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AB STR AC T

ZU SAM ME N FA SS UN G

In primary early breast cancer, the aim of treatment planning
is to obtain an increasingly better understanding of the disease. The identification of patients with an excellent prognosis could help this group avoid unnecessary treatments. Furthermore, the planning of treatment is becoming increasingly
patient-focussed. There is a growing understanding of those
patients who benefit particularly from chemotherapy, as well
as of those who could benefit from immunotherapy. Studies
conducted on immunotherapies will be published shortly.
Smaller individual studies offer an initial insight into the efficacy of checkpoint inhibitors (anti-PD1/PDL1 therapies). Not
least, one of the largest breast cancer studies of all times has
recently come to an end. The use of a multigene test has
shown that it is sufficient to identify patients with such a good
prognosis that chemotherapy is unnecessary. This review article is intended to summarise the current studies and give
an outlook on current developments.

Beim primären, frühen Mammakarzinom zielt die Behandlungsplanung auf ein immer besseres Verständnis der Erkrankung ab. Die Identifikation von Patientinnen mit einer exzellenten Prognose könnte dieser Gruppe helfen, unnötige Therapien zu vermeiden. Weiterhin wird die Planung der Therapie
immer weiter auf die Patientin abgestimmt. Das Wissen über
Patientinnen, die besonders von einer Chemotherapie profitieren, wächst genauso wie das Wissen um Patientinnen,
die von einer Immuntherapie profitieren könnten. Hinsichtlich
der Immuntherapien stehen die durchgeführten Studien kurz
vor der Publikation. Einzelne kleinere Studien bieten einen ersten Einblick in die Wirksamkeit der Checkpoint-Inhibitoren
(Anti-PD1/PDL1-Therapien). Nicht zuletzt konnte kürzlich
eine der größten Brustkrebsstudien aller Zeiten zu Ende geführt werden. Die Anwendung eines Multigentests konnte
zeigen, dass er ausreicht, um Patientinnen mit einer so guten
Prognose zu identifizieren, dass keine Chemotherapie nötig
ist. Dieser Review-Artikel soll die aktuellen Studien zusammenfassen und einen Ausblick der gegenwärtigen Entwicklungen geben.

Introduction
One of the fundamental principles of medical practice, “primum
non nocere”, Latin for “first, do no harm” is as topical in 2018 as
ever. This applies in particular to cancers. The other principles of
this Hippocratic tradition such as “second, be careful” and “third,
cure” also have their correlates in the current study results, guidelines and treatment recommendations [1 – 3]. For cancers, this
means that the identification of patients with a good and poor
prognosis, with good and poor treatment responses and with severe vs. mild adverse reactions continues to be one of the main
areas of research and of efforts to transpose these findings into
clinical practice. Current developments are increasingly heading
in this direction with the presentation in the last few months of a
series of studies at large international congresses such as that of
the American Society of Oncology 2018, the American Association of Cancer Research 2018, the Congress of the German Society for Senology and the Cancer Congress 2018, as well as in international publications.

Prevention
Individualised risk prediction
It is still the case that only some breast cancers can be explained
by risk factors. In the last few years, work has been undertaken in
particular on genetic risk factors and mammographic density. A
huge amount of data has been generated in the area of genetic
risk factors in the last 10 years, which explain about 38 % in total
of a two-fold increase in familial relative risk [4 – 7]. Of this figure,
about 20 % is explained by moderate to high penetrance genes
(BRCA1, BRCA2, CHEK2, PALB2, etc.) and 18 % by frequent risk variWöckel A et al. Update Breast Cancer …
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ants, about 173 of which have been validated and published [4 –
30]. It is also estimated that a further 23 % of the two-fold increase
in familial relative risk can be explained by common variants that
have not yet been described [7]. This knowledge is utilised to develop what are known as polygenic risk scores or prediction models for the individual breast cancer risk or specific subtypes [31 –
36], which can then be converted into individualised early detection measures, albeit only in studies to date [32, 37 – 41]. Germline variants are increasingly appearing to play a role in the choice
of therapy and prediction of therapeutic effectiveness, not only in
risk prediction but also in treatment [42 – 46].

New medicinal prevention strategies
In terms of actual primary prevention, it has recently been demonstrated that the RANKL/RANK/OPG pathway plays a particular
role in BRCA1 mutation carriers [47 – 50]. Based on previous studies involving, amongst others, a cohort of BRCA1 mutation carriers
who responded to treatment with denosumab with a reduction in
the proliferation of breast epithelial cells [47], a prevention study
is now being conducted with denosumab in BRCA1 mutation carriers [51]. If effective, this therapy would have a good benefit/risk
profile with an acceptable side effect profile for this individual risk
population.

New local radiotherapeutic prevention strategies
For breast cancer patients with the BRCA1/2 mutation, the question also arises of how to deal with the risk of contralateral breast
cancer. The cumulative risk in the first 20 years following breast
cancer is about 40 % [52]. For these patients, the option of a contralateral mastectomy is mooted [53, 54]. A further experimental
option, contralateral radiation, has been evaluated in a recently
published study [55]. This phase II study enrolled 162 patients
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with a BRCA1/2 mutation, 81 of whom had decided for and 81
against radiation of the contralateral breast [55]. At a median follow-up of 60 months, 9 patients in the non-irradiated group had
developed contralateral breast cancer, whereas this was the case
in only 2 patients in the irradiated group (p = 0.027). Interestingly,
the 9 relapses in the non-irradiated group occurred after a median
of 24 months, whereas the 2 relapses in the irradiated group occurred after 80 and 109 months [55]. There were no early or late
complications of irradiation in the irradiated group so that contralateral radiation for patients with a BRCA1/2 mutation could provide an alternative to prophylactic contralateral mastectomy.

Early Breast Cancer – Systemic Treatment
of the Premenopausal Patient

Early Breast Cancer – Local Therapy

Data on aromatase inhibitors is growing

Local therapy, in other words the removal of all tumour cells from
the breast and the locoregional lymph nodes, is the basis of primary treatment of breast cancer. Some aspects of irradiation of
the locoregional lymph nodes continue to be investigated. The
EORTC-22922/10925 study investigated the value of irradiation
of the medial supraclavicular and the internal mammary lymph
nodes in breast cancer of clinical stages I–III [56]. The analyses of
the 15-year follow-up have now been presented [57]. Four thousand and four patients with axillary lymph node involvement and/
or medial tumour localisation were enrolled in the study. Patients
were randomised for or against irradiation of the above-mentioned lymph node stations. About half the patients (55.6 %) were
included with lymph node involvement, whereas the other patients had negative lymph nodes but a medial tumour localisation.
The primary aim of the study was to identify a difference of 4.0 %
in 10-year overall survival between the two arms, but this aim was
not achieved with a marginally non-significant benefit of 1.6 %
(p = 0.056) [56].
In the analysis that has now been published with a median follow-up of 15.7 years, there was a somewhat greater numerical
benefit of 2.4 % in terms of overall survival for extensive irradiation, but this difference was still non-significant (p = 0.358) [57].
Breast cancer mortality was significantly improved by 3.9 %
(p = 0.005) and the relapse rate by 2.6 % (p = 0.024) [57], but at
the present time the authors still have no explanation as to why
this does not convert into a significant overall survival benefit
[57]. Before the extensive subgroup analyses announced by the
authors are published, therefore, it is not possible to evaluate definitively either the value of more intensive irradiation as a whole
or the question of which patients benefit in particular.
It has been known for some time that radiotherapy of tumours
does not just have a local effect [58]. The effect whereby irradiation can not only achieve a local response but also exert an action
on distant, non-irradiated regions is known as an “abscopal effect”. The underlying mechanisms are not well understood and
the effect has not been used therapeutically to date [58]. As the
suspected effects are immunological in nature, it would be possible to attempt to utilise these effects for cancer therapy in combination with new, immunological therapies.
A recently presented phase II study on the combination of irradiation and pembrolizumab in metastatic triple-negative breast
cancer has shown promising results here [59]. Even if the group
of patients evaluable after 13 weeks was small with a total of 9,
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the response rate of 33 % outside the irradiated localisations and
the persistence of a response for up to 40 weeks showed a clear
difference from the expected response rate of just 5–7 % in such
a cohort with a median of 3 cytotoxic treatments prior to inclusion in the study. This is therefore a further indication of the possible effects of the combination of radiation and immunotherapy,
for which promising results are already available [60, 61].

The adjuvant use of tamoxifen (TAM) in premenopausal women
with hormone receptor-positive breast cancer is one of the most
effective treatment options [62]. As the most effective treatment,
aromatase inhibitors (AI) are one of the standards in postmenopausal patients [63]. For premenopausal patients, some studies
have been conducted that have evaluated aromatase inhibitors
with concomitant ovarian function suppression [64 – 66].
A recent analysis of the SOFT and TEXT study has now shown
that the additional use of ovarian function suppression (OFS, e.g.
by administration of a GnRH analogue) may be considered in
women who continue to be or become premenopausal again
within 8 months of receiving chemotherapy. In a current analysis
of the 8-year data from the two studies, this procedure significantly improves disease-free and overall survival [66]. If an AI is
used instead of TAM, the risk of recurrence is further reduced by
2–3 %, although no effect on overall survival has been seen here
with a clinically relevant increase in morbidity [66].
Similarly, a risk-adapted analysis of distant recurrence-free survival of HER2-negative patients from the SOFT and TEXT studies
has recently been published [67]. A composite recurrence risk index (CRRI) was calculated for each patient based on age, node status, tumour size, grading, ER and PR status, as well as Ki-67 expression. Whereas the distant recurrence risk was reduced by 3 %
in the total population by the use of an AI + OFS compared with
TAM + OFS, in patients with a high clinical risk the figure was 15 %
[67]. TAM + OFS improved the distant recurrence-free survival of
women with a high risk by 10 % compared with TAM alone. In patients receiving TAM only, higher grade side effects occurred in
25 % of cases; that figure was 31 % of women in the TAM + OFS
group and 32 % in the AI + OFS group [67].
Noh et al. tackled a similar question in the ASTRRA study [68].
In this case, the menopausal status of 1483 initially premenopausal women under 45 years of age was followed up clinically and by
laboratory measurements after completion of adjuvant or neoadjuvant chemotherapy. Definitely premenopausal women received
5 years of TAM vs. 5 years of TAM + 2 years OFS. Twenty-four
months after the end of chemotherapy > 90 % of all study participants were premenopausal (again). In total, 1282 patients were
randomised. At a median follow-up of 63 months, 88 % of patients who had received TAM alone were recurrence-free. In the
TAM + OFS group, however, this was the case with 91 % of patients
(p = 0.033).
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Both analyses confirm the current recommendation of the S3
guideline [69] that the combination of endocrine therapy with
OFS can be considered only in premenopausal women with a high
risk and a premenopausal status post-chemotherapy, since the increased adverse effect rate must be taken into consideration, particularly in terms of quality of life and compliance. In view of the increased rate of adverse effects, the lack of effect on overall survival
and the slight reduction only in the recurrence rate, TAM (± OFS)
should only be replaced by an AI + OFS in individual cases (e.g. in
the presence of contraindications). Endocrine therapy with TAM
therefore remains the standard treatment of premenopausal
women with early breast cancer.

Early Breast Cancer – Systemic Treatment
with Denosumab
In terms of the adjuvant use of bisphosphonates, the Oxford
meta-analysis resulted in a paradigm shift in international guidelines [70]. Consistent with many individual studies, this revealed a
34 % reduction in the relative risk of occurrence of bone metastases and a 17 % reduction in mortality in women with hormone receptor-positive breast cancer on hormone-deprivation therapy or
who were postmenopausal and thus confirms the breast cancerspecific benefits of osteoporosis therapy “only”.
In terms of the monoclonal antibody denosumab (Dmab), only
one interim analysis of the ABCSG-18 study was available at the
time [71]. Against this background, the analysis of the D-CARE
study and the results of the ABCSG-18 study were expected to
provide an explanation of the possible adjuvant use of Dmab.
Coleman et al. studied the adjuvant effect of Dmab vs. placebo
on bone metastasis-free survival (BMFS) and various other secondary endpoints (DFS, OS) in the D-CARE study in 4509 premenopausal and postmenopausal women with a high recurrence risk
[72]. Following neoadjuvant/adjuvant CHT, randomisation was
performed < 12 weeks postoperatively. Predominantly women
with hormone receptor-positive, HER2-negative, node-positive
breast cancer G 2–3 were enrolled. More than 95 % received adjuvant CHT, more than 90 % of the hormone receptor-positive patients an AI and 79 % of the HER2-positive patients corresponding
anti-HER2 treatment. The dose-dense regimen with 6-monthly
administration followed by quarterly administration of 120 mg
Dmab vs. placebo should also be highlighted. Because of the unexpectedly low recurrence rate, an amendment was made with a
switch from an event-driven to a time-driven analysis. The results
showed no significant differences in terms of primary and secondary endpoints (BMFS, DFS, OS). In terms of adverse reactions,
122 episodes of osteonecrosis of the jaw (ONJ) occurred with
Dmab versus 4 with placebo as well as 9 vs. 0 atypical femoral
fractures (AFF). In summary, adjuvant denosumab administration
demonstrated no benefit in the population studied with an unacceptably high adverse effect rate overall.
Gnant et al. presented the results of the ABCSG-18 study after
a median observation period of 73 months [73]. The effect of
60 mg Dmab (every 6 months) was studied vs. placebo in 3425
postmenopausal, hormone-receptor-positive women with breast
cancer on adjuvant AI therapy with a low recurrence risk overall.
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The primary endpoint was the time to the first clinical osteoporosis-related fracture and was achieved impressively and markedly
earlier than expected with an RR of 50 %. Because of the unexpectedly rapid and marked reduction in fractures, on the advice of the
IDMC/SC enrolled patients were offered the opportunity of unblinding to allow them to change from placebo to Dmab, if necessary, for a period of 3 years (open-label phase). This option was
taken up by 278 women, 252 of whom switched from placebo to
Dmab. For this reason, the secondary endpoint DFS (OS and BMFS
were not presented) was analysed descriptively only. The mean
age of the study population was 64 years, > 70 % had T1–2, nodenegative, invasive ductal breast cancer and exhibited G1–2 tumours. All patients were hormone-receptor positive, > 90 % were
HER-2 positive and > 75 % received neoadjuvant or adjuvant CHT.
A hazard ratio of 0.82 (0.69–0.98), p < 0.025 (log-rank) was
found in terms of the secondary endpoint DFS in a descriptive
analysis after a median observation period of 73 months. Because
of the unexpectedly high fracture reduction and the offer of the
option of an early switch from placebo to Dmab, a series of further
analyses was undertaken (e.g. excluding the above-mentioned
women in the crossover group), all of which confirmed the
above-mentioned risk reduction of DFS along the same lines. This
result was most pronounced when less than 3 months had
elapsed between the start of AI therapy and the first administration of Dmab. A breakdown of the DFS results revealed a numerical superiority only in non-histologically confirmed distant metastases (DFS) or secondary invasive cancers (not breast cancer),
while in terms of local recurrences, DCIS, contralateral breast cancers and histologically confirmed distant metastases (DFS) there
were no differences between Dmab and placebo. In terms of adverse effects, there were no significant group differences [73]. In
the ABCSG-18 there were no cases of osteonecrosis of the jaw
(ONJ) or atypical femoral fractures (AFF). In summary, in addition
to the previously published significant reduction in osteoporosisrelated clinical fractures, the ABCSG-18 study showed an improvement in DFS. This superiority was particularly apparent in
terms of non-histologically confirmed distant metastases (DFS)
and secondary invasive carcinomas (not breast cancer).
At first sight, these studies appear to show completely contradictory results. However, marked differences are apparent in the
inclusion criteria of the two studies. Whereas pre- and postmenopausal women with a high risk of recurrence were included in the
D-CARE study, in the ABCSG-18 study only postmenopausal women with a low recurrence risk were enrolled. Furthermore, in
D‑CARE a dose-dense administration of 120 mg Dmab was given,
whereas in the ABCSG-18 study only 60 mg every 6 months was
used. Both studies have undergone relevant protocol changes –
due to the low recurrence rate in the D-CARE study and the unexpectedly high fracture reduction in the ABCSG-18 study. Despite
all the study-specific differences described above, the marked discrepancy in the study results continues to be surprising and inexplicable. On the basis of the D-CARE study, the adjuvant use of
120 mg Dmab cannot be recommended at present, particularly
because of the high adverse effect spectrum. In postmenopausal
women on AI treatment, the fracture-reducing effect of 60 mg
Dmab every six months is undisputed. On the basis of the
ABCSG-18 study, a positive effect on DFS may be assumed.
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Early Breast Cancer – Treatment
of the HER2-Positive Patient
The survival of patients with early breast cancer with neoadjuvant
or adjuvant chemotherapy is similar [74]. However, nowadays
neoadjuvant chemotherapy is often given precedence if there is a
clear indication for postoperative chemotherapy. Several studies
have shown in HER2-positive and triple-negative tumours in particular that pathological complete remission (pCR) is a good surrogate marker for prognosis [75 – 77]. The choice of optimal neoadjuvant therapy in HER2-positive tumours is currently the subject of
intense clinical research. Following the pioneering results with
trastuzumab in adjuvant and neoadjuvant therapy, HER2-specific
therapy is the standard. However, what are the optimal combination partners? In the Neosphere study, dual blockade with trastuzumab and pertuzumab in combination with chemotherapy
showed a significantly higher pCR than trastuzumab alone [78].
However, in smaller tumours, in the absence of lymph node involvement and in “triple-positive tumours” (ER+/PR+/HER2+),
other therapeutic concepts along the lines of de-escalation to reduce toxicity are under discussion.
In the phase II study PerELISA, a combination of trastuzumab,
lapatinib and letrozole was tested in HER2-positive patients in an
adaptive design [79]. Patients received 2-week therapy with lapatinib first of all, followed by a rebiopsy to evaluate Ki-67. Patients
who had a fall in Ki-67 of more than 20 % then received a combination of lapatinib, trastuzumab and pertuzumab for 5 cycles. Patients without a fall in Ki-67 were treated with trastuzumab, pertuzumab and paclitaxel. Forty-four of 64 patients (69 %) exhibited
a Ki-67 response after 2 weeks and underwent surgery following
therapy with lapatinib, trastuzumab and pertuzumab. The pCR
rate of this group was 20.5 % (9 patients). The pCR rate was significantly higher in the “HER2 enriched” intrinsic subtype group than
in the other subtypes (45.5 vs.13.8 %, p = 0.042) [79]. The intrinsic
subtype also correlated with the Ki-67 response. The PerELISA
study thus achieved the main endpoint in that chemotherapy-free
treatment in an adaptive design showed a high response.
In the search for predictive biomarkers, the intrinsic HER2 enriched (HER2-E) subtype is a particular focus of attention. In a retrospective analysis, the two neoadjuvant studies PAMELA and
TBCRC006 were analysed in this regard [80]. All patients received
neoadjuvant therapy with lapatinib and trastuzumab, while hormone receptor-positive patients also received letrozole or tamoxifen [80]. Sixty-five percent of patients were in the HER2-E subgroup and pCR in this group was significantly higher than in the
other subgroups (35.1 vs. 9.9 %). A positive correlation with pCR
was also seen in the HER2-high group (36.1 vs. 8.2 %) [80]. The
combination of the two biomarkers identified almost 50 % of all
patients who achieved pCR with targeted therapy. However, these
biomarkers still remain to be studied in prospective randomised
trials.
While on the one hand the APHINITY study confirmed the use
of dual therapy with pertuzumab and trastuzumab in patients
with a HER2-positive breast cancer and high risk [81], efforts are
still on-going to achieve de-escalation of the therapy. Thus, in the
APT study, the use of trastuzumab with 12-week monotherapy
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with paclitaxel was investigated and revealed disease-free survival
(DFS) of 93.3 % after 7 years in the node-negative cohort with a
tumour size of less than 3 cm [82, 83]. A further fundamental
question relating to de-escalation, as well as to everyday clinical
practice, is the use of trastuzumab entirely without chemotherapy
– particularly in elderly patients with comorbidities. The current
data in this respect were insufficient. In the RESPECT study, 275
70-to 80-year-old patients with HER2-positive breast cancer and
a tumour size of 5 mm and over were randomised to treatment
with trastuzumab alone or in combination with chemotherapy at
the doctorʼs discretion [84]. The median age was 73.5 years. The
3-year DFS was 94.8 % in the combination group and 89.2 % in the
monotherapy group (HR 1.42 [95 % CI 0.68–2.95]; p = 0.35). The
authors concluded, however, that the smaller number of events
(18 vs. 12) substantially restricted the exact evaluation of the
monotherapy. However, they calculated that, by refraining from
chemotherapy, the life expectancy after 3 years is reduced by only
one month and that therefore this can offer an adjuvant option for
the elderly patient [84].
Numerous studies have also investigated the option of shortened trastuzumab therapy to reduce both toxicity and costs after
the HERA study had shown no benefit for two-year treatment
with trastuzumab over one-year treatment [85]. Previous studies
such as the SOLD study (9 weeks of trastuzumab), the PHARE
study (6 months of trastuzumab) or the ShortHer study (9 weeks
of trastuzumab) failed to confirm non-inferiority of the shortened
anti-HER2 therapy [86, 87]. In the PERSEPHONE multicentre
phase III study, the non-inferiority of a 6-month treatment was
again investigated versus 12 months in a large cohort of 4,089 patients [88]. Patients with HER2-positive breast cancer and an indication for chemotherapy were included up to the 10th cycle of
trastuzumab. After a median follow-up of 5.4 years, no significant
difference was found in the 4-year DFS (89.4 vs. 89.8 %, HR 1.07
[95 % CI 0.93–1.24]). Non-inferiority of the shortened treatment
was also confirmed in terms of overall survival (93.8 vs. 94.8 %,
HR 1.14 [95 % CI 0.95–1.37]) [88]. In addition, premature treatment discontinuation due to cardiotoxicity was significantly reduced (4 vs. 8 %, p < 0.0001). However, subgroup analysis revealed cohorts that benefit from the 12-month therapy, namely
oestrogen receptor-negative patients, those receiving purely taxane-containing chemotherapy, patients treated with neoadjuvant
therapy and patients with concomitant trastuzumab administration (▶ Fig. 1).

Prognostic and Predictive Markers
Improving predictions of the prognosis for breast cancer patients
has occupied science for some time now. In addition to the improved prediction of prognosis by means of prediction models
[89, 90], the introduction of multigene tests has been one of the
great advances of the last two decades [91 – 98].
Long-term data on the prognostic and predictive value of a
21‑gene expression assay (Oncotype DX Recurrence Score) in hormone receptor-positive HER2-negative, node-negative breast
cancer were recently presented in connection with the TAILOR‑X
study [93]. It had previously been known from earlier analyses
that the test procedure can give the prognostic value of the risk
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Events/patients
6 months
12 months

Hazard Ratio and 95 % CI
(6 months : 12 months)

Hazard Ratio and 95 % CI
(6 months : 12 months)

ER
Negative

121/632 (19.1 %)

99/633 (15.6 %)

1.26 (0.97, 1.64)

Positive

144/1411 (10.2 %)

148/1412 (10.5 %)

0.96 (0.76, 1.20)

Stratified

265/2043 (13.0 %)

247/2045 (12.1 %)

1.08 (0.91, 1.28)

108/854 (12.6 %)

0.86 (0.65, 1.13)

2

Interaction between 2 groups χ 1 = 2.3; p = 0.13
CT type
Anthracycline-based

93/846 (11.0 %)

Taxane-based

28/203 (13.8 %)

11/200 (5.5 %)

2.47 (1.31, 4.62)

Anthracycline + taxane

144/991 (14.5 %)

127/989 (12.8 %)

1.14 (0.90, 1.44)

0/3 (0.0 %)

1/2 (50.0 %)

265/2043 (13.0 %)

247/2045 (12.1 %)

1.07 (0.90, 1.28)

194/1731 (11.2 %)

197/1737 (11.3 %)

0.98 (0.81, 1.20)

71/312 (22.8 %)

50/308 (16.2 %)

1.43 (1.00, 2.04)

265/2043 (13.0 %)

247/2045 (12.1%)

1.07 (0.90, 1.28)

Neither
Stratified

Heterogeneity between 4 groups χ23 = 11.1; p = 0.01
CT timing
Adjuvant
Neo-adjuvant
Stratified
2

Interaction between 2 groups χ 1 = 3.2; p = 0.07
Trastuzumab timing
Concurrent (with CT)

123/952 (12.9 %)

82/951 (8.6 %)

1.53 (1.16, 2.01)

Sequential (after CT)

142/1091 (13.0 %)

165/1094 (15.1 %)

0.84 (0.68, 1.06)

Stratified

265/2043 (13.0 %)

247/2045 (12.1 %)

1.07 (0.90, 1.27)

Interaction between 2 groups χ21 = 10.8; p < 0.001
Unstratified

265/2043 (13.0 %)

1.07 (0.90, 1.28)

247/2045 (12.1%)
0.1

0.2 0.3 0.4 0.5
6 months better

2

3 4 5

10

12 months better

▶ Fig. 1 Planned subgroup analyses in the PERSEPHONE study in respect of disease-free survival (DFS), modified after [88].

of recurrence in a low-risk cohort (Recurrence Score/RS 0–10)
with endocrine therapy alone, as well as the predictive value in patients with a high risk (greater than/equal to 26) following chemotherapy [94]. In the prospective randomised study, data for the intermediate risk population (RS 11–25) have recently been presented: endocrine vs. chemoendocrine therapy was administered
in these patients (between the ages of 18 and 75 years) in a randomised comparison. The primary endpoint was defined as invasive disease-free survival (iDFS) and the study was designed to
demonstrate a potential non-inferiority of endocrine therapy
alone. The data sets of a total of 10 253 patients were analysed.
Of these, 6711 (65.5 %) had an RS of between 11 and 25. There
were 836 DFS events after a follow-up of 90 months. In the group
of endocrine-only treated patients, the iDFS was 83.3 % and in the
group of patients with sequential chemoendocrine therapy was
84.3 %. Administration of endocrine therapy alone was therefore
not inferior in the analyses and in the intention-to-treat (ITT)
group compared to the combined administration of chemotherapy and endocrine therapy in terms of iIDFS (HR 1.08, 95 % CI
0.94, 1.24, p = 0.26) [93]. Administration of endocrine therapy
alone was also not inferior on other endpoints such as distant re-
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currence-free interval (DRFI; HR 1.03, p = 0.80), recurrence-free
interval (RFI; HR 1.12; p = 0.28) and overall survival (OS, HR 0.97,
p = 0.80) in patients aged over 50 years and with an RS of 11–25
and in patients under 50 years with an RS of 11–15. Although this
randomised comparison offers suggestions for the planning of endocrine or chemoendocrine therapy through the presentation of
long-term data for the intermediate group, the conventional
(pathological) prognostic and predictive factors should initially
take precedence in treatment planning in routine clinical practice.
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