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Background: Cyclin-dependent kinase 4/6 inhibitors (CDK4/6i) combined with endocrine therapy represent the standard first-line
treatment for hormone receptor—positive (HR+), HER2-negative metastatic breast cancer. However, optimal chemotherapy selection
after progression on CDK4/6i remains unclear. This study aimed to compare the clinical outcomes of capecitabine versus paclitaxel in
a real-world post-CDK4/6i setting.

Methods: This retrospective two-center study included HR+/HER2— metastatic breast cancer patients who experienced disease
progression after CDK4/6i therapy and subsequently received either capecitabine or paclitaxel. Paclitaxel was administered at a dose
of 80 mg/m? weekly, while capecitabine was given at 10001250 mg/m? twice daily on days 114 of a 21-day cycle. Progression-free
survival (PFS) and overall survival (OS) were analyzed using the Kaplan—-Meier method and Cox regression analyses.

Results: A total of 115 patients were included, of whom 68 (59%) received capecitabine and 47 (41%) received paclitaxel. Baseline
clinicopathological characteristics were comparable between the two groups. The median follow-up was 48.3 months. Median PFS
was 5.45 months in the capecitabine group and 6.53 months in the paclitaxel group (p = 0.622). Median OS was 42.2 and 43.1 months,
respectively (p = 0.299). Treatment type was not independently associated either PFS or OS. Visceral metastasis after CDK4/6i
progression independently predicted shorter PFS (HR 1.62, p = 0.042), whereas higher tumor grade was associated with inferior OS
(HR 1.82, p = 0.018). Treatment-related toxicities differed between regimens: paclitaxel was predominantly associated with neuro-
pathy and hematologic toxicity, whereas capecitabine was primarily associated with hand—foot syndrome and gastrointestinal toxicity.
Conclusion: Capecitabine and paclitaxel demonstrated comparable efficacy after CDK4/61 progression, with no significant differ-
ences in PFS or OS. Given their distinct toxicity profiles, treatment selection should be individualized according to patient
characteristics and tolerability.

Keywords: CDK4/6 inhibitors, post-CDK4/6 inhibitor treatment, hormone receptor—positive breast cancer, capecitabine, paclitaxel,
real-world study

Introduction

Breast cancer is the most common malignancy among women and remains a leading cause of cancer-related mortality
worldwide.' It is a biologically heterogeneous disease composed of multiple subtypes with distinct molecular character-
istics, clinical behaviors, and prognostic implications. In this context, recent studies have identified novel biomarkers
associated with tumor biology, the tumor microenvironment, and clinical outcomes.”” Among the major molecular
subtypes, hormone receptor—positive (HR+), HER2-negative breast cancer constitutes nearly 70% of all cases.*> In the
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metastatic setting, HR+/HER2—- disease is primarily managed with endocrine therapy combined with cyclin-dependent
kinase 4/6 inhibitors (CDK4/6i), which has become the established first-line standard of care.®” This treatment approach
is supported by extensive evidence from large randomized clinical trials demonstrating marked improvements in
progression-free and overall survival.*'°

Treatment decisions after progression on CDK4/6i remain challenging, as they require careful consideration of
multiple clinical and biological factors. Available therapeutic options include endocrine therapy, targeted agents,
chemotherapy, and antibody—drug conjugates (ADCs). Current guidelines recommend the use of targeted therapies—
such as PI3K or AKT inhibitors,'""'? oral selective estrogen receptor degraders (SERDs) for ESR 1-mutant disease,'*'*
poly (ADP-ribose) polymerase (PARP) inhibitors for germline BRCA mutations.">'® In addition, mTOR inhibitors such
as everolimus'’ and antibody—drug conjugates (ADCs) such as trastuzumab deruxtecan and sacituzumab govitecan are
recommended in appropriate clinical subgroups.'® > When determining treatment strategies after CDK4/6i progression,
clinicians must consider the duration of benefit from prior CDK4/6i therapy, overall disease burden, and the patient’s
clinical condition. Concurrently, several real-world issues—including financial toxicity, delays in obtaining biomarker
results, and limited drug accessibility—further influence therapeutic decision-making.

Despite these considerations, chemotherapy remains one of the most frequently utilized treatment modalities in real

world studies following progression on CDK4/6i,2' %

and pivotal CDK4/6i trials have reported post-progression
chemotherapy use in approximately 20-50% of patients.**2° However, to date, no randomized controlled trials have
directly compared different chemotherapy regimens specifically in the post-CDK4/61 setting. Although several real-world
studies have evaluated chemotherapy outcomes following CDK4/6 inhibitor progression, most have included hetero-
geneous treatment groups or broad regimen categories (eg, oral vs intravenous therapy), rather than direct comparisons
between commonly used chemotherapy agents.”’*® As a result, evidence guiding the optimal selection of chemotherapy
in this setting remains limited in routine clinical practice. Therefore, in this two-center study, we aimed to compare the
effectiveness of capecitabine versus paclitaxel in patients with HR-positive/HER2-negative metastatic breast cancer who

progressed after CDK4/6 inhibitor therapy.

Materials and Methods

Study Design and Patient Inclusion Criteria

This retrospective, two-center study included patients with histopathologically confirmed hormone receptor—positive (HR+),
HER2-negative de novo or recurrent metastatic breast cancer diagnosed between January 2014 and January 2024. Hormone
receptor and HER?2 status were evaluated according to the American Society of Clinical Oncology/College of American
Pathologists (ASCO/CAP) guidelines. Estrogen receptor (ER) and progesterone receptor (PR) positivity were defined as >1%
nuclear staining, while HER2 negativity was defined as an immunohistochemistry (IHC) score of 0, 1+, or 2+ with a negative
in situ hybridization (ISH) test.

Patients with either de novo or recurrent metastatic disease were included. Eligible patients had received CDK4/6
inhibitors as either first- or second-line therapy. Those treated with CDK4/6 inhibitors in the second-line setting had
previously received endocrine monotherapy in the first-line setting, such as letrozole or tamoxifen. Only patients who
developed documented disease progression while receiving CDK4/6 inhibitor therapy and subsequently received
paclitaxel or capecitabine were included. Patients who discontinued CDK4/6 inhibitors due to toxicity or patient
preference were not included in the study. Paclitaxel was administered at a dose of 80 mg/m’ weekly, whereas
capecitabine was given orally at 1000-1250 mg/m? twice daily on days 1-14 of a 21-day cycle. Chemotherapy was
initiated shortly after radiologically confirmed disease progression on CDK4/6 inhibitor therapy according to routine
clinical practice.

Patients were excluded if they had received any targeted therapy, including PI3K inhibitors, SERDs, mTOR
inhibitors, antibody—drug conjugates (ADCs), or PARP inhibitors following CDK4/6 inhibitor treatment, had a second
primary malignancy, had follow-up of less than one year, had an Eastern Cooperative Oncology Group performance
status (ECOG PS) greater than 2, were younger than 18 years, or had missing key clinical or survival data.
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Data Collection, Study Variables and Outcome Definitions
Clinical, pathological, and treatment-related data were obtained through a comprehensive review of archived patient
records and institutional electronic medical records from both centers. Demographic variables (sex and age at metastatic
diagnosis) and baseline clinical characteristics, including menopausal status and ECOG PS, were documented. Tumor-
related features included histological type and grade, ER and PR expression, Ki-67 proliferation index, and HER2 status.

The pattern of metastatic presentation was classified as de novo or recurrent, and the presence of visceral metastasis at
diagnosis and at progression after CDK4/6i therapy was recorded. Patients were considered endocrine—sensitive if they
had de novo metastatic breast cancer or experienced disease recurrence more than 12 months after completion of
adjuvant endocrine therapy.® All other patients were classified as endocrine-resistant. Treatment-related variables
included the line of therapy in which the CDK4/6i was administered (first or second line), the duration of CDK4/6i
exposure, the chemotherapy agent received after CDK4/6i progression (paclitaxel or capecitabine), treatment response,
progression status during this chemotherapy, and subsequent systemic therapies. Radiologic evaluations and treatment
response assessments were generally performed at approximately 2—3-month intervals in accordance with routine clinical
practice, although the exact timing was determined by the treating physician. Adverse events were retrospectively
extracted from medical records and graded according to the Common Terminology Criteria for Adverse Events (CTCAE)
version 5.0.%° Patient status at last follow-up (alive or deceased) was also documented.

The primary outcomes of the study were progression-free survival (PFS) and overall survival (OS). PFS was defined as
the time from initiation of post-CDK4/61 chemotherapy to radiologic disease progression or death from any cause,
whichever occurred first. OS was defined as the time from the diagnosis of metastatic breast cancer to death from any cause.

Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA). The
distribution of continuous variables was evaluated using the Shapiro—Wilk test as well as visual inspection of Q—Q plots
and histograms. As none of the variables followed a normal distribution, continuous variables were summarized as
medians with ranges and compared using non-parametric tests. Categorical variables were reported as frequencies and
percentages. Group comparisons were conducted using the Mann—Whitney U-test for continuous variables and the Chi-
square test or Fisher’s exact test, as appropriate, for categorical variables.

Progression-free survival (PFS) and overall survival (OS) were analyzed using the Kaplan—Meier method, and
survival curves were compared using the Log rank test. Cox proportional hazards regression analysis was performed
to identify factors associated with survival outcomes. Variables with p < 0.20 in univariate analysis or considered
clinically relevant were included in the multivariable Cox regression model. Interaction analyses were performed to
explore potential heterogeneity of treatment effects across clinically relevant subgroups. All statistical tests were two-
sided, and a p-value < 0.05 was considered statistically significant.

Ethical Considerations

The study was conducted in compliance with the principles of the Declaration of Helsinki. Due to the retrospective
design, the requirement for informed consent was waived. Ethical approval for the study was obtained from the
Institutional Review Board (IRB) of Istanbul University—Cerrahpasa, Cerrahpasa Faculty of Medicine (Approval No:
624/2025, dated October 3, 2025).

Results

Baseline Clinical, Demographic, and Treatment Characteristics

A total of 115 patients were included in the study cohort, of whom 68 (59%) received capecitabine and 47 (41%)
received paclitaxel following progression on CDK4/6i therapy. The median age at metastatic diagnosis was 55 years
(range, 27-85). Menopausal status, ER and PR expression levels, tumor grade, and HER2 scores were comparable
between the capecitabine and paclitaxel groups, with no statistically significant differences observed (all p> 0.05). Ki-67
proliferation indices differed significantly between the treatment arms, with the paclitaxel group demonstrating higher
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proliferation indices compared with the capecitabine group (median 30% vs. 20%, p = 0.033). At the initiation of CDK4/
6 inhibitor therapy, 72% of patients in the overall cohort had endocrine-sensitive disease, while 28% were classified as
endocrine-resistant; notably, endocrine-sensitive disease was more frequent in the paclitaxel group at baseline (p=0.032).

At baseline, the proportions of patients with de novo metastatic disease, prior taxane exposure, first-line CDK4/6
inhibitor use, visceral metastasis, liver metastasis, and the number of metastatic sites were comparable between the two
treatment groups (all p> 0.05).

At the time of data cutoff, 59% of the overall cohort had died, with comparable mortality rates between capecitabine
(60%) and paclitaxel (57%) treatment arms (p=0.760). All findings are summarized in Table 1.

Table | Baseline Demographic and Clinicopathological Characteristics

Overall Cohort (n=115) Capecitabine (n = 68) Paclitaxel (n=47) p
Age, n (%) <50 35 30% 20 29% 15 32% 0.774
>50 80 70% 48 71% 32 68%
Age, median 55(min27-max85) 55(min32-max85) 55(min27-max72) 0.356
Menopause status, n (%) Premenopausal 34 30% 17 25% 17 36% 0.197
Postmenopausal 8l 70% 51 75% 30 64%
ECOG, n (%) 0-1 110 96% 64 94% 46 98% 0.332
5 4% 4 6% | 2%
Histological Subtype, n (%) IDC 90 78% 52 76% 38 81% 0.576
Other 25 22% 16 24% 9 19%
ER, median 95(min30-max 1 00) 95(min30-max 100) 90(min30-max 100) 0.536
PR, median 30(min0-max | 00) 30(min0-max 100) 30(min0-max100) 0.241
Ki-67, median 25(min8-max80) 20(min |0-max70) 30(min8-max80) 0.033
Grade, n (%) 2 69 60% 45 66% 24 51% 0.104
46 40% 23 34% 23 49%
Her2 status, n (%) Her2 score 0 76 66% 48 71% 28 60% 0.220
Her2 score 1-2 39 34% 20 29% 19 40%
Pattern of metastatic presentation, n (%) De novo 56 49% 29 43% 27 57% 0.119
Recurrent 59 51% 39 57% 20 43%
Prior taxane exposure, n (%) Yes 56 49% 36 53% 20 43% 0.273
No 59 51% 32 47% 27 57%
Endocrine sensitivity, n (%) Endocrine-sensitive 83 72% 44 65% 39 83% 0.032
Endocrine-resistant 32 28% 24 35% 8 17%
Line of CDK 4/6 inhibitor therapy, n (%) First-line 100 87% 58 85% 42 89% 0.524
Second-line 15 13% 10 15% 5 1%
Type of CDK 4/6 inhibitor therapy, n (%) Ribociclib 79 69% 43 63% 36 77% 0.129
Palbociclib 36 31% 25 37% I 23%
Number of metastatic sites, n (%) 1-2 32 28% 17 25% 15 32% 0416
>2 83 72% 51 75% 32 68%
Visceral metastasis, n (%) Absent 50 43% 30 44% 20 43% 0.868
Present 65 57% 38 56% 27 57%
Liver metastasis, n (%) Absent 83 72% 51 75% 32 68% 0416
Present 32 28% 17 25% 15 32%
(Continued)
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Table | (Continued).

Overall Cohort (n=115) Capecitabine (n = 68) Paclitaxel (n=47) p
Response to CDK4/6 inhibitor therapy, n (%) CR 3 3% | 1% 2 4% 0.690
PR 65 57% 40 59% 25 53%
SD 19 17% 12 18% 7 15%
PD 28 24% 15 22% 13 28%
PIK3CA mutation status, n (%) Wild-type 25 22% 15 22% 10 21% 0.954
Mutant 22 19% 13 19% 9 19%
Unknown 68 59% 40 59% 28 60%
Current status, n (%) Alive 47 41% 27 40% 20 43% 0.760
Dead 68 59% 41 60% 27 57%

Abbreviations: ECOG, Eastern Cooperative Oncology Group; IDC, invasive ductal carcinoma; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal
growth factor receptor 2; CR, complete response; PR (response), partial response; SD, stable disease; PD, progressive disease; CDK4/6i, cyclin-dependent kinase 4/6
inhibitor; PIK3CA, phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha.

Post-CDK4/6i Treatment Response and Toxicity

Post-CDK4/6 inhibitor chemotherapy outcomes and toxicity data are presented in Table 2. Visceral metastasis at the time of

CDKA4/61 progression was present in 71% of the overall cohort, with comparable rates between the capecitabine and paclitaxel

Table 2 Post-CDK4/6 Inhibitor Treatment Response and Toxicity

Overall Capecitabine | Paclitaxel | p
Cohort (n = 68) (n=47)
(n=115)
Visceral metastasis after CDK4/6 inhibitor progression, n (%) | Absent 33 29% | 21 31% 12 | 26% | 0.533
Present 82 71% | 47 69% 35 | 74%
CDK4/6 inhibitor exposure <12 months 60 | 52% | 32 47% 28 | 60% | 0.187
212 months 55 | 48% | 36 53% 19 | 40%
Objective Response Rate, n (%) 55 | 48% | 27 40% 28 | 60% | 0.089
Post-CDK4/6 inhibitor treatment response, n (%) PR 55 | 48% | 27 40% 28 | 60% | 0.089
SD 6 5% |5 7% | 2%
PD 54 | 47% | 36 53% 18 | 38%
Post-CDK4/6 inhibitor treatment toxicity, n (%) No toxicity 63 55% | 44 61% 19 | 44% | <0.001
Hematologic toxicity 14 12% | 2 3% 12 | 28%
Neuropathy 12 10% | O 0% 12 | 28%
Hand—foot toxicity 7 6% 10% 0 0%
Gastrointestinal
toxicity 23 20% | 21 29% 2 5%
Toxicity grade, n (%) | 10 9% 6 8% 4 9% 0.867
2 37 | 32% | 20 28% 17 | 40%
5 4% | 2 3% 3 7%
Toxicity-related dose reduction, n (%) Absent 71 62% | 43 63% 28 | 60% | 0.691
Present 44 | 38% | 25 37% 19 | 40%
Toxicity-related treatment discontinuation, n (%) Absent I | 97% | 67 99% 44 | 94% | 0.158
Present 4 3% | 1% 3 6%
Progressive disease under treatment, n (%) Absent 21 18% | 7 10% 14 | 30% | 0.015
Present 93 | 81% | 60 88% 33 | 70%

Abbreviations: CDK4/6, cyclin-dependent kinase 4/6; PR, partial response; SD, stable disease; PD, progressive disease.
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groups (69% vs. 74%, p = 0.533). The objective response rate (ORR) was 40% in the capecitabine group and 60% in the
paclitaxel group, although this difference was not statistically significant (p = 0.089). The distribution of CDK4/6 inhibitor
exposure duration (<12 vs >12 months) was comparable between the two treatment groups (52% vs 48%; p = 0.187).

Toxicity profiles differed markedly between treatments groups. Hematologic toxicity and peripheral neuropathy were
more frequently observed in the paclitaxel group (28% and 28%, respectively). Hand—foot syndrome occurred exclu-
sively in patients receiving capecitabine (10%), whereas gastrointestinal toxicity was significantly more common with
capecitabine than paclitaxel (29% vs. 5%) (p<0.001). Treatment discontinuation due to toxicity occurred in 1 patient
(1%) in the capecitabine group and 3 patients (6%) in the paclitaxel group, although this difference was not statistically
significant (p = 0.158).

Among patients initially treated with capecitabine after CDK4/6 inhibition, 52.4% subsequently received paclitaxel,
whereas 65.9% of those who initially received paclitaxel later received capecitabine. The use of other subsequent
systemic therapies—including everolimus plus exemestane, fulvestrant, and platinum-based chemotherapy—was com-

parable between the two groups (Table S1).

Progression Free Survival Outcome

The median follow-up duration was 48.3 months (95% CI, 44.7-52.0). Median PFS was similar between the two groups:
5.45 months for capecitabine (95% CI, 3.51-7.39) and 6.53 months for paclitaxel (95% CI, 3.26-9.82), with no
significant difference on Log rank testing (p = 0.622) (Figure 1).

In Cox regression analysis, treatment type was not significantly associated with PFS (HR 1.05, 95% CI 0.68-1.62; p =
0.822). Visceral metastasis at time of progression on CDK4/6 inhibitor therapy emerged as the only factor independently
associated with inferior PFS (HR 1.62, 95% CI 1.01-2.57; p = 0.042), whereas no other clinical or pathological variables
demonstrated a significant impact on PFS (Table 3).
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Figure | Progression-Free Survival According to Capecitabine and Paclitaxel. Kaplan—Meier curves showing progression-free survival (PFS) in patients treated with
capecitabine or paclitaxel after progression on CDK4/6 inhibitor—based therapy. Tick marks indicate censored observations.
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Table 3 Univariate and Multivariate Cox Regression Analysis for Progression-Free Survival in Patients with Metastatic

HR-Positive HER2-Negative Breast Cancer

Variables Univariate Analysis Multivariate Analysis
HR (95% CI) p HR (95% CI) P
Age <50 1.22(0.78-1.89) | 0.372
=50
Menopause status Premenopausal | 0.96(0.64—1.46) 0.666
Postmenopausal
Pattern of metastatic presentation De novo 1.14(0.70-1.84) 0.878
Recurrent
Grade 2 1.35(0.89-2.07) | 0.156 | 1.42(0.92-2.18) | 0.104
3
PR <30 1.16(0.77-1.75) | 0.463
230
Ki-67 <25 1.14(0.76-1.72) | 0.505
225
Her2 status Score 0 0.92(0.59-1.41) 0.705
Score 1-2
Visceral metastasis after CDK4/6 inhibitor progression | Absent 1.62(1.01-2.57) 0.042 | 1.47(0.92-2.42) | 0.045
Present
CDK4/6 inhibitor exposure <12 months 0.814(0.53-1.23) | 0.330
2|2 months
Post-CDK4/6 inhibitor treatment Capecitabine 1.05(0.68—-1.62) 0.822
Paclitaxel

Abbreviations: HR, hazard ratio; Cl, confidence interval; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2; CDK4/6, cyclin-

dependent kinase 4/6.

In subgroup analyses, no significant differences in PFS were observed between capecitabine and paclitaxel across all

predefined clinical subgroups, including age, menopausal status, duration of prior CDK4/6 inhibitor therapy, and visceral

disease involvement (Figure 2).

Overall Survival Outcome

Median OS was similar between the two groups: 40.4 months for capecitabine (95% CI, 36.1-42.9) and 39.1 months for
paclitaxel (95% CI, 27.3—48.8), with no significant difference on log-rank analysis (p = 0.299) (Figure 3).

Consistent with these findings, Cox regression analysis demonstrated no association between treatment type and OS
(HR 1.29, 95% CI 0.79-2.11; p = 0.301). In multivariate analysis, tumor grade emerged as the only independent predictor
of OS (HR 1.82, 95% CI 1.10-3.01; p = 0.018), while endocrine sensitivity showed a trend towards significance but did
not reach statistical significance (HR 1.62, 95% CI 0.99-2.63; p = 0.052). No other clinical and pathological variables
were significantly associated with OS (Table 4).

Subgroups analyses of OS showed no treatment-specific benefit favoring either capecitabine or paclitaxel across age
groups, menopausal status, duration of prior CDK4/6 inhibitor exposure, or visceral metastasis status (Figure 4).
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Figure 2 Subgroup Analysis of Progression-Free Survival. Forest plot showing hazard ratios for progression-free survival (PFS) comparing paclitaxel versus capecitabine
across clinical subgroups. Left (<I) favors paclitaxel; right (>1) favors capecitabine. “mo” denotes months.

i Post-CDKA4I6i
' _—L,.H treatment
by —I1Capecitabine
L 1Paclitaxel
08| y —— Capecitabine-censored

aal —— Paclitaxel -censored

Log-rank p =0.299

® |
= 06
<
3
wn
1) |
o o4
(o]
-
-+ -+ -
02}
007
.00 20,00 40,00 60,00 80,00 100,00 120,00

Time/months

Figure 3 Overall Survival According to Capecitabine and Paclitaxel. Kaplan—Meier curves showing overall survival (OS) in patients treated with capecitabine or paclitaxel
after progression on CDK4/6 inhibitor—based therapy.

Discussion

In this two-center retrospective study, we compared capecitabine and paclitaxel as post-CDK4/6i treatment options for
patients with HR+/HER2— metastatic breast cancer. Our findings indicate that capecitabine and paclitaxel demonstrated
comparable clinical activity in the post-CDK4/6i setting. PFS did not differ between the two treatment groups (log-rank
p = 0.622), and OS was likewise similar (log-rank p = 0.299). Cox regression analyses further confirmed that treatment
type was not associated with PFS or OS, while the presence of visceral metastasis predicted shorter PFS and higher
tumor grade was associated with poorer OS.
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Table 4 Univariate and Multivariate Cox Regression Analysis for Overall Survival in Patients with
Metastatic HR-Positive HER2-Negative Breast Cancer

Variables Univariate Analysis Multivariate Analysis
HR (95% CI) | p HR (95% CI) p
Age <50 1.15(0.68—1.94) | 0.589
250
Menopause status Premenopausal 0.92(0.54-1.57) | 0.785
Postmenopausal
Pattern of metastatic presentation | De novo 1.14(0.70-1.84) | 0.586
Recurrent
Endocrine sensitivity Endocrine-sensitive | 1.56(0.96-2.54) | 0.071 | 1.62(0.99-2.63) | 0.052
Endocrine-resistant
Grade 2 1.61(0.99-2.61) | 0.052 | 1.82(1.10-3.01) | 0.018
3
PR <30 1.25(0.77-2.06) | 0.360
230
Ki-67 <25 0.72(0.44-1.17) | 0.192 | 0.62(0.37-1.02) | 0.061
225
Her2 status Score 0 0.75(0.64-1.23) | 0.269
Score 1-2
Type of CDK 4/6 inhibitor therapy | Ribociclib 0.83(0.50-1.38) | 0.475
Palbociclib
Number of metastatic sites 1-2 0.79(0.46—1.34) | 0.388
>2
Visceral metastasis Absent 1.45(0.89-2.37) | 0.131 | 1.47(0.90-2.40) | 0.118
Present
Post-CDK4/6 inhibitor treatment Capecitabine 1.29(0.79-2.11) | 0.301
Paclitaxel

Abbreviations: HR, hazard ratio; Cl, confidence interval; PR, progesterone receptor; HER2, human epidermal growth factor
receptor 2; CDK4/6, cyclin-dependent kinase 4/6.

The introduction of CDK4/6 inhibitors has fundamentally reshaped the therapeutic landscape for HR+/HER2—
advanced and metastatic breast cancer.®’ Following disease progression on CDK4/6 inhibitor-based first-line therapy,
international guidelines recommend comprehensive molecular profiling—including gBRCA, ESR1, AKT, PI3K, and
PTEN alterations—to inform optimal second-line treatment selection and identify patients who may benefit from targeted
therapeutic strategies.®’ For patients who demonstrate endocrine resistance and lack targeted treatment options due to the
absence of actionable molecular alterations, systemic chemotherapy remains an appropriate and clinically justified
therapeutic approach. Consistent with this treatment framework, major CDK4/6 inhibitor trials have reported hetero-
geneous patterns of subsequent chemotherapy use. Notably, across these trials, paclitaxel and capecitabine have
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Figure 4 Subgroup Analysis of Overall Survival. Forest plot showing hazard ratios for overall survival (OS) comparing paclitaxel versus capecitabine across clinical subgroups.
Left (<I) favors paclitaxel; right (>1) favors capecitabine. “mo” denotes months.

consistently been the most commonly used chemotherapy agents in the post-progression setting;**>' however, a direct
and systematic comparison of their relative efficacy has not been well characterized.

Previous real-world and clinical studies assessing chemotherapy outcomes following first-line CDK4/6 inhibitor treatment
have reported median PFS values generally falling within the range of approximately 4 to 7 months.?’**>* Similarly, in our
study, median PFS was comparable between treatment groups, with 5.45 months for capecitabine and 6.53 months for
paclitaxel. Michel et al*’ evaluated 215 patients who progressed after first-line CDK4/6 inhibitor therapy and subsequently
received chemotherapy, reporting capecitabine as the most commonly used regimen, followed by taxane-based combinations,
capecitabine plus bevacizumab, single-agent taxanes, and anthracycline-containing treatments. Importantly, their analysis
showed that the choice of chemotherapy did not significantly influence PFS or OS. Consistent with these observations,
capecitabine also emerged as the most frequently administered agent in our cohort, and similarly, we found no significant
differences in PFS or OS between patients receiving capecitabine and those treated with paclitaxel.

In contrast to our study, Berton Giachetti et al*® evaluated 506 patients with HR+/HER2— metastatic breast cancer
who progressed on CDK4/6 inhibitor—based endocrine therapy. Following progression, 43.7% received ET-based
treatment and 56.3% received chemotherapy; among those receiving chemotherapy, 63% were treated with oral regi-
mens—predominantly capecitabine—while 37% received intravenous regimens, most commonly taxane-based therapies.
Oral chemotherapy was associated with a longer median PFS compared with intravenous chemotherapy (6.89 vs. 5.44
months); however, this PFS benefit did not translate into a statistically significant OS advantage in the overall cohort.
A significant OS difference was observed only among patients with visceral metastases, in whom intravenous che-
motherapy was associated with poorer survival outcomes. In our cohort, although PFS was numerically longer in the
paclitaxel group, no statistically significant differences were observed between the paclitaxel and capecitabine groups.
Moreover, subgroup analyses in our study did not confirm the findings of Berton Giachetti et al,*® as no significant
differences were detected across any subgroup. Consistent with the findings of Berton Giachetti et al,*® Bender et al*’
also reported a median PFS of 7.1 months among patients treated with capecitabine after progression on CDK4/6
inhibitor-based endocrine therapy. In our cohort, the median PFS for patients receiving capecitabine was 5.45 months,
which is in line with the findings reported by Michel et al*’ for single-agent capecitabine (median PFS: 5.1 months). The
modest differences in PFS observed across these studies may be attributable to variations in patient population
characteristics, prior treatment exposure, and disease burden.

In our cohort, paclitaxel and capecitabine demonstrated comparable PFS and OS outcomes, suggesting that efficacy
alone may not be the primary determinant when selecting between these agents. However, toxicity differences remain
clinically relevant. Notably, three patients in the paclitaxel group were unable to continue maintenance therapy due to
treatment-related neuropathy. Paclitaxel-associated peripheral neuropathy and hematologic toxicity can be managed with
dose modifications, regular hematologic monitoring, and supportive care.*® In contrast, capecitabine-related hand—foot
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syndrome may be alleviated with moisturizing strategies, avoidance of mechanical stress, and dose adjustments, while
gastrointestinal toxicity is generally manageable with antiemetic and antidiarrheal treatments.®> Taken together, these
toxicity considerations highlight that treatment selection in routine clinical practice should incorporate not only efficacy
but also toxicity profiles, patient comorbidities, treatment tolerability, and individual patient preferences.

While our findings are largely consistent with previous reports, the present study provides a more focused comparison
between commonly used chemotherapy agents—specifically capecitabine and paclitaxel—in the post-CDK4/6 inhibitor
setting, thereby offering clinically relevant insights for treatment selection in routine practice.

Our study has several limitations. First, its retrospective design introduces an inherent risk of bias. Furthermore,
treatment allocation was not randomized and may have been influenced by physician preference and patient character-
istics, introducing potential selection bias. As this was a two-center study conducted over a long study period, variations
in clinical practice and treatment decision-making may also have influenced the results. Additionally, the relatively small
sample size may limit the statistical power and generalizability of the findings. No formal sample size or power
calculation was performed due to the retrospective nature of the study, and the study may be underpowered to detect
small differences, particularly in subgroup analyses. Molecular data were also incomplete, as PIK3CA, ESR1, and BRCA
mutation status were unknown for most patients, precluding a comprehensive assessment of the potential impact of these
alterations on chemotherapy outcomes. These molecular alterations may influence chemotherapy sensitivity and toler-
ability, and their absence limits the interpretation of treatment response in this cohort. In addition, adverse events were
collected retrospectively from medical records, which may have led to underreporting of some toxicities.

Conclusion

In this two-center retrospective study, capecitabine and paclitaxel demonstrated comparable clinical efficacy in the post-
CDK4/6 inhibitor setting, with no significant differences in PFS or OS. Subgroup analyses also showed no treatment
specific differences between the two agents. Given their differing toxicity profiles, treatment selection in routine clinical
practice should take into account patient comorbidities, treatment tolerability, and individual patient preferences. Larger
prospective studies are needed to confirm these findings and better guide treatment decisions in this context.
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