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Abstract
Background: Breast cancer is the most frequent tu-
mour worldwide, and the HR+/HER2– subtype is the most 
common. For this tumour type, endocrine therapy (ET) 
is the mainstay of treatment. The association of ET and 
CDK4/6 inhibitors (CDK4/6i) represents the gold stand-
ard for first-line or second-line therapies. However, the 
optimal therapeutic strategy after CDK4/6i progression 
is still a matter of debate, with several randomized clini-
cal trials still ongoing.

Patients and methods: This is an observational, pro-
spective, real-world study including women with HR+/
HER2– metastatic breast cancer progressing to palbo-
ciclib plus ET. Patients received either ET or chemother-
apy (CT). The primary objective was the evaluation of 
efficacy of the different therapeutic strategies after pal-
bociclib in terms of median progression-free survival 2. 
Secondary objectives were the activity of therapeutic 
strategies measured with the clinical benefit rate, eval-
uation of the parameters used for the treatment choice, 
and progression-free survival 1 related to palbociclib 
plus ET treatment.

Results: Overall, 48 patients (median age 53, range  
33–78 years) were included. The median progression-free 

survival 2 was of 5 months in the overall cohort (95% CI 
4–48 months) with a statistically significant difference 
between the two therapeutic strategies adopted (ET  
versus CT, 10 months versus 5 months, respectively). Re-
garding secondary objectives, the clinical benefit rate 
was 55.2% in the CT cohort and 50% in ET. Moreover, 
women treated with CT had a greater number of visceral 
metastases and a shorter median progression-free sur-
vival 1 than patients who received ET.

Conclusions: ET and CT represent two possible thera-
peutic alternatives for patients progressing on CDK4/6i 
plus ET. The choice is based on clinical parameters, with 
a potential preference for ET.

Keywords: endocrine resistance, metastatic breast can-
cer, palbociclib, post-progression, therapeutic strategies.
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Introduction
Female breast cancer is the most common cancer 
worldwide. In 2021, 2.3 million new cases (11.7% of total 
tumours) were recorded, ranking in fifth position for 

death from cancer.1 The most common phenotype 
of breast cancer is hormone receptor-positive (HR+)/
human epidermal growth factor receptor 2-negative 
(HER2–), which accounts for up to 75% of invasive tu-
mours.2 During the last decades, endocrine-based 
therapy (ET) has been convincingly demonstrated to 
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be the most active and appropriate option for patients 
with metastatic breast cancer (MBC).3–5 Despite the 
activity and effectiveness of ET, a subgroup of patients 
is primarily resistant to ET, and up to 50% will develop 
secondary resistance via different molecular mech-
anisms during treatment, ultimately leading to treat-
ment failure.6

Inhibitors of cyclin-dependent kinases 4/6 (CDK4/6i) 
have an established role as first-line treatment in com-
bination with an aromatase inhibitor (AI) or selective 
oestrogen down-regulator (SERD), or in the second-line 
setting after progression to ET alone. Amongst patients 
receiving CDK4/6i + AI or fulvestrant as first-line treat-
ment, approximately 15% and 30%, respectively, will have 
early disease progression within 6 months.7 The popu-
lation of patients with de novo metastatic disease or 
with progression after at least 12 months of adjuvant ET 
has been addressed by large prospective clinical trials 
(PALOMA-2, MONALEESA-2, MONALEESA-7, MONARCH-3), 
in which CDK4/6i plus AI proved superior to ET alone.8–12 
The combination of CDK4/6i + AI or SERD was superi-
or to ET monotherapy also in the endocrine-resistant 
population, according to the results of different phase 
III clinical trials (PALOMA-3, MONALEESA-3 and MON-
ARCH-2).13–15 Given this evidence as well as their versa-
tility and favourable toxicity profile, CDK4/6i are strongly  
recommended by ESMO guidelines, which indicate 
them as preferred first-line treatment for patients with 
HR+ MBC without imminent organ failure, for whom sys-
temic chemotherapy (CT) remains the recommended 
choice.16 According to the results of a recent metanal-
ysis by Piezzo et al. including eight randomized clinical 
trials, treatment with CDK4/6i + ET can provide a pro-
gression-free survival (PFS) advantage compared with 
ET alone, also in presence of visceral metastases, and 
independently from the number of metastatic sites and 
length of the treatment-free interval.17 Moreover, the 
possibility to delay CT is a major advantage of CDK4/6i 
treatments, thus offering reduced toxicity and improv-
ing quality of life.

The literature currently lacks high-quality prospective 
trials involving patients progressing to an CDK4/6i + ET, 
and most data derive from retrospective studies.18–21 In 
this context, the guidelines suggest a biomarker-driven 
approach for patients whose disease harbours PIK3CA 
or BRCA mutations. Switch to other endocrine-based 
regimens or CT is recommended for patients with immi-
nent organ failure or in late treatment lines.16

The aim of this prospective study is to evaluate the effi-
cacy and activity of the different oncological treatments 
in patients with HR+/HER– MBC progressing to CDK4/6i 
therapy in a real-world setting.

Patients and methods
Study design
This is a prospective, observational monocentric cohort 
study conducted from May 2017 to October 2021 at the 
Unit of Medical Oncology of ICS Maugeri IRCCS located in 
Pavia, in Northern Italy. In our centre, more than 150 new 
cases of breast cancer per year are usually treated. The 
study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Ethical Committee 
of the coordinating Institution (ICS Maugeri-IRCCS Pavia 
Ethical Committee, approval number 2295). All patients 
provided written informed consent for the analysis and 
anonymized publication of clinical data.

Study population
Eligible patients were premenopausal or postmenopau-
sal women with a histologically proven HR+ MBC who 
were candidates to receive other ET-based therapy or 
CT (from the second-line therapy in according to their 
clinical situation) after progression to palbociclib plus 
ET. Additional inclusion criteria were HER2– disease (im-
munohistochemistry (IHC) 0–1+ or IHC2+, confirmed as 
fluorescence in situ hybridization (FISH) negative), pres-
ence of measurable or evaluable lesions, and life expec-
tancy of at least 4 months. The participants were also 
required to have adequate bone marrow, hepatic and 
renal function according to clinical practice guidelines 
for antineoplastic drug administration. The therapeutic 
strategy was defined following multidisciplinary discus-
sion and physician choice and was based on the anal-
ysis of the multifaceted and complex aspects of each 
patient’s clinical conditions, disease extension, response 
to previous treatment and adverse events profile of the 
proposed treatment.

The parameters considered, according to current guide-
lines,16 were (1) disease site and burden: patients with 
widespread progression, visceral disease as opposed to 
bone-only/oligometastatic disease or imminent risk of 
organ failure were preferably treated with CT; (2) medi-
an PFS1 (<4 months versus ≥4 months) defined patients 
with more pronounced benefit from previous endo-
crine-based treatment and more likely to benefit from 
subsequent endocrine-based lines; (3) side-effects of 
the possible therapeutic strategies; and (4) patient pref-
erences (i.e. regarding oral versus intravenous therapy, 
possibility to reach the hospital for medical visits and 
treatment, personal conditions).

The tumour assessment was performed approximately 
every 4 months, except in cases of signs of disease pro-
gression, according to clinical practice and physician’s 
approach. Treatment efficacy were evaluated according  
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to Response Evaluation Criteria in Solid Tumors (RECIST 
version 1.1).22 A complete blood count, organ functional 
test, and medical examination were performed before 
each treatment cycle; dose reduction, delay or dis-
continuation of treatments were recorded and graded  
according to the National Cancer Institute Common Ter-
minology Criteria for Adverse Events (NCI-CTCAE) (ver-
sion 5.0).23 Data collection started from the first dose of 
the new therapy after CDK4/6i treatment and included 
patient performance status, sites and number of metas-
tases, tumour biology and previous therapies received in 
neoadjuvant, adjuvant and metastatic settings.

Primary and secondary objectives and 
endpoints
The primary objective of this study was to analyse the 
efficacy of the different therapies after palbociclib pro-
gression, evaluated by mean of median PFS2, defined as 
the interval from the start of treatment chosen at pal-
bociclib progression and the subsequent documented 
disease progression.

We also considered secondary objectives, trying to identify 
the best therapeutic strategies, as follows: (1) to determine 
the activity of the different treatments adopted, evaluated 
by clinical benefit rate (CBR), defined as the percentage 
of patients with a stable disease (SD), partial response 
(PR), and complete response (CR) according to RECIST 
criteria;22 (2) to analyse the clinical parameters consid-
ered as determinants of the ultimate treatment choice 
of CT or ET; (3) to define PFS1, measured as the interval 
from palbociclib plus ET start and subsequent disease 
progression (PD); and (4) to define the presence of sta-
tistically significant differences in the primary objective 
according to the following variables of interest: biology 
of primary breast cancer, including grade (G1–G2 versus 
G3), progesterone receptor status (<20% versus ≥20%), 
Ki-67 percentage (<20% versus ≥20%), as expressed by 
the St Gallen Consensus Conference for the classifica-
tion of luminal breast cancer;23 tumour size (T1 versus T2–
T4) and nodal involvement (N0 versus N+); previous CT 
for early breast cancer (yes versus no); the disease-free 
interval from adjuvant treatment (<12 months ver-
sus ≥12 months); adjuvant CT (and the type of regimen 
used), adjuvant ET (and the type of treatment used),  
endocrine-resistance patterns (de novo metastatic dis-
ease, endocrine primary resistance, endocrine second-
ary resistance), PFS1; visceral progression on palbociclib 
treatment. Primary endocrine resistance was defined, 
according to ESMO terminology, as disease progression 
during the first 6 months of first-line ET-based therapy 
whilst secondary endocrine resistance was defined as 
disease progression after more than 6 months of ET in 
any treatment line.2 Visceral involvement was defined as 
the presence of metastasis to visceral organs, including 

lung, liver, peritoneum and pleura. Finally, an explora-
tory analysis was performed on three different cohorts 
(de novo metastatic, primary endocrine-resistance 
and secondary endocrine-resistance disease) trying 
to evaluate differences amongst these clinical param-
eters: treatment types (ET versus CT), disease burden 
before palbociclib start (visceral metastases, bone-only  
disease, visceral plus bone metastases), activity and 
efficacy of the treatment at palbociclib progression 
(mPFS2, CBR).

Statistical methods
Data were collected in a dedicated database pro-
gramme by the research team. The distribution of nu-
meric continuous and discrete variables was described 
in terms of mean ± standard deviation (SD) or median 
(25th to 75th percentiles, IQR) if the variable’s frequen-
cy distribution deviated significantly from the normali-
ty assumptions (Shapiro test, p<0.05). Categorical and 
ordinal variables distribution was described in terms of 
absolute and relative (%) frequencies. The log-rank test 
has been applied to compare survival profiles between 
strata. Multivariate Cox proportional hazard regression 
coupled with a backward elimination strategy of unin-
formative variables aimed at minimizing the Bayesian 
Information Criterion (BIC) was applied to identify varia-
bles informative with respect to the condition of PFS dur-
ing the second treatment line. Analyses were performed 
by the R environment for statistical computing version 
4.0.5 (www.r-project.org).

Results
Patient characteristics
Over the study period, 79 female patients with HR+/HER2– 
MBC were enrolled and 48 were evaluated and includ-
ed for the final data analysis. Thirty-one patients were 
excluded because palbociclib therapy was still ongoing 
at the time of the last follow-up (Figure 1). Table 1 reports 
the baseline characteristics of the whole population and 
Table 2 reports the biological and demographic char-
acteristics related to patients included in the final anal-
yses. The median age in the population analysed was 
53 years (range 33–78 years). Most patients presented 
with progesterone receptor expression ≥20% (77.08%), 
Ki-67 expression <20% (72.92%), and a low tumour grade 
(G1–G2; 81.25%). Regarding treatment for early-stage 
disease, 62.5% of patients received adjuvant CT and 
91.67% received adjuvant ET. Anthracycline-based CT 
was the most common regimen used (90% of cases) 
and most women received AI (56.82%). About 12.5% had 
de novo MBC whilst 16.67% and 70.83% had primary and 
secondary endocrine resistance, respectively. Fulves-
trant was the most common concomitant drug used 
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(79.17%), whilst 20.83% of patients received an AI. Finally, 
61.7% developed visceral disease progression to palbo-
ciclib. Amongst the 48 patients included in this analysis, 
79.17% (38 patients) received CT, whilst 20.83% (10 pa-
tients) received ET. In detail, ET strategies were as fol-
lows: everolimus 10 mg daily combined with exemestane  
25 mg administered orally on a continuous schedule, or 
fulvestrant at the dose of 500 mg intramuscular on days 
1, 14 and 28, then every 4 weeks. CT regimens included 
eribulin (1.23 mg/m2 intravenously on days 1 and 8 of a 
21-day cycle), capecitabine (1000–1250 mg/m2 orally 
twice daily on days 1–14 of a 21-day cycle) in monother-
apy or in combination with vinorelbine (25 mg/m2 intra-
venously on days 1 and 8 of a 21-day cycle), gemcitabine 
(800–1200 mg/m2 intravenously on days 1, 8, and 15 of a 
28-day cycle), nab-paclitaxel (260 mg/m2 intravenously 
on day 1 of a 21-day cycle), pegylated liposomal doxo-
rubicin (50 mg/m2 intravenously on day 1 of a 28-day 
cycle), docetaxel (75 mg/m2 intravenously on day 1 of 
a 21-day cycle), paclitaxel (80 mg/m2 intravenously on 
days 1, 8 and 15 of a 28-day cycle) in monotherapy or in 
combination with carboplatin (AUC 1.5 on days 1, 8 and 
15 of a 28-day cycle) and bevacizumab (15 mg/kg in-

travenously on day 1 of a 28-day cycle) plus paclitaxel 
(80 mg/m2 intravenously on days 1, 8 and 15 of a 28-day 
cycle). Treatments were continued until documented PD, 
unacceptable toxicity or patient refusal and were given 
in an outpatient setting, according to approved national 
guidelines.

Primary objective
The mPFS2 was 5 months (95% CI 4–48 months) in the 
whole population. Moreover, 40/48 patients (83.33%) had 
PD during follow-up (minimum follow-up period: 1 month; 
maximum follow-up period: 35 months) (Figure 2).

A statistically significant difference in terms of mPFS2 
was observed between the ET and CT cohorts (10 versus 
5 months, respectively, log-rank p=0.0351) (Figure 3).

Secondary objectives
None of the other clinical-biological variables men-
tioned above resulted informative with respect to mPFS2 
after palbociclib progression (p>0.05). A multivariate 
stepwise Cox regression with backward elimination of 

Figure 1.  Flow diagram showing patients included in the final analysis of the study.

Patients treated with palbociclib plus endocrine therapy

n=79

Patients excluded (no progression)
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Table 1.  Main baseline characteristics of the whole 
cohort (n=79).

Enrolled/treated n (%)

Median age, years (range)
≤65
>65

53 (33–78)
44 (55.6)
35 (44.3)

ECOG performance status
0
1
2

55 (69.6)
21 (26.5)
3 (3.7)

Menopausal status
Pre
Post 

34 (43.0)
45 (56.9)

Histology
Ductal
Lobular

58 (73.4)
21 (26.5)

Receptor status
ER ≤10
ER >10
PgR ≤20
PgR >20

–
79 (100)
19 (24.1)
60 (75.9)

Ki-67
<20
>20

55 (69.6)
24 (30.4)

Grade
G1/G2
G3

65 (82.3)
14 (17.7)

Visceral metastases
No
Yes

41 (51.9)
38 (48.1)

Adjuvant CT
No
Yes

32 (40.5)
47 (59.5)

Adjuvant CT regimen
Anthracyclines
Anthracyclines + fluorouracil + taxane
Anthracyclines + taxane
Cyclophosphamide +methotrexate + 
fluorouracil

26 (55.3)
8 (17.0)
8 (17.0)
5 (10.7)

Adjuvant ET
No
Yes

7 (8.9)
72 (91.1)

Adjuvant ET type
Anastrozole
Letrozole
Exemestane
Tamoxifen
Tamoxifen + LH-RH analogue
Missing

31 (39.2)
12 (15.2)
2 (2.5)
12 (15.2)
15 (19.0)
7 (8.9)

Endocrine resistance
Primary
Secondary
De novo metastatic disease

11 (13.9)
56 (70.9)
12 (15.2)

Line of palbociclib therapy
First
≥Second

22 (27.8)
57 (72.2)

Enrolled/treated n (%)

Concomitant ET to palbociclib
Aromatase inhibitors
Fulvestrant

22 (27.8)
57 (72.2)

CT, chemotherapy; ER, oestrogen receptor;  
ET, endocrine-based therapy; LH-RH, luteinizing 
hormone-releasing hormone; PgR, progesterone 
receptor.

Table 2.  Characteristics of patients who started 
therapy after progression disease on palbociclib/ET 
(n=48).

Enrolled/treated n (%)

Median age, years (range)
≤65
>65

50.7 (33–75)
25 (52.0)
23 (47.9)

ECOG performance status
0
1

31 (64.5)
17 (35.4)

Menopausal status
Pre
Post 

20 (41.6)
28 (58.3)

Histology
Ductal
Lobular

32 (66.6)
16 (33.3)

Receptor status
ER ≤10
ER >10
PgR ≤20
PgR >20

–
48 (100)
11 (22.9)
37 (77.1)

Ki-67
<20
>20

35 (72.9)
13 (27.1)

Grade
G1/G2
G3

39 (81.3)
9 (18.7)

Adjuvant CT
No
Yes

18 (37.5)
30 (62.5)

Adjuvant CT regimen
Anthracyclines
Anthracyclines + fluorouracil + taxane
Anthracyclines + taxane
Cyclophosphamide +methotrexate + 
fluorouracil

17 (56.6)
5 (16.7)
5 (16.7)
3 (10.0)

Adjuvant ET
No
Yes

4 (8.3)
44 (91.7)

(Continued)
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uninformative features confirmed that therapy at PD 
was the only informative variable with respect to pro-
gression (HR for CT 2.64, 95% CI 1.02–6.83; p=0.0451).

Moreover, the ET cohort (10 patients) recorded a CBR of 
50% (partial response (PR) 20% and CR 30%; one woman 
was maintaining CR at the time of the last follow-up). In 
the CT cohort (38 patients), CBR was 55.2% with 44.8% of 
cases developing a PD at first instrumental evaluation; in 
particular, 36.8% recorded SD, 18.4% PR, whilst no patient 
achieved a CR (Figure 4).

Regarding the disease burden at palbociclib progres-
sion, 29 (60.4%) patients developed visceral metasta-
ses. The site and disease burden were the first criteria to 
guide the choice for post-palbociclib treatment. In fact, 
considering the two cohorts, in the ET group, exemes-
tane plus everolimus was the most used therapy (9/10 
patients), whilst only one woman received fulvestrant 
monotherapy. These patients were characterized by a 
low disease burden or bone-only disease (60% of pa-
tients with bone-only disease, 20% bone and visceral 
metastases, and 20% visceral disease) and recorded a  
mPFS1 of 15.7 months (range 4–30 months). Patients  
included in the CT group received a taxane-based reg-
imen in 44.8% of cases (17 patients), 34.2% (13 patients) 

received capecitabine, 10.5% (4 patients) received eribu-
lin, and one was treated with liposomal doxorubicin. 
These patients were characterized by a higher tumour 
burden (31.6% visceral metastases, 31.6% bone-only  
disease, 36.8% visceral and bone metastases) and re-
corded an mPFS1 of 12.1 months (range 3–31 months). 

Enrolled/treated n (%)

Adjuvant ET type
Anastrozole
Letrozole
Exemestane
Tamoxifen
Tamoxifen + LH-RH analogue
Missing

17 (38.6)
8 (18.2)
–
8 (18.2)
11 (25.0)
74 (8.3)

Endocrine resistance
Primary
Secondary
De novo metastatic disease

8 (16.7)
34 (70.8)
6 (12.5)

Line of palbociclib therapy
First
≥Second

10 (20.8)
38 (70.2)

Metastatic disease site at 
progression
Aromatase Inhibitors
Fulvestrant

22 (27.8)
57 (72.2)

CT, chemotherapy; ER, oestrogen receptor;  
ET, endocrine-based therapy; LH-RH, luteinizing 
hormone-releasing hormone; PgR, progesterone 
receptor.

Table 2.  (Continued) Figure 2.  Kaplan–Meier curve describing the 
progression-free survival profile of patients who 
started the therapy at PD.

Figure 3.  Kaplan–Meier curve describing the 
progression-free survival profile of the analysed 
cohort (patients who started the therapy at PD) by 
type of therapy at PD.
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Another criterion of treatment choice was the presence 
of inadequately controlled diabetes or metabolic syn-
drome such that, for these patients, a CT regimen with-
out a steroid premedication was preferred. Moreover, 
patient preferences were considered before CT pre-
scription; in particular, patients refusing alopecia were 
treated with ET or with CT associated with low alopecia 
potential (e.g. capecitabine).

The final exploratory analysis described that, amongst 
48 patients included, 6 women presented a de novo 
metastatic disease (12.5%), 9 patients presented a pri-
mary endocrine resistance (18.7%) and 33 patients 
(68.8%) presented a secondary endocrine resistance. 
Considering the first group, 4/6 patients presented vis-
ceral metastases, 1 patient bone-only disease, and an-
other bone and visceral metastases. In the first group, 
all patients received CT; 66.7% (4 patients) had PD at 
first evaluation versus 33.3% (2 patients) who had a re-
sponse to treatment (1 PR, 1 SD). mPFS2 was 4.5 months 
(range 2–8 months). In the second group, 3/9 had vis-
ceral metastases at recurrence, 2/9 visceral and bone 
disease, and four patients had bone-only metastases; 
7/9 received CT and 2/9 ET. At first disease re-evaluation,  
4 (44.6%) patients recorded PD, whilst 5 (55.6%) obtained 
a response to treatment (3 SD, 2 PR). mPFS2 was 5.4 
months (range 2–8 months). Finally, in the third group: 
6/33 patients presented visceral disease, 13 bone and 
visceral metastases, 14 bone-only disease; 75.8% (25) 
received CT versus 24.2% (8) receiving ET. At first disease 

re-evaluation, 15 (45.5%) patients recorded PD and 18 
(54.5%) obtained a response to treatment (10 SD, 6 PR, 2 
CR). mPFS2 was 7.33 months (range 1–28 months).

Discussion
At present, the optimal therapeutic sequence after pro-
gression on CDK4/6i remains a matter of debate. Data 
about this issue are limited to retrospective studies re-
porting conflicting results on the benefit of ET versus CT 
following CDK4/6i progression in molecularly unselected 
patient populations.18–21,24–27

Considering the mechanism of resistance to CDK4/6i, 
two studies evaluated the efficacy of everolimus after 
CDK4/6i, reporting a median PFS of 6 and 9.1 months, re-
spectively.28,29

In another analysis evaluating the efficacy of CDK4/6i 
continued beyond first PD, the median PFS for the se-
quential administration of a CDK4/6i was 11.8 months.30 
The strategy of treatment ‘beyond progression’ after 
CDK4/6i has been investigated in two recently report-
ed randomized trials. In the Maintain phase II trial, 120 
patients affected by HR+/HER2– MBC progressed on a 
CDK4/6i were randomized to receive fulvestrant or ex-
emestane with or without ribociclib: the experimental 
arm recorded a statistically significant benefit in terms 
of PFS independently of the hormonal partner used.31 In 

Figure 4.  Clinical benefit rate between the two cohorts (ET versus CT) based on the type of treatment.

CR, complete response; PD, disease progression; PR, partial response; SD, stable disease.
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the TREnd trial, 115 patients progressing on 1 or 2 previous 
ET were randomized to receive palbociclib monotherapy 
versus palbociclib combined with a previous ET admin-
istered: the median time to treatment failure recorded 
was 3.8 months independently of the drugs used.32

A recent real-world study by Basile et al. focusing on 
first-line and second-line treatment strategies for HR+ 
MBC, first-line ET + CDK4/6i followed by CT had worse 
overall survival compared to first-line ET + CDK4/6i fol-
lowed by ET.33

In the population included in our analysis, patients re-
corded a mPFS2 of 5 months (95% CI 4–48 months) with 
a statistically significant difference between patients 
receiving ET and CT (10 versus 5 months, respectively). 
The efficacy results reported in our study are similar to 
other data available in the literature; the only difference 
regards the higher mPFS2 achieved by women treated 
with ET. Moreover, patients who received CT had mainly 
a SD (36.8%), whereas patients receiving ET experienced 
a CR in 30% and a PR in 20% of cases. Based on these  
results, we can assume a greater benefit of ET over CT 
following progression on CDK4/6i. However, it must be 
considered that, since patients receiving CT had a great-
er disease burden, the visceral site of metastatic disease 
was more common (68.4% of patients) and mPFS1 was 
more limited. These variables can explain, at least par-
tially, the worse outcome of CT in this group. Additionally, 
the presence of a greater number of visceral metasta-
ses in the overall population progressing on palbociclib 
therapy (60.4%) could justify the choice of a CT switch, in 
agreement with current guidelines.

It is important to underline that, in our exploratory analy-
sis, women affected by de novo metastatic disease were 
characterized by the worst prognosis, with an mPFS2 of 
4.5 months, whilst patients with a secondary endocrine 
resistance recorded the longer mPFS2 of 7.3 months. 
Moreover, patients with de novo metastatic disease had 

the smallest benefits to therapies, with a progression 
rate at first instrumental re-evaluation of approximately 
66.7% compared with patients with first and secondary 
endocrine resistance (PD 55.6% and 54.5%, respectively).

For patients progressing on CDK4/6i, different options 
are currently available according to tumour mutation-
al status, patient clinical conditions and disease burden: 
alpelisib for patients who present PIK3CA mutation; CT 
for women with high visceral burden disease or viscer-
al crisis; fulvestrant monotherapy for low-burden dis-
ease or patients who are pluricomorbid; exemestane 
plus everolimus for patients with good PS and mini-
mal comorbidity; and PARP inhibitors for patients with 
a germline BRCA1–2 mutations.16 Promising results have 
been derived from the new class of the antibody–drug 
conjugate trastuzumab deruxtecan and sacituzumab 
govitecan.34,35

The most important limitations of our analysis consist 
in the small size of the population included in the final 
analysis (48 patients), the disproportion in the num-
ber of patients treated with ET compared with CT, the 
monocentric design, and the lack of data regarding the 
molecular status of PD. It is worth noting that, at the mo-
ment of study conduction, rebiopsy or liquid biopsy were 
not considered as compulsory or strongly recommend-
ed diagnostic procedures. Conversely, the value of our 
analysis resides in the heterogeneity of the population 
enrolled, which provides a real clinical/demographic 
description of the population in our clinical practice.

Conclusions
Our real-world study expands the data regarding the 
outcome of therapeutic strategies following progression 
on CDK4/6i, helping clinicians’ choice, on the basis of the 
current guidelines and considering the clinical variables 
of the individual patient.
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