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Background: HR (hormone receptor)-positive, HER2 (Human Epidermal Growth Factor Receptor 2)-negative metastatic breast 
cancer represents the majority of advanced breast cancer cases. Although CDK4/6 (cyclin-dependent kinase) inhibitors combined with 
endocrine therapy have become the standard first-line approach, the optimal treatment strategy after disease progression remains 
unclear.
Methods: We conducted a multicenter retrospective study of 218 patients treated across five tertiary oncology centers in Turkey who 
progressed on CDK4/6 inhibitors and subsequently received either endocrine therapy (ET) or chemotherapy (CT).
Results: Endocrine therapy, administered in 65 patients—most commonly with everolimus-based combinations—was associated with 
a significantly longer overall survival (OS) compared with CT (18.0 vs 10.0 months, p = 0.011). While progression-free survival (PFS) 
showed a numerical advantage for ET (6.0 vs 4.9 months), the difference did not reach statistical significance. Multivariate analysis 
confirmed both treatment type and de novo metastatic presentation as independent predictors of survival.
Conclusion: These findings demonstrate that, in real-world clinical practice, continued endocrine therapy beyond CDK4/6 inhibitors 
progression yields superior survival compared to chemotherapy, particularly in patients with de novo metastatic disease. Our results 
support the prioritization of endocrine-based approaches over chemotherapy in this setting and underscore the urgent need for 
prospective trials to refine treatment sequencing strategies for this large patient population.

Plain Language Summary: Hormone receptor-positive, HER2-negative metastatic breast cancer is the most common subtype of 
advanced breast cancer, yet the best treatment strategy after progression on CDK4/6 inhibitors remains uncertain. Many patients are 
switched directly to chemotherapy, which is often associated with limited benefit and significant toxicity. In this large multicenter 
study from Turkey, we compared endocrine therapy with chemotherapy in women whose disease progressed after CDK4/6 inhibitors. 
We found that patients who continued endocrine therapy, particularly with mTOR-based combinations, lived significantly longer than 
those who received chemotherapy. Importantly, patients who presented with de novo metastatic disease also had better survival. These 
findings highlight that chemotherapy may not always be the best option after CDK4/6 inhibitor failure and support the continued use of 
endocrine-based strategies. Our results provide real-world evidence that could influence clinical decision-making and guide the design 
of future prospective trials. 
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Introduction
Breast cancer is the most common malignancy among women worldwide, accounting for 31% of all female cancer cases. 
In advanced stages, when the tumour metastasises to other organs such as the lungs, brain and bones, it poses a serious 
threat to patients’ lives.1–3 Approximately 70% of metastatic breast cancers express hormone receptors (oestrogen or 
progesterone receptor positive; HR) and do not express human epidermal growth factor receptor 2 (HER2).4 In the 
treatment of advanced HR-positive, HER2-negative breast cancer, endocrine-based therapies (ET) are recommended in 
the absence of visceral crisis.5,6 Since the approval of tamoxifen in the 1970s, an increasing number of patients have 
benefited from ET.7 The prognosis of patients with HR-positive advanced breast cancer has significantly improved with 
endocrine therapy (ET).8 With the approval of aromatase inhibitors (AIs; eg exemestane) and selective estrogen receptor 
downregulator (SERDs; eg fulvestrant and elacestrant), there are now additional ET options available for HR-positive 
breast cancer.9–12 However, most patients eventually develop resistance to ET.13–16

In randomised clinical trials of cyclin-dependent kinase 4/6 inhibitors (CDKi) used in combination with ET, CDKi 
have demonstrated a significant contribution to progression-free survival (PFS).17,18 Based on these results, the combina
tion of CDKi and ET is the standard of care (SOC) for first- and second-line treatment in patients with HR-positive, 
HER2-negative advanced breast cancer.19 In randomised clinical trials of CDKI used in combination with ET, CDKI 
have been shown to significantly contribute to PFS.17,18 Based on these results, the combination of CDKi and ET is 
considered the standard of care (SOC) for first- and subsequent-line treatments in patients with HR-positive, HER2- 
negative advanced breast cancer.19

Following progression with combination therapy, there is no gold standard treatment option for the next systemic 
treatment step.20–22 Reasonable options include switching to another ET monotherapy, cytotoxic CT, everolimus with 
ET,23–25 olaparib26 or talazoparib27 for patients with germline BRCA mutations, alpelisib28 for patients with somatic 
PIK3CA mutations and capivasertib29 AKT pathway inhibitor. Additionally, in subsequent lines of therapy, antibody– 
drug conjugates such as trastuzumab deruxtecan30 may be used in patients with HER2 low metastatic breast cancer, 
whereas sacituzumab govitecan31 is an approved option for patients with HR–positive, HER2-negative metastatic breast 
cancer.

In this study, we aimed to determine the efficacy of subsequent systemic therapies in patients who progressed on 
CDKi therapy, to assess whether there were differences in overall survival (OS) and PFS between hormonal therapies 
(monotherapy vs mTOR-based) and CT, and to identify potential clinical and pathological factors associated with 
survival outcomes in these patients.

Materials and Methods
Study Design and Population
Our study is a multicentre, retrospective study conducted by the medical oncology clinics of Selçuk University Faculty of 
Medicine Hospital, İzmir City Hospital, Ege University Faculty of Medicine Hospital, Manisa Celal Bayar University 
Faculty of Medicine Hospital, and Necmettin Erbakan University Faculty of Medicine Hospital. The files of patients who 
applied to the relevant medical oncology outpatient clinics between 1 January 2019 and 1 May 2025 were reviewed and 
included in the study.

In our study, patients were categorized based on their metastatic status (de novo or systemic recurrence), metastatic 
sites (visceral, bone-only, or lymph node-only metastases), menopausal status (pre/perimenopausal or postmenopausal), 
and prior treatment with CT (CT or ET) before CDKi use. The effects of these parameters on survival were determined 
using univariate analysis, followed by multivariate analysis to examine their impact on survival.

The pathology reports of the patients included in the study were reviewed to determine their HER2 status. Patients 
with immunohistochemical Cerb2 levels of negative and + 1, as well as those with + 2 levels and a negative FISH test, 
were classified as HER2 negative.

Although categorization of endocrine resistance (primary vs secondary) was considered, the retrospective multicenter 
design limited the consistent availability of precise timelines required for this classification (eg, exact dates of progres
sion on prior endocrine therapies). Therefore, this analysis was not performed.
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Inclusion and Exclusion Criteria
Patients were eligible for inclusion if they had a diagnosis of metastatic breast cancer with hormone receptor–positive 
and HER2-negative disease, confirmed by a documented pathology report obtained either at the time of de novo 
metastatic presentation or from prior early-stage surgical specimens. All included patients had experienced disease 
progression following treatment with a CDK4/6 inhibitor and subsequently received at least one line of systemic therapy, 
either endocrine therapy or chemotherapy, in the metastatic setting.

Patients were excluded if they had hormone receptor–negative or HER2-positive breast cancer, non-metastatic 
disease, or had not received prior treatment with a CDK4/6 inhibitor. Patients who did not receive any subsequent 
systemic therapy following progression on CDK4/6 inhibitor–based treatment were also excluded. In addition, patients 
with incomplete clinical or pathological data that precluded reliable outcome assessment were not included in the 
analysis. Male patients were excluded to reduce biological and treatment-related heterogeneity.

Treatment
Patients included in the study progressed while receiving CDKi therapy in combination with ET and were divided into 
two treatment groups: the first group consisted of patients receiving CT, and the second group consisted of patients 
receiving ET alone or in combination.

Study Objectives
The primary endpoint of our study was the OS benefit of ET or CT initiated in patients who progressed under CDKi 
therapy, while PFS was defined as the secondary endpoint. OS was defined as the time from the start of treatment 
initiated after CDKi to death or follow-up end (confirmed last activity), while PFS was defined as the time from the start 
of treatment initiated after CDKi to progression (or death).

Ethical Considerations
Our study was conducted in accordance with the Helsinki Declaration and was reviewed and approved by the Ethics 
Committee of Selçuk University Faculty of Medicine (20/2025, dated 14 January 2025). Patient consent was waived due 
to the retrospective nature of the study. All patient data were anonymized, and confidentiality was strictly maintained in 
accordance with institutional and ethical guidelines.

Statistical Analysis
A formal sample size calculation was not performed for this study, as it was designed as a retrospective cohort analysis 
aiming to include all eligible patients treated at the participating centers during the specified study period to maximize the 
descriptive power and reflect real-world clinical practice in Turkey. All analyses were performed using the SPSS version 
20.0 statistical software package for Windows. Continuous variables are presented as median (range), and categorical 
variables as numbers (percentages). The chi-square test was used to analyse differences in clinical characteristics between 
the two groups. Overall and progression-free survival were calculated using the Log rank test. We then used the Kaplan- 
Meier method to plot survival curves and the Cox proportional hazards regression model to identify statistically 
significant variables associated with overall survival. Differences were considered statistically significant when p < 0.05.

Results
A total of 218 patients were included in our study. Among the 65 (29.8%) patients who progressed during CDKi therapy 
with ET, 153 (70.2%) patients received CT-based therapy. The median age at diagnosis was 54.0 years (range, 26–89). In 
the CT group, the median age was 54.0 years (range, 26–88), while in the ET group, it was 55.0 years (range, 30–89). 
Among the study participants, 137 (62.8%) were postmenopausal and 81 (37.2%) were premenopausal at the start of ET 
plus CDKi therapy. The characteristics of the patients are presented in Table 1.

In the ET group, 50 patients received everolimus plus exemestane, 4 patients received everolimus plus fulvestrant, 
and 11 patients received only ET (selective estrogen receptor inhibitors, aromatase inhibitors, etc). In the CT-based 
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group, 89 patients received single or intravenous combination CT and 64 patients received oral CT (capecitabine or other 
drugs, alone or in combination). The most commonly used CT drugs were capecitabine and taxane. The treatments and 
numbers of patients assigned to treatment groups after CDKi therapy are shown in Table 2.

At the time of diagnosis, 98 patients had de novo metastatic disease, while 120 patients developed systemic 
recurrence during the course of treatment. Visceral organ involvement was present in 133 patients. When visceral 
metastases were examined, liver metastases were observed in 52 patients, lung metastases in 56 patients, and brain 
metastases in 25 patients. Among the 170 patients with bone metastases, 36 had bone as the sole site of involvement.

Table 1 General Characteristics of Patients

Parameter CT (n=153) ET (n=65) Total (n=218)

Median Age (years, range) 54 (26–88) 55 (30–89) 54 (26–89)

Menopausal Status Pre-menopause 63 (41.1%) 18 (27.7%) 81 (37.2%)

Post-menopause 90 (58.9%) 47 (72.3%) 137 (62.8%)

Metastatic Pattern De novo 67 (43.7%) 31 (47.6%) 98 (45.0%)

Systemic Recurrence 86 (56.3%) 34 (52.4%) 120 (55.0%)

Visceral Metastasis No 59 (38.5%) 26 (40.0%) 85 (39.0%)

Yes 94 (61.5%) 39 (60.0%) 133 (61.0%)

Liver Metastasis No 101 (66.0%) 46 (70.7%) 147 (67.5%)

Yes 52 (34.0%) 19 (29.3%) 71 (32.5%)

Lung Metastasis No 97 (63.3%) 36 (55.3%) 133 (61.1%)

Yes 56 (36.7%) 29 (44.7%) 85 (38.9%)

Bone Metastasis No 38 (24.8%) 10 (15.3%) 48 (22.0%)

Yes 115 (75.2%) 55 (84.7%) 170 (78.0%)

HER 2 low Status No 74 (48.3%) 44 (67.6%) 118 (45.0%)

Yes 77 (50.3%) 21 (32.4%) 98 (55.0%)

Treatment for Metastatic Disease Before CDKi No 82 (53.5%) 39 (60.0%) 121 (55.5%)

Yes 67 (43.7%) 25 (38.5%) 92 (44.5%)

Pfs in CDKi Use <12 months 86 (56.2%) 22 (33.8%) 108 (49.5%)

>12 months 67 (43.8%) 43 (66.2%) 110 (50.5%)

Notes: Percentages were calculated based on the total number of patients within each treatment group. Patients could have more than one 
metastatic site. Data on HER2-low status were missing for 2 patients. Data on prior CDK4/6 inhibitor use were missing for 5 patients. 
Abbreviations: CT, chemotherapy; ET, endocrine therapy.

Table 2 Treatments Administered to Patients Who Progressed After CDKi

Treatment Medication Number (%)

Endocrine Treatment 

n=65

Everolimus + Exemestane 50 (22.9)

Fulvestrant 11 (5.0)

Everolimus + Fulvestrant 4 (1.8)

(Continued)
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Among the 218 patients evaluated for HER 2 status, 98 patients with immunohistochemical Cerb2 levels of + 1 or + 2 
and negative FISH test results were classified as HER2 low.

Prior to CDKi treatment, 92 patients had received ET or CT, while 121 patients were started on CDKi treatment as 
first-line therapy. All 92 patients who had previously received systemic treatment received this treatment in metastatic 
setting. In the univariate analysis, OS was found to be statistically significantly lower in these 92 patients who had 
previously received treatment (p = 0.032).

With a median follow-up of 32.2 months for the study cohort, when comparing the two groups of patients who 
progressed after ET plus CDKi therapy and subsequently received ET or CT, the median OS was calculated as 12.2 
months (95% CI 9.3–15.1). In the CT arm, the median OS was 10.0 months (95% CI 7.9–12.1), while in the ET 
arm, it was 18.0 months (95% CI 13.3–22.7). A statistically significant difference was observed between the two 
groups (p = 0.011) (Figure 1)

Figure 1 Overall survival by treatment group after progression on CDK4/6 inhibitor therapy. Kaplan-Meier curves comparing overall survival for patients receiving 
subsequent endocrine therapy (ET) versus chemotherapy (CT). Median OS was 18.0 months (95% CI 13.3–22.7) in the ET group and 10.0 months (95% CI 7.9–12.1) in the 
CT group (p = 0.011, Log rank test).

Table 2 (Continued). 

Treatment Medication Number (%)

Chemotherapy (IV + Oral) 

n=153

Paclitaxel / Docetaxel 37 (16.9)

Adriamycin + cyclophosphamide 9 (4.1)

Capecitabine 56 (25.6)

Vinorelbine 8 (3.6)

Gemcitabine + Carboplatin 12 (5.5)

Gemcitabine 15 (6.8)

Paclitaxel + Carboplatin 5 (2.2)

Other (CMF, ixabepilon, peg.liposomol doxorubicin, eribulin) 11 (5.0)
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When the two groups were compared in terms of PFS, the median PFS was found to be 5.2 months (95% CI 4.5–6.0), 
while in the CT arm, PFS was 4.9 months (95% CI 3.8–6.0), while in the ET arm, this duration was 6.0 months (95% CI 
4.8–7.1), but this difference was not statistically significant (p = 0.06) (Figure 2).

The median PFS for CDKi therapy was 12.2 months. Among all patient groups, 110 patients had PFS > 12 months, 
while 108 patients had a CDKi treatment duration < 12 months. No significant difference was observed between these 
two groups in terms of response to subsequent treatments (p = 0.338).

The effects of various factors on OS were evaluated using univariate analysis, as summarised in Table 3. When these 
parameters were analysed using multivariate analysis, two parameters were found to significantly affect OS in patients: 

Figure 2 Progression-free survival (PFS) by treatment group after progression on CDK4/6 inhibitor therapy. Kaplan-Meier curves comparing progression-free survival for 
patients receiving subsequent endocrine therapy (ET) versus chemotherapy (CT). Median PFS was 6.0 months (95% CI 4.8–7.1) in the ET group and 4.9 months (95% CI 
3.8–6.0) in the CT group (p = 0.06, Log rank test).

Table 3 Univariate Assessment of Factors Influencing the Contribution of 
Post-CDKi Treatments to OS

Parameter p value

Menopausal Status Pre-menopause 0.546

Post-menopause

Metastatic Pattern De novo 0.059

Systemic Recurrence

Visceral Metastasis No 0.335

Yes

Liver Metastasis No 0.378

Yes

Only Bone Metastasis No 0.344

Yes

(Continued)

https://doi.org/10.2147/BCTT.S571246                                                                                                                                                                                                                                                                                                                                                                                                                                                 Breast Cancer: Targets and Therapy 2026:18 6

Cangür et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



the metastatic status (p = 0.015) and the administration of systemic therapy (CT or ET) prior to CDKi treatment. The 
results of the multivariate analysis are presented in Table 4.

No statistically significant difference was observed in the distribution of patients who received systemic therapy prior 
to CDKi between the CT and ET groups (p = 0.260). Additionally, de novo metastatic patients were homogeneously 
distributed in both groups receiving CT or ET (p = 0.351).

Table 4 Multivariate Analysis of Factors Influencing the Contribution of Post- 
CDKi Treatment to OS

Parameter p value

Menopausal Status Pre-menopause 0.413

Post-menopause

Metastatic Pattern De novo 0.015

Systemic Recurrence

Visceral Metastasis No 0.277

Yes

Liver Metastasis No 0.350

Yes

Only Bone Metastasis No 0.897

Yes

HER-2 Low Status No 0.194

Yes

Treatment for Metastatic Disease Before CDKi No 0.056

Yes

PFS with CDKi <12 months 0.338

>12 months

Treatment Administered After CDKi KT (IV + Oral) 0.028

ET

Table 3 (Continued). 

Parameter p value

HER-2 Low Status No 0.060

Yes

Treatment for Metastatic Disease Before CDKi No 0.032

Yes

PFS with CDKi <12 months 0.087

>12 months
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Discussion
The combination of CDKi and ET is the standard treatment for advanced HR-positive, HER2-negative metastatic breast 
cancer.32 For patients progressing on CDKi-based regimen, different options are available based on tumour mutation 
status, the patient’s clinical condition, and disease burden; however, a standard treatment has not yet been established. In 
our study, factors influencing subsequent treatment choices and the efficacy of these treatments were evaluated.

In our study of HR-positive HER2-negative metastatic breast cancer patients who showed progression after CDKi- 
based treatment, CT was compared with ET, and ET was found to provide a statistically significant survival advantage. 
Furthermore, although ET’s PFS was not statistically significant when compared to CT, it was numerically superior.

In a multicentre, retrospective, real-world study by Basile et al investigating post-CDKi treatment strategies for HR- 
positive metastatic breast cancer, patients who received CDKi-based regimen as first-line therapy followed by ET had 
significantly longer OS compared to those who were directed to CT.33 In this subgroup, the median OS for patients 
receiving ET was 30.7 months, while the OS for patients receiving CT was 19.1 months, and the difference was 
statistically significant (p = 0.002). A similar trend was observed in our study; the median OS was 18.0 months in 
patients who received ET after CDKi therapy and 10.0 months in the CT arm, and this difference was also significant (p = 
0.011). However, although both studies aimed to evaluate the effect of treatment selection after CDKi on survival, they 
contained important design differences. In Basile et al’s study, analyses were performed only for patients who received 
CDKi-based regimen in the first line, whereas our study included all patients who received CDKi in either the first 
or second or later lines and subsequently progressed, comparing survival outcomes with ET or CT after treatment. 
Additionally, while patients who received CDKi-based regimen in the second line were included in Basile et al’s study, 
no separate OS analysis was presented for this group. When these results are considered together, the ET approach may 
be more advantageous than CT in terms of survival, especially when added to early CDKi use in the postprogression 
period.

In a multicentre, retrospective study conducted by Karaçin et al in 2023, no difference in PFS was observed between 
ET and CT treatments administered following progression under CDKi therapy. In the first-line setting, following 
progression under CDK4/6 inhibitor-based therapy, the median PFS was 5.3 months for CT and 9.5 months for ET, 
while in the second-line setting, following progression under CDK4/6 inhibitor-based therapy, the median PFS was 5.7 
months and 6.7 months, respectively.34 In another retrospective study by Hanjie Mo et al, 79 patients received everolimus 
plus exemestane after CDK4/6 inhibitor-based therapy use, and PFS was 3.8 months (95% CI: 3.4–4.7) in these 
patients.35 Similarly, in our study, no significant difference was found between the two modalities; the median PFS 
was 4.9 months for CT and 6.0 months for ET (p = 0.06).

In our study, the majority of patients who progressed after CDKi and received ET were treated with this combination 
therapy in combination with everolimus. In a study analysing 839 patients who progressed after CDKi treatment, 249 
(29.7%) received CT, 302 (36%) continued CDKi treatment, and 99 (11%) were treated with everolimus plus exemes
tane, with an estimated median PFS of 3.3 months.36 Everolimus treatment did not show a statistically significant 
difference in median PFS compared to CT (3.7 months vs 3.3 months). However, in terms of OS, treatment with 
everolimus demonstrated statistically significant better OS compared to CT (HR 0.61, 95% CI 0.51–0.74, p = 0.006).

In our study, no significant difference in OS was observed between patients who received CDKi for up to 12 
months and those who received this treatment for more than 12 months, based on univariate and multivariate analyses. 
Similarly, in a study by Kubeczko et al from Poland involving 512 patients who developed progression after CDKi 
treatment37 and the BYLieve study,38 which evaluated the efficacy of ET plus alpelisib in patients with PIK3CA 
mutations, analyses were conducted based on a 12-month threshold for prior ET plus CDKi treatment duration, and no 
significant association was found between the efficacy of subsequent treatment and the duration of CDK4/6 inhibitor- 
based therapy exposure. On the other hand, contrary to our findings, a recent large multicentre study by Berton 
Giachetti et al reported that CDKi treatment duration exceeding 12 months was independently associated with longer 
overall survival in patients who progressed after first- or second-line therapy.39 The absence of a similar association in 
our study may be explained by the inclusion of patients who received CDKi beyond the second line in our cohort. 
These differing and sometimes conflicting findings suggest that the duration of ET plus CDKi therapy may be 
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associated with the efficacy of different antitumour agents in various ways. However, the effect of CDK4/6 inhibitor- 
based therapy exposure duration on OS in HR positive, HER 2 negative metastatic breast cancer remains unclear, and 
further studies are needed in this area.

In our study, patients with de novo metastatic disease who received ET had significantly longer OS rates 
compared to those with systemic recurrence (p = 0.015). Similarly, in a multicentre retrospective study published by 
Karacin et al in 2023, de novo metastatic patients had significantly longer overall survival compared to recurrent 
metastatic patients (p < 0.05).34 One of the most important reasons for this difference may be that de novo patients 
were more sensitive to hormonal therapy because they had not previously received systemic treatment. 
Additionally, in this group, biological aggressiveness is generally lower due to the selection of treatment- 
resistant clones. On the other hand, patients with systemic recurrence may have a poorer prognosis due to the 
development of resistance mechanisms to treatment, as they have previously received adjuvant chemotherapy and 
endocrine therapy. Our findings indicate that the initial presentation of metastatic disease (de novo or systemic 
recurrence) is an independent prognostic factor for overall survival. The relatively high proportion of patients 
presenting with de novo metastatic disease in our cohort likely reflects real-world referral patterns to tertiary 
oncology centers and potential delays in diagnosis, and this variable was accounted for in the multivariate analysis 
as an independent prognostic factor.

In our study, among metastatic HR-positive HER2-negative breast cancer patients who progressed after CDKi 
treatment, a statistically significant difference was found in OS between the use of CDKi in the first line and subsequent 
lines in univariate analysis (p = 0.032). However, no statistically significant difference was found in multivariate analysis 
(p = 0.056). Since a statistically significant difference was observed in the univariate analysis, the distribution between 
groups was examined, and no statistically significant difference was found in the proportion of patients who had 
previously received systemic therapy between the CT and ET groups (p = 0.26). This result suggests that the early use 
of CDK4/6 inhibitor-based therapy may provide a survival advantage by more effectively suppressing tumour biology. 
Randomised studies directly addressing this issue are limited in the literature. Phase III studies such as PALOMA-218 and 
MONARCH-340 have demonstrated a survival advantage with the first-line use of CDKi, but they did not directly 
compare the effect of the order of use on OS. The SONIA-2 study compared the use of CDK4/6 inhibitor-based therapy 
as first- or second-line therapy and reported no significant difference in OS.41 On the other hand, in a Turkey-based 
multicentre retrospective study by Karaçin et al, ET demonstrated superiority over CT in terms of PFS when adminis
tered after CDK4/6 inhibitor-based therapy; however, OS data were not reported.34 Our study contributes real-world 
evidence regarding overall survival outcomes associated with treatment selection after progression on CDK4/6 inhibitor– 
based therapy. However, larger and prospective studies are needed to clarify the impact of post-progression treatment 
strategies and treatment sequence on long-term survival.

Study Limitations
Our study has some limitations. The most notable is the heterogeneous patient population. There was an imbalance 
in the number of patients between the CT and ET groups among patients receiving post-CDKi treatment. 
Additionally, the retrospective design and lack of data on patients’ molecular profiles limit the interpretation of 
results. Another limitation of our study is the lack of consistent data regarding primary versus secondary endocrine 
resistance patterns. This precluded a subgroup analysis based on resistance profiles, which are known to influence 
treatment outcomes in this patient population. Nevertheless, the inclusion of a large, real-world patient population 
is a strength of our study. Given the limited data examining the impact of post-CDKi treatment options on survival 
in real-world settings, our findings fill an important gap. Our findings suggest that treatment sequence and strategy 
may influence survival. However, larger, prospective, and molecularly detailed studies are needed to confirm this 
finding. Such data are critical for personalised treatment planning and determining optimal treatment strategies.

Conclusion
In conclusion, this real-world study demonstrates that continuing with ET, particularly everolimus-based combinations, 
after progression on CDKi provides a significant OS benefit compared to switching to CT. These findings offer robust 
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evidence supporting current guideline recommendations to prioritize endocrine-based strategies before CT in this clinical 
setting. Multivariate analysis confirmed that both the treatment strategy (ET vs CT) and de novo metastatic presentation 
were independent predictors of overall survival. Prospective trials are needed to definitively establish the optimal 
treatment sequence in this setting and to integrate molecular profiling for personalized strategy selection.
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