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A B S T R A C T

Background: The optimal adjuvant endocrine treatment in premenopausal patients with hormone receptor- 
positive, HER2-negative (HRpos/HER2neg) early breast cancer (eBC) remains debated, particularly the choice 
between aromatase inhibitors plus ovarian function suppression (AI + OFS) or tamoxifen (TAM) with or without 
additional OFS. This study assessed the use of adjuvant endocrine therapies for premenopausal patients with 
intermediate/high-risk HRpos/HER2neg eBC.
Methods: CLEAR-B (AGO-B-059; NCT05870813) was a retrospective study analyzing data, collected from January 
2016 to June 2019 and from January 2022 to December 2023 during the certification process of breast centers in 
Germany. Premenopausal patients with HRpos/HER2neg intermediate/high-risk eBC were eligible. Patient and 
disease characteristics, in addition to recommended and received adjuvant treatments, were evaluated.
Results: The number of registered patients was 3137, of whom 2789 had complete information on endocrine 
treatments (1717 for 2016–2019 and 1072 for 2022–2023). In 2016–2019, 8.4 % of the patients were recom
mended to be treated with AI + OFS, whereas in 2022–2023, the proportion of patients with a treatment 
recommendation for AI + OFS rose to 42.1 %. In 2016–2019, TAM monotherapy was most frequently recom
mended (80.8 %). Conversely, TAM + OFS was not commonly recommended (9.3 % in 2016–2019 and 16.5 % in 
2022–2023). While no clear association between tumor stage and chosen endocrine therapy was found in 
2016–2019, most patients with ≥stage IIA were recommended to be treated with AI + OFS in 2022–2023.
Conclusion: This analysis shows that treatment recommendation for AI + OFS in premenopausal patients with 
HRpos/HER2neg eBC increased relevantly in the past years, reflecting latest guideline recommendations.

1. Introduction

Early breast cancer (eBC) is the most common cancer among women 
in Germany, with approximately 74,500 new cases diagnosed annually. 
The incidence of eBC has increased significantly over the years. Treat
ment options for patients with hormone receptor-positive, HER2-nega
tive (HRpos/HER2neg) eBC can vary due to tumor biology and different 
hormonal regulation mechanisms for estradiol production [1,2]. 
Furthermore, age, especially young age, is a prognostic factor in treat
ment guidelines [3–5]. Both chemotherapy and the extent of endocrine 
treatments for patients with HRpos/HER2neg eBC are the subjects of 
several studies.

Regarding chemotherapy, most recent studies focus on identifying 
patient populations that may benefit from chemotherapy de-escalation. 
Studies that include multigene assays for prognostication highlight the 
importance of considering patient age and menopausal status when 
deciding on the use of chemotherapy for HRpos/HER2neg eBC (MIND
ACT, TailorX, RxPONDER [6–8]). These studies show that young pa
tients (<50 years or premenopausal) in the chemotherapy arm have, to 
some extent, a better prognosis, while for postmenopausal women—
even those with an intermediate recurrence risk—chemotherapy does 
not improve prognosis and can be avoided [6–8]. These studies are the 
focus of further investigations because the effect of chemotherapy on the 
prognosis of premenopausal patients may be mediated by the effect of 
chemotherapy on the ovarian function [9–11]. Therefore, the question 
remains whether this effect of chemotherapy on prognosis could also be 
achieved with adequate endocrine therapy including ovarian function 
suppression (OFS).

In addition to the potential use of chemotherapy, all patients with 
HRpos/HER2neg eBC should be treated with adjuvant endocrine ther
apy. Three treatment options are the standard-of-care therapies for this 
patient population: tamoxifen (TAM) monotherapy, TAM combined 
with OFS (TAM + OFS), and aromatase inhibitors combined with OFS 
(AI + OFS). OFS is usually performed with gonadotropin-releasing 
hormone (GnRH) analogs, although oophorectomy is also used in 
some cases. Recommendations for adjuvant endocrine therapy for pa
tients with HRpos/HER2neg eBC have varied over the years. Recently, a 
risk-based strategy has become the most commonly recommended 
approach in most therapy guidelines [4,12–19]. Premenopausal patients 
with a lower risk of recurrence are recommended to be treated with 
TAM, while those with a higher risk of recurrence should be treated with 
TAM + OFS or AI + OFS. Although AI + OFS is considered the most 

effective therapy in terms of disease-free survival, it is not typically 
recommended for all patients due to its unfavorable side effect profile 
and lack of benefit regarding overall survival [20,21]. In addition to the 
challenging status quo of the evidence, no consistent definition of 
low-risk versus high-risk patients exists. Nevertheless, a considerable 
degree of variability between countries seems evident with regard to the 
utilization of endocrine therapy, even in patient populations with a 
higher risk of recurrence. Notably, in the monarchE trial, which evalu
ated adjuvant treatment with the CDK4/6 inhibitor abemaciclib in 
combination with endocrine therapy and recruited patients in 
2017–2019, the use of AI in premenopausal patients in Germany was 22 
% [22]. It has to be noted that for premenopausal patients, German and 
international guidelines [12] require the addition of GnRH agonists, so it 
can be assumed that the vast majority was also treated with AI + OFS.

Therefore, the current study aimed to assess the therapeutic 
approach for adjuvant endocrine therapy for premenopausal patients 
with HRpos/HER2neg eBC at increased risk of recurrence in a real-world 
setting in Germany. To this end, the choice of endocrine therapy (TAM 
monotherapy, TAM + OFS, AI + OFS) was evaluated in relation to pa
tient and disease characteristics in two periods: 2016–2019 and 
2022–2023.

2. Method

2.1. Study and study sites

CLEAR-B (Cancer Landscape - Early Adjuvant Retrospective Registry 
- Breast Cancer) is a retrospective study of the AGO Breast group (AGO- 
B-059; NCT05870813), which was conducted in 2023–2024. The study 
was reviewed and approved by the Ethics Committee of the Medical 
Faculty of the Friedrich-Alexander-Universität Erlangen-Nürnberg 
(application number: 23-1-Br, approval date: January 19, 2023). As the 
data were collected anonymously (all personal information and personal 
dates were removed), the patients did not have to provide informed 
consent. The study was carried out following the Good Clinical Practice 
and Declaration of Helsinki guidelines. The participating study sites 
were breast cancer centers certified by the German Society of Breast 
Diseases (Deutsche Gesellschaft für Senologie e.V.) and the German 
Cancer Society (Deutsche Krebsgesellschaft e.V.). As part of their 
annually audited certification processes, these centers are required to 
prospectively document all breast cancer patients in consecutive order 
in a database, enabling them to generate a complete list of all patients 
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treated. In CLEAR-B, the study sites documented all premenopausal 
patients with a primary diagnosis in January 2016–June 2019 or 
January 2022–December 2023. These periods were chosen to match the 
recruitment period of the NATALEE study (2016–2019) [23,24] and to 
be able to compare the data to a more recent dataset (2022–2023). A 
total of 56 study sites across Germany enrolled their patients in CLEAR-B 
(Supplementary Table 1).

2.2. Patient population

Premenopausal patients with HRpos/HER2neg eBC and an increased 
risk of recurrence could be included. The participating study sites were 
asked to identify and document all patients with the following inclusion 
and exclusion criteria: All patients had to be premenopausal. With re
gard to the risk profile, they had to be treated with chemotherapy before 
the start of endocrine treatment or have a tumor of ≥2 cm as assessed 
from the surgery specimen or at least one positive lymph node as 
assessed at definitive surgery. A complete list of inclusion and exclusion 
criteria is shown in Supplementary Table 2.

2.3. Data collection

Before enrolling patients in CLEAR-B, the study sites were asked to 
check the completeness of all requested data and ensure that a follow-up 
of recurrence status and survival status was available. Patient and dis
ease characteristics were documented in a dedicated electronic case 
report form and anonymized after the study site indicated that the data 
were complete. An overview of the documented patient and disease 
characteristics is shown in Supplementary Table 3. The recommended 
therapy choices were documented as “intention-to-treat” variables (the 
therapies recommended by the breast cancer centers’ multidisciplinary 
tumor boards), and the received therapies were documented as “per- 
treatment” variables.

2.4. Study populations

To appraise the choice of endocrine therapy in relation to disease and 
patient characteristics, all patients with complete documentation and 
meeting all inclusion and exclusion criteria were evaluated. In addition, 
a high-risk population, defined according to the minimal criteria for 
CDK4/6 inhibitor ribociclib therapy ([1] node-positive or node-negative 
with a tumor ≥5 cm [2], with a tumor of 2–5 cm plus a tumor grading of 
3, or [3] with a Ki-67 staining of ≥20 % or a high genomic risk profile 
according to multigene prognostic testing), was evaluated. Of the 3137 
patients enrolled in CLEAR-B, 2789 had complete documentation, of 
which 2175 were at high risk. The patient flow chart is shown in Fig. 1.

2.5. Study endpoints and statistics

The intention-to-treat variables were categorized as TAM mono
therapy, TAM + OFS, AI + OFS, or other. The per-treatment variables 
were categorized as TAM, TAM + OFS, AI + OFS, TAM ± OFS followed 
by AI + OFS, AI + OFS followed by TAM ± OFS, or other. The patient 
and disease characteristics were descriptively tabulated with fre
quencies and percentages. The missing values were also reported in the 
descriptive analyses. All analyses were performed for the overall pop
ulation and the high-risk population, and all statistical analyses were 
carried out using the R system for statistical computing (version 4.3.0, 
Vienna, 2023).

3. Results

3.1. Patient characteristics

In the overall population (N = 2789), the patients were 44.5 (±6.1) 
years old on average. The majority (N = 1493, 55.6 %) had a Ki-67 of 

≥20 % and were pretreated with a chemotherapy (N = 1880, 67.5 %). 
Most patients did not have comorbidities (N = 1673, 61.8 %). Lymph 
node involvement was documented for 58 % of the patients (N = 1567). 
None of the patient or tumor characteristics were substantially different 
between the patients with a primary diagnosis in either 2016–2019 or 
2022–2023. All these characteristics are shown in Table 1.

Within the high-risk group of patients (N = 2175; Supplementary 
Table 4), the majority exhibited aggressive disease characteristics. 
Specifically, 62.0 % (N = 1301) had a Ki-67 index of ≥20 %, indicating 
high proliferative activity. Moreover, a significant proportion, 74.4 % 
(N = 1617), had positive lymph node status. Chemotherapy was 
administered to 76.6 % of the patients (N = 1662). Similar to the overall 
population, no substantial differences between the patients diagnosed in 
2016–2019 and 2022–2023 were found.

3.2. Distribution of adjuvant endocrine therapies in 2016–2019 and 
2022–2023

The data on the recommended and received endocrine therapies for 
the overall population are presented in Table 2. Several differences in 
adjuvant endocrine treatment distributions between the patients diag
nosed in 2016–2019 and 2022–2023 were observed. From 2016 to 2019, 
TAM monotherapy was predominantly recommended (N = 1387, 80.8 
%). AI +OFS was recommended for only 8.4 % (N = 145) of the patients, 
while the combination of TAM + OFS was recommended for 9.3 % (N =
160). The subsequently received therapies were in line with the rec
ommendations, although 244 patients (14.9 %) switched from TAM ±
OFS to AI + OFS. In contrast, 42.1 % of the patients diagnosed in 
2022–2023 were recommended AI + OFS (N = 451). Additionally, TAM 
+ OFS was recommended more often than in 2016–2019 (N = 177, 16.5 
%). Similar to 2016–2019, the received therapies were consistent with 
the recommended therapies. Notably, even more patients received 
upfront AI + OFS therapy than were initially recommended (48.6 %, N 
= 427).

In the high-risk subpopulation (Supplementary Table 5), the therapy 

Fig. 1. Patient flow chart. A subgroup of patients from the overall population, 
fulfilling the minimum prognostic criteria to match an indication with a CDK4/ 
6 inhibitor according to the current indication of approved CDK4/6 inhibitors, 
was assessed in the high-risk subpopulation.
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distributions of the patients diagnosed in 2016–2019 were similar to 
that of the overall population. Therapy with AI + OFS was recom
mended for 9.4 % (N = 119) and TAM monotherapy for 79.1 % (N =
1002). For the high-risk patients diagnosed in 2022–2023, AI + OFS 
therapy was most commonly recommended (N = 410, 49.0 %). During 
this period, the majority of patients (N = 389; 55.7 %) received upfront 
AI + OFS therapy.

3.3. Therapy recommendations according to patient and tumor 
characteristics

The recommended therapies in relation to patient and tumor char
acteristics for the overall population are shown in Table 3. Age differed 
between the treatment recommendations. The patients who received 

recommendations for TAM + OFS were the youngest (40.3 ± 6.4 years 
old), while those who were recommended TAM monotherapy or AI +
OFS combination therapy were of similar age (45.4 ± 5.5 years and 43.9 
± 6.6 years old, respectively). Recommendations for AI + OFS were 
commonly given to node-positive patients (N = 425, 72.3 %), although 
node positivity was also common in the TAM monotherapy (52.3 %, N =
910) and TAM + OFS (62.0 %, N = 204) recommendations. Regarding 
disease stage, the majority of patients recommended to be treated with 
AI + OFS were stage IIB or higher (N = 375, 62.9 %), while only 35.6 % 
(N = 645) with stage IIB or higher received TAM monotherapy recom
mendations. For the patients who received TAM + OFS recommenda
tions, 43.9 % (N = 148) were classified as high risk (stage IIB or higher).

The respective data for the high-risk subpopulation are shown in 
Supplementary Table 6.

Table 1 
Patient characteristics of all patients according to the year of primary diagnosis (2016–2019 versus 2022–2023). [BMI: body mass index, SD: standard deviation, ECOG: 
Eastern Cooperative Oncology Group performance status, N: lymph nodes, T: tumor size, BET: breast conservation therapy, CDK4/6i: CDK4/6 inhibitor].

Characteristic All patients (N = 2789) 2016–2019 (N = 1717) 2022–2023 (N = 1072)

Age at initial diagnosis (years) Mean (SD) 44.5 (6.1) 44.6 (6.2) 44.2 (6.0)
BMI (kg/m2) Mean (SD) 25.6 (5.2) 25.5 (5.0) 25.8 (5.5)
ECOG 0 1870 (95.5) 1045 (95.3) 825 (95.6)

1–4 89 (4.5) 51 (4.7) 38 (4.4)
Missing 830 621 209

Ki-67 <20 % 1194 (44.4) 708 (43.3) 486 (46.2)
≥20 % 1493 (55.6) 926 (56.7) 567 (53.8)
Missing 102 83 19

Tumor grading G1 342 (12.7) 201 (12.2) 141 (13.5)
G2 1676 (62.1) 1012 (61.3) 664 (63.5)
G3 679 (25.2) 439 (26.6) 240 (23.0)
Missing 92 65 27

Highest T stage TX 2 (0.1) 2 (0.1) 0 (0.0)
T0 25 (0.9) 18 (1.1) 7 (0.7)
Tis 17 (0.6) 14 (0.8) 3 (0.3)
T1 782 (28.4) 523 (31.0) 259 (24.3)
T2 1603 (58.2) 956 (56.7) 647 (60.6)
T3 264 (9.6) 143 (8.5) 121 (11.3)
T4 60 (2.2) 30 (1.8) 30 (2.8)
Missing 36 31 5

Highest N status Nx 3 (0.1) 2 (0.1) 1 (0.1)
N0 1130 (41.9) 708 (43.2) 422 (39.8)
N1 1210 (44.8) 713 (43.5) 497 (46.9)
N > 1 357 (13.2) 217 (13.2) 140 (13.2)
Missing 89 77 12

Breast cancer anatomic stage 0 16 (0.6) 13 (0.8) 3 (0.3)
IA 256 (9.2) 177 (10.3) 79 (7.4)
IB 73 (2.6) 51 (3.0) 22 (2.1)
IIA without CDK4/6i indication 345 (12.4) 194 (11.3) 151 (14.1)
IIA with CDK4/6i indication 816 (29.3) 524 (30.5) 292 (27.2)
IIB 675 (24.2) 387 (22.5) 288 (26.9)
IIIA 394 (14.1) 227 (13.2) 167 (15.6)
IIIB 57 (2.0) 28 (1.6) 29 (2.7)
IIIC 64 (2.3) 36 (2.1) 28 (2.6)
Not determinable 93 (3.3) 80 (4.7) 13 (1.2)
Missing 0 0 0

Previous chemotherapy Yes 1880 (67.5) 1191 (69.4) 689 (64.3)
No 907 (32.5) 524 (30.6) 383 (35.7)
Missing 2 2 0

Neoadjuvant chemotherapy Yes 970 (34.8) 588 (34.2) 382 (35.6)
No 1819 (65.2) 1129 (65.8) 690 (64.4)
Missing 0 0 0

Adjuvant chemotherapy Yes 1014 (36.4) 661 (38.5) 353 (32.9)
No 1775 (63.6) 1056 (61.5) 719 (67.1)
Missing 0 0 0

Previous radiotherapy Yes 2174 (78.2) 1377 (80.5) 797 (74.6)
No 605 (21.8) 333 (19.5) 272 (25.4)
Missing 10 7 3

Type of surgery BET 1691 (61.7) 1099 (65.0) 592 (56.3)
Mastectomy 976 (35.6) 563 (33.3) 413 (39.3)
Other or unknown 75 (2.7) 29 (1.8) 47 (4.4)
Missing 47 26 21

Comorbidities 0 1673 (61.8) 1054 (63.3) 619 (59.4)
1 642 (23.7) 395 (23.7) 247 (23.7)
2+ 392 (14.5) 216 (12.9) 176 (16.9)
Missing 82 52 30
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3.4. Dynamics of therapy recommendations over time

Detailed information about patient and tumor characteristics in 
relation to therapy recommendations for all the patients diagnosed in 
2016-2019 and 2022–2023 are presented in Supplementary Table 7 and 
Supplementary Table 8, respectively.

From 2016 to 2019 to 2022–2023, the use of AI + OFS in all tumor- 
stage subgroups increased (Fig. 2). In 2016–2019, no clear correlation 
between tumor stage and the distribution of the recommended adjuvant 
endocrine therapies was observed. Even among the high-risk patients, 
such as stage III, AI + OFS was only recommended for 14.7 % (Fig. 2A). 
Interestingly, a correlation between tumor stage and recommended 
therapies was observed for the patients diagnosed in 2022–2023. While 
20–21 % of the patients with stage I or low-risk stage IIA received an AI 
+ OFS recommendation (Fig. 2B), such a recommendation increased to 
35.7 % for high-risk stage IIA and to 48.4 % for stage IIB. Overall, the 
majority of patients with higher tumor stages received AI + OFS rec
ommendations (69.5 %, 72.4 %, and 78.6 % for stages IIIA, IIIB, and IIIC, 
respectively).

4. Discussion

In this retrospective analysis of premenopausal patients with HRpos/ 
HER2neg eBC and an increased risk of recurrence, we demonstrated that 
AI + OFS is currently the recommended standard adjuvant endocrine 
treatment. Conversely, TAM monotherapy was previously (2016–2019) 
the most frequently recommened therapy, which is in contrast to the 
guidelines. The frequency of the choice of recommended therapy did not 
depend on the risk of recurrence from 2016 to 2019.

In the overall population, AI + OFS usage saw a remarkable increase 
from 8.4 % in 2016-2019 to 42.1 % in 2022–2023, while TAM mono
therapy usage decreased from 80.8 % to 39.6 %. Additionally, TAM +
OFS usage increased from 9.3 % to 16.5 %. Even more interesting, in the 
high-risk subset, AI + OFS usage increased significantly from 9.4 % to 
49.0 %, while TAM monotherapy usage decreased from 79.1 % to 32.4 
%. This shift indicates a growing preference for more advanced and 
more effective endocrine therapies over TAM as a monotherapy.

The low recommendation rate of AI + OFS for patients diagnosed in 
2016–2019 in our study confirms previously published data on the high- 

Table 2 
Endocrine treatments within the overall population according to the year of 
primary diagnosis (2016–2019 versus 2022–2023). [AI: aromatase inhibitor, 
TAM: tamoxifen, OFS: ovarian function suppression].

Characteristic All 
patients 
(N =
2789)

2016–2019 
(N = 1717)

2022–2023 
(N = 1072)

Endocrine 
therapy as 
recommended

AI + OFS 596 
(21.4)

145 (8.4) 451 (42.1)

TAM 
monotherapy

1811 
(64.9)

1387 (80.8) 424 (39.6)

TAM + OFS 337 
(12.1)

160 (9.3) 177 (16.5)

Other 45 (1.6) 25 (1.5) 20 (1.9)
Missing 0 0 0

Endocrine 
therapy as 
received

AI + OFS for 5 
years

556 
(22.1)

129 (7.9) 427 (48.6)

TAM 
monotherapy 
for 5 years

1666 
(66.2)

1236 (75.5) 430 (49.0)

AI + OFS 
followed by 
TAM ± OFS

21 (0.8) 16 (1.0) 5 (0.6)

TAM ± OFS 
followed by AI 
+ OFS

256 
(10.2)

244 (14.9) 12 (1.4)

Other 16 (0.6) 12 (0.7) 4 (0.5)
Missing 274 80 194

Table 3 
Patient characteristics of the overall population according to the recommended 
therapy. Patients for whom “other endocrine therapy” was recommended (N =
45) were omitted from the analyses. [BMI: body mass index, SD: standard de
viation, ECOG: Eastern Cooperative Oncology Group performance status, N: 
lymph nodes, T: tumor size, BET: breast conservation therapy, CDK4/6i: CDK4/6 
inhibitor, AI: aromatase inhibitor, TAM: tamoxifen, OFS: ovarian function 
suppression].

Characteristic AI + OFS 
(N =
596)

TAM 
monotherapy (N 
= 1811)

TAM +
OFS (N 
= 337)

Age at initial 
diagnosis 
(years)

Mean (SD) 43.9 
(6.6)

45.4 (5.5) 40.3 
(6.4)

BMI (kg/m2) Mean (SD) 25.9 
(5.5)

25.6 (5.1) 25.2 
(5.2)

ECOG 0 434 
(94.8)

1153 (95.8) 249 
(95.0)

1–4 23 (5.2) 50 (4.2) 13 (5.0)
Missing 138 608 75

Ki-67 <20 % 212 
(36.2)

830 (48.0) 138 
(41.4)

≥20 % 373 
(63.8)

900 (52.0) 195 
(58.6)

Missing 11 81 4
Tumor grading G1 42 (7.2) 255 (14.6) 38 (11.5)

G2 373 
(64.0)

1087 (62.4) 195 
(58.9)

G3 168 
(28.8)

400 (23.0) 98 (29.6)

Missing 13 69 6
Highest T TX 0 (0.0) 2 (0.1) 0 (0.0)

T0 8 (1.4) 12 (0.7) 5 (1.5)
Tis 0 (0.0) 15 (0.8) 2 (0.6)
T1 122 

(20.6)
545 (30.5) 103 

(31.0)
T2 348 

(58.8)
1038 (58.2) 189 

(56.9)
T3 87 

(14.7)
144 (8.1) 29 (8.7)

T4 27 (4.6) 29 (1.6) 4 (1.2)
Missing 4 26 5

Highest N status Nx 0 (0.0) 3 (0.2) 0 (0.0)
N0 163 

(27.7)
827 (47.5) 125 

(38.0)
N1 284 

(48.3)
736 (42.3) 167 

(50.8)
N > 1 141 

(24.0)
174 (10.0) 37 (11.2)

Missing 8 71 8
Breast cancer 

anatomic stage
0 3 (0.5) 10 (0.6) 3 (0.9)
IA 28 (4.7) 185 (10.2) 38 (11.3)
IB 10 (1.7) 52 (2.9) 11 (3.3)
IIA without 
CDK4/6i 
indication

37 (6.2) 281 (15.5) 24 (7.2)

IIA with CDK4/ 
6i indication

135 
(22.7)

563 (31.1) 105 
(31.2)

IIB 176 
(29.5)

393 (21.7) 93 (27.6)

IIIA 148 
(24.8)

189 (10.4) 48 (14.2)

IIIB 26 (4.4) 27 (1.5) 4 (1.2)
IIIC 25 (4.2) 36 (2.0) 3 (0.9)
Not 
determinable

8 (1.3) 75 (4.1) 8 (2.4)

Missing 0 0 0
Previous 

chemotherapy
Yes 446 

(75.0)
1141 (63.0) 256 

(76.0)
No 149 

(25.0)
669 (37.0) 81 (24.0)

Missing 1 1 0
Neoadjuvant 

chemotherapy
Yes 288 

(48.3)
514 (28.4) 149 

(44.2)
No 308 

(51.7)
1297 (71.6) 188 

(55.8)
Missing 0 0 0

(continued on next page)
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risk population of the monarchE study in which approximately 22 % of 
premenopausal patients were treated with AI + OFS [25]. In our study, 
the recommendation rate for AI + OFS for stage III patients in 
2016–2019 (most similar to the monarchE population) was approxi
mately 15 %. Notably, our data represent therapy recommendations in 
clinical routines that are closer to the German real-world setting than the 
monarchE study data. Data from 2017 to 2019 in Paluch-Shimon et al.‘s 
study showed that Germany was not the only country with a low utili
zation rate of AI + OFS. France and Turkey had similarly low rates, and 
in Denmark, the utilization rate was as low as 2 % [25]. In contrast, the 
rate of AI + OFS usage was almost 90 % in Italy and approximately 55 % 
in the United States. It can only be assumed that in Germany, the 
available evidence was not considered strong enough to warrant AI +
OFS in this higher risk population.

Substantial evidence shows that AI + OFS is one of the most effective 
therapies for patients with HRpos/HER2neg eBC (SOFT and TEXT [26,
27]). The most recent update indicated improved DFS and distant 
recurrence-free interval for AI + OFS over TAM + OFS. Although OS was 
comparable in the overall population, some high-risk patient groups 
showed a benefit with AI + OFS compared to TAM + OFS (i.e., women 
younger than 35 years (4.0 %) and those with >2 cm (4.5 %) or grade 3 
tumors (5.5 %)) [28]. Interestingly, the benefit was particularly pro
nounced in patients who had received neoadjuvant chemotherapy [29]. 
In addition, the ABCSG-12 and HOBOE studies contribute to the existing 
body of knowledge regarding the most efficacious endocrine therapy for 
premenopausal patients with eBC [30,31]. The Early Breast Cancer 
Trialists Collaborative Group recently analyzed data pertaining to more 
than 7000 patients and evaluated whether AI or TAM was more favor
able as an adjuvant treatment. This analysis had a median follow-up 
time of 8.0 years and showed that the patients’ 10-year recurrence 
rate was 14.7 % for AI + OFS versus 17.5 % for TAM + OFS [21]. 
Furthermore, the relative risk (RR) for recurrence was 0.79 (95 %CI: 
0.69–0.90) in favor of AI + OFS, and this group had less distant re
currences (RR = 0.83; 95 %CI: 0.69–0.90). However, overall survival 
was not significantly different between AI + OFS and TAM + OFS, as the 
10-year death rate with AI + OFS was 6.8 % compared to 7.2 % with 
TAM + OFS [21]. The patients treated with AI + OFS exhibited a higher 
incidence of bone fractures and osteoporosis, while those treated with 
tamoxifen demonstrating a greater prevalence of endometrial abnor
malities [21]. Notably, monitoring all premenopausal patients’ quality 

of life is crucial, as long-term quality of life appears to be primarily 
influenced by adjuvant endocrine treatment rather than previous adju
vant chemotherapy [32].

The data from these studies have been incorporated into most na
tional and international guideline recommendations [33–37] and the 
level of evidence for these recommendations evolved with updates to the 
data over the years. However, while most guidelines refer to patients 
treated with TAM + OFS or AI + OFS as “patients with an increased risk, 
” the precise definition of this term is unclear. The perception of risk can 
vary significantly between different physicians. The introduction of 
novel therapies in the adjuvant setting, such as abemaciclib and ribo
ciclib, highlights the importance of patient prognostication when dis
cussing these therapies. Both substances have demonstrated substantial 
benefits for the respective patient populations [23,38–40], suggesting 
that the risk of recurrence risk may need to be considered in the choice of 
adjuvant endocrine treatment. The pivotal CDK4/6 inhibitor tri
als—monarchE for abemaciclib and NATALEE for ribociclib—focused 
on populations with a high risk of recurrence. A recent analysis of a large 
cohort of postmenopausal patients with HRpos/HER2neg eBC and 
receiving upfront AI—considered a higher-risk population—found that 
13 % would have been eligible for monarchE and 32 % for NATALEE 
[41]. Thus, these populations can be considered as patients with an 
increased recurrence risk. In light of this, the use of TAM as an endocrine 
combination therapy in monarchE may be regarded as somewhat 
controversial.

Our study has strengths and weaknesses. A sample size of >3000 
patients from >55 study sites across Germany is sufficient for making 
robust statements. Indeed, the inclusion criteria were designed to select 
all patients with an increased recurrence risk, thereby ensuring that this 
population is representative. Despite the study’s retrospective nature 
being a limitation, the selection process ensured that all participating 
study sites had a prospective overview of all treated patients with the 
respective patient characteristics, reducing the risk of bias in this aspect. 
In addition, the vast majority of breast cancer patients in Germany are 
treated in certified breast centers, further reducing the risk of selection 
bias. Nevertheless, as this analysis does not provide an assessment of 
prognosis under the chosen therapies, it cannot contribute to the dis
cussion of which therapy is more effective. Therefore, future analyses 
will be important to generate more data on the efficacy of the described 
therapy options.

In conclusion, the CLEAR-B study sheds light on a paradigm shift in 
Germany’s treatment approach for HRpos/HER2neg eBC patients with a 
higher recurrence risk. While TAM monotherapy was the predominant 
treatment in 2016–2019, real-world data from 2022 to 2023 from the 
same treatment centers indicates that AI + OFS is now the standard 
treatment for the majority of patients with an increased and high 
recurrence risk.
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Characteristic  AI + OFS 
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TAM 
monotherapy (N 
= 1811) 

TAM +
OFS (N 
= 337)
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chemotherapy

Yes 199 
(33.4)
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(35.3)
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(66.6)
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(64.7)

Missing 0 0 0
Previous 

radiotherapy
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(77.7)
No 128 
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Missing 3 6 1
Type of surgery BET 307 
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