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Abstract

Introduction: Palbociclib, a CDK4/6 inhibitor, has significantly improved
outcomes in patients with HR+/HER2— metastatic breast cancer. While its ef-
ficacy has been demonstrated in randomized clinical trials, real-world com-
parative data between first-line (1L) and second-line (2L) use remain limited.
Materials and Methods: This single-center retrospective study included 55
patients treated with palbociclib between January 2020 and June 2024. Patients
were classified into a first-line group (n = 30; palbociclib plus aromatase in-
hibitor) and a second-line group (n = 25; palbociclib plus fulvestrant). The
primary endpoint was progression-free survival (PFS). Results: The mean age
was 52.4 years. Median PFS was significantly longer in the first-line group
compared with the second-line group (19 vs. 8 months; p < 0.001). Overall
survival was also superior in the first-line group (36.8 vs. 25.5 months; p =
0.001). The objective response rate was higher in first-line treatment (39% vs.
22%; p = 0.03). The safety profile was acceptable and consistent with previ-
ously published clinical trials and real-world data. Conclusion: This real-
world study supports the superiority of palbociclib when used in the first-line
setting, reinforcing the benefit of early CDK4/6 inhibitor integration in the
treatment sequence.
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1. Introduction

Metastatic HR+/HER2-negative breast cancer represents a major therapeutic
challenge in oncology [1]. The advent of CDK4/6 inhibitors has revolutionized its
management by enhancing the efficacy of endocrine therapy through inhibition
of the retinoblastoma (Rb) pathway [2] [3], thereby establishing a new therapeutic
standard [4].

Palbociclib, the first agent of this class, has demonstrated significant efficacy in
the first-line setting in combination with letrozole (PALOMA-2) and in the sec-
ond-line setting with fulvestrant (PALOMA-3) [5] [6]. This approval indication
raises an important clinical question regarding the optimal timing for CDK4/6
inhibitor initiation.

To date, randomized clinical trials do not allow for a direct comparison be-
tween first-line and second-line strategies. Although meta-analyses suggest a
potential advantage for first-line use [7], these conclusions rely on indirect com-
parisons.

Real-world evidence provides a valuable opportunity to address this issue and
is increasingly recognized for its complementary role alongside clinical trials [8].
In this context, our retrospective study conducted at the Hassan II University
Hospital in Fez aimed to compare the efficacy of palbociclib used in the first-line
versus second-line setting in a Moroccan cohort of patients with metastatic

HR+/HER2-negative breast cancer.

2. Materials and Methods
2.1. Study Design and Population

We conducted a single-center retrospective study including 55 patients with
HR+/HER2-negative metastatic breast cancer treated with palbociclib in either
the first-line or second-line setting between January 2020 and June 2024. Eligible

patients were aged > 18 years and had histologically confirmed disease.

2.2. Data Collection and Evaluation Criteria

Clinical, pathological, and treatment-related data were collected from medical
records. Tumor response was assessed according to the Response Evaluation Cri-
teria in Solid Tumors (RECIST), version 1.1 [9]. Adverse events were recorded
and graded using the Common Terminology Criteria for Adverse Events (CTCAE),

version 5.0 [10].

2.3. Statistical Analysis

Survival analyses were performed using the Kaplan-Meier method, with com-
parisons conducted using the log-rank test. Hazard ratios were estimated using
Cox proportional hazards regression models. Statistical significance was defined
as a two-sided p-value < 0.05. The study was approved by the local ethics com-

mittee.
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3. Results

3.1. Patient Characteristics

The study included 55 patients with HR+/HER2-negative metastatic breast can-
cer. The demographic and clinicopathological characteristics of the overall cohort
and according to treatment line are summarized in Table 1. The mean age was
52.4 years (range: 32 - 93 years), and most patients (87.3%) had a WHO perfor-
mance status of 0 - 1 at treatment initiation. Baseline characteristics were largely
comparable between the two groups, except for the rate of prior adjuvant endo-
crine therapy, which was significantly higher in the second-line palbociclib group
(80% vs. 50%, p = 0.02). In the second-line cohort, fourteen patients (56%) re-
ceived endocrine therapy alone as first-line metastatic treatment, whereas 11 pa-
tients required chemotherapy due to the presence of visceral crisis, reflecting a
more heterogeneous and clinically aggressive population compared with the first-

line palbociclib group.

Table 1. Baseline demographic and clinical characteristics of the study population, overall and by treatment line.

Overall cohort  First-line group  Second-line

(n = 55) (n = 30) group (n=25) P VAN
Mean age (yeats) 524+82 512+7.8 53.8+ 8.6 0.24
Menopausal status, n (%) 0.65
-Premenopausal 24 (43.6%) 14 (46.7%) 10 (40%)
-Postmenopausal 31 (56.4%) 16 (53.3%) 15 (60%)
WHO performance status, n (%) 0.42
0-1 48 (87.3%) 27 (90%) 21 (84%)
>2 7 (12.7%) 3 (10%) 4 (16%)
Hormone receptor status, n (%)
-ER+ and PR+ 46 (83.6%) 25 (83.3%) 21 (84%) 0.95
-ER+ only 9 (16.4%) 5(16.7%) 4 (16%) -
Metastatic sites, n (%)
-Bone 35 (63.6%) 19 (63.3%) 16 (64%) 0.96
-Liver 18 (32.7%) 9 (30%) 9 (36%) 0.63
-Lung 15 (27.3%) 8 (26.7%) 7 (28%) 0.91
-Brain 5 (9.1%) 2 (6.7%) 3 (12%) 0.49
Number of metastatic sites 2.1+£0.9 2.0+0.8 22+1.0 0.38
Previous treatment, n (%)
-Chemotherapy (neoadjuvant/adjuvant) 40 (72.7%) 20 (66.7%) 20 (80%) 0.26
-Adjuvant hormone therapy 35 (63.6%) 15 (50%) 20 (80%) 0.02
-Radiotherapy 32 (58.2%) 17 (56.7%) 15 (60%) 0.80
Previous first-line metastatic treatment
-Endocrine therapy (AI) - - 14 (56%) -
-Chemotherapy - - 11 (44%) -
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3.2. Efficacy Outcomes

After a median follow-up of 38.4 months, the median progression-free survival
(PFS) was significantly longer in the first-line group (19 months; 95% CI 17.6 -
22.9) compared to the second-line group (8 months; 95% CI 6.5 - 10.2) with a
hazard ratio of 0.48 (95% CI 0.32 - 0.71; p < 0.001).

The objective response rate was also higher in the first-line group (39% vs. 22%,
p = 0.03).

Of note, Overall survival (OS) was calculated from different starting points ac-
cording to treatment line: from the initiation of first-line metastatic therapy in the
first-line palbociclib group, and from the initiation of second-line metastatic ther-
apy in the second-line palbociclib group. The median OS was significantly longer
in the first-line group (36.8 months; 95% CI 31 - 40) compared to the second-line
group (25.5 months; 95% CI 22 - 30), with a hazard ratio of 0.58 (95% CI 0.42 -
0.79; p = 0.001).

3.3. Safety Profile

The safety of palbociclib was evaluated according to treatment line and severity of
adverse events. Adverse events were recorded and graded using standard toxicity
criteria and are reported as all-grade and grade > 3 events. Hematological toxici-
ties were the most frequently observed adverse events in both cohorts. Dose mod-
ifications and treatment discontinuations related to toxicity or death were also
analyzed. Safety outcomes according to first-line and second-line palbociclib

treatment are summarized in Table 2.

Table 2. Adverse events according to treatment line.

First-line First-line  Second-line Second-line
palbociclib all palbociclib  palbociclib  palbociclib

Adverse events grades n/N grade > 3 n/Nall grades n/N grade = 3 n/N

(%) (%) (%) (%)
Neutropenia 21/30 (70%)  5/30 (16%)  20/25 (80%)  7/25 (28%)
Fatigue 19/30 (63%) 2/30 (6%) 18/25 (72%)  4/25 (16%)
Anemia 5/30 (16%)  1/30 (3%)  2/25 (8%) 0
Nausea 3/30 (10%) 0 2/25(8%) 0
Diarrhea 3/30 (10%) 0 1/25(4%) 0
Dose reduction 15/30 (50%) - 16/25 (64%) -
Treatment discontinuation 3/30 (10%) i 4125 (129%) i

(toxicity or death)

4. Discussion

This single-center retrospective study provides real-world evidence from a Mo-
roccan cohort highlighting the superior efficacy of palbociclib when used in the

first-line compared with the second-line setting in patients with HR+/HER2-neg-
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ative metastatic breast cancer.

4.1. Interpretation of Efficacy Results in Context

In our cohort, palbociclib was associated with a significantly longer median pro-
gression-free survival (PFS) when administered in the first-line setting compared
with the second-line setting (19 vs. 8 months), with a hazard ratio of 0.48 (p <
0.001). These findings are consistent with the benefit observed in the pivotal
PALOMA trials, while reflecting the inherent differences of real-world popula-
tions, which are generally more heterogeneous and less selected than those en-
rolled in randomized clinical trials [11] [12]. The slightly shorter first-line PFS
observed in our study compared with PALOMA-2 (24.8 months) is therefore ex-
pected and aligns with previously reported real-world data [13] [14].

The objective response rate (ORR) of 39% in the first-line group, although
lower than that reported in PALOMA-2, remains clinically meaningful and re-
flects the predominantly cytostatic mechanism of action of CDK4/6 inhibitors, in
which prolonged disease stabilization contributes substantially to clinical benefit.

A significant difference in overall survival (OS) was observed in favor of first-
line palbociclib (36.8 vs. 25.5 months). However, this result must be interpreted
with caution. In our study, OS was calculated from different starting points de-
pending on treatment line—namely, from the initiation of first-line metastatic
therapy in the first-line palbociclib group and from the initiation of second-line
therapy in the second-line group. This methodological approach introduces a
lead-time bias that inherently favors the first-line cohort and precludes direct
comparison with randomized strategy trials such as SONIA, in which OS was
measured from a common baseline [15]. Differences between our findings and
the SONIA trial may also be explained by variations in patient characteristics, re-
gional treatment practices, and access to subsequent therapies in real-world set-
tings, where the effectiveness of early disease control may have a greater impact
on long-term outcomes [7] [16].

Importantly, patients receiving palbociclib in the second-line setting repre-
sented a more heavily pretreated and clinically aggressive population, as a sub-
stantial proportion had previously received chemotherapy due to visceral crisis.
This heterogeneity likely contributed to the inferior outcomes observed in this
group and further supports the rationale for early integration of CDK4/6 inhibi-

tors in the treatment sequence.

4.2. Impact of Prior Endocrine Exposure

Another notable finding was the significantly higher rate of prior adjuvant endo-
crine therapy in the second-line palbociclib group. This imbalance suggests dif-
ferences in baseline endocrine sensitivity between the two cohorts and may par-
tially explain the reduced efficacy observed in the second-line setting. Indeed,
prior exposure to endocrine therapy has been associated with the development of

endocrine resistance in metastatic breast cancer, potentially limiting the subse-
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quent effectiveness of CDK4/6 inhibitor-based strategies.

4.3. Safety and Treatment Management

The safety profile of palbociclib observed in our study was consistent with previ-
ously published clinical trial and real-world data and was broadly comparable be-
tween treatment lines. Hematological toxicities, particularly neutropenia, were the
most frequently reported adverse events, while non-hematological toxicities were
generally manageable. Although grade > 3 fatigue was more frequently observed
in the second-line cohort, this finding likely reflects a more fragile and heavily
pretreated patient population rather than a true difference in drug tolerability.
Most treatment modifications, including dose reductions and temporary inter-
ruptions, allowed continuation of therapy, underscoring the manageable safety

profile of palbociclib with appropriate monitoring [7].

4.4. Clinical Implications and Limitations

These results reinforce the clinical relevance of initiating palbociclib early in the
metastatic setting to maximize disease control, particularly in resource-limited
contexts where access to subsequent treatment lines may be restricted. This study
further highlights the complementary role of real-world evidence in informing
treatment decisions for patient populations that are often underrepresented in
randomized clinical trials.

The main limitations of this study include its retrospective design, modest sam-
ple size, and single-center nature. In addition, the heterogeneity of prior treat-
ments and associated endocrine therapies reflects real-world practice but may act
as confounding factors. Biomarkers such as Ki-67 and detailed molecular analyses
were not systematically assessed and could provide further insights in future stud-
ies [15].

5. Conclusion

In conclusion, this real-world analysis from Morocco supports the early use of
palbociclib in HR+/HER2-negative metastatic breast cancer, demonstrating a
clear advantage in progression-free survival and a favorable overall survival trend
when used in the first-line setting. These findings underscore the importance of
real-world data in complementing randomized clinical trials and guiding treat-

ment strategies tailored to specific regional and clinical contexts.
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