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ARTICLE INFO ABSTRACT
Keywords: Background: Cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) and everolimus (EVE) are effective
Therapeutic sequence for patients with hormone receptor—positive (HR+), human epidermal growth factor receptor 2-

CDK4/6 inhibitor

5 ’ negative (HER2-) metastatic breast cancer (MBC). However, the efficacy of different sequences of
verolimus

CDK4/6i and EVE are largely unknown. The study aimed to explore the efficacy of different se-
quences in China.

Methods: 146 patients with HR+/HER2- MBC who received both CDK4/6i and EVE in salvage
setting were collected. Objective response rate (ORR), clinical benefit rate (CBR), progression-free
survival (PFS), and overall survival (OS) were investigated.

Results: 56 patients received CDK4/6i prior to EVE (Group A), 90 patients received CDK4/6i
subsequent to EVE (Group B). The median PFS of CDK4/6i and EVE in Group A vs Group B were
8.4m and 2.5m vs 4.6m and 6.1m respectively. The total PFS of first-line and second-line endo-
crine therapy were not different between Group A and Group B [13.1m vs 17.7m (P = 0.330, HR
= 0.738, 95%CI: 0.399-1.365)]. The 5y OS of patients in Group A or Group B were 62.0 % vs
57.4 %, P = 0.569.

Conclusions: We found that no matter CDK4/6i or EVE was used first, the survival were not
significantly different between Group A and Group B. Both can be clinical options.

Survival outcome
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1. Background

Hormone receptor—positive (HR+), human epidermal growth factor receptor 2-negative (HER2-) breast cancer (BC) constitutes
approximately 70 % among all types of BC, which has a better prognosis [1]. Endocrine therapy (ET) is a pivotal clinical option for HR
+ patients even after metastasis develops [2]. However, resistance to ET has been increasingly developed that emphasizes effective
therapeutic strategies for the control of HR + metastatic breast cancer (MBC).

The mammalian target of rapamycin (mTOR) inhibitor everolimus (EVE) has been approved in patients with HR + MBC. Patients
with HR + MBC suffering from endocrine resistance could still derive benefits from the addition of EVE, regardless of the menopausal
status [3-7]. In BOLERO-2 trial, the addition of EVE to exemestane improved progression-free survival (PFS) form 3.2 months-7.8
months (P < 0.001) in postmenopausal patients with HR+/HER2- MBC [7]. Based on the results from BOLERO-2, EVE became the first
approved targeted therapy in HR + MBC. Our team investigated the role of EVE in premenopausal HR+/HER2- MBC patients who were
resistant to ET, EVE plus letrozole achieved a better clinical benefit (72.7 % vs 47.5 %, P = 0.004) and PFS (19.4 months vs 12.9
months, P = 0.008) compared to letrozole alone [4]. Though EVE was the first target agent approved for advanced HR+/HER2-breast
cancer, with the success of CDK4/6i, it is now recommended mainly in subsequent line after CDK4/6i progression with limited data.

CDK4/6i combined with endocrine therapy is now the standard first-line (1L) treatment in HR+/HER2- MBC patients. Compared to
chemotherapy, CDK4/6i combined with endocrine therapy showed comparable efficacy even in some breast caner patients with
visceral crisis. Giuliano et al. [8] compared endocrine therapy to chemotherapy in HR+/HER2-metastatic breast cancer, concluding
that endocrine therapy should be preferred as the first-line treatment, due to its favorable efficacy-to-toxicity ratio. The approved
CDK4/6 inhibitors include palbociclib, abemaciclib, ribociclib. A series of PALOMA [9-11], MONARCH [12,13] studies have proved
PFS benefits of palbociclib, and abemaciclib. MONALEESA trials demonstrated not only PFS but also OS benefits of ribociclib even for
patients experienced progression following ET [14,15]. Schettini et al. [16] conducted a comprehensive systematic review and
meta-analysis of CDK4/6 inhibitor-based treatments, demonstrating significant overall survival benefits across various subgroups of
metastatic HR+/HER2-breast cancer patients. Although current clinical practice suggests the sequence of CDK4/6i first and then EVE,
data was quite limited for patients with HR+/HER2—- MBC receiving EVE after progressing on CDK4/6i [17-20]. Data about EVE
followed by CDK4/6i is even less, as PALOMA and MONARCH trials excluded patients previously treated with EVE. Rare studies have
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ever compared the survival of EVE followed by CDK4/6i or vice versa. As EVE was approved in China prior to CDK4/6 inhibitors, we
performed a multicenter real-world study on patients with HR+/HER2- MBC used both CDK4/6i and EVE, attempting to shed light on
the treatment sequence of CDK4/6i and EVE.

2. Materials and methods
2.1. Study design and data collection

Data was collected from patients treated in three cancer centers in China (National Cancer Center, Chinese PLA General Hospital,
Peking University Cancer Hospital & Institute during January 2014 to November 2022.

Eligible patients were identified according to the following criteria:(1) Female patients. (2) Estrogen receptor (ER) or progesterone
receptor (PR) positive and HER2 negative. The status of ER and PR were determined by immunohistochemical (IHC) staining in line
with the ASCO/CAP guideline. HER2 status was evaluated by IHC and fluorescence in situ hybridization (FISH) based on the ASCO
guidelines and current scoring system. HER2 negative was defined as IHC scoring 0, HER2 low was IHC scoring 1+ or 2+ with negative
FISH assay. (3) Metastasis was confirmed radiologically or histologically. (4) Patients were recorded to use both CDK4/6i- and EVE-
based regimens in advanced setting. (5) Patients must have complete timeline of using CDK4/6i and EVE.

From 2014 to 2022, 2518 cancer patients who used EVE were collected from three cancer centers in China. 652 female patients
diagnosed with BC were filtered out. Among those 652 BC patients, 501 patients were excluded given that they never received CDK4/6i
therapy or had incomplete medical records of EVE administration. 151 patients receiving both CDK4/6i and EVE therapy in salvage
setting remained. With 5 patients excluded due to incomplete documentation of CDK4/6i using, 146 HR+/HER2- MBC patients with
complete documentation of CDK4/6i and EVE-based treatment were enrolled in our study. Patients were divided into two groups.
Group A included patients received CDK4/6i followed by EVE. Group B included patients received EVE followed by CDK4/6i. We also
defined two subsets. Subsets A included patients received CDK4/6i as 1L ET and EVE as 2L ET. Subsets B included patients received
EVE as 1L ET and CDK4/6i as 2L ET. The flowchart of patients screening is presented as Fig. 1.

2.2. Evaluation

2.2.1. Patients

Objective response rate (ORR) and clinical benefit rate (CBR), PFS and OS were used as indicators of drug efficacy. The PFS of
patients was set as the primary endpoint, while ORR, CBR and OS were the secondary endpoints in the study.

Tumor response was assessed as complete response (CR), partial response (PR), stable disease (SD) and progressive disease (PD)
based on Response Evaluation Criteria in Solid Tumors (RECIST) 1.1. Response evaluation was conducted mainly by computed to-
mography (CT), magnetic Resonance Imaging (MRI), and physical examination. ORR was defined as the percentage of patients with CR
or PR on the corresponding regimens. CBR was defined as the rate of patients with CR or PR or SD more than 6 months.

PFS was defined as the time from the beginning of CDK4/6i or EVE treatment to confirmed progression or death. OS was defined as
the interval from the initiation of CDK4/6i or EVE treatment whichever first to death from any cause. We performed further analysis of
patients in Subset A and Subset B. PFS;, was defined as PFS of 1L ET plus PFS of 2L ET for patients in Subset A and Subset B.

Primary endocrine resistance is defined as relapse while on the first 2 years of adjuvant endocrine therapy (ET), or PD within the
first 6 months of first-line ET for advanced breast cancer (ABC) while on ET. Secondary endocrine resistance is defined as relapse while
on adjuvant ET after the first 2 years, or relapse within 12 months of completing adjuvant ET, or PD > 6 months after initiating ET for
ABC while on ET [21]. First line/Second line endocrine therapy is defined as the first or second endocrine treatment in the metastatic
setting irrespective of chemotherapy and endocrine resistance.

2.3. Statistical analysis

The demographic and clinicopathological characteristics comprised age, menopausal status, TNM stage, type of metastasis, number
of metastatic sites, endocrine therapy sensitivity. Clinicopathological characteristics at the time of initiation of CDK4/6i or EVE
treatment were collected and compared using the Chi-square test or the Fisher’s exact test.

PFS and OS were estimated via the Kaplan-Meier method. Statistical difference was calculated by the log-rank test. Hazard ratio
(HR) and 95 % confidential interval (95%CI) were obtained via univariate Cox analysis. P value less than 0.05 was considered as
statistical significance. SPSS software version 22.0 was applied to conduct statistical analysis.

3. Results
3.1. Baseline characteristics

The median age at enrollment was 52 years. 60.3 % of patients were postmenopausal. 16.4 % had a family history of malignancies
and 5.5 % with a family history of BC. More than 80 % of patients were with BMI <25 kg/m?. Pathologically, the main histological type
was invasive ductal carcinoma (IDC) (75.3 %). Over three quarter of patients (78.0 %) had at least two sites of metastases, with bone
being the most common site (64.4 %). 56 patients were in Group A (CDK-EVE), and 90 patients were in Group B (EVE-CDK). When
comparing the clinical characteristics between the two groups, more patients in Group A had liver (P = 0.042) and visceral metastasis
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(P = 0.056). The median endocrine treatment line of CDK4/6i and EVE was 3 (1-10) and 2 (1-7). Details are presented in Table 1.
The most frequently prescribed CDK4/6i was palbociclib, with 121 (82.9 %) patients in the study receiving palbociclib-based
treatment. 15, 5 and 5 patients received abemaciclib, ribociclib and dalpiciclib, respectively. Among the 146 patients enrolled,
19.9 % (29/146) of patients received CDK4/6i as 1L ET, 29.5 % (43/146) as 2L, 25.3 % (37/146) as 3L. In this study, 19.2 % (28/146)
of patients received EVE as 1L treatment, 41.8 % (61/146) as 2L, 27.4 % (40/146) as 3L.
26 patients received CDK4/6i as first line endocrine therapy and EVE as second line endocrine therapy (Subset A). 21 patients
received EVE as first line endocrine therapy and CDK4/6i as second line endocrine therapy (Subset B).

3.2. Responses

For all the 146 patients enrolled, the ORR of CDK4/6i was significantly lower than ORR of EVE, 13.0 % (19/146) vs 22.6 % (33/
146), P = 0.032. The CBR of EVE and CDK4/6i were not significantly different, 50.7 % (74/146) vs 47.3 % (69/146), P = 0.558.

The response of CDK4/6i was better when it was used in earlier line treatment. The ORR and CBR of CDK4/6i were significantly
higher in Group A than in Group B (ORR: 21.4 % vs 7.8 %, P = 0.017; CBR: 61.5 % vs 43.3 %, P = 0.024). The CBR of EVE was also
significantly higher in Group B than in Group A (60.0 % vs 26.8 %, P < 0.001). However, the ORR of EVE between the two groups was
numerically but not significantly different (27.8 % vs 14.2 %, P = 0.058).

The ORR and CBR of patients received CDK4/6i or EVE as first line treatments were not significantly different (ORR: 26.9 % vs 33.3
%, P = 0.633, HR = 1.357, 95%CI: 0.387-4.759; CBR: 65.4 % vs 71.4 %, P = 0.659, HR = 1.324, 95%CI: 0.381-4.595). The ORR and
CBR of patients received CDK4/6i and EVE as 2L ET were also not significantly different (ORR: 19.2 % vs 14.3 %, P = 0.655, HR =
0.700, 95%CI: 0.147-3.343; CBR: 38.5 % vs 38.1.0 %, P = 0.980, HR = 0.985, 95%CI: 0.302-3.215). Details are presented in Table 2.

4. Survivals
4.1. Progression free survival

For all the 146 patients enrolled, the PFS for CDK4/6i and EVE were 5.9m and 4.3m, respectively, P = 0.419 (Fig. 2A). The median

Table 1
Baseline characteristics of patients.

Characteristics Total(n = 146) n (%) CDK-EVE(n = 56) n (%) EVE-CDK(n = 90) n (%) P value

Age, years, median (min, max) 52.0(24.0, 79.0) 52.0(31.0, 79.0) 50.0(24.0, 74.0) 0.386
<65 years 127(87.0 %) 47(83.9 %) 80(88.9 %)
>65 years 19(13.0 %) 9(16.1 %) 10(11.1 %)

BMI, Kg/mz, median (min, max) 23.2(15.6,38.8) 0.580
>25 24(16.4 %) 8(14.3 %) 16(17.8 %)
<25 122(83.6 %) 48(85.7 %) 74(82.2 %)

Menopausal status 0.932
Premenopausal or perimenopausal 58(39.7 %) 22(39.3 %) 36(40.0 %)
Postmenopausal 88(60.3 %) 34(60.7 %) 54(60.0 %)

Pathology 0.267
Invasive ductal carcinoma 110(75.3 %) 45(80.4 %) 65(72.2 %)
others 36(24.7 %) 11(19.6 %) 25(27.8 %)

Disease-free interval 0.300
Median, months(95%CI) 57.8(50.4-65.2) 53.0(41.1-64.9) 59.9(52.7-67.1)

Endocrine resistance status 0.342
Endocrine sensitivity 59(40.4 %) 24(42.9 %) 35(38.9 %)
Primary endocrine resistance 20(13.7 %) 10(17.9 %) 10(11.1 %)
Secondary endocrine resistance 67(45.9 %) 22(39.2 %) 45(50.0 %)

Metastatic sites at enrollment
Lung 75(51.4 %) 28(50.0 %) 47(52.2 %) 0.794
Liver 81(55.5 %) 37(66.1 %) 44(48.9 %) 0.042
Bone 94(64.4 %) 38(67.9 %) 56(62.2 %) 0.489
Brain 10(6.8 %) 4(7.1 %) 6(6.7 %) 1.000
Bone-only metastasis 13(8.9 %) 2(3.6 %) 11(12.2 %) 0.132
Non-visceral metastasis 27(18.5 %) 6(10.7 %) 21(23.3 %) 0.056

Number of metastatic sites at enrollment 0.510
1 32(22.0 %) 12(21.4 %) 20(22.2 %)
2 57(39.0 %) 19(33.9 %) 38(42.2 %)
>3 57(39.0 %) 25(44.7 %) 32(35.6 %)

Previous chemotherapy in metastatic setting at enrollment 0.558
0 line 63(43.2 %) 27(48.2 %) 36(40.0 %)
1 line 40(27.4 %) 12(21.4 %) 28(31.2 %)
2 lines 23(15.8 %) 10(17.9 %) 13(14.4 %)
>3lines 20(13.6 %) 7(12.5 %) 13(14.4 %)

Abbreviations: CDK, Cyclin-dependent kinase 4/6 inhibitors; EVE, Everolimus; ER: Estrogen receptor; PR: Progesterone receptor; 1L: First-line
treatment; 2L: Second-line treatment; 3L: Third-line treatment.
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Table 2
Response of patients stratified by therapeutic sequence.

Characteristics CDK-EVE(n = 56) n (%) EVE-CDK(n = 90) n (%) P value

CDK4/6i-efficacy

Best resp(mse1

PR 12(21.4 %) 7(7.8 %)

SD 30(53.6 %) 47(52.2 %)

PD 14(25.0 %) 36(40.0 %)
Objective response rate 12(21.4 %) 7(7.8 %) 0.017
Clinical benefit rate 35(61.5 %) 39(43.3 %) 0.024

Everolimus-efficacy

Best response’

PR 8(14.2 %) 25(27.8 %)

SD 22(39.3 %) 40(44.4 %)

PD 26(46.5 %) 25(27.8 %)
Objective response rate 8(14.2 %) 25(27.8 %) 0.058
Clinical benefit rate 15(26.8 %) 54(60.0 %) <0.001

Abbreviations: CDK, Cyclin-dependent kinase 4/6 inhibitors; EVE, Everolimus; PR: Partial response; SD: Stable disease; PD: Progression disease; HR,
Hazard ratios; CI, Confdence interval; Ref, Reference.

PFS for CDK4/6i and EVE in group A was 8.4 months and 2.5 months respectively while the median PFS for EVE and CDK4/6i in group
B was 6.1 months and 4.6 months respectively.

The median PFS of patients received CDK4/6i or EVE as first line endocrine treatment was not different, 10.7m vs 11.8m,
respectively (P = 0.283, HR = 0.746, 95%CI: 0.435-1.278) (Fig. 2B). The PFS of EVE or CDK4/6i as second line treatment was 2.4m vs
4.5m (P = 0.337, HR = 0.738, 95%CI: 0.394-1.381) (Fig. 2C).

For patients in Subset A and Subset B, the PFS;, was not different, 13.1m vs 17.7m (P = 0.330, HR = 0.738, 95%CI: 0.399-1.365)
(Fig. 2D).

4.2. Overall survival

For all the 146 patients enrolled, the estimated 5y OS for CDK4/6i or EVE was 52.1 % and 55.7 %, respectively (P = 0.227)
(Fig. 3A). The 5y OS of patients in Group A and Group B were 62.0 % vs 57.4 %, P = 0.569 (Fig. 3B). For patients in Subset A or Subset
B, the OS were also not significantly different (73.7 % vs 49.4 %, P = 0.196, HR = 2.013, 95%CIL: 0.698-5.804) (Fig. 3C).

5. Discussion

CDK4/6i-based therapy has now secured its position as the standard treatment for first- and second-line patients if CDK4/6i was not
applied in the previous line. It basically lies on several influential and prospective clinical trials, involving PALOMA, MONALEESA and
MONARCH series. In first-line setting, PFS was significantly improved by adding CDK4/6i to endocrine therapy [10,22]. And Ribo-
ciclib plus ET showed significantly longer OS than ET alone as in pre-/perimenopausal or postmenopausal patients [14,15]. In
second-line setting, data from POLOMA-3 [11], MONARH-2 [12] and MONALEESA-3 [23] suggested that PFS and OS of CDK4/6i
combined with ET were about 10m and 2y. The standard treatment after patients progressed on CDK4/6i has not been established.
mTORIi [19,24] and PI3Ki [25] were supposed to be effective with limited data. Some retrospective studies reported results for mTORi
following CDK4/6i. Data from these trials indicated that the median PFS of mTORI after 1L. CDK4/6i was 3-6 months [19,24]. In our
study, 56 patients received EVE after progression of CDK4/6i, the mPFS of EVE was only 2.6m. Among the 56 patients, 26 patients
received 1-7 lines of chemotherapy before EVE which might contribute to the worse PFS.

Actually, the concept of combining target agent and hormonal therapy to overcome endocrine resistance was first established by
mTOR inhibitor. Everolimus was the first targeted therapy to obtain its Marketing Authorization in China. Results from BOLERO [7]
and MIRACLE [4] indicated that mPFS of EVE plus endocrine therapy was significantly higher than endocrine therapy alone. Only a
few trials had reported the efficacy of CDK4/6i after mTORi. Dhakal et al. [26] performed a small retrospective study of 23 patients
treated with palbociclib after prior treatment with everolimus. 95 % of patients enrolled were treated with >3 lines of ET. They re-
ported an ORR of 0 % and a median PFS of 2.9 months. In Rusquec’s research, for patients who previously received a median of 5
(1-14) lines of treatment including EVE, the mPFS was 5.8m [27]. Other studies that included larger numbers of patients have reported
median PFS of approximately 5-6 months [28]. 90 patients received CDK4/6i after EVE in our research, the PFS of CDK4/6i was 4.6m
which supported the previously reported results.

Till now, no clinical trial has directly compared the survival of patients receiving CDK4/6i or EVE as first or second-line treatment.
In first-line setting, the PFS of CDK4/6i was about 20-30m, but most patients enrolled were endocrine-sensitive. In PALOMA-1, 17.6 %
of patients enrolled were with DFI<12m (defined as the time from the end of adjuvant therapy to disease progression) [10]. In Phase III
study PALOMA-2, about 21.9 % of patients enrolled were with DFI<12m [22]. MONARCH-3 [29] and MONALEESA-3 [15] first-line
treatment cohort enrolled no patients with DFI<12m. In MONALEESA-7 trial, most patients (70 %) were endocrine sensitive [14].
First-line treatment clinical trials of EVE enrolled more endocrine-resistant patients and the PFS was shorter. In BOLERO-2 first-line
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Fig. 2. A. Progression free survival of CDK4/6i and EVE for all 146 patients enrolled.

B. Progression free survival of patients receiving CDK4/6i and EVE as 1L ET.

C. Progression free survival of patients receiving EVE and CDK4/6i as 2L ET after progression of CDK4/6i and EVE treatment.
D. Progression free survival (PFSa) of patients received 1L CDK4/6i followed by 2L EVE treatment or vice versa.

treatment cohort [30] and BOLERO-5 [31], patients enrolled were those who got recurrence or metastasis during or within 12 months
after the end of adjuvant treatment. The PFS were only 11.5 and 7.4m in EVE group. MIRACLE research of our team reported better PFS
[4], the mPFS was 19.4m in everolimus plus letrozole group vs 12.9m in letrozole group (hazard ratio, 0.64; 95 % CI: 0.46-0.89; P =
0.008). In Miracle trial, 88.1 % patients were endocrine-resistance, 57.4 % patients with visceral metastasis. When EVE was used in
more endocrine-sensitive patients as first-line treatment, the mPFS was even longer. In BOLERO-4 trial [32], nonsteroidal aromatase
inhibitors must have been completed 1 or more years before enrollment. The median PFS was 22.0m for everolimus plus exemestane in
BOLERO-4 which was similar to the PFS of CDK4/6i from PALOMA tirals. In second-line setting, our team previously compared the
benefits and safety of agents including CDK4/6 inhibitors, PI3K/mTOR inhibitors, and HDAC inhibitors by conducting network
meta-analysis. We found that both mTOR inhibitor and CDK4/6 inhibitor-based regimens demonstrated superior clinical efficacy and
comparable safety profiles as second-line treatment in patients with HR+/HER2- MBC [33].

From data mentioned above, we found that with the more precious definition of endocrine resistance and with better management
of EVE’s side effect, the PFS of EVE in first or second line setting was more close to that of CDK4/6i during the latest years. In this study,
we got similar results. 59.6 % patients in our research were endocrine-resistance and more than half received prior treatment before
enrollment, the median PFS of patients received CDK4/6i or EVE as first or second line endocrine treatment were not different.
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Fig. 3. A. Overall survival of CDK4/6i and EVE for all 146 patients enrolled.
B. Overall survival of patients in CDK-EVE and EVE-CDK groups.
C. Overall survival of patients received 1L CDK4/6i followed by 2L EVE treatment or vice versa.

Rare studies had compared the results from different treatment sequence of CDK and EVE. Kim et al. compared CDK4/6i-EVE and
EVE-CDK4/6i in Korea patients [34]. It was a single-center retrospective trial. Since most survival outcomes were not significantly
different between the two groups, the researchers recommended CDK4/6i- and EVE-based treatments can be valid options in cir-
cumstances where the other treatment had been already given. Actually, in SONIA study [35], CDK4/6i used in first line treatment
didn’t show better PFS/OS or QOL compared with in second line. In our research, the PFS;q; was not significantly different between
Subset A and Subset B, which supported the results form Kim’s trial and SONIA trial. Taken all these together, we assume that although
these target agents greatly improve the outcome of HR+/HER2- ABC patients, the sequence of target agents may not matter. Although
both SONIA trial and our study might not be practice changing, it showed alternative way of patients management and broken fixed
thinking patterns.

The PFS of CDK and EVE in our study was much shorter than those previously reported. The reasons included that patients enrolled
in our study was younger. The median age of patients was 52y, while most trials previously reported enrolled postmenopausal patients.
Secondly, in PALOMA or BOLERO trials about half patients were with visceral metastasis, while in our study more than 80 % patients
had visceral metastasis. Thirdly, about 60 % patients in our study were endocrine-resistant as mentioned above. Besides, in our study,
more patients in CDK-EVE group has liver and visceral metastasis and most patients received palbociclib as CDK4/6i. As we know,
some trails with palbociclib showed no survival benefit. In a recent study by Roncato et al. [36], the impact of body mass index (BMI)
on the pharmacokinetics and clinical outcomes of palbociclib was investigated, revealing that lower BMI may be associated with
reduced drug exposure and potentially worse clinical outcomes. These findings suggest that BMI could be an important factor to
consider in dose adjustment of palbociclib for optimizing treatment efficacy. In our study, more than 80 % of patients were with BMI
<25 kg/m? which might influence the survival data. These factors mentioned above may contribute to the shorter PFS in our study.

There are some limitations of our study. Firstly, the sample size of our study was small which may affect the statistical power and
results explanation of the study. And we were unable to stratify patients based on specific CDK4/6i, as there were too few patients
received abemaciclib, ribociclib and dalpiciclib to allow for adequate subgroup analysis. We are now collecting more patients for more
in-depth subgroup analyses and to define the accurate patient who is suitable for special treatment sequence. Secondly, our results
were derived from retrospective medical records. The records might be not standardized. This factor can lead to several biases
including selection of patients and the choice of treatment. In addition, since these medications are oral, it can be difficult to accurately
assess adverse effects, patients’ compliance, dosage and so on. Thirdly, we defined 1L or 2L ET irrespective of chemotherapy and
endocrine resistance. Additionally, this study was conducted in China, it should be careful to extend these conclusions to other
populations as we know genetic factors and healthcare systems might influence the results. Considering the limitations mentioned
above, the progress of Artificial Intelligence [37] and precise treatment in HR + HER2-breast cancer, it is necessary to design a large,
randomized, prospective and more comprehensive trial to address the unanswered questions.

6. Conclusion

Based on multicenter and real-world data, we first reported that the sequence of CDK4/6i and EVE did not impact the survival
outcome of patients. When CDK4/6i was not feasible in the front line, EVE can be a reasonable choice for some patients.
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