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Abstract

Background Palbociclib in combination with endocrine therapy is approved for treatment of hormone receptor-positive
(HR+)/human epidermal growth factor receptor 2-negative (HER2—) advanced breast cancer. In addition to clinical trials,
several real-world studies have evaluated the effectiveness of palbociclib. With increased life expectancy in the general
population, breast cancer in older women is also expected to increase.

Objective The aim was to systematically review evidence from both clinical trials and real-world studies for palbociclib
treatment outcomes in older patients with HR+/HER2— advanced/metastatic breast cancer (a/mBC). Older patients are often
underrepresented in clinical trials, and real-world evidence (RWE) will enrich the analysis of palbociclib outcomes in this
subgroup of patients.

Design A systematic literature search in PubMed, EMBASE, and Cochrane Library through May 4, 2023, yielded 2355
unique articles. A total of 52 articles (13 and 39 articles reporting results from seven randomized controlled trials [RCTs]
and 37 RWE studies, respectively) were included based on study eligibility criteria.

Results All RCTs used age cutoffs of > 65 years to define older population (n = 722; 437 received palbociclib); all RWE
studies, except one with an age cutoff of > 60 years, had age cutoffs of > 65 years or higher to define older population
(n = 9840; 7408 received palbociclib). Overall, in studies that compared efficacy (progression-free survival [seven RCTs,
20 RWE studies], overall survival [four RCTs, 11 RWE studies], tumor response [three RWE studies], and clinical ben-
efit rate [one RCT, two RWE studies]) and safety outcomes (three RCTs, three RWE studies) between older and younger
patients, palbociclib showed similar benefits, regardless of age. Results from two RCTs and two RWE studies showed that
global quality of life (QoL) was maintained in older patients receiving palbociclib. Overall, palbociclib dose modifications
(two RWE studies), dose reductions (one RCT, seven RWE studies), and treatment discontinuation rates (three RCTs, three
RWE studies) were higher in older patients compared with younger patients; however, these differences did not appear to
adversely impact efficacy outcomes.

Conclusions In this systematic review, data from RCTs showed that palbociclib was effective, well tolerated, and maintained
QoL in older patients with HR+/HER2— a/mBC. Palbociclib treatment in older patients in real-world settings was associated
with similar clinical benefit as in RCTs.
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This systematic review assessed all available randomized
controlled trial (RCT) and real-world evidence for use
and outcomes of palbociclib in older patients with
hormone receptor-positive (HR+)/human epidermal
growth factor receptor 2-negative (HER2—) metastatic
breast cancer.

In RCTs, palbociclib was effective, well tolerated, and
preserved quality of life (QoL) regardless of age in
patients with HR+/HER2— metastatic breast cancer.

Real-world studies complemented findings from RCTs
with similar findings; furthermore, real-world studies
supplemented efficacy and safety data from clinical
trials and demonstrated that QoL remained stable with
palbociclib treatment in older patients.

increase by 67% from 2010 to 2030 [4]. Despite comprising
a large proportion of breast cancer patients, older patients
have historically been underrepresented in clinical trials for
new cancer drugs [5, 6]. Because of this disparity, clinical
guidelines for the treatment of breast cancer among older
adults are largely based on evidence from younger patients
who may have different disease characteristics and progno-
ses. Also, management of older patients with breast cancer
is challenging due to comorbidities and frailty that often
overlap with advanced age [7, 8].

Hormone receptor-positive (HR+)/human epidermal
growth factor receptor 2-negative (HER2-) breast cancer
is the most common molecular subtype overall, and it is
also the most common molecular subtype among older
patients and those with advanced/metastatic breast cancer
(a/mBC). The current recommended first- and second-line
treatment for patients with HR+/HER2- a/mBC is a cyclin-
dependent kinase (CDK) 4/6 inhibitor (e.g., palbociclib,
ribociclib, or abemaciclib) in combination with endocrine
therapy (ET). Palbociclib was the first CDK 4/6 inhibitor
approved by the US Food and Drug Administration (FDA)
in 2015 and by the European Medicines Agency (EMA) in
2016 for the treatment of HR+/HER2— a/mBC; palbociclib
is currently approved globally for use in combination with
an aromatase inhibitor (Al) as a first-line ET and in com-
bination with fulvestrant for disease progression after ET.
Although expert consensus from the International Society
of Geriatric Oncology (SIOG) and the European Society of
Breast Cancer Specialists (EUSOMA) recommends geriatric
assessment-guided care, with recently updated guidelines for
the treatment of breast cancer in older adults, the evidence
regarding the efficacy and safety of CDK 4/6 inhibitors for
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these patients is scarce and based primarily on descriptive
studies rather than randomized controlled trials (RCTs) [9,
10]. RCTs often have inclusion and exclusion criteria that
directly or indirectly limit eligibility of older patients. Data
on older patients are often supplemented post approval with
additional clinical trial data or data from the real-world
setting; evidence from both RCTs and real-world settings
complement each other to provide a comprehensive over-
view of outcomes in this patient population. Since its FDA
approval in 2015, palbociclib has accumulated a large body
of real-world evidence (RWE). As a comprehensive review
of palbociclib outcomes in older adults with HR+/HER2—
a/mBC is lacking, we conducted a systematic review of
both RCT and real-world studies to understand the totality
of evidence for palbociclib treatment in older patients with
HR+/HER2—- a/mBC.

2 Methods

This systematic review follows the recommendations of
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) collaboration [11] and was pro-
spectively registered with PROSPERO (CRD42023444195).

2.1 Data Sources and Searches

A comprehensive literature search using PubMed, EMBASE,
and Cochrane Library was conducted to identify studies that
evaluated palbociclib in older patients with HR+/HER2—
a/mBC. Metastatic breast cancer is defined as breast cancer
that has spread to other parts of the body, such as the liver,
brain, bones, or lungs [12]; advanced breast cancer com-
prises both locally irresectable advanced breast cancer and
metastatic breast cancer [13]. Search dates for these three
databases ranged from database inception through May 4,
2023. Google Scholar was used for gray literature searches;
targeted searches of the following relevant conferences
covering the previous 2-year period were also conducted:
Academy of Managed Care Pharmacy Nexus, American
Society of Clinical Oncology Annual Meeting, European
Society for Medical Oncology (ESMO) Congress, ESMO
Breast Cancer, ESMO Asia, International Society for
Pharmacoeconomics and Outcomes Research (ISPOR),
ISPOR European Union, Miami Breast Cancer Conference,
National Comprehensive Cancer Network Annual Confer-
ence, and San Antonio Breast Cancer Symposium. The fol-
lowing keywords were used: breast cancer, breast carcinoma,
palbociclib, and Ibrance. Searches were not restricted by
publication date, published language, or type of publica-
tion (abstracts from conference proceedings or full-text
publications).
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2.2 Search Strategy

The following predetermined inclusion criteria were used:
(1) phase 2 and phase 3 RCTs and RWE studies evaluat-
ing efficacy/effectiveness, safety, health-related quality
of life (HRQoL), and patient-reported outcomes of
palbociclib treatment in older patients (aged 60 years and
older based on the United Nations definition for older popu-
lation) [14] with HR+/HER2— a/mBC; (2) sample size of
ten or more patients who received palbociclib; (3) > 80%
of the older patient population received palbociclib as the
CDK inhibitor. Preclinical studies, studies in pediatric popu-
lations, review articles, case reports, and studies evaluat-
ing outcomes other than those listed in the inclusion cri-
teria were excluded. The PubMed search string used was
as follows: (“breast cancer”[Title/Abstract] OR “breast
carcinoma”[Title/Abstract]) AND (“palbociclib”[Title/
Abstract] OR “Ibrance”[Title/Abstract]).

2.3 Study Selection and Data Extraction

Duplicate articles were identified and excluded to obtain
a unique list of articles. Two investigators independently
screened the titles and abstracts of all articles for inclusion
using the study eligibility criteria. Next, full texts of articles
included from the title/abstract screening were reviewed and
reasons for exclusion recorded. Disagreements on any study
selection were discussed and resolved in consensus with one
other investigator (VP).

Two reviewers independently extracted data from studies.
The following information was extracted: study type (RCT,
RWE), study design (study phase; retrospective, prospec-
tive), description of the population, study sample size, older
population age cutoff, patient demographics, baseline breast
cancer characteristics, comorbidities, prior treatment history,
efficacy outcomes (progression-free survival [PFS], overall
survival [OS], clinical benefit rate [CBR], tumor response,
disease control rate, and time to chemotherapy), HRQoL
outcomes, and safety outcomes (adverse events [AEs], treat-
ment discontinuations, time to treatment failure, and dose
modifications [including dose reductions, dose interruptions,
and dose delays]). One other investigator (VP) reviewed the
extractions for inconsistencies, and the three investigators
reached consensus.

2.4 Evaluation of Study Quality

All full-text publications were evaluated for study quality
by two investigators, and discrepancies were resolved in
consensus with one other investigator (VP). The modified
Jadad scale was used to evaluate quality of RCTs [15]. The
evaluation criteria of the modified Jadad scale included four
items: randomization, randomization concealment, double

blind, and withdrawals and dropouts. A score 0—4 out of 8
was considered to indicate a low-quality study, and a score of
> 4—8 was considered to indicate a high-quality study. The
Newcastle-Ottawa scale (NOS) was used to assess quality
of observational studies [16]. The NOS assigns a maximum
of 4 points for study cohort selection, 2 points for compa-
rability of cohorts, and 3 points for assessment of outcome.
NOS scores of > 7 were considered to indicate high-quality
studies, NOS scores of 4—6 were considered to indicate
moderate-quality studies, and NOS scores of < 4 indicated
a low-quality study.

2.5 Data Synthesis and Analysis

A high degree of heterogeneity among studies was expected,
and therefore, a formal quantitative synthesis (meta-analysis)
was not planned. However, heterogeneity was explored using
pre-specified subgroups based on type of study (RCTs vs
real-word studies) and palbociclib line of therapy (first-line
vs any line). All data were summarized descriptively.

3 Results
3.1 Search Results and Study Selection

We identified 3603 records through the database search
and ten records through other sources; 1258 duplicate arti-
cles were removed (Fig. 1). Following the first phase of the
screening by article title/abstract, 328 records were selected
for full-text review, and among those records, 52 articles
(13 publications reporting results from seven RCTs; 39
publications [11 abstracts from conference proceedings; 28
full-text publications] reporting data from 37 RWE studies)
were included in the qualitative synthesis. The reasons for
exclusion of the remaining 276 articles are listed in Fig. 1.

3.2 Study Characteristics

Supplementary Table 1 in the electronic supplemen-
tary material summarizes the main characteristics of the
included studies. Of the seven included RCTs, three were
phase 2 studies [17-20] and four were phase 3 studies
[21-29]; all seven RCTs defined older patients as > 65
years of age and included a total of 722 older patients (as
defined in individual studies). Across studies, 437 patients
(range 14-181) received treatment with palbociclib. Study
quality of the 11 full-text RCT publications assessed using
the modified Jadad scale showed a median (range) score
of 6 (4.5-8).

Most of the RWE studies were retrospective (n = 32)
[30-59]; three studies were prospective [60—65], and two
were ambispective (retrospective and prospective) studies
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Fig. 1 PRISMA flowchart
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[66, 67]. Three retrospective studies using data from the
Flatiron Health longitudinal database had different study
time frames and populations (in terms of patient age);
however, there remains a possibility of patient overlap
across studies [35, 37, 52]. Older patients were defined
as > 60 years of age in one study [40], > 65 years in 21
studies [30, 32, 34, 36-39, 42, 43, 45, 46, 49, 50, 52, 53,
56-58, 64, 65, 68], > 70 years in 11 studies [31, 44, 47,
48, 54, 55, 59-63, 66, 67], and > 75 years in four studies
[33, 35, 41, 51]. Three studies evaluated CDK 4/6 inhibi-
tors as a class; however, > 80% of the patients received
palbociclib as the CDK 4/6 inhibitor [43, 58, 67]. A total
of 9840 older patients (as defined in individual studies)
were included across RWE studies; 7408 patients (range
11-1415) received treatment with palbociclib. Study qual-
ity of the 28 full-text RWE publications assessed using
NOS showed a median (range) score of 6 (5-8).

3.3 Patient Characteristics in Included Studies

Older (aged > 65 years) patients comprised 32% (722 of
2228) of the total number of patients in the seven RCTs. In
PALOMA-1, PALOMA-2, and PALOMA-3, patients aged
> 75 years comprised 9% (83 of 875) of the total patient
population [27]. Patient demographics and baseline charac-
teristics in older patients who received palbociclib were pre-
sented in only the pooled PALOMA analysis [27]. Among
these older patient subgroups (aged 65—74 years and aged
> 75 years) in the pooled PALOMA analysis, the proportion
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of White patients ranged from 75.9 to 100%; the propor-
tions of patients with Eastern Cooperative Oncology Group
performance status (ECOG PS) scores of 0, 1, and 2 were
22.2-58.6%, 40.6-77.8%, and 0-4.2%, respectively; patients
with de novo metastasis ranged from 0% to 62.5%; and
patients with visceral metastasis and bone-only metastasis
ranged from 41.4% to 75% and 12.5% to 27.1%, respectively.
Of the included 37 RWE studies, seven included only
older patients [37, 41, 43, 59-63]. Among RWE stud-
ies including both younger and older patients, six stud-
ies provided data on the proportion of patients aged
> 75 years (31% [1960 of 6380]) [36, 37, 45, 46, 51, 52].
Data from a total of 12 studies for patient demographics
and baseline characteristics in older patients who received
palbociclib were limited and heterogeneous (most stud-
ies only described the total patient population). The most
commonly reported variables were as follows: median
age (ten studies; range 72—-82.9 years); ECOG PS score
(seven studies; score ranges: 0: 23.6-58.1%; 1: 24.1-57%;
2:6.6-18.5%; and > 2: 9.8—-17.9%); location of metastatic
sites (seven studies; proportion ranges: visceral metastasis:
33.9-53.1%; bone-only metastasis: 32.1-39.3%); propor-
tion of patients with de novo metastasis (seven studies;
range 11.8-63.3%); prior treatment history (six studies);
Charlson Comorbidity Index (CCI) score (five studies);
breast cancer staging (four studies); number of metastatic
sites (four studies); White race (three studies; proportion
range 68.4-78.0%); and frailty score (three studies).
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3.4 Progression-Free Survival

The PFS data for both older and younger patient subgroups
were reported in all seven RCTs (Fig. 2A). In one single-arm
phase 2 study evaluating palbociclib plus letrozole in the
first-line setting, median PFS was comparable between the
older and younger patients, although no test for significance
was conducted [17]. In three RCTs, PFS was significantly
improved with palbociclib (plus fulvestrant in FLIPPER;
plus letrozole in PALOMA-1 and PALOMA-2) in the first-
line setting compared with control treatment (fulvestrant

Age subgroup;
n

Intervention,
median PFS
(95% CI) mo

Control,
median PFS
(95% CIl) mo

in FLIPPER; letrozole in PALOMA-1 and PALOMA-2) in
both older and younger patients [18, 19, 24]. In PALOMA-3,
PES was significantly improved with palbociclib plus fulvestrant
regardless of line of therapy compared with placebo plus
fulvestrant among patients aged < 65 years and 65—74 years
but not in those > 75 years; however, there were only 33
patients included in the > 75 years subgroup in that analysis
[27]. In PEARL, an RCT with a chemotherapy control arm,
palbociclib plus ET (exemestane or fulvestrant) regardless
of line therapy showed similar PFS benefit compared to
capecitabine in both younger and older patients [22].
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Of the 26 RWE studies (nine in first-line setting; 15
regardless of line of therapy; line of therapy not specified
in two studies) that reported PFS data, 20 studies compared
results between older and younger patients (Table 1). In 16
studies, there was no significant difference in real-world
progression-free survival (rwPFS) between younger and
older patients who received treatment with palbociclib [34,
38, 39, 46-49, 51-53, 55, 56, 58, 59, 65, 67, 68]. In three
studies, rwPFS benefit was comparable between younger
and older patients; however, no test for significance was con-
ducted [45, 50, 66]. In one study, rwPFS rate at 12 months
was significantly longer in patients > 65 years of age ver-
sus patients aged < 65 years [64]. Six studies included only
older patients [33, 35, 37, 41, 59, 60]; in one study using
multivariable regression, age (as a continuous variable)
was not a significant predictor of rwPFS [41]. In all three
RWE studies with a control arm (two of these three studies
included only older patients [35, 37]), older patients treated
with palbociclib had significantly longer rwPFS compared
with control treatment [35, 37, 52]. Of note, all three stud-
ies were controlled for potential biases by using stabilized
inverse probability of treatment weighting or propensity
score matching or both [35, 37, 52].

3.5 Overall Survival

The OS data for both older and younger patient subgroups
were reported in four RCTs (Fig. 2B). In PALOMA-3,
older patients who received palbociclib showed an OS ben-
efit compared with fulvestrant monotherapy control arm,
whereas younger patients did not show an OS benefit [25]. In
PALOMA-2, the secondary endpoint of OS was numerically
longer in patients who received palbociclib compared with
the control arm; however, the results were not statistically
significant. OS was similar in older patients who received
palbociclib versus the control arm (hazard ratio 0.871, 95%
confidence interval [CI] 0.624—1.216) [29]. In PALOMA-1,
although not statistically significant, OS results were similar
in both younger and older patients who received palbociclib
[20]. In PEARL, similar OS was seen in younger and older
patients, but OS was not different in both age subgroups
compared to the control treatment [21].

Of the 15 RWE studies (six in first-line setting; eight
regardless of line of therapy; line of therapy not specified
in one study) that reported OS data, 11 studies compared
results between older and younger patients (Table 2). Nine
studies did not show a significant difference in OS between
younger and older patients who received treatment with
palbociclib [34, 38, 39, 44, 51, 52, 64, 65, 67]. In two stud-
ies, OS benefit was comparable between younger and older
patients; however, no test for significant differences was con-
ducted [49, 50]. Four studies included only older patients
[35, 37, 41, 59]; one study using multivariable regression
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reported that age as a continuous variable was not a signifi-
cant predictor of OS [41]. In all three studies with a control
arm (two of these three studies included only older patients
[35, 37]), older patients treated with palbociclib had sig-
nificantly longer OS compared with control treatment [35,
37,52].

3.6 Real-World Tumor Response and Clinical
Benefit Rate

Real-world tumor response (rwTR) was reported in five RWE
studies [36, 37, 41, 50, 66]. Older versus younger patients had
similar rwTR in three studies that compared results between the
two age groups [36, 50, 66]. PALOMA-1 showed comparable
CBR among younger and older patients who received palboci-
clib (80.9% and 81.1%, respectively) [19].

Real-world CBR (rwCBR) was reported in three RWE stud-
ies; one study did not test for significant differences in rweCBR
between younger and older patients [50]. In one RWE study,
there was no significant difference in rwCBR between younger
(< 65 years) and older (> 65 years) patients (P = 0.575) [68].
One other study reported significant rwCBR benefit with
palbociclib plus fulvestrant in younger patients (< 70 years;
wP = 0.002) but not in older patients (> 70 years; P = 0.67)
compared to fulvestrant [54]. Disease control rate was reported
in one RWE study using medical charts data collected from
patients in the National Cancer Center database in China [48].
Among patients who received palbociclib-containing therapy,
disease control rate varied significantly among different age
groups (P = 0.034): < 40 years, 60%; 40-70 years, 77.1%; and
> 70 years, 82.3% [48].

3.7 Treatment Discontinuations

Three RCTs reported treatment discontinuation data for
older patients who received palbociclib. In PALOMA-1,
treatment discontinuation rate due to AEs was 13% (six
of 46) in younger patients and 16.2% (six of 37) in older
patients [19]. In the pooled PALOMA analysis, treat-
ment discontinuation rate due to treatment-emergent AEs
(TEAEs) was 1.6% (nine of 568), 5.4% (12 of 221), and
6.0% (five of 83) in patients aged < 65 years, 65—74 years,
and > 75 years, respectively [27].

Treatment discontinuation data for older patients who
received palbociclib were reported in seven RWE studies
[40, 41, 43, 50, 57, 59, 60, 62]. Of these studies, only three
compared data between older and younger patients [40, 50,
57]. In a retrospective medical chart review evaluating clini-
cal outcomes in patients receiving palbociclib, treatment dis-
continuation rates were 13% in older patients (> 65 years;
n = 71) and 17% in younger patients (< 65 years;
n =91) [50]. In a study to assess tolerability of palbociclib in
younger (< 60 years) and older patients (> 60 years), the most
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Table 1 Progression-free survival in RWE studies
First author, year of Age n, received PAL;  Median rwPFS (95% HR (95% CI); P value rwPFS rate,
publication subgroup, did not receive CI), mo % (95% CI)
years PAL
First-line palbociclib
Carola, 2023 [60] >70 362 28.1 (25.6-NR)
Anton, 2023 [66] <50 133 27 (21-35)
50-70 395 21 (19-26)
> 170 234 27 (22-37)
Shah, 2022 [33] >75 15 At 12 mo: 53.3
At 24 mo: 33.3
Brufsky, 2023 [35] >75 313; 648 Unadjusted: 20.5 vs control: 0.69
(17.5-27.3) (0.57-0.83); P = 0.0001
371; 287 After SIPTW: 20.0 vs control: 0.72
(15.7-26.7) (0.59-0.89); P = 0.0021
252; 252 After PSM: 20.0 vs control: 0.73
(16.5-29.9) (0.57-0.92); P = 0.0094
Rugo, 2023 [37] > 65 390; 406 Unadjusted: 23.3 vs control: 0.62
(18.4-28.7) (0.50-0.76); P < 0.0001
450; 335 After sSIPTW: 22.2 vs control: 0.59
(20.0-30.4) (0.47-0.74); P < 0.0001
65-74 245; 175 vs control: 0.71 (0.52-0.97)
>175 145; 231 vs control: 0.51 (0.36-0.71)
Carlino, 2022 [38] <65 90 Univariate analysis (> 65 vs < 65):
> 65 75 1.2 (0.79-1.7); P =0.45
El Badri, 2021 [41] >75 276 Age (continuous) in multivariable At 12 mo: 75.9
analysis: 0.975 (0.917-1.036); At 24 mo: 64.9
P=0413
Law, 2022 [45] <50 25 NR (13.3-NE)
50-64 86 26.5 (17.4-NE)
65-74 80 41.9 (29.8-NE)
>175 51 35.8 (21.2-NE)
Waller, 2019 [50] <65 91 At 6 mo: 94
At 12 mo: 96
> 65 71 At 6 mo: 95
At 12 mo: 84
At 18 mo: 84
Rugo, 2022 [52] 18-49 44; 34 vs control, after SIPTW: 1.07
(0.58-2.00)
26;22 vs control, after PSM: 1.73
(0.72-4.16)
50-64 437,329 vs control, after SIPTW: 0.68
(0.54-0.86)
257; 269 vs control, after PSM: 0.69
(0.53-0.90)
65-74 532; 394 vs control, after SIPTW: 0.64
(0.53-0.77)
376; 356 vs control, after PSM: 0.65
(0.53-0.79)
>175 559; 380 vs control, after SIPTW: 0.74
(0.59-0.93)
280; 292 vs control, after PSM: 0.77

(0.61-0.97)
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Table 1 (continued)

First author, year of Age n, received PAL;  Median rwPFS (95% HR (95% CI); P value rwPFS rate,
publication subgroup, did not receive CI), mo % (95% CI)
years PAL
Any-line palbociclib
Skrobo, 2020 [34] <65 168 10 (7.3-12.7)
> 65 103 8 (6.4-11.7)
Cabel, 2020 [64] <65 53 At 12 mo: 24.6
(14.143.1)
> 65 50 P=0.01 At 12 mo: 30.8
(17.9-53)
Clifton, 2019 [39] <65 353
> 65 160 Adjusted (vs < 65): 0.72
(0.56-0.92); P = 0.009
>70 92 Adjusted (vs < 70): 0.68
(0.49-0.93); P =0.02
Lee, 2021 [46] <65 106 vs > 65: 0.60 (0.25-1.45);
P =0.257
> 65 39
Low, 2022 [67] <70 371 20.63
>70 85 14.5 Univariate analysis
(vs <70): 1.63
(1.19-2.24); P = 0.002
Multivariate analysis: 1.28
(0.93-1.78);
P=0.135
Manso, 2020 [47] <170 185
> 70 34 vs < 70: 1.45 (0.96-2.20)
Mo, 2022 [48] <40 29 4 (0-8.5)
40-69 140 8.4 Multivariate analysis (vs < 40):
0.50 (0.28-0.87); P =0.014
>70 17 6.2 Multivariate analysis (vs < 40):
0.76 (0.32-1.79); P = 0.526
Mycock, 2022 [49] <65 PAL+AIL 917 At 12 mo: 86.6
(83.5-89.2)
At 24 mo: 61.6
(53.7-68.5)
> 65 PAL+AL 829 At 12 mo: 88.4
(85.3-90.8)
At 24 mo: 70.5
(63.1-76.7)
<65 PAL+FUL: 622 At 12 mo: 79.0
(73.8-83.3)
At 24 mo: 52.3
(40.3-62.9)
> 65 PAL+FUL: 584 At 12 mo: 79.3
(73.1-84.1)
At 24 mo: 49.3
(37.8-59.7)
Palumbo, 2021 [65] <65 94
> 65 88 Univariate analysis
(vs £65):0.83
(0.62-1.15); P = 0.389
Pizzuti, 2019 [51] <75 379 At 12 mo: 45.2
>75 44 P=0.15 At 12 mo: 37.1
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Table 1 (continued)

First author, year of Age n, received PAL;  Median rwPFS (95% HR (95% CI); P value rwPFS rate,
publication subgroup, did not receive CI), mo % (95% CI)
years PAL
Sampedro-Gimeno, <65 38 15 (9.3-20.7)
2021 53] > 65 35 24 (11.8-36.2) P=0.287
Shen, 2022 [55] <70 161
>70 29 vs < 70: 1.31 (0.80-2.15); P = 0.29
Zhang, 2022 [56] <65 62
> 65 33 vs < 65: 0.935 (0.482-1.814);
P=0.843
Zhong, 2022 [68] <65 53 16.9 (4.4-29.4)
> 65 11 NR (NR) P =0.259
Knudsen, 2022 [58] <65 96
> 65 123 vs < 65: P =0.49
Gouton, 2022 [59] > 70 52 9 (6-NR)

Al aromatase inhibitor, CI confidence interval, FUL fulvestrant, HR hazard ratio, mo months, NE not estimable, NR not reached,
PAL palbociclib, rwPFS real-world progression-free survival, PSM propensity score matching, RWE real-world evidence, sIPTW stabilized

inverse probability of treatment weighting

common reasons for treatment discontinuation were disease
progression (85% vs 66%), intolerance other than neutropenia
(6% vs 20%), and neutropenia (4% vs 5%), respectively [40].
In a retrospective study evaluating palbociclib adherence and
persistence, older patients (65-74 years and 75+ years) had a
significantly increased likelihood of treatment discontinuation
compared with younger patients (1850 years) [57].

In the Gouton et al. and El Badri et al. studies, the most com-
mon reasons for treatment discontinuation in older patients (>
70 years and > 75 years, respectively) were disease progression
(71% and 47%) followed by toxicity (15% and 26%) [41, 59].
In the PalomAGE study (patients aged > 70 years) cohort B
(ET-resistant and/or later lines of advanced breast cancer), the
palbociclib discontinuation rate at 6 months was 29% (including
18% due to progression and 4% due to toxicity); the treatment
discontinuation rate by palbociclib starting dose 125/100/75 mg
was 28%, 31%, and 35%, respectively [62]. In PalomAGE study
cohort A (ET-sensitive and first-line treatment for advanced
breast cancer), older patients who received palbociclib had an
18-month treatment discontinuation rate of 42% (including 21%
due to disease progression and 8% due to toxicity); the treatment
discontinuation rate by palbociclib starting dose 125/100/75 mg
was 39%, 50%, and 61%, respectively [60]. Median rwPFS was
28.1 months (95% CI 25.6-not reached) [60]. In a SEER-Medi-
care population-based study, an exploratory subgroup analysis of
CDK 4/6 inhibitors (87% received palbociclib) across all lines of
therapy showed that patients aged > 65 years had a discontinua-
tion rate (including discontinuations due to progression or toxic-
ity) of 69% during the study period and a time to discontinuation
of 9.4 months (standard deviation 8.9) [43].

3.8 Dose Modifications and Dose Reductions

Dose adjustment/modification data for older patients who
received palbociclib were reported in three RWE studies [35,
42, 50]. Of these studies, two compared data between older and
younger patients [42, 50]. In a chart review study of patients
receiving palbociclib plus ET, palbociclib dose modification/
delay rate was comparable in older patients (> 65 years) versus
younger patients (< 65 years) (39% [12 of 31] vs 38% [26 of 69],
respectively) [42]. In a retrospective medical chart review evalu-
ating clinical outcomes in patients receiving palbociclib, dose
adjustment rate (including dose reduction, increase, interruption,
or delay) was 23% (16 of 71) in older patients (> 65 years) and
11% (ten of 91) in younger patients (< 65 years) [50]. In a study
assessing treatment patterns and effectiveness of palbociclib in
patients aged > 75 years (n = 306), palbociclib was initiated at
125 mg/day in 75% of patients, and 40% of patients experienced
dose adjustment [35].

Only one RCT reported palbociclib dose reduction data
in older patients. In PALOMA-1, dose reduction due to
AEs among patients who received palbociclib was reported
in 38% of older patients (> 65 years) and 39% of younger
patients (< 65 years) [19].

Dose reduction data for older patients who received
palbociclib were reported in 13 RWE studies. Of these stud-
ies, seven compared data between older and younger patients
[32, 34, 39, 40, 44, 50, 67]. In five studies, older patients in
comparison with younger patients had a higher rate of dose
reductions with no detrimental effect on survival outcomes [32,
39, 44, 50, 67]. In a study evaluating the impact of palbociclib
dose reductions on rwPFS, 38% of older patients (> 65 years)
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Table 2 Overall survival in RWE studies

First author, Age
year of publica- subgroup,
tion years

n, received PAL;
did not receive
PAL

Median OS (95% CI), mo

HR (95% CI); P value

OS rate, % (95% CI)

First-line palbociclib

Brufsky, 2023 > 75
[35]

Rugo, 2023 > 65
[37]
65-74
>175
Carlino, 2022 < 65
[38] > 65
El Badri, 2021 > 75
[41]
Waller, 2019 <65
[50]
> 65
Rugo, 2022 18-49
[52]
50-64
65-74
>75

Any-line palbociclib

Skrobo, 2020 < 65
(34] > 65
Cabel, 2020 <65
(64] > 65
Clifton, 2019 < 65
(391 > 65
>170

Ismail, 2021 <70
[44] > 70
Low, 2022 <70
[67] > 70

313; 648

371; 287

252; 252

390; 406

450; 335

245; 175
145; 231
90
75

276

71

44; 34

26; 22

437,329

257,269

532; 394

376; 356

559; 380

280; 292

168
103
53
50
353
160
92
409
189
371
85

Unadjusted: 47.8 (40.7-NE)

After SIPTW: 43.0 (40.1-NE)

After PSM: 49.0 (40.7-NE)
Unadjusted: NR

After SIPTW: NR

Univariate analysis (> 65
vs < 65): 1.24 (0.66-2.33);
P =048

34 (19.4-48.6)
22 (14.7-29.3)

26.7 (23.5-29.7)
20.7 (18.4-31.5)

vs control: 0.60 (0.48-0.74);
P <0.0001

vs control: 0.66 (0.51-0.84);
P =0.0007

vs control: 0.64 (0.49-0.85);
P =0.0018

vs control: 0.56 (0.43-0.73);
P < 0.0001

vs control: 0.55 (0.42-0.72);
P < 0.0001

vs control: 0.76 (0.52-1.11)
vs control: 0.47 (0.32-0.70)

Age (continuous) in multi-
variable analysis: 1.015
(0.949-1.086); P = 0.655

vs control, after SIPTW: 1.29
(0.58-2.89)

vs control, after PSM: 1.07
(0.38-3.04)

vs control, after SIPTW: 0.85
(0.67-1.08)

vs control, after PSM: 0.82
(0.62-1.08)

vs control, after SIPTW: 0.72
(0.57-0.90)

vs control, after PSM: 0.70
(0.55-0.89)

vs control, after SIPTW: 0.69
(0.52-0.91)

vs control, after PSM: 0.66
(0.51-0.85)

vs < 65: P=0.9
vs <70: P=0.4

P =0.051

0.85 (0.56-1.27); P =0.416

At 12 mo: 85.1
At 24 mo: 74.0

At 6 mo: 97
At 12 mo: 95

At 6 mo: 99
At 12 mo: 89
At 18 mo: 76

At 12 mo: 83.8 (73.4-95.7)
At 12 mo: 89 (80.3-98.75)

At 24 mo: 60
At 24 mo: 64
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Table 2 (continued)

HR (95% CI); P value OS rate, % (95% CI)

First author, Age n, received PAL;  Median OS (95% CI), mo
year of publica- subgroup, did not receive
tion years PAL
Mycock, 2022 < 65 PAL+AL 910
(49]
> 65 PAL+AL 825
<65 PAL+FUL: 607
> 65 PAL+FUL: 565
Palumbo, 2021 <65 94
[65] > 65 88
Pizzuti, 2019 <75 379
[51] >175 44
Gouton, 2022 > 170 52 NR (22-NR)
[59]

At 12 mo: 97.0 (95.1-98.1)
At 24 mo: 92.8 (88.3-95.6)

At 12 mo: 95.9 (93.6-97.3)
At 24 mo: 87.4 (81.5-91.6)

A 12 mo: 96.6 (93.6-98.2)
At 24 mo: 88.9 (81.1-93.6)

At 12 mo: 94.3 (90.5-96.6)
At 24 mo: 86.6 (77.9-92.1)

Univariate analysis (vs < 65):
0.90 (0.73-2.34); P = 0.229

At 12 mo: 83.8

P=0.05 At 12 mo: 78.0

AI aromatase inhibitor, CI confidence interval, FUL fulvestrant, HR hazard ratio, mo months, NE not estimable, NR not reached, PAL palboci-
clib, OS overall survival, PSM propensity score matching, RWE real-world evidence, sIPTW stabilized inverse probability of treatment weighting

and 31% of younger patients (< 65 years) had dose reductions;
however, rwPFS was not inferior in patients whose dose was
reduced versus those whose dose was not reduced in either age
group [32]. In a study that retrospectively examined toxicities
and outcomes of older patients receiving palbociclib, the num-
ber of dose reductions was significantly higher in patients aged
> 65 years versus < 65 years (P < 0.05) and in patients aged
> 70 years versus < 70 years (P < 0.0001) [39]. The > 70 years
group had a significantly improved rwPFS compared with the
younger group (P = 0.02), but age was no longer a significant
variable in the multivariate analysis [39]. In a study evaluating
the effect of palbociclib dose reductions on clinical outcomes,
older patients had more frequent dose reductions (> 70 years,
39%; < 70 years, 30%; P = 0.041), but this did not appear to
affect OS [44]. Similarly, an Asian study assessing real-world
outcomes from use of CDK4/6 inhibitors (95% of the study
population received palbociclib) found that patients aged > 70
years were more likely to require dose reductions; however, a
reduced starting dose was not significantly associated with a
reduced rwPFES [67]. In a study assessing clinical outcomes in
patients receiving palbociclib plus ET, 15% of older patients
(> 65 years) and 10% of younger patients (< 65 years) had dose
reductions; the effectiveness (objective response rate [ORR],
rwPES, and OS) of palbociclib plus ET did not depend on age
[50]. In a study examining treatment patterns and outcomes in
older patients receiving palbociclib plus ET, palbociclib dose
reductions occurred in 40% of the patients, with neutropenia
as the most common reason, similar for both age groups (< 65
and > 65 years); there was no statistically significant differ-
ence in rtwPES and OS between the two groups [34]. In a study

assessing tolerability of palbociclib in older and younger patients
with advanced breast cancer, there were no significant differ-
ences in dose reductions (> 60 years, 51% vs < 60 years, 46%;
P =0.61) [40].

The other six RWE studies that reported dose reductions
reported data on palbociclib dose reductions in older patients
only [33, 41, 42, 56, 59, 60, 62]. Dose reductions in older
patients across these studies ranged from 9% to 60%. In the
Zhang et al. study, 9% of the patients aged > 65 years had
palbociclib dose reductions from 125 mg/day to 100 mg/
day; there was no PFS difference according to dosage reduc-
tion of palbociclib (P = 0.361) [56]. In a study of patients
aged > 75 years, 51% of patients required a palbociclib dose
reduction, of which 54% were due to neutropenia and 21%
due to fatigue; on multivariable analysis, dose reductions
had no significant effect on rwPFS (P = 0.391), although
a significant effect on OS was observed (P = 0.026) [41].

3.9 Dose Delays

Data for palbociclib dose delays in older patients who received
palbociclib were reported in six RWE studies. Of these studies,
four compared data between older and younger patients [32, 39,
50, 67]. In a study assessing clinical outcomes in patients receiv-
ing palbociclib plus ET, dose delays were seen in 4% of older
patients (> 65 years) and 1% of younger patients (< 65 years);
the effectiveness (ORR, rwPFES, and OS) of palbociclib plus
ET did not depend on age [50]. In Karuturi et al., older patients
had a higher rate of dose delays (> 65 years, 58%; < 65 years,
42%); however, patients in either age cohort did not experience a
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detriment to rwPFS [32]. In a study of a cohort of older patients
compared with a younger patient population receiving palbo-
ciclib, the number of dose delays was significantly higher in
patients aged > 65 years versus < 65 years (P < 0.05) and in
patients aged > 70 years versus < 70 years (P < 0.0001); on
multivariable analysis, age was not associated with rwPFS [39].
In the Low et al. study, 74% of patients aged > 70 years required
at least one dose delay; however, age did not impact rwPFS or
OS [67]. In two studies evaluating palbociclib dose delays in
patients aged > 75 years, 59% and 73% of patients required at
least one dose delay; neutropenia was the primary cause of dose
delays in both studies [33, 41].

3.9.1 Safety

AE data by age subgroups (younger vs older patients) were
reported from three RCTs [19, 27]. In PALOMA-1, the inci-
dence of grade 3/4 AEs was similar in the two age groups
(80.4% in < 65 years vs 73.0% in > 65 years) [19]. In the pooled
PALOMA analysis, no new safety concerns were identified in
older patients. In older patients, hematological TEAEs occurred
more frequently in patients receiving palbociclib versus com-
parator; however, most of these were grade 1 or 2, except for
neutropenia and leukopenia [27]. In patients aged > 75 years,
myelosuppression was more common; however, incidence of
grade 3 or higher AEs was similar across age groups [27].
Safety outcomes were inconsistently reported in RWE stud-
ies, with limited data from eight studies [30, 39, 41, 51, 59-63,
65]. In three studies, no significant differences in toxicities were
observed among younger versus older patients [39, 51, 65]. In
PalomAGE, no new safety signals were observed in patients aged
> 70 years; palbociclib-related grade 3/4 AEs were seen in 40.1%
of patients aged < 80 years versus 31.4% in patients aged > 80
years [63]. In a study evaluating hematological toxicities with
palbociclib treatment, the risk of palbociclib-induced neutro-
penia was higher in patients aged > 65 years (P < 0.001) [30].
In a study evaluating palbociclib plus an Al in patients > 75
years, neutropenia was the most frequent AE, with all grade
neutropenia and grade > 3 neutropenia occurring in 80.8% and
46.4% of patients, respectively [41]. In a study evaluating pal-
bociclib plus ET in patients > 70 years, neutropenia was the
most frequent AE, with all-grade neutropenia and grade 3—4
neutropenia occurring in 73% and 63% of patients, respec-
tively [59]. A study of a French pharmacovigilance database
from August 2016 to December 2019 reviewed records of 227
cases of AEs in patients; among patients of > 70 years of age,
58 AEs (54%) were considered serious adverse events (SAEs),
with one death and two life-threatening events, compared with
84 SAEs (70%) in patients < 70 years of age, including three
deaths and five life-threatening events [59]. The most frequently
reported treatment-related SAEs were similar in both age groups
(43% in each) and were predominantly hematological in nature.
Although no statistical comparisons were performed between
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older and younger patients, patterns and characteristics of SAEs
were similar in both age groups.

3.9.2 Health-Related Quality of Life

Data on HRQoL outcomes by age subgroups (younger versus
older patients) were reported in two RCTs (Table 3). Among
patients receiving palbociclib in PALOMA-2, there was no
significant deterioration in well-being scale or total Func-
tional Assessment of Cancer Therapy — Breast (FACT-B)
scores in patients aged 65—74 and > 75 years [27]. Simi-
larly, in PALOMA-3, patients aged 65—74 and > 75 years
maintained global quality of life (QoL) and did not show
significant differences between treatment arms in function-
ing or symptoms, except for appetite loss in patients aged
> 75 years, for which a greater deterioration was observed in
patients who received palbociclib [27].

Two RWE studies reported HRQoL data in older patients
who received palbociclib (Table 3). Both of these studies
used geriatric assessments and QoL questionnaires to evalu-
ate global health status and QoL over time. In PalomAGE
study cohort A, no significant difference was seen across all
domains of the Geriatric Core Dataset (DIALOG G-CODE) at
baseline between patients who stopped treatment at 18 months
and those who did not [60]. Among patients who completed
QoL assessment (European Organisation for Research and
Treatment of Cancer [EORTC] QLQ-C30 and QLQ-ELD14
questionnaires) at baseline and at 18 months, the scores in
both questionnaires appeared to remain stable [60]. In Palom-
AGE study cohort B, there was an improvement at 6 months
in the nutritional and psychological status and a stability over
time of the other geriatric domains [62]. The QoL assessments
showed that the global QoL remained stable during the first 6
months of the study [62]. In POLARIS, Geriatric8 (G8) and
activities of daily living scores were generally maintained dur-
ing the first 6 months of therapy, indicating functional status
was preserved in older patients receiving palbociclib [31].

4 Discussion

To our knowledge, this is the first systematic literature
review to summarize all published data from RCTs and
RWE for palbociclib in the treatment of older patients with
HR+/HER2— a/mBC. Although there is not a consensus for
the definition of an “older patient,” those aged > 65 years
are usually considered to be older in the context of clinical
trials. All RCTs and RWE studies (except for one RWE study
with an age cutoff of > 60 years) had age cutoffs of > 65
years or higher to define the older population; the > 65 years
age cutoff was used in 57% (21 of 37) of the RWE studies.
Although the definition of the older patient is currently being
discussed due to the increasing life expectancy in the general
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Table 3 HRQoL outcomes

Study HRQoL outcomes in older patients
PALOMA-2 o In patients aged 65-74 and > 75 years, baseline HRQoL scores were similar between treatment groups
o No significant deterioration in well-being scale or total FACT-B scores was observed among patients aged 65-74
and > 75 years receiving PAL4+LET
PALOMA-3 o In patients aged 65—74 and > 75 years, baseline HRQoL scores were similar between treatment groups
o PAL+FUL maintained global QoL and did not show significant differences between treatment groups in function-
ing or symptoms in either age subgroup, except for loss of appetite in patients aged > 75 years, for which a signifi-
cantly greater deterioration was observed in patients receiving FUL+PBO (- 0.8 vs 17.9; P = 0.012)
e A statistically significant delay in deterioration in pain scores was observed with PAL+FUL versus FUL+PBO in
patients aged 65—74 years (median 19.6 vs 8.0; HR 0.37; P = 0.003)
o No significant difference between arms in time to deterioration in pain scores was observed in patients aged > 75
years
PalomAGE study cohort A e Baseline scores: G8 < 14 in 68.2%, ADL < 5 in 15.5%, and IADL < 3 in 29.4% of patients
o Geriatric assessment: No significant difference was observed across all domains of DIALOG G-CODE at baseline
between patients who stopped treatment at 18 months and those who did not
e QoL assessment:
O Among patients who competed QoL assessment (EORTC QLQ-C30 and QLQ-ELD14 questionnaires) at base-
line and at 18 months, the scores in both questionnaires appeared to remain stable
O A lower GHS and difficulties in mobility at baseline were associated with higher PAL discontinuation rate at 18
months (P = 0.03 and 0.01, respectively)
PalomAGE study cohort B e At baseline, 68% had a G8 score < 14 and were classified as potentially frail
e At 6 months, there was an improvement of the nutritional and the psychological status and a stability over time of
the other geriatric domains
¢ EORTC QLQ-C30:
O From baseline to 6 months, there was a clinically meaningful reduction in pain scale by 10.5 points
O The global QoL was maintained at 6 months. There were no clinically meaningful changes (range 0.3-6.7
points) in the other domains and scales
e EORTC QLQ-ELD14: The 5 scales and 2 single items in the QLQ-ELD14 remained stable during the 6 months
POLARIS e At baseline, 61% had G8 scores < 14, and 21% had ADL scores < 5

e At 6 months, 67% had G8 scores < 14, and 20% had ADL scores < 5

e No association was seen between G8 or ADL scores and dose modifications or AEs

e G8 and ADL scores were generally maintained during the first 6 months of therapy, indicating functional status
was preserved in the older patients receiving PAL

ADL activities of daily living, AE adverse event, EORTC European Organisation for Research and Treatment of Cancer, FACT-B Functional
Assessment of Cancer Therapy — Breast, FUL fulvestrant, G8 Geriatric 8, GHS Global Health Status, HR hazard ratio, HRQoL health-related
quality of life, JADL instrumental activities of daily living, LET letrozole, PAL palbociclib, PBO placebo, QoL quality of life

population, a broad definition of older patient was employed
in this review as it remains in common use.

This review indicated that in RCTs, palbociclib is effec-
tive and well tolerated in older patients with HR+/HER2—
a/mBC who receive a similar clinical benefit compared to
younger patients. RWE studies included more diverse study
populations with regard to race, ECOG PS, CCI, and frailty
scores, and with varying age cutoffs to define older patients,
but overall had studied 14 times more older patients rela-
tive to the clinical trials. Patients were older in RWE stud-
ies compared with RCTs. In PALOMA-2 and PALOMA-3,
the median age of patients who received palbociclib was 62
years and 57 years, respectively, while the largest RWE study
population included in this review had a median age of 67
years [23, 52, 69]. In RWE studies, palbociclib plus ET was
found to be an effective and well-tolerated treatment in the
older patient population, associated with favorable clinical
outcomes comparable to younger patients and with no detri-
mental impact on QoL. Although RWE studies enroll more

older adults and are thought to present a more realistic pic-
ture of the patient population, there may still be biases toward
healthier and more fit participants. In this context, defining
older patients by chronological age may not be enough. There
is a need to distinguish between biological versus physiologi-
cal ageing and to identify age- or disease-related frailties that
could be better managed in older patients with cancer [70].
Additionally, since chronological age may not accurately
reflect physiological and functional status, a geriatric assess-
ment-based approach in treatment decisions may improve out-
comes in older patients with cancer [71]. Of note, although
68% of the patients in the PalomAGE study were considered
frail (based on G8 scores at baseline), palbociclib was well
tolerated with no impact on QoL [60, 62, 63].

Evidence from RCTs shows that patients across age
groups derive similar benefit in PFS and OS from palboci-
clib. Evidence from RWE studies was consistent with that
reported in RCTs; older patients had comparable rwPFS
and OS outcomes versus younger patients. Findings from
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RWE studies are especially relevant due to their large pool of
patients aged > 70 years who are usually underrepresented
in RCTs; only 9% of participants in breast cancer RCTs reg-
istered between 1985 and 2012 were aged > 70 years [72].

In this review, the vast majority of studies with data
reported for both older and younger patients showed higher
rates of dose adjustments in older patients. However, these
dose adjustments did not appear to lead to lower survival
outcomes, and the magnitude of survival benefit was simi-
lar between older and younger patients. Dose modifications
with anticancer therapies are common, and frequent dose
modifications reflect the current drug development frame-
work; most cancer therapies are developed by identifying
their maximum tolerated dose, suggesting that a higher
dose leads to better clinical outcomes [73]. Furthermore,
the underrepresentation of specific populations in con-
trolled trials such as older adults in cancer clinical trials,
limits extrapolation of drug dosage from clinical trial results
to these subpopulations. In this context, findings from this
review of similar survival benefit in both older and younger
patients despite higher rates of dose adjustments in older
patients are of particular importance. Given the caveat that
RWE studies are subject to selection bias and do not allow
causal interpretations, these findings help provide the miss-
ing information from clinical trials on highly selected or
controlled patient populations.

Safety data are crucial to inform treatment decisions for
therapies used over extended time periods, especially in
older patients with cancer who often have several comorbidi-
ties and take multiple medications [8, 74]. The most robust
palbociclib safety data in older patients are from RCTs [27].
In PALOMA trials, higher rates of AEs and those leading to
treatment discontinuation in older versus younger patients
are not surprising, likely due to a higher prevalence of
comorbidities and reduced tolerability in older patients [8].
The safety profile of palbociclib was comparable between
older and younger patients in the few RWE studies that
reported data from both age groups, and neutropenia was
the most common AE. In two RWE studies, among older
patients aged > 70 years and > 75 years, respectively, rates
of all-grade and grade 3/4 neutropenia ranged from 73% to
80.8% and 46.4% to 63% [41, 59]. These neutropenia rates
were comparable or lower than those reported in the pooled
PALOMA analysis wherein rates of all-grade and grade 3/4
neutropenia were 76.9% and 63.4%, respectively, in patients
aged 65—74 years and 90.4% and 73.5%, respectively, in
patients aged > 75 years [27]. The generally similar safety
profiles regardless of age group support treatment optimiza-
tion implementing guidance by geriatric assessment. Geri-
atric assessment-guided care has been proven as a method
to improve safety profiles for systemic treatment, improve
treatment delivery, identify geriatric deficits for specific
interventions, and ultimately improve QoL for older patients.
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Preserving QoL for patients with breast cancer has
gained prominence as a key treatment goal, and HRQoL is
an important endpoint in breast cancer RCTs. Evaluating
the quality of the time gained by delaying disease progres-
sion via geriatric assessments and QoL questionnaires is an
important component of benefit-risk assessments. This is
especially important in older patients with cancer who are
more vulnerable to treatment toxicities due to factors such
as comorbidities, drug interactions, or general health status.
However, HRQoL data from RCTs and RWE studies are
scarce. In PALOMA-2 and PALOMA-3, older patients who
received palbociclib maintained global QoL, with no signifi-
cant differences compared to younger patients [27]. HRQoL
outcomes from real-world studies reflect how patients react
to treatment in routine clinical practice. Given the use of
QoL questionnaires that specifically have been validated in
older populations to help understand their treatment experi-
ence, findings from RWE studies supplement and lend addi-
tional weight to HRQoL outcomes from RCTs [31, 60, 62].
Available data from RWE studies confirm that global QoL
remained stable, and functional status was preserved in older
patients who received palbociclib plus ET [31, 60, 62]. The
maintenance of QoL in addition to greater efficacy and a
favorable safety profile of palbociclib plus ET as compared
to ET further support the use of palbociclib plus ET in older
patients with HR+/HER2— a/mBC.

This review has several strengths and limitations. Sev-
eral systematic reviews have evaluated the evidence for
CDK4/6 inhibitors in the treatment of HR+/HER2— a/mBC
[75-79]. Two narrative reviews and one systematic review
of RCTs have explored the role of CDK4/6 inhibitors in
the treatment of older patients with HR+/HER2— a/mBC
[80-82]; however, there is no comprehensive systematic
review on the evidence for palbociclib in older patients with
HR+/HER2— a/mBC. This systematic review of the exist-
ing literature included both RCTs and observational studies
and followed the PRISMA guidelines. Data from a large
sample size of older patients (RCTs, n = 437; RWE studies,
n = 7408) who received palbociclib for HR+/HER2— a/
mBC were summarized in this review. Findings from real-
world studies were generally consistent with clinical trials
and further support the use of palbociclib plus ET in older
patients with HR+/HER2— a/mBC.

Although a wide-ranging literature search for eligible
studies was conducted, other studies may exist. Older pop-
ulation age cutoff varied across RWE studies, and not all
outcomes of interest were explored by all included studies.
As well, despite the SIOG and EUSOMA expert consen-
sus recommendations for geriatric assessment-guided care
to improve tolerance, HRQoL, and satisfaction in older
patients [9], none of the studies used patients’ physiologi-
cal age (versus chronological age) to guide treatment deci-
sions. Given the heterogeneity in study designs, data were
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not synthesized using meta-analyses. Finally, comparisons
between age groups in RWE studies should be interpreted
with caution due to inherent limitations of observational
studies, including biases, confounding factors, and the lack
of rigorous outcome assessment as in clinical trials.

5 Conclusion

This review indicated that palbociclib in combination with
ET is an effective and well tolerated treatment while pre-
serving QoL for older patients with HR+/HER2— a/mBC;
the clinical benefit profile of palbociclib in older patients
in real-world settings was consistent with results seen in
clinical trials.
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