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ABSTRACT

Introduction: Limited awareness exists regard-
ing real-world data (RWD) for palbociclib in 
patients with hormone receptor-positive, human 
epidermal growth factor receptor 2-negative 
advanced/metastatic breast cancer in popula-
tions from certain countries outside of Western 
regions.
Methods: A systematic scoping review was con-
ducted using PubMed and Embase to evaluate 

RWD for palbociclib from countries outside of 
Western regions that are underrepresented in 
clinical trials. Search criteria were aligned with 
our research question for relevant English-
language publications, without restrictions on 
publication date, followed by Phase 1 (title and 
abstract) and Phase 2 (full-text) screening of 
retrieved citations as per Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. Data analyses of eligible 
studies were done separately for abstracts and 
full-text publications to enhance the precision 
and reliability of the results.
Results: Database search yielded 1485 non-
duplicate records, 46 qualified for inclusion, of 
which 47.8% were published as full text. The 
analysis of outcomes, based exclusively on full-
text publications that collectively included 
2048 patients treated with palbociclib, revealed 
the median progression-free survival (PFS) of 
20.2–36.7  months, overall survival (OS) of 
39.9 months (reported in one publication) and 
objective response rate (ORR) of 45.3–80.0% 
with first-line treatment. In ≥ second line, the 
median PFS, OS and ORR ranged from 7.0 to 
24.2 months, 11 to 19.6 months, and 13.9% to 
47.9%, respectively. The safety profile of palboci-
clib was similar to that reported in pivotal clini-
cal studies, and no new safety concerns were 
identified.
Conclusions: A comprehensive volume 
of evidence demonstrates that palbociclib’s 

Supplementary Information The online version 
contains supplementary material available at 
https:// doi. org/ 10. 1007/ s40487- 024- 00295-2.

A. Rauthan 
Department of Medical Oncology, Manipal Hospital, 
Bengaluru, India

A. Jain (*) 
Medical Affairs Oncology and Field Medical 
Excellence, Regional Medical Affairs, Pfizer 
Healthcare India Private Limited, The Capital, 
1802/1901, Plot No. C-70, G-Block, Bandra Kurla 
Complex, Bandra (E), Mumbai 400 051, India
e-mail: Ankita.Jain@pfizer.com

M. Singh 
Regional Medical Affairs, Pfizer Corporation Hong 
Kong Limited, Hong Kong, Hong Kong

M. A. N. Sendur 
Department of Medical Oncology, Faculty 
of Medicine and Ankara Bilkent City Hospital, 
Ankara Yıldırım Beyazıt University, Ankara, Turkey

http://crossmark.crossref.org/dialog/?doi=10.1007/s40487-024-00295-2&domain=pdf
http://orcid.org/0009-0000-4416-2624
http://orcid.org/0000-0002-9175-8559
http://orcid.org/0000-0001-7021-6139
https://doi.org/10.1007/s40487-024-00295-2


396 Oncol Ther (2024) 12:395–418

effectiveness and safety profile in real-world set-
tings align with those observed in clinical trials, 
offering valuable insights for clinical decision-
making in countries outside of Western regions 
underrepresented in clinical trials.

Keywords: Breast neoplasms; CDK4/6 
inhibitors; Non-Western countries; Palbociclib; 
Real-world data; Real-world evidence

Key Summary Points 

It is critical to understand the real-world data 
(RWD) for palbociclib from countries outside 
of Western regions, given the higher breast 
cancer mortality and burden in these regions 
associated with delayed diagnosis and 
restricted access to quality healthcare.

This systematic scoping review evaluated 
RWD for palbociclib using PubMed and 
Embase databases from countries outside of 
Western regions that are underrepresented in 
clinical trials. Data analyses were conducted 
separately for abstracts and full-text citations 
to improve the accuracy of the results.

The comprehensive analysis of 1485 non-
duplicate records, narrowed down to 46 
eligible full-text publications involving 2048 
patients, revealed a median progression-free 
survival (PFS) of first-line palbociclib plus 
endocrine therapy (ET) treatment ranging 
from 20.2 to 36.7 months and an objective 
response rate (ORR) of 45.3–80.0%.

In the second-line or later settings, palbo-
ciclib plus ET demonstrated a median PFS 
between 7.0 to 24.2 months and ORR from 
13.9% to 47.9%, maintaining a safety profile 
in all treatment settings consistent with pre-
vious pivotal clinical studies.

INTRODUCTION

Breast cancer is the most commonly diagnosed 
cancer in the world and is the fifth most com-
mon cause of cancer-related death [1]. Women 
account for the vast majority of breast cancer 
cases (approximately 99.0%) [2]. Most deaths 
attributed to breast cancer are caused by met-
astatic forms [3], and its incidence rates have 
been rising in Asia, Africa and South America, 
where historical rates were initially lower than 
in Western countries [4]. In 2020, nearly half 
(45.4%) of the 2.3 million diagnosed breast can-
cer cases were from Asia [5, 6].

Cyclin-dependent kinases 4 and 6 (CDK4/6) 
regulate cell cycle progression, and their func-
tioning is dysregulated in several types of cancer 
[7, 8]. The introduction of CDK4/6 inhibitors 
has revolutionized the management of breast 
cancer [9]. In 2015, palbociclib, in combination 
with letrozole, was the first CDK4/6 inhibitor to 
be approved by the US Food and Drug Admin-
istration (FDA) for the treatment of metastatic 
hormone receptor (HR)-positive, human epi-
dermal growth factor receptor 2 (HER2)-nega-
tive breast cancer [8]. Subsequently, two other 
CDK4/6 inhibitors, ribociclib and abemaciclib, 
were also approved in the USA (both in 2017) for 
this indication [8].

The National Comprehensive Cancer Net-
work (NCCN) guidelines recommend palboci-
clib as part of first-line therapy in combination 
with an aromatase inhibitor (AI) or fulvestrant 
for the treatment of HR-positive, HER2-nega-
tive, recurrent, unresectable or stage IV breast 
cancer in postmenopausal women or in pre-
menopausal women receiving ovarian ablation 
or suppression [10]. In addition, palbociclib is 
recommended in the same patient population 
as second- and subsequent-line therapy in com-
bination with fulvestrant if a CDK4/6 inhibitor 
has not been previously used [10]. The pan-
Asian adaptation of the European Society for 
Medical Oncology (ESMO) guidelines recom-
mends palbociclib for the treatment of HR-pos-
itive, HER2-negative metastatic breast cancer 
in the first-line setting in combination with an 
AI [11]. These recommendations are based, in 
large part, on the findings of PALOMA-2 and 
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PALOMA-3 randomized controlled trials (RCTs) 
[11]. Much of what is currently known about the 
real-world effectiveness, safety profile and pat-
terns of use of palbociclib is based on research 
conducted in Western contexts [12–22]. How-
ever, recent regulatory requirements related to 
Equity, Diversity and Inclusion (EDI) are likely 
to improve recruitment from currently under-
represented geographies [23].

Real-world data (RWD) are derived from 
actual clinical practice and can offer insights on 
outcomes in heterogeneous patient populations 
that may not have been eligible for inclusion in 
clinical trials and, as a result, can better inform 
clinical practice [24]. However, the availability 
of RWD for palbociclib, especially from coun-
tries outside of Western regions, remains limited. 
Breast cancer mortality and burden in terms of 
disability-adjusted life-years is higher in low- 
and medium-income countries [25, 26], often 
because of delayed diagnoses and limited access 
to quality treatment and care [4, 5]. There-
fore, such data can be crucial in understanding 
regional variations in clinical practice and treat-
ment outcomes [27].

The objective of this scoping review was to 
review the published real-world evidence on the 
effectiveness and safety of palbociclib in patients 
with HR-positive, HER2-negative advanced 
breast cancer in countries outside of Western 
regions that are underrepresented in clinical 
trials.

METHODS

The present review was conducted in accordance 
with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guide-
lines, Extension for Scoping Reviews (PRISMA-
ScR) [28].

Literature Search

The literature search was conducted on August 
11, 2023, using two prominent biomedical 
databases: PubMed (National Library of Medi-
cine, Bethesda, MD, USA) and Embase (Elsevier, 
Amsterdam, The Netherlands). PubMed was 

chosen because it indexes a large number of 
academic journals and is widely used in the bio-
medical community, while Embase was chosen 
because it has a broader international scope and 
includes an extensive collection of conference 
presentations, which is particularly relevant for 
the purposes of this review.

The terms used for searching both PubMed 
and Embase were constructed based on three 
concepts:

• Concept 1: real-world evidence;
• Concept 2: palbociclib;
• Concept 3: breast cancer.

Currently, there is an absence of specific Medi-
cal Subject Headings (MeSH) for RWD; hence, we 
adapted our search terms and keywords based on 
existing literature and our research objectives. 
Most of the related MeSH terms and keywords 
were specifically derived from the comprehen-
sive publication ‘A Conceptual Search Filter to 
Identify Real-World Evidence’ published in Value 
in Health [29]. Additionally, we expanded our 
search to include synonyms for the term ‘real-
world evidence’ by reviewing published scoping 
and systematic reviews on this topic [30–32], 
while alternative terms and brand names used 
for palbociclib were identified from the publicly 
available version of the AdisInsight database 
(Springer Nature, Berlin, Germany) [33, 34]. In 
addition, database-specific controlled vocabu-
lary was used. Full search terms are provided 
in Supplementary Methods. Search results were 
limited to English-language publications, but no 
limits on the date of publication were applied.

The abstracts of all publications identified 
from the systematic search were uploaded onto 
the Covidence software (Veritas Health Innova-
tion Ltd, Melbourne, Australia) for screening 
and data extraction.

In addition to the systematic search strategy 
implemented in PubMed and Embase, a manual 
search was conducted to identify relevant cita-
tions that may have been missed by these two 
databases or were published subsequently to the 
search date. The studies identified through this 
manual search were not included in the final 
count of studies or in the quantitative synthe-
sis of the results. Instead, they are presented 
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separately to provide additional context, allow 
for comparison or elaborate on the findings 
derived from data from the systematic search.

Geographic Scope

The objective of this review was to evaluate the 
RWD on the use of palbociclib in patients with 
HR-positive, HER2-negative advanced or meta-
static breast cancer in countries outside of West-
ern regions that are underrepresented in clini-
cal trials. Therefore, countries of North America 
(Canada and the USA), Europe, Australia and 
New Zealand [35, 36] were excluded. Further-
more, among countries outside of Western 
regions, nations such as China, Japan and South 
Korea are recognized as large, developed econo-
mies with robust healthcare infrastructures. A 
substantial body of RWD on the use of palboci-
clib in these countries already exists [37–40]. As 
a result, China, Japan and South Korea were also 
excluded. Russia and Turkey are transcontinen-
tal nations bridging Europe and Asia [41]; they 
have advanced healthcare infrastructures and 
active research domains [42–45]. However, the 
body of RWD on palbociclib from these coun-
tries remains relatively limited. This limitation 
may arise from a variety of factors, including 
differences in drug approval timelines, health-
care policies and patient access to new therapies 
[6, 46]. Therefore, both Russia and Turkey were 
included.

Based on these considerations, the geographic 
scope of this review was defined to include coun-
tries of Latin America, Africa and the Middle 
East region, as well as Asian countries, includ-
ing, Russia and Turkey. Studies from three Asian 
countries (China, Japan and South Korea) and 
from all Western countries (Australia, Canada, 
Europe, New Zealand and the USA) were defined 
as outside the scope of this review.

Study Eligibility and Screening

The publications identified from the literature 
search were subjected to a two-phase screening 
process. In phase 1, the titles and abstracts of 
all identified publications were reviewed against 
the eligibility criteria. Publications that met the 

eligibility criteria during phase 1 screening pro-
ceeded to phase 2 screening. In phase 2, the full 
text of candidate publications was reviewed. 
The screening was conducted by two reviewers 
in parallel.

Eligible publications described real-world 
studies conducted in adult patients of either sex 
who had HR-positive, HER2-negative advanced 
or metastatic breast cancer and were treated 
with palbociclib plus an AI as first-line therapy 
or with palbociclib plus fulvestrant following 
disease progression on endocrine therapy (ET, 
regardless of the previous chemotherapy) from 
relevant countries outside of Western regions. 
Studies that evaluated the effectiveness, safety 
and/or tolerability, quality of life or patient-
reported outcomes (PRO) with palbociclib were 
included. While studies evaluating palbociclib 
as part of a broader class of CDK4/6 inhibitors 
were considered, they were only included in the 
overall summary. They were excluded from the 
outcome analyses to prevent confusion from 
mixing data on palbociclib usage and outcomes 
with other CDK4/6 inhibitors. The full eligibility 
criteria are provided in Supplementary Table S1.

Data Extraction and Analysis

Data extraction was conducted in Covidence 
using a custom template which included:

• Covidence identification number, study 
identifier, title and year of publication.

• Publication type (full-text, congress abstract 
or poster, erratum).

• Geographical scope (single-country or cross-
country collaborative study).

• Target countries.
• Target regions (Africa, Emerging Asia, Latin 

America, Middle East, Russia, Turkey).
• Patient population (premenopausal women, 

postmenopausal women, men, not speci-
fied).

• Treatment (palbociclib only or CDK4/6 
inhibitors).

• Outcomes (clinical [effectiveness and safety], 
PRO or QoL).

• Start and end dates.
• Number of participating centers.
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• Number of participants from target coun-
tries.

• Effectiveness results in first-line and second-
line settings.

• Safety results.

Data were extracted by one reviewer while a 
second reviewer examined a random sample of 
extractions to ensure accuracy.

All analyses were performed using Microsoft 
Excel (Redmond, WA, USA).

Ethical Approval

This research involved only secondary use 
of data without any patient identifier(s). The 
article does not contain any new studies with 
human or animal participants performed by any 
of the authors. Hence, no ethics approval was 
necessary.

RESULTS

Literature Search and Screening

The literature search identified a total of 1699 
records (Fig. 1). After excluding 216 duplicates, 
1485 records were eligible for phase 1 screening. 
In this phase, 163 relevant records were iden-
tified, while 1322 records were excluded. Dur-
ing phase 2, 49 relevant records were identified, 
while 114 records were excluded. Most publica-
tions excluded during Phase 2 either reported 
on populations recruited exclusively outside 
the geographical scope of this review (n = 71) or 
it was not possible to confirm participation of 
patients from the target countries (n = 21).

After phase 2 had been completed, three addi-
tional publications were excluded during the 
data extraction process (duplicate: 1, results for 
target countries not reported: 2; Fig. 1). There-
fore, a total of 46 publications were included in 
the analysis.

Characteristics of Included Publications

Of the records included in the analysis, 23 
(50.0%) were conference abstracts or posters, 22 

(47.8%) were full-text publications, and 1 (2.2%) 
record was an erratum (Supplementary Table S2) 
(Fig. 2).

Characteristics of Included Studies

The publications included in the analysis 
reported on 42 individual studies. Three pub-
lications reported on the Argentinian cohort 
of the IRIS study [18, 47, 48]. Two publications 
reported on the same study conducted in Leba-
non [49, 50]. Of note, two publications reported 
data from two cohorts of patients from Argen-
tina which likely overlapped [51, 52].

Of the 42 individual studies, 38 (90.5%) were 
conducted in patients recruited from a single tar-
get country, while 4 (9.5%) were cross-country 
collaborations that included patients from one 
or more target countries (Table 1).

Most studies included both pre- and post-
menopausal women (n = 13, 31.0%) followed by 
studies conducted in pre- and postmenopausal 
women and in men (n = 6, 14.3%), postmeno-
pausal women only (n = 4, 9.5%), premenopausal 
women only (n = 1, 2.4%) and men only (n = 1, 
2.4%). In addition, one study was conducted in 
both men and women but did not report the 
women’s menopausal status (n = 1, 2.4%). A large 
proportion of studies did not specify the meno-
pausal status of their participants (n = 16, 38.1%).

Slightly less than half of the studies focused 
on palbociclib in combination with AI or fulves-
trant (19 studies, 45.2%). The majority of stud-
ies focused on both the first- and second-line 
treatment experience (n = 24, 57.1%) followed 
by studies focused on first-line treatment (n = 6, 
14.3%) and second-line treatment (n = 5, 11.9%). 
Line of treatment was not specified in seven 
studies (n = 16.7%).

Study duration information was available 
for 35 studies (83.3%), with a median dura-
tion of 3.9 (IQR: 2.9 to 4.5) years and a range 
of 0.3 to 6.0 years (Supplementary Figure S2). 
Information on the number of participating 
centers was reported in 28 studies (66.7%), 
with a median of 2.0 (IQR: 1.0 to 3.0) centers 
per study and a range of 1 to 46. All studies 
(n = 42, 100.0%) provided participant numbers, 
totaling 5624 individuals across the studies. 
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The median study size was 103.5 patients 
(IQR: 56.8 to 158.8), ranging from 16 to 600. 
Most included studies reported the number of 
participants who received palbociclib (n = 37, 
88.1%). A total of 3653 participants received 
palbociclib in the course of the included 
studies.

Outcomes

Most publications reported only clinical out-
comes (n = 44, 95.7%) (Supplementary Table S3, 
Table 2). One publication (2.2%) reported PRO 
and one (2.2%) reported both clinical out-
comes and PRO.

Fig. 1  PRISMA diagram. During phase 1 screening, 
the titles and abstracts of all identified publications were 
reviewed against the eligibility criteria. Publications that 
met the eligibility criteria during phase 1 screening pro-
ceeded to phase 2 screening. During phase 2 screening, the 

full text of candidate publications was reviewed, and stud-
ies that met the eligibility criteria were included. aWaller 
(2019) [48]. bKraus (2022) [16], Mycock (2022) [84]. 
PRISMA Preferred Reporting Items for Systematic reviews 
and Meta-Analyses
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Effectiveness Outcomes

To evaluate the performance of the combina-
tion of palbociclib or other CDK4/6 inhibitors 
with ET in real-world conditions in countries 
outside of Western regions, effectiveness out-
comes reported in full-text publications are 

summarized in Table 3. Seven full-text publica-
tions reported PFS, one publication reported OS 
and four publications reported ORR in patients 
who received palbociclib as first-line therapy. 
In these studies, the median PFS with palboci-
clib plus ET ranged from 20.2 to 36.7 months. 
The median OS with palbociclib plus ET as 
first-line treatment was 39.9 months, reported 
only in one publication. The ORR ranged from 
45.3% to 80.0%. In second- or later-line endo-
crine therapy, six, three and four full-text pub-
lications reported PFS, OS and ORR with pal-
bociclib plus ET, respectively. The median PFS 
reported with palbociclib plus ET in these con-
ditions ranged from 7.0 to 24.2 months, the 
median OS ranged from 11.0 to 19.6 months, 
and the ORR ranged from 13.9% to 47.9%. 
Lastly, several full-text publications reported 
effectiveness outcomes with palbociclib plus 
ET without specifying line of treatment or for 
various lines of treatment collectively, includ-
ing five publications that reported PFS and four 
publications that reported ORR. None of these 
publications reported median OS. In this group 
of publications, the median PFS with palboci-
clib ranged from 13.0 months to 29.6 months 
when used in combination with ET and the 
ORR ranged from 45.8% to 63.3%. Of note, a 
single study in this group reported efficacy out-
comes according to the type of ET [53]. The 
median PFS was 29.6 months with palbociclib 
plus AI and 32.7 months with palbociclib plus 
fulvestrant. An additional relevant study was 
identified after the systematic search cutoff 
date. This expanded access trial involved 130 
postmenopausal women from Latin America 
(Argentina, Brazil, Colombia and Mexico), with 
54.6% having undergone ≥ 2 lines of systemic 
therapies prior to palbociclib [54]. The ORR 
was 24.8%, and the median treatment dura-
tion was 10.6 months.

Effectiveness outcomes in conference abstracts 
and posters are summarized in Supplementary 
Table S4. In these publications, first-line palbo-
ciclib plus ET was associated with the median 
PFS of between 18.0 and 30.3 months and an 
ORR of between 41.7% to 71.0%, while second- 
or later-line palbociclib plus ET was associated 
with a median PFS of 13.0 to 14.0 months and 
an ORR of 52.0%.

Fig. 2  Publications included in the analysis by type 
(n = 46). Congress presentations accounted for the larg-
est proportion of publications included in this review 
(n = 23, 50.0%) followed closely by full-text publications 
(n = 22, 47.8%). One publication was an erratum to a full-
text publication describing a study conducted in Latin 
America [85]. Most publications described studies con-
ducted in countries of Emerging Asia (n = 14, 30.4%) and 
Latin America (n = 14, 30.4%) followed by Turkey (n = 12, 
26.1%), the Middle East (n = 6, 10.9%) and Russia (n = 1, 
2.2%). None of the publications identified in this scop-
ing review described studies conducted in Africa. Publi-
cations from countries of Emerging Asia constituted the 
largest proportion of congress presentations (34.8%) fol-
lowed by publications from Latin America (30.4%). Turkey 
accounted for the largest proportion of full-text publica-
tions (36.4%) followed by countries of Emerging Asia and 
Latin America (27.3% for both). The single publication 
from Russia included in this review was a congress abstract
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Table 1  Characteristics of the studies included in the present analysis

Emerging Asia 
(n = 14)

Latin America 
(n = 11)

Middle East 
(n = 4)

Russia (n = 1) Turkey (n = 12) Overall (n = 42)

Geographic scope, n (%)

 Single country 13 (92.9) 8 (72.7) 4 (100.0) 1 (100.0) 12 (100.0) 38 (90.5)

 Cross-country 1 (7.1) 3 (27.3) – – – 4 (9.5)

Patient population, n (%)

 Premenopausal 
women

– 1 (9.1) – – – 1 (2.4)

 Postmenopau-
sal women

2 (14.3) 1 (9.1) – – 1 (8.3) 4 (9.5)

 Men – – – – 1 (8.3) 1 (2.4)

 Pre- and post-
menopausal 
women

5 (35.7) 4 (36.4) 2 (50.0) – 2 (16.7) 13 (31.0)

 Pre- and post-
menopausal 
women, men

1 (7.1) 1 (9.1) 1 (25.0) – 3 (25.0) 6 (14.3)

 Women, 
menopausal 
status not 
specified, 
men

– – – – 1 (8.3) 1 (2.4)

 Not specified 6 (42.9) 4 (36.4) 1 (25.0) 1 (100.0) 4 (33.3) 16 (38.1)

Treatment, n (%)

 Palbociclib 
only

7 (50.0) 7 (63.6) 3 (75.0) 1 (100.0) 1 (8.3) 19 (45.2)

 CDK4/6 
inhibitors

7 (50.0) 4 (36.4) 1 (25.0) – 11 (91.7) 23 (54.8)

Treatment line, n (%)

 First 3 (21.4) 1 (9.1) – – 2 (16.7) 6 (14.3)

 Second or later – 1 (9.1) 1 (25.0) – 3 (25.0) 5 (11.9)

 First and sec-
ond or later

10 (71.4) 6 (54.5) 1 (25.0) 1 (100.0) 6 (50.0) 24 (57.1)

 Not specified 1 (7.1) 3 (27.3) 2 (50.0) – 1 (8.3) 7 (16.7)

Information on study duration, n (%)

 Reported 11 (78.6) 9 (81.8) 4 (100.0) 1 (100.0) 10 (83.3) 35 (83.3)
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Table 1  continued

Emerging Asia 
(n = 14)

Latin America 
(n = 11)

Middle East 
(n = 4)

Russia (n = 1) Turkey (n = 12) Overall (n = 42)

 Not reported 3 (21.4) 2 (18.2) – 2 (16.7) 7 (16.7)

Study duration, years

 Mean (SD) 3.3 (1.6) 3.6 (1.4) 7.4 (6.4) 4.0 (NC) 3.7 (1.2) 4.0 (2.6)

 Min, max 0.3, 6.0 1.5, 5.4 3.4, 17.0 – 1.9, 6.0 0.3, 17.0

 Median (Q1, 
Q3)

3.3 (2.4, 4.2) 3.8 (2.5, 4.7) 4.6 (4.0, 7.9) 4.0 (NC, NC) 3.9 (2.9, 4.1) 3.9 (2.9, 4.5)

 Total 36.8 32.1 29.6 4.0 36.6 139.1

Information on the number of study centers, n (%)

 Reported 11 (78.6) 7 (63.6) 2 (50.0) – 8 (66.7) 28 (66.7)

 Not reported 3 (21.4) 4 (36.4) 2 (50.0) 1 (100.0) 4 (33.3) 14 (33.3)

Number of study centers

 Mean (SD) 1.8 (1.6) 3.3 (3.5) 1.5 (0.7) NC (NC) 9.3 (15.4) 4.3 (8.7)

 Min, max 1, 5 1, 11 1, 2 – 1, 46 1, 46

 Median (Q1, 
Q3)

1.0 (1.0, 1.5) 2.0 (1.5, 3.0) 1.5 (1.3, 1.8) NC (NC, NC) 3.0 (2.5, 5.8) 2.0 (1.0, 3.0)

 Total 20 23 3 – 74 120

Number of patients

 Mean (SD) 120.3 (107.8) 106.1 (62.8) 100.0 (49.2) 105.0 (NC) 189.0 (171.2) 133.9 (118.2)

 Min, max 16, 456 45, 217 44, 164 – 25, 600 16, 600

 Median (Q1, 
Q3)

102.0 (65.5, 
129.8)

69.0 (52.5, 
152.0)

96.0 (82.3, 
113.8)

105.0 (NC, 
NC)

132.0 (84.5, 
217.8)

103.5 (56.8, 
158.8)

 Total 1684 1167 400 105 2268 5624

Information on the number of patients treated with palbociclib plus ET, n (%)

 Reported 14 (100.0) 11 (100.0) 3 (75.0) 1 (100.0) 8 (66.7) 37 (88.1)

 Not reported – – 1 (25.0) – 4 (33.3) 5 (11.9)

Number of patients treated with palbociclib plus ET

 Mean (SD) 111.2 (104.0) 95.2 (53.8) 78.7 (30.0) 105.0 (NC) 88.5 (81.6) 98.7 (78.6)

 Min, max 16, 435 45, 188 44, 97 – 16, 272 16, 435

 Median (Q1, 
Q3)

95.5 (63.0, 
106.5)

69.0 (52.5, 
144.5)

95.0 (69.5, 
96.0)

105.0 (NC, 
NC)

54.0 (43.8, 
108.8)

91.0 (50.0, 
108.0)

 Total 1557 1047 236 105 708 3653

CDK4/6 cyclin-dependent kinase 4/6, ET endocrine therapy, NC not calculated, PRO patient-reported outcomes, SD stand-
ard deviation
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Table 2  Publications reporting clinical outcomes by region

PFS progression-free survival, OS overall survival

Emerg-
ing Asia 
(n = 14)

Latin 
America 
(n = 14)

Middle East (n = 5) Russia (n = 1) Turkey (n = 12) Overall (n = 46)

Outcomes reported, n (%)

 Clinical 14 (100.0) 13 (92.9) 5 (100.0) 1 (100.0) 11 (91.7) 44 (95.7)

 PRO – 1 (7.1) – – – 1 (2.2)

 Clinical and PRO – – – – 1 (8.3) 1 (2.2)

Follow-up duration, n (%)

 Reported 6 (42.9) 2 (14.3) 3 (60.0) 1 (100.0) 8 (66.7) 20 (43.5)

 Not reported 8 (57.1) 12 (85.7) 2 (40.0) – 4 (33.3) 26 (56.5)

Any effectiveness outcome, n (%)

 Reported 14 (100.0) 13 (92.9) 5 (100.0) 1 (100.0) 12 (100.0) 45 (97.8)

 Not reported 1 (7.1) – – 1 (2.2)

PFS, n (%)

 Reported 9 (64.3) 3 (21.4) 5 (100.0) 1 (100.0) 10 (83.3) 28 (60.9)

 Not reported 5 (35.7) 11 (78.6) – 2 (16.7) 18 (39.1)

OS, n (%)

Reported 3 (21.4) 2 (14.3) 3 (60.0) – 4 (33.3) 12 (26.1)

Not reported 11 (78.6) 12 (85.7) 2 (40.0) 1 (100.0) 8 (66.7) 34 (73.9)

Any safety outcome, n (%)

Reported 12 (85.7) 8 (57.1) 2 (40.0) 1 (100.0) 9 (75.0) 32 (69.6)

Not reported 2 (14.3) 6 (42.9) 3 (60.0) – 3 (25.0) 14 (30.4)

Incidence of dose modifications, n (%)

 Reported 8 (57.1) 7 (50.0) 1 (20.0) 1 (100.0) 4 (33.3) 21 (45.7)

 Not reported 6 (42.9) 7 (50.0) 4 (80.0) – 8 (66.7) 25 (54.3)

Incidence of treatment discontinuation, n (%)

 Reported 2 (14.3) 6 (42.9) 2 (40.0) 1 (100.0) 3 (25.0) 14 (30.4)

 Not reported 12 (85.7) 8 (57.1) 3 (60.0) – 9 (75.0) 32 (69.6)

Incidence of grade ≥ 3 neutropenia, n (%)

 Reported 9 (64.3) 3 (21.4) 1 (20.0) – 3 (25.0) 16 (34.8)
 Not reported 5 (35.7) 11 (78.6) 4 (80.0) 1 (100.0) 9 (75.0) 30 (65.2)
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Table 3  Effectiveness outcomes reported with individual CDK4/6 inhibitors in full-text publications

References Region Patient popu-
lation

Treatment Subgroup Median PFS 
(95% CI), 
months

Median OS 
(95% CI), 
months

ORR, %

1st line

 Agrawal 
(2021) [62]

Emerging Asia Pre- and post-
menopausal 
women

P + AI 1st line 
(n = 115)

20.2 (NS) – 80.0

 Ganguly 
(2022) [63]

Emerging Asia Pre- and post-
menopausal 
women

P + AI NA (n = NS) 26.0 (16.5–
35.0)

39.9 (23.2–
NR)

–

R + AI NA (n = NS) 12.2 (8.6–
22.0)

NR (20.6–
NR)

–

 Kahraman 
(2023) [66]

Turkey Pre- and post-
menopausal 
women; men

P + L Women 
(n = 267)

21.4 (9.0–
33.7)

– 73.9

R + L Women 
(n = 327)

28.0 (14.5–
41. 5)

– 69.8

 Lakkavalli 
(2021) [75]

Emerging Asia NS P + ET NA (n = 26) NR – 57.9

 Low (2022) 
[76]

Emerging Asia Postmenopau-
sal women

CDK4/6i + ET 1st line 
(n = 122)

28.2 (NS) – –

 Petracci 
(2020) [53]

Latin America Pre- and post-
menopausal 
women; men

P + ET 1st line 
(n = 63)

36.7 (18.1–
42.6)

NR 45.3

 Queiroz 
(2023) [68]

Latin America NS P + ET 1st line 
(n = 37)

24.0 (8.0–
40.0)

– –

R + ET 1st line 
(n = 33)

30.0 (23.5–
36.5)

– –

A + ET 1st line (n = 9) 14.0 (NS) – –

 Rath (2021) 
[77]

Emerging Asia Premenopau-
sal women; 
post-
menopausal 
women

CDK4/6i + ET 1st line 
(n = 22)

21.1 (16.3–
NR)

NR –

 Yıldırım 
(2022) [78]

Turkey Men P + ET 1st line (n = 9) NR – –

R + ET 1st line (n = 3) 20.8 (NR) – –

≥ 2nd line

 Agrawal 
(2021) [62]

Emerging Asia Pre- and post-
menopausal 
women

P + F 2nd line 
(n = 73)

12.0 (NS) – 47.9
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Table 3  continued

References Region Patient popu-
lation

Treatment Subgroup Median PFS 
(95% CI), 
months

Median OS 
(95% CI), 
months

ORR, %

 Al-Foheidi 
(2022) [65]

Middle East Pre- and post-
menopausal 
women

P + ET Overall 
(n = 97)

16.3 (11.4–
21.2)

19.6 (18.1–
20.9)

30.0a

 Çağlayan 
(2023) [79]

Turkey NS P + ET Concomitant 
PPI (n = 29)

10.6 (7.3–
13.8)

– –

P + ET No PPI 
(n = 21)

NR – –

R + ET Concomitant 
PPI (n = 16)

13.7 (8.7–
18.8)

– –

R + ET No PPI 
(n = 20)

NR – –

 Demir 
(2020) [64]

Turkey Pre- and post-
menopausal 
women

P + ET Overall 
(n = 43)

7.0 (4.0–
10.0)b

11.0 (6.0–
19.0)b

13.9

 Ganguly 
(2022) [63]

Emerging Asia Pre- and post-
menopausal 
women

P + F NA (n = NS) 14.2 (3.7–
NR)

16.1 (3.9–
NR)

–

R + F NA (n = NS) 16.5 (3.9–
NR)

18.0 (14.2–
NR)

–

Low (2022) 
[76]

Emerging Asia Premenopau-
sal women; 
post-
menopausal 
women; men

CDK4/6i + ET 2nd line 
(n = 119)

18.4 (NS) – –

CDK4/6i + ET 3rd line 
(n = 70)

7.7 (NS) – –

CDK4/6i + ET  ≥ 4th line 
(n = 145)

9.4 (NS) – –

 Petracci 
(2020) [53]

Latin America Pre- and post-
menopausal 
women; men

P + ET  ≥ 2nd line 
(n = 44)

24.2 (12.0–
32.7)

NR 25.0

 Rath (2021) 
[77]

Emerging Asia Premenopau-
sal women; 
post-
menopausal 
women

CDK4/6i + ET 2nd line 
(n = 79)

6.0 (5.0–7. 9) 20.2 (14.1–
NR)

–
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Table 3  continued

References Region Patient popu-
lation

Treatment Subgroup Median PFS 
(95% CI), 
months

Median OS 
(95% CI), 
months

ORR, %

All lines or line NS

 Bruno 
(2022) [73]

Latin America Premenopau-
sal women; 
post-
menopausal 
women

CDK4/6i + ET BRCA1/2-
ATM-
CHEK2 
mutation 
(n = 15)

10.2 (5.7–
14.7)

31.4 (6.6–
56.3)

–

CDK4/6i + ET BRCA1/2-
ATM-
CHEK2 
wild type 
(n = 45)

15.6 (7.8–
23.4)

49.3 (39.2–
59.4)

–

CDK4/6i + ET Not tested 
(n = 157)

17.6 (12.9–
22.2)

– –

 Dülgar 
(2022) [56]

Turkey Premenopau-
sal women; 
post-
menopausal 
women

CDK4/6i + ET Overall 
(n = 80)

– – 91.3

CDK4/6i + ET PSQI 
score ≤ 5 
(n = 25)

– – 100.0

CDK4/6i + ET PSQI 
score > 5 
(n = 55)

– – 60.0

 Eser (2022) 
[80]

Turkey Pre- and post-
menopausal 
women

P + ET Concomitant 
PPI (n = 65)

13.0c (NS) – –

P + ET No PPI 
(n = 40)

NR – –

R + ET Concomitant 
PPI (n = 61)

12.6c (NS) – –

R + ET No PPI 
(n = 51)

NR – –

 Ganguly 
(2022) [63]

Emerging Asia Pre- and post-
menopausal 
women

CDK4/6i + ET Overall 
(n = 144)

16.5 (11.6–
25.5)

29.7 (21.7–
44.6)

60.0

 Keskinkilic 
(2023) [81]

Turkey Pre- and post-
menopausal 
women; men

P + ET Overall 
(n = 58)

– – 47.9

R + ET Overall 
(n = 48)

– – 37.9
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Table 3  continued

References Region Patient popu-
lation

Treatment Subgroup Median PFS 
(95% CI), 
months

Median OS 
(95% CI), 
months

ORR, %

 Odabas 
(2023) [82]

Turkey Postmenopau-
sal women

P + ET Overall 
(n = 120)

15.7 (13.2–
18.3)

– 63.3

R + ET Overall 
(n = 100)

20.3 (16.0–
24.2)

– 69.0

 Petracci 
(2020) [53]

Latin America Pre- and post-
menopausal 
women; men

P + ET Overall 
(n = 107)

29.6 (19.5–
38.8)

NR 45.8

P + AI NA (n = 68) 29.6 (18.1–
42.6)

NS –

P + F NA (n = 39) 32.7 (9.3–
33.4)

NS –

 Queiroz 
(2023) [68]

Latin America NS P + ET NA (n = 79) 14.0 (4.2–
23.8)

– 62.0

R + ET NA (n = 42) 28.0 (13.1–
42.9)

– 76.2

A + ET NA (n = 21) 6.0 (3.8–8.2) – 42.9

 Rath (2021) 
[77]

Emerging Asia Premenopau-
sal women; 
post-
menopausal 
women

CDK4/6i + ET Overall 
(n = 101)

7.7 (5.52–
11.9)

27.1 (21.9–
NR)

52.5

 Yıldırım 
(2022) [78]

Turkey Men CDK4/6i + ET Overall 
(n = 25)

– NR 60.0

P + ET NA (n = 9) 20.6 (13.7–
27.5)

– –

R + ET NA (n = 16) 11.9 (3.9–
20.0)

– –

A abemaciclib, AI aromatase inhibitor, BMI body mass index, CDK4/6i cyclin-dependent kinase 4/6 inhibitor, CI confi-
dence interval, ET endocrine therapy, F fulvestrant, HER2 human epidermal growth factor receptor 2, HR hormone recep-
tor, IHC immunohistochemistry, L letrozole, NA not applicable, NR not reached, NS not specified, OS overall survival, P 
palbociclib, PFS progression-free survival, PPI proton pump inhibitor, R ribociclib, SD standard deviation
a n = 86
b Interquartile range
c The nature of the central measure was not specified
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Safety Outcomes

Safety outcomes commonly reported in full-
text publications are summarized in Table 4. 
In full-text publications, the incidence of any-
grade AEs in patients who received palbociclib 
plus ET ranged from 80.0% to 91.1%, the inci-
dence of grade ≥ 3 AEs ranged from 10.0% to 
72.1%, the incidence of any-grade neutropenia 
ranged from 76.9% to 82.0%, and the incidence 
of grade ≥ 3 neutropenia ranged from 20.0% 
to 65.4%. In addition, between 0 and 7.6% of 
patients had febrile neutropenia. Infections 
occurred in 1.3–44.3% of patients. Similar vari-
ability was observed regarding treatment modi-
fications, with interruptions, dose modifications 
and discontinuations occurring in 14.9–64.0%, 
14.0–53.3% and 0–4.8% of patients, respectively.

Safety outcomes reported in conference 
abstracts or posters (Supplementary Table S5) 
were broadly consistent with those reported in 
full-text publications.

Furthermore, the safety-related results were 
consistent in the expanded access trial from 
Latin America that we retrieved via a manual 
search (published after the date of our systematic 
search) [54]. Neutropenia was the most common 
treatment-related AE reported in 70.0% patients 
in this study, and 22.3% of patients required 
dose reduction of palbociclib due to AEs.

PRO

Two publications included in this analysis 
described PRO. One was a cross-sectional sur-
vey conducted in patients who received palbo-
ciclib in combination with an AI or fulvestrant 
in several countries [55]. This study included 
51 patients from Argentina and used 16 ques-
tions from the Cancer Therapy Satisfaction 
Questionnaire (CTSQ) to evaluate expectations 
of therapy, feelings about side effects and satis-
faction with therapy [55]. The results showed 
that 76.8% of patients believed that palbociclib 
therapy would help them return to normal life, 
92.2% reported that side effects were as they 
expected or better, and 93.5% of patients stated 
that they would take palbociclib again [55]. The 
second study was conducted in 80 patients who 
received CDK4/6 inhibitors in combination with 

ET for advanced breast cancer in Turkey [56]. 
The study used Pittsburgh Sleep Quality Index 
(PSQI) to evaluate sleep quality and duration as 
well as daytime dysfunction [56]. In this study, 
68.8% of patients had poor sleep quality. There 
were no differences in PSQI scores between 
patients on palbociclib and ribociclib. However, 
sleep quality was worse in patients who received 
letrozole than in patients who received fulves-
trant (p = 0.042) [56].

The retrieved list of citations included a pro-
tocol for the RWD MADELINE Asia study, which 
was conducted in four Asian countries: Taiwan, 
India, Malaysia and Hong Kong [57]. Although 
this citation was ineligible for inclusion as a 
study protocol, a manual search after data anal-
ysis revealed that the results of the MADELINE 
Asia study had been presented at the Asia Pacific 
Breast Cancer Summit in 2023 [58]. The study 
enrolled patients with HR-positive, HER2-neg-
ative advanced breast cancer who were treated 
with palbociclib and an AI. The study used the 
12-item Short-Form Health Survey (SF-12) and 
the 10-item Center for Epidemiological Studies-
Depression Scale (CES-D-10) to evaluate the 
effects of anticancer therapy over a 6-month 
period. Key findings of the MADELINE Asia 
study include stable general health, low levels 
of pain and fatigue and overall high treatment 
satisfaction, with more than half of the patients 
being “satisfied” or “very satisfied” throughout 
the study period. Most patients rated their mood 
as neutral or positive, with ≤ 6% reporting nega-
tive mood across all treatment cycles [58].

DISCUSSION

The present scoping review evaluated the RWD 
on the use of palbociclib, either in combination 
with an AI as first-line therapy or in combina-
tion with fulvestrant following progression on 
ET, in patients with HR-positive, HER2-negative 
advanced or metastatic breast cancer in countries 
outside of Western regions. The literature search 
identified a total of 46 publications, including 
23 conference abstracts or posters and 22 full-
text publications. These publications described 
42 involving a total of 5624 patients. Emerging 
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Asia, Latin America and Turkey accounted for 
the majority of publications, while the Middle 
East and Russia were underrepresented, and no 
studies from Africa were identified.

There were notable differences in the quality 
of reporting between conference presentations 
and full-text publications. As a result, effective-
ness and safety outcomes were summarized sepa-
rately to ensure a more rigorous and dependable 
synthesis of the reviewed literature.

Overall, palbociclib plus ET demonstrated 
effectiveness in real-world settings similar to the 
efficacy reported in the PALOMA trials [59–61]. 
In full-text publications, first-line palbociclib 
plus ET was associated with a median PFS of 
between 20.2 to 36.7 months and a median 
OS of 39.9 months in the one publication that 
reported it [53, 62, 63]. The ORR ranged from 
45.3% to 80.0% in first-line setting. In the sec-
ond- and later-line setting, palbociclib plus ET 
was associated with a median PFS of between 7.0 
and 24.2 months, a median OS of between 11.0 
and 19.6 months, and an ORR of between 13.9% 
and 47.9% [53, 64, 65]. Of note, in second- or 
later-line therapy, the upper boundary of the PFS 
range was higher than the upper boundary of 
the OS range. This was due to the fact that some 
of the publications reported PFS but not OS. In 
the publication that reported a median PFS of 
24.2 months with second- or later-line palboci-
clib, median OS in this setting was not reached 
[53]. All publications that reported both PFS and 
OS reported a lower value for the former than for 
the latter. Furthermore, a PFS of 7.0 months and 
OS of 11.0 months were reported in a popula-
tion of heavily pretreated patients, all of whom 
received ≥ 3 previous lines of systemic therapy 
[64].

In RCTs versus AI alone, palbociclib plus AI 
was associated with a median PFS of 24.8 months 
[8]. In RCTs versus fulvestrant alone, palbo-
ciclib plus fulvestrant was associated with 
a median PFS of 9.5 months [8]. The median 
OS was 34.9  months in RCTs of palbociclib 
plus ET conducted in patients with advanced 
breast cancer [8]. In the present analysis, com-
parisons between palbociclib and ribociclib in 
RWD were mixed: studies from Turkey found no 
significant differences in PFS, while a Brazilian 
study reported longer median PFS for ribociclib 

plus ET, though this was attributed to treat-
ment group imbalances [66–68]. Evaluations 
of CDK4/6 inhibitors by body mass index also 
showed mixed results, with one Turkish study 
reporting longer PFS in overweight patients and 
another finding no significant differences [69, 
70]. HER2-low phenotype was linked to shorter 
PFS in a Hong Kong study, but no significant 
differences were found in a Turkish study [67, 
71]. Additionally, patients with PIK3CA muta-
tions or pathogenic variants of gBRCA1/2, ATM 
and CHEK2 genes had shorter PFS and OS when 
treated with CDK4/6 inhibitors, highlighting 
the impact of genetic mutations on treatment 
outcomes [72, 73].

Safety profiles from RWD were generally con-
sistent with clinical trial data. The incidence 
of AEs of any grade with palbociclib plus ET 
ranged from 39.2% to 94.4% (grade ≥ 3 AEs: 
10.0–72.1%). The incidence of neutropenia, an 
AE often associated with palbociclib, ranged 
from 12.8% to > 95.0% (grade ≥ 3: 15.4–74.5%) 
[8]. The incidence of febrile neutropenia ranged 
from 0% to 7.6%. The authors of the study 
that reported the latter value noted that of the 
eight patients who had febrile neutropenia, six 
were > 65 years old and most had bone involve-
ment, were heavily pretreated and had received 
palliative radiation therapy previously [53].

One relevant publication was identified after 
the systematic search had been completed. This 
was an expanded access study that was con-
ducted in 130 postmenopausal women from 
Argentina, Brazil, Colombia and Mexico [54]. 
Most participants (90.0%) received at least one 
prior systemic therapy in either the adjuvant or 
metastatic setting, and slightly over half (54.6%) 
received ≥ 2 prior lines of systemic therapy. After 
participants received palbociclib plus letrozole 
for a median of 10.6  months, the ORR was 
24.8%. Treatment duration was relatively short 
because palbociclib was approved during the 
study, leading to its termination. The most com-
mon AEs were neutropenia (70.0%), leukopenia 
(34.6%), anemia (33.8%), decreased neutrophil 
count (27.7%) and thrombocytopenia (24.6%). 
In addition, AEs resulted in the discontinuation 
of palbociclib in 12.3% of participants and in 
palbociclib dose reductions in 22.3% of partici-
pants [54]. Therefore, the safety results of this 
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expanded access study were consistent with 
those of the present analysis.

This scoping review had a number of limita-
tions. First, the search was limited to English-
language publications; as a result, relevant pub-
lications in other languages could have been 
missed. Second, while care was taken to identify 
publications reporting on the same study, it is 
possible that some of the studies were conducted 
in overlapping patient cohorts. Third, our review 
relied on the definitions of lines of therapy as 
provided in the source papers, which may have 
introduced heterogeneity. Different studies may 
have varying criteria for defining first and sub-
sequent lines of therapy, which could affect the 
comparability of outcomes. This potential vari-
ability should be considered when interpreting 
the results [74]. Furthermore, the results of the 
included studies could have been influenced by 
other regional differences, such as variations 
in healthcare systems. Due to this variability, 
meaningful comparisons between included 
publications and with published literature are 
difficult. The quality of reporting was also poor 
in some of the included publications, and the 
variation in reported outcomes could have made 
comparisons with RCTs difficult. However, only 
full-text publications, which were characterized 
by a higher standard of reporting, were con-
sidered for this purpose. Therefore, it is hoped 
that the findings of this review will improve our 
understating of the real-world effectiveness and 
safety of palbociclib in the context of PALOMA 
trials.

CONCLUSIONS

The findings of this scoping review underscore 
the critical role of RWD in complementing 
RCTs, particularly in the context of breast cancer 
treatment with palbociclib in countries outside 
of Western regions. RWD provides invaluable 
insights into the practical application and impli-
cations of therapies in diverse, real-world set-
tings, addressing gaps often left by RCTs which 
may not fully represent the spectrum of patient 
populations and clinical scenarios encountered 
in everyday practice.

Specifically, our analysis revealed that the 
real-world effectiveness and safety of palbociclib 
plus ET in populations from countries outside 
of Western regions are broadly consistent with 
the outcomes observed in the PALOMA trials. 
This finding is significant, as it suggests that 
the benefits of palbociclib observed under the 
controlled conditions of RCTs extend to more 
varied clinical environments and patient demo-
graphics in countries outside of Western regions. 
Such data are especially vital for regions such as 
Latin America and Emerging Asia, where RCTs 
are less frequently conducted. It highlights the 
relevance of palbociclib plus ET as a valuable 
treatment option for HR-positive, HER2-negative 
advanced or metastatic breast cancer in these 
regions.

The findings also highlight a number of gaps 
in published RWD from some regions/ countries. 
Few publications described the use of palboci-
clib in the Middle East and Russia and none in 
Africa. Furthermore, the majority of publications 
focused on clinical outcomes, while only two 
publications reported PROs. These findings high-
light the need for additional real-world studies 
to be conducted. Additionally, there is a need for 
enhancement in the quality and accuracy of the 
data reported in abstracts and posters.
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