (TILs) is associated with a
higher pCR rate and a better prognosis [77,94]. In the first lines
of therapy in advanced breast cancer in the case of positivity of
the immune cells in the tumour for PD‑L1, a significant survival
advantage was able to be demonstrated in the case of therapy
with the anti-PD‑L1 antibody atezolizumab and nab-paclitaxel ver-
sus therapy with nab-paclitaxel alone [95]. There are now the first
indications of the efficacy from the neoadjuvant situation. In a
press release, it was reported [96] that the Keynote-522 study
[97] is positive with regard to one of the two primary endpoints
(pCR). This means that the addition of the anti-PD‑1 antibody
pembrolizumab to chemotherapy was able to significantly in-
crease the rate of pCR. 1174 triple-negative patients were re-
cruited in the study [98].
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With the introduction of the multigene tests in hormone-recep-
tor-positive patients and the success of T‑DM1 after failure of
neoadjuvant chemotherapy with anti-HER2 combinations, signifi-
cant advancements have been achieved in some patients with
early breast cancer. The assessments of therapeutic success from
the metastatic situation (CDK4/6 inhibitors) are still ongoing. It
can also be expected for therapy programmes, such as with the
PI3K inhibitor alpelisib, to be created. For triple-negative breast
cancer, there is in fact an increasing understanding of the tumour
biology, however except for the PARP inhibitors for tumours with
BRCA1/2 mutation, targeted therapies which could bring promis-
ing success are lacking. It thus remains to be seen whether new
targeted therapies and, in particular, immunotherapies for pa-
tients with early breast cancer could mean an advancement in
treatment.
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