
Update Breast Cancer 2024 Part 2 –
Patients with Early Stage Breast Cancer

Update Mammakarzinom 2024 Teil 2 –
Patientinnen mit Frühstadien des Mammakarzinoms

Authors

Wolfgang Janni1, Hans-Christian Kolberg2, Andreas D. Hartkopf3, Tanja N. Fehm4,5, Manfred Welslau6, Volkmar Müller7,

Florian Schütz8, Peter A. Fasching9,10, Christian Jackisch11, Frederik Marme12, Manuel Hörner9,10, Katharina Keller9,10,

Chloë Goossens9,10, Erik Belleville13, Michael Untch14, Marc Thill15, Hans Tesch16, Nina Ditsch17, Michael P. Lux18,

Maggie Banys-Paluchowski19, Achim Wöckel20, Nadia Harbeck21, Elmar Stickeler22, Rupert Bartsch23, Bahriye Aktas24,

Andreas Schneeweiss25, Johannes Ettl26, Florin-Andrei Taran27, Diana Lüftner28, Rachel Würstlein21, Julia C. Radosa29

Affiliations

 1 Department of Gynecology and Obstetrics, Ulm University

Hospital, Ulm, Germany

 2 Department of Gynecology and Obstetrics, Marienhospital

Bottrop, Bottrop, Germany

 3 Department of Gynecology and Obstetrics, Tübingen

University Hospital, Tübingen, Germany

 4 Department of Gynecology and Obstetrics, University

Hospital Düsseldorf, Düsseldorf, Germany

 5 Center for Integrated Oncology (CIO Aachen, Bonn,

Cologne, Düsseldorf), Düsseldorf, Germany

 6 Onkologie Aschaffenburg, Aschaffenburg, Germany

 7 Department of Gynecology, Hamburg-Eppendorf

University Medical Center, Hamburg, Germany

 8 Gynäkologie und Geburtshilfe, Diakonissen-Stiftungs-

Krankenhaus, Speyer, Germany

 9 Department of Gynecology and Obstetrics, Universitäts-

klinikum Erlangen, Friedrich-Alexander-Universität

Erlangen-Nürnberg (FAU), Erlangen, Germany

10 Comprehensive Cancer Center Erlangen-EMN

(CCC ER‑EMN), Erlangen, Germany

11 Evangelische Kliniken Essen Mitte, Essen, Germany

12 Universitätsmedizin Mannheim, Frauenklinik, Mannheim,

Germany

13 ClinSol GmbH & Co. KG, Würzburg, Germany

14 Clinic for Gynecology and Obstetrics, Breast Cancer

Center, Gynecologic Oncology Center, Helios Klinikum

Berlin Buch, Berlin, Germany

15 Agaplesion Markus Krankenhaus, Department of

Gynecology and Gynecological Oncology, Frankfurt am

Main, Germany

16 Oncology Practice at Bethanien Hospital, Frankfurt am

Main, Germany

17 Department of Gynecology and Obstetrics, University

Hospital Augsburg, Augsburg, Germany

18 Klinik für Gynäkologie und Geburtshilfe, Frauenklinik

St. Louise, Paderborn, St. Josefs-Krankenhaus, Salzkotten,

St. Vincenz Krankenhaus GmbH, Paderborn, Germany

19 Department of Gynecology and Obstetrics, University

Hospital Schleswig-Holstein, Campus Lübeck, Lübeck,

Germany

20 Department of Gynecology and Obstetrics, University

Hospital Würzburg, Würzburg, Germany

21 Breast Center, Department of Gynecology and Obstetrics

and CCC Munich LMU, LMU University Hospital, Munich,

Germany

22 Department of Obstetrics and Gynecology, Center for

Integrated Oncology (CIO Aachen, Bonn, Cologne,

Düsseldorf), University Hospital of RWTH Aachen, Aachen,

Germany

23 Department of Medicine I, Division of Oncology, Medical

University of Vienna, Vienna, Austria

24 Department of Gynecology, University of Leipzig Medical

Center, Leipzig, Germany

25 National Center for Tumor Diseases, University Hospital

and German Cancer Research Center, Heidelberg,

Germany

26 Cancer Center Kempten/Allgäu, Klinikverbund Allgäu

gGmbH, Department of Obstetrics and Gynecology and

Department of Oncology and Palliative Care, Klinikverbund

Allgäu, Klinik für Frauenheilkunde und Gynäkologie,

Kempten, Germany

27 Department of Gynecology and Obstetrics, University

Hospital Freiburg, Freiburg, Germany

28 Immanuel Hospital Märkische Schweiz, Buckow, Germany

& Medical University of Brandenburg Theodor-Fontane,

Brandenburg, Germany

29 Department of Gynecology and Obstetrics, Saarland

University Hospital, Homburg, Germany

GebFra Science | Review

493Janni W et al. Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 | © 2025. The Author(s).

Article published online: 2025-05-15



Keywords

breast cancer, biomarker, clinical studies, early breast cancer

Schlüsselwörter

Mammakarzinom, Biomarker, klinische Studien, frühes

Mammakarzinom

received 20.11.2024

accepted after revision 7.12.2024

Bibliography

Geburtsh Frauenheilk 2025; 85: 493–506

DOI 10.1055/a-2533-2783

ISSN 0016‑5751

© 2025. The Author(s).
This is an open access article published by Thieme under the terms of the Creative
Commons Attribution-NonDerivative-NonCommercial-License, permitting copying
and reproduction so long as the original work is given appropriate credit. Contents
may not be used for commercial purposes, or adapted, remixed, transformed or
built upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/)

Georg Thieme Verlag KG, Oswald-Hesse-Straße 50,

70469 Stuttgart, Germany

Correspondence

Peter A. Fasching, MD

Department of Gynecology and Obstetrics, Universitäts-

klinikum Erlangen, Comprehensive Cancer Center Erlangen-

EMN (CCC ER‑EMN), Friedrich-Alexander-Universität Erlangen-

Nürnberg (FAU)

Universitätsstraße 21–23, 91054 Erlangen, Germany

peter.fasching@fau.de

Deutsche Version unter:

https://doi.org/10.1055/a-2533-2783

ABSTRACT

This review summarizes the latest developments for the treat-

ment of patients with early-stage breast cancer. Most of the

clinically relevant changes were the result of using immune

checkpoint inhibitors to treat patients with triple-negative

breast cancer (TNBC) and CDK4/6 inhibitors to treat patients

with hormone receptor-positive, HER2-negative (HRpos/

HER2neg) tumors and a high risk of recurrence. Recent stud-

ies are presenting more and more data with long follow-up

times and integrating translational analyses to evaluate new

biomarkers such as circulating tumor DNA (ctDNA). This re-

view article summarizes the latest developments published

in recent months and puts the findings in context.

ZUSAMMENFASSUNG

Diese Übersichtsarbeit fasst die aktuellen Entwicklungen zur

Behandlung von Patientinnen mit Frühstadien des Mamma-

karzinoms zusammen. Die meisten klinisch relevanten Verän-

derungen sind durch die Einführung der Immuncheckpoint-

Inhibitoren bei Patientinnen mit triple-negativem Brusktrebs

(TNBC) und der CDK4/6-Inhibitoren bei Patientinnen mit Hor-

monrezeptor-positiven, HER2-negativen (HRpos/HER2neg)

Tumoren und hohem Rückfallrisiko vollzogen worden. Hier

entstehen zunehmend Daten mit einer längeren Nachbeob-

achtungszeit und Integration von translationalen Analysen,

die neue Biomarker wie zirkulierende Tumor-DNA (ctDNA) be-

werten. In dieser Übersichtsarbeit werden die neuesten Ent-

wicklungen der letzten Monate zusammengefasst und in den

jeweiligen Kontext eingeordnet.
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Introduction
This review article summarizes the latest publications and confer-
ence presentations on the treatment of patients with early-stage
breast cancer.

As the knowledge about breast cancer risks has increased, early
screening and primary prevention has become increasingly indi-
vidualized. New findings from preventive studies are now avail-
able. Despite numerous studies on immune therapy for patients
with early-stage triple-negative breast cancer (TNBC), there is no
recognizable pattern which would help to identify which patient
populations would particularly benefit from or be badly affected
by immune therapy. New findings are now also available for adju-
vant therapy with avelumab. The use of circulating tumor DNA
(ctDNA) is becoming increasingly established as a molecular
marker based on multiple diagnostic studies. The findings of pro-
spective studies such as the monarchE and PENELOPE‑B studies
are now feeding into prospective randomized study projects such
as the SURVIVE trial.
494 Janni W et al.
Prevention and Hereditary Breast Cancer
Although individual studies on the prevention of breast cancer
have increased our understanding of risk factors and patho-
genesis, translating these insights into practice is still a slow pro-
cess. This is due, on the one hand, to the need for large case num-
bers when carrying out randomized studies and, on the other
hand, to a lack of individualized, personally relevant information
about the risk of breast cancer. But some new findings should
nevertheless be mentioned.

Distribution of the genetic risk of breast cancer
in Europe and impact on prognosis

It is well known that mutations of certain genes represent a mod-
erate or high life-time risk and can affect prognosis. A number of
studies of patients with germline BRCA1 or BRCA2 mutation have
investigated the prognosis of patients with early-stage and ad-
vanced breast cancer. Some publications found that prognosis
for these mutations was poor [1, 2], other publications suggested
Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 |© 2025. The Author(s).
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▶ Fig. 1 Map showing the distribution of polygenic risk scores (PRS). Darker areas indicate a higher genetic risk of breast cancer in the local
population (image based on data from [32]).
a slightly better prognosis [3–5], and others found that the muta-
tions had no impact on prognosis [3,6–11]. There are some indi-
cations for PALB2 that mutations of this gene are associated with a
poorer prognosis [12]. There is less data available on low pene-
trance genes, even though, taken together, they make up the
greater part of familial breast cancer risks [13–20] and have a sig-
nificant effect on the histopathological properties of the resulting
breast cancers [21–29]. Many known low-penetrance genetic loci
have been summarized into a polygenic risk score (PRS) which can
be used in clinical practice. The most comprehensive score to date
integrated 313 gene loci [30] und can differentiate between
women with a lifetime risk of more than 30 percent (highest per-
centile) and women with a lifetime risk of less than 3 percent (low-
est percentile) [31]. There are significant differences in the geo-
graphic distribution of risk scores (▶ Fig. 1), even though this does
not appear to have a significant impact on the incidence of breast
cancer in different regions [32]. In view of the effect of risk vari-
ants on the histopathology of breast cancer it can be assumed
that they also affect prognosis. This was recently investigated in
a large patient population [33]. No independent effect on prog-
nosis was found in patients with disease. Notwithstanding the
above, breast cancer mortality rates were higher in groups of
healthy women with a high PRS, simply because of the higher in-
cidence in this group [33].
Janni W et al. Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 | © 2025. The A
Tamoxifen doses of 5mg per day already effective
in the TAM-01 trial

Some preventive studies have shown that tamoxifen can reduce
the risk of breast cancer compared to placebo. A meta-analysis
by the U.S. Preventive Task Force Services Group found a relative
risk of 0.69 (95% confidence interval [CI]: 0.59–0.84) [34]
(▶ Fig. 2). From previous studies on the effectiveness of tamoxifen
to treat breast cancer it has long been suspected that a dose of
20mg may not be necessary to achieve an anti-tumor effect.
One review article [35] concluded that 5mg tamoxifen could al-
ready result in anti-tumor activity which could be sufficient to
treat breast cancer. However, there are currently no randomized
studies in the adjuvant setting which support this approach with
a better side-effects profile [35]. When considering strategies for
the prevention of breast cancer, it is important to mention the
TAM-01 trial. The results of the trial were first published in 2019.
In this study, tamoxifen at a dose of 5mg/day was administered
over 3 years and compared with placebo in 500 women with
high-risk lesions including lobular and ductal carcinoma in situ. A
recent 10-year follow-up study showed a sustained benefit for the
5mg tamoxifen group compared to the placebo group: a 42% re-
duction in the incidence of breast cancer and 64% decrease in
contralateral lesions, especially ductal carcinoma in situ [36]. As
495uthor(s).
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▶ Fig. 2 Breast cancer prevention studies investigating full-dose tamoxifen and aromatase inhibitors (image based on data from [34]). IBIS-I =
International Breast Cancer Intervention Study [81]; MAP.3 = Mammary Prevention.3 trial [82]; NSABP-1 = National Surgical Adjuvant Breast and
Bowel Project P-1 study [83]; Marsden = Royal Marsden Breast Cancer Prevention Trial [84]; Italian = Italian Breast Cancer Prevention Trial [85].

GebFra Science | Review
tamoxifen is not available in 5mg doses in Germany, 10mg can be
administered every two days.

The 5mg tamoxifen group experienced a slight increase in hot
flashes but there was no significant increase in other typical side
effects. When the study reviewed the number of serious undesir-
able events in both groups, there was one case with stage I endo-
metrial carcinoma (0.4% of patients) and 20 cases with uterine
polyps (5%) in the 5mg tamoxifen group compared to 13 cases
with uterine polyps in the placebo group. There were no signifi-
cant differences with regards to thrombosis, cataracts, bone frac-
tures, or other serious events.

One question currently being discussed is whether the 5mg
dose is adequate for all patients. It may not be sufficient, espe-
cially for so-called poor metabolizers who been characterized in
various adjuvant studies [13,37–39]. Tamoxifen has been men-
tioned in some national and international guidelines as a possible
option for chemoprevention [40] and a few countries already offer
chemoprevention as a standard option [41].

Prediction of individual chemoprevention success

This is the context in which studies to identify predictors for the
effectiveness of chemoprevention are being carried out. In the
IBIS-II study, a recent evaluation of the ratio between estradiol
concentrations and sexual hormone-binding globulin (SHBG) con-
centrations was recently carried out, based on a preplanned anal-
ysis of data from the International Breast Cancer Intervention
Study II (IBIS-II) [42]. IBIS-II is a randomized phase 3 trial which ex-
amines the effectiveness of anastrozole compared to placebo to
prevent breast cancer developing in high-risk postmenopausal
women. Overall, the study showed a decrease in the development
of invasive estrogen receptor-positive breast cancer in the anas-
496 Janni W et al.
trozole group compared to the placebo group (hazard ratio = 0.46
[95% CI: 0.33–0.65]). The current analysis involved 628 partici-
pants: 212 (72 cases, 140 controls) from the anastrozole group
and 416 (142 cases, 274 controls) from the placebo group. Analy-
sis found an increase in the risk of breast cancer was associated
with an increase in the ratio between estradiol and SHBG in the
placebo group but not in the anastrozole group. This shows that
the greatest benefit of anastrozole was in patients with higher es-
tradiol-SHBG ratios, although a relative benefit from anastrozole
was found in quartile 2 (0.55 [95% CI: 0.13–0.78]), quartile 3
(0.54 [95% CI: 0.22–0.74]) and quartile 4 (0.56 [95% CI: 0.23–
0.76]) of the estradiol-SHBG ratios but not in quartile 1 (0.18
[95% CI: −0.60–0.59]). These data indicate that one quarter of pa-
tients who were identified as high-risk patients based on a con-
ventional clinical risk prediction model may not benefit from pre-
ventive treatment with aromatase inhibitors and that therefore
this therapy must be offered to fewer women, an approach which
should be welcomed as it reflects the concept of primum nil no-
cere. Future studies will be needed to show how these findings
can be translated into medical practice.
Immuno-oncological Treatment in Patients
with Early-stage Breast Cancer
Immune checkpoint inhibitors in patients with TNBC

With the investigation of pembrolizumab in the KEYNOTE-522 tri-
al, the first immune checkpoint inhibitor was introduced as a stan-
dard treatment option for patients with early-stage TNBC [43–
46]. The neoadjuvant and adjuvant addition of pembrolizumab
Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 |© 2025. The Author(s).



Neoadjuvant treatment

EC

AC/EC

AC/EC

AC/EC

Nab-paclitaxel

Platin/paclitaxel

Platin/paclitaxel

Paclitaxel

Standard neoadjuvant chemotherapy Standard adj chemotherapyuvant Observation

Standard neoadjuvant chemotherapy Standard adjuvant chemotherapy

Not part of study, had to be completed before inclusion

Avelumab

EC

AC/EC

AC/EC

AC/EC

Nab-paclitaxel

Platin/paclitaxel

Platin/paclitaxel

Paclitaxel

Durvalumab

Atezolizumab

Pembrolizumab

Breast surgery (Postneo)adjuvant treatment

Durvalumab

Atezolizumab

Pembrolizumab

Atezolizumab

G
e

p
a

rN
u

e
v

o
G

e
p

a
rD

o
u

ze
K

E
Y

N
O

T
E

-5
2

2
A

LE
X

A
N

D
R

A
/

IM
p

a
ss

io
n

0
3

0
A

-B
R

A
V

E

▶ Fig. 3 Overview of current studies investigating immune checkpoint inhibitors in patients with early-stage triple negative breast cancer.
Recruitment into the studies is largely complete. EC: epirubicin + cyclophosphamide; AC: anthracyclines.
to carboplatin-based standard chemotherapy was able to improve
the eventfree survival of patients with and without pathological
complete remission (pCR). A recent study has now also demon-
strated that the addition of pembrolizumab resulted in an overall
survival benefit [47]. Similar data have also been reported for the
GeparNuevo study, which added durvalumab in the neoadjuvant
setting combined with chemotherapy but not as maintenance
therapy after surgery as was done in the KEYNOTE-522 study. An
improvement was found for invasive recurrence-free survival with
a hazard ratio of 0.48 (95% CI: 0.24–0.97) and for overall survival
with a hazard ratio of 0.24 (95% CI: 0,08–0.72) [48]. This shows
that there is more and more evidence that immune checkpoint in-
hibitor therapy can improve the overall survival of patients with
early-stage TNBC. Both studies (KEYNOTE-522 and GeparNuevo)
used the immune checkpoint inhibitor at least in the neoadjuvant
setting. The ALEXANDRA/IMpassion030 trial evaluated atezolizu-
mab in the adjuvant setting in patients with stage II and III TNBC.
After including almost 2200 randomized patients, the phase III tri-
al was discontinued after it was found that atezolizumab was un-
Janni W et al. Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 | © 2025. The A
likely to improve invasive disease-free survival with a hazard ratio
of 1.12 (95% CI: 0.87–1.45), which crossed the prespecified futil-
ity boundary [49]. In view of these findings for atezolizumab, the
data of the A-BRAVE trial, another immune checkpoint inhibitor
study in the adjuvant setting, were awaited with interest [50].

The A-BRAVE trial included patients with TNBC who had con-
cluded standard treatment consisting of chemotherapy and sur-
gery. Some of the patients included in the study had also con-
cluded neoadjuvant or adjuvant chemotherapy. A high risk of re-
currence was required for both scenarios. This was defined as no
pCR for the cases who received neoadjuvant therapy and as a
large tumor and/or lymph node involvement for the patients
who received adjuvant treatment [50]. Patients were randomized
either to receive avelumab for one year or to observation. A total
of 477 patients were randomized. The median follow-up time was
52.1 months. Disease-free survival (DFS) was higher with avelu-
mab (hazard ratio = 0.81; 95% CI: 0.61–1.09) but did not achieve
statistical significance (p = 0.172). However, a statistically signifi-
cant difference (p = 0.035) was observed for overall survival (sec-
497uthor(s).
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▶ Fig. 4 Fluctuations of anti-Müllerian hormone (AMH) levels during the cycle. (Source: Moolhuijsen LME, Visser JA. Anti-Müllerian Hormone and
Ovarian Reserve: Update on Assessing Ovarian Function. J Clin Endocrinol Metab 2020; 105 [11]: 3361–3373. DOI: 10.1210/clinem/dgaa513.
PMID: 32770239; PMCID: PMC7486884. © Endocrine Society 2020. Licensed under a Creative Commons Attribution 4.0 International License
[https://creativecommons.org/licenses/by/4.0/]. Adapted.)
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ondary study endpoint) with a hazard ratio of 0.66 (95% CI: 0.45–
0.97). The side-effects profile was similar to that of other immune
checkpoint inhibitor trials [50].

Following the negative results of the IMpassion030 trial, it was
conjectured that the primary tumormay need to be present for im-
mune therapy to achieve sufficient T-cell activation. The A-BRAVE
study has now provided results for a different checkpoint inhibitor
which do not support this hypothesis. Although many different
studies have recently been published, the diversity of the results
means that it is still not possible to identify clear patterns showing
which groups of patients will specifically benefit from checkpoint
inhibitor therapy. For the time being, pembrolizumab remains the
standard approach approved for neoadjuvant/adjuvant therapy in
high-risk patients with TNBC. The results of the GeparDouze
study, another large study of patients with early-stage TNBC, are
not yet available. ▶ Fig. 3 provides an overview of the study de-
signs of studies carried out to date which are testing immune
checkpoint inhibitor therapy in patients with early-stage TNBC.
Treatment of Patients with Early-stage
HRpos/HER2neg Breast Cancer
Chemotherapy in premenopausal patients

When treating patients with hormone receptor-positive, HER2-
negative (HRpos/HER2neg) breast cancer, great efforts were
made in the last two decades to avoid potential overtreatment
with regards to chemotherapy. Several studies with large numbers
of patients have evaluated multigene tests for their ability to de-
fine prognostic groups for patients who do not require chemo-
therapy (MINDACT, TailorX, RxPONDER, ADAPT) [51–53]. While
the study findings for postmenopausal patients uniformly show
498 Janni W et al.
that chemotherapy does not need to be administered to patients
with a low or moderate risk of recurrence, all studies showed that
this was not the case for premenopausal patients and that chemo-
therapy had an additional favorable effect on prognosis, while the
ADAPT study found that dynamic determination of Ki-67 expres-
sion was able to identify a subgroup in the group of premenopau-
sal patients who had a favorable prognosis even without chemo-
therapy [54]. However, a number of additional analyses have
postulated that the main effect of chemotherapy in premenopau-
sal patients could be due to the damage to ovarian function [55].
A biomarker which could specifically identify patients who would
additionally benefit or not benefit from chemotherapy would be
useful. Anti-Müllerian hormone (AMH), which is produced by the
granulosa cells of early developing follicles, could be such a bio-
marker. Serum AMH correlates strongly with the number of devel-
oping follicles and is therefore considered a biomarker of ovarian
reserve over time (▶ Figs. 4 and 5) [56]. It has also been linked to
the effect of chemotherapy on ovarian function and varies from
patient to patient [57–59]. The RxPONDER trial looked at this bio-
marker in more detail by examining whether a group of clinically
premenopausal women could be identified for whom chemother-
apy was not necessary. 21% out of more than 1000 premenopau-
sal patients in the RxPONDER trial had postmenopausal AMH lev-
els. When tested for interactions, the biomarker AMH showed
that it was able to differentiate between premenopausal women
who would benefit from chemotherapy (high AMH) and those
who would not benefit from chemotherapy (low AMH) and the
differentiation was statistically significant [60]. The hazard ratio
for patients with low AMH levels was 1.2 (95% CI: 0.60–2.43),
while the hazard ratio showing a benefit for patients with high
AMH levels was 0.48 (95% CI: 0.33–0.69) [60]. Future studies will
be required to investigate and confirm how this biomarker can be
reliably implemented in routine clinical practice. The data also do
Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 |© 2025. The Author(s).
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not answer the question whether clearly premenopausal patients
(clinically premenopausal with high AMH levels) with sufficient
suppression of ovarian function (OFS) can forego chemotherapy.
It will still be necessary to discuss the benefit of chemotherapy
with this group of patients.

CDK4/6 inhibitors in the adjuvant setting –
expansion to include node-negative patients

Abemaciclib has already been approved for the adjuvant treat-
ment of patients with HRpos/HER2neg tumors and a higher risk
of recurrence, based on the data of the monarchE trial [61–63].
Based on data from the NATALEE trial,ribociclib has now also been
approved for adjuvant therapy [64]. The two studies differ in that
the monarchE trial included patients with a significantly higher
risk of recurrence while the NATALEE trial also included patients
with a moderate risk of recurrence. Two studies from Germany es-
timated the percentage of patients with HRpos/HER2neg breast
cancer who could be treated in accordance with the monarchE cri-
teria as 13–18% and the percentage of patients, who could be
treated in accordance with the NATALEE criteria as 32–43% [65,
66]. The prognostic effect of the inclusion and exclusion criteria
on a postmenopausal HRpos/HER2neg population uniformly
treated with upfront letrozole (PreFace study, [67]) is shown in
▶ Fig. 6 and 7 [65]. The graphs show that node-positive groups
can have a numerically better prognosis than, for example, pa-
tients who are node-negative but have a grade 3 tumor. This
makes the recently published data focusing on this node-negative
group of NATALEE patients especially interesting.
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Patients who were node-negative needed additional poor
prognostic criteria to be included in the NATALEE trial. The major-
ity of the 613 node-negative patients in the NATALEE trial were
patients with a tumor with a diameter of 2–5 cm (61%), a grade
3 tumor or Ki-67 ≥ 20% [68]. Inclusion based on a high genomic
risk was rare [68]. The absolute difference with regards to invasive
recurrence-free survival in the node-negative population after
3 years was 2.6% and the hazard ratio was 0.72 (95% CI: 0.41–
1.27) [68]. The hazard ratio for the secondary endpoint “distant
recurrence-free survival” (DRFS; for the current STEEP criteria see
[69]) was 0.58 (95% CI: 0.29–1.17) [68]. Data with longer follow-
up times should provide further information about the benefit of
this treatment in this patient cohort with an intermediate risk of
recurrence.

Circulating tumor DNA in the monarchE study

The monarchE study, a large, adjuvant therapy trial, was published
some years ago, but more and more data on biomarkers and their
clinical relevance are now becoming available. An analysis of
ctDNA [70] in study participants was recently published. This bio-
marker was determined in 910 patients enrolled in the monarchE
trial. This makes the monarchE trial the largest study investigating
ctDNA in patients with HRpos/HER2neg breast cancer. An person-
alized assay was used to test for ctDNA in every patient, based on
whole exome sequencing of the primary tumor. The aim was to
confirm whether the individual tumor of a patient demonstrated
an individual genomic pattern in blood [70]. ctDNA was detected
in some patients over the course of the study, and the study pop-
ulation was divided into 4 groups accordingly:
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▶ Table 1 4-year invasive disease-free survival (iDFS) rates of
circulating tumor DNA (ctDNA) groups (from [70]). CI: confidence
interval.

Group ctDNA
at baseline

Group ctDNA
at follow-up

N 4-year iDFS rate
(95% CI)

Negative Negative 749 87.5 (85.1–89.9)

Positive Negative  24 58.3 (41.6–81.8)

Negative Positive  82 11.0 (5.9–20.3)

Positive Positive  34  0
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▶ Fig. 6 Prognosis of postmenopausal patients with hormone receptor-positive/HER2-negative breast cancer treated with upfront letrozole,
stratified according to the inclusion criteria of the NATALEE trial. Data from the PreFace study. (Source: Fasching, Peter A. et al. Prognostic impact of
selection criteria of current adjuvant endocrine therapy trials NATALEE and monarchE in postmenopausal HRpos/HER2neg breast cancer patients
treated with upfront letrozole. Eur J Cancer 2024 Sep; 209: 114239. DOI: 10.1016/j.ejca.2024.114239. Epub 2024 Jul 21. © 2024 The Authors.
Published by Elsevier Ltd. License: Creative Commons Attribution [CC BY 4.0] [https://creativecommons.org/licenses/by/4.0/]. Adapted.)
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▪ negative at baseline and negative at follow-up (n = 749)
▪ negative at baseline and positive at follow-up (n = 82)
▪ positive at baseline and negative at follow-up (n = 24)
▪ positive at baseline and positive at follow-up (n = 34)

▶ Table 1 shows the 4-year iDFS rates for the 4 groups. Evidence
of individual ctDNA was an indication of metastasis and was ad-
versely prognostic, even without clinical evidence of correlation.
The time from ctDNA positivity to clinically evident metastasis
was 7–15 months [70].

The figures are important because they are clinically relevant
and should trigger a therapeutic response because of their effect
size. Corresponding studies are already being carried out. The
SURVIVE trial [71] investigated this approach in a randomized
study. Patients were enrolled in the study if they had no metasta-
sis and had concluded primary therapy, although patients receiv-
ing adjuvant non-chemotherapy could also be included in the
study (for example, therapy with trastuzumab emtansine, pem-
brolizumab, abemaciclib, letrozole). HRpos/HER2neg patients
could even be included up to 5 years after conclusion of primary
500 Janni W et al.
therapy. However, these patients had to demonstrate a higher risk
of recurrence (e.g., status post chemotherapy, tumor > 5 cm,
lymph node involvement or grade 3 tumor). Intensified molecular
screening for metastasis using individualized ctDNA and tumor
marker testing was done in the intervention arm. Based on data
from the monarchE trial, the assumption is that a positive ctDNA
Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 |© 2025. The Author(s).
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▶ Fig. 7 Prognosis of postmenopausal patients with hormone receptor-positive/HER2-negative breast cancer treated with upfront letrozole,
stratified according to the inclusion criteria of the monarchE trial. Data from the PreFace study. (Source: Fasching, Peter A. et al. Prognostic impact
of selection criteria of current adjuvant endocrine therapy trials NATALEE and monarchE in postmenopausal HRpos/HER2neg breast cancer patients
treated with upfront letrozole. Eur J Cancer 2024 Sep; 209: 114239. DOI: 10.1016/j.ejca.2024.114239. Epub 2024 Jul 21. © 2024 The Authors.
Published by Elsevier Ltd. License: Creative Commons Attribution [CC BY 4.0] [https://creativecommons.org/licenses/by/4.0/]. Adapted.)
test will be followed by metastasis. The study is working on the
hypothesis that after a positive ctDNA test, early administration
of new drugs which have demonstrated an overall survival benefit
in the metastatic setting (trastuzumab deruxtecan, sacituzumab
govitecan, CDK4/6 inhibitors, capivasertib [72–80]) could im-
prove overall prognosis. The study design is shown in ▶ Fig. 8.

The SURVIVE-HERoes study which is expected to start at the
end of April 2025 is an example of how the setting can be used
to investigate new therapeutic concepts (▶ Fig. 9). The SURVIVE-
HERoes study includes patients from the SURVIVE trial with HER2
overexpression or HER2-low expression who tested positive for
ctDNA in the SURVIVE study. These patients are then randomized
to receive either treatment with trastuzumab deruxtecan or stan-
dard therapy.
Janni W et al. Update Breast Cancer… Geburtsh Frauenheilk 2025; 85: 493–506 | © 2025. The A
Outlook
The therapeutic landscape of patients with early-stage TNBC has
changed significantly following the introduction of immune
checkpoint inhibitors despite the related side effects. As the KEY-
NOTE-522 study has confirmed an overall survival benefit, the use
of pembrolizumab will become more established in the therapeu-
tic setting. Two CDK4/6 inhibitors have been approved for use in
the adjuvant setting: abemaciclib and ribociclib. As 32–43% of
HRpos/HER2neg patients could, in principle, be candidates for
CDK4/6 inhibitor therapy with ribociclib, treatment centers and
cancer specialists will be facing a challenge to provide these pa-
tients with the required medical care.

In addition to multigene tests, there is a growing body of data
on ctDNA as a clear prognostic factor. New study concepts such as
that of the SURVIVE trial will lead the way and show how ctDNA
can be integrated into routine clinical practice.
501uthor(s).
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▶ Fig. 8 Study design of the SURVIVE study [71]. ctDNA: circulating tumor DNA; CTC: circulating tumor cells.

SURVIVE study interventional arm

1 750 patients

HER2pos/HER2low

600 patients

ctDNA screening × 5 years

Endocrine treatment*

+ trastuzumab-deruxtecan

(n = 120)

Standard of care treatment

(may include endocrine treat-

ment, CDK4/6 inhibition,

T-DM1, olaparib, trastuzumab,

pertuzumab, capecitabine,

neratinib, or no treatment)

(n = 60)

* Endocrine treatment is permitted

if HR positive (tamoxifen, letrozole,

anastrozole, exemestane, fulvestrant).

R

2 : 1
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after primary diagnosis
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▶ Fig. 9 Study design of the SURVIVE-HERoes study which is
investigating selected patients from the SURVIVE study. ctDNA:
circulating tumor DNA.
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The results of studies which evaluated trastuzumab deruxte-
can (Destiny-B05 trial) and sacituzumab govitecan (SASCIA trial)
in the post-neoadjuvant setting or giredestrant (lidERA study) in
the adjuvant setting will be published in the near future. Further
studies are planned to evaluate new combinations of antibody-
drug conjugates and immune therapeutic agents. These drugs,
which have been successfully tested in the metastatic setting,
are now moving into the neoadjuvant and adjuvant setting. The
number of studies in these settings is expected to increase over
the next few years.
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