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Abstract

Background: Cyclin-dependent kinase 4/6 inhibitors (CDK4/6is), palbociclib, ribociclib, and abemaciclib, are approved for
HR+/HER2- metastatic breast cancer (mBC). This real-world study evaluated treatment durations and subsequent treat-
ments of patients with HR+/HER2— mBC who received CDK4/6is plus aromatase inhibitor (Al) in the United States.

Methods: Adult patients with HR+/HER2— mBC who initiated first-line (1L) CDK4/6is plus Al (February 2015-July 2024) were
selected from the US-based Flatiron Health Research database. Stabilized inverse probability of treatment weighting
(sIPTW) was conducted. Kaplan—Meier analyses estimated treatment durations.

Results: Of 11557 patients, 8109, 2006, and 1442 received 1L palbociclib, ribociclib, and abemaciclib, respectively. After
sIPTW, treatment duration was longer for the palbociclib group (median: 20.7 months) than the ribociclib (18.3 months)
and abemaciclib (17.1 months) groups (ribociclib vs palbociclib: hazard ratio [HR] = 1.12 [95% confidence interval (Cl),
1.05-1.20], P=.0008; abemaciclib vs palbociclib: HR=1.13 [95% ClI, 1.05-1.22], P=.0012). Treatment durations were similar
between the ribociclib and abemaciclib groups (HR=1.01 [95% Cl, 0.92-1.11], P=.8280). Twelve-month treatment discon-
tinuation rates were higher among patients initiating ribociclib or abemaciclib, at 39.4% and 41.1%, respectively, than
among patients initiating palbociclib (33.3%). In the analysis of patients who initiated palbociclib, ribociclib, or abemaciclib
from 2017 onward, 49.9%, 37.3%, and 39.4%, respectively, received subsequent treatments; CDK4/6i-containing regimens
accounted for 42.3%, 54.1%, and 55.7%, respectively; notably, more patients initially treated with ribociclib or abemaciclib
transitioned to palbociclib than those who switched oppositely.

Conclusions: Treatment durations, discontinuation rates, and subsequent treatments differ between CDK4/6is for HR
+/HER2- mBC in US routine clinical practice.
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Implications for Practice

ment of HR+/HER2— mBC.

In this real-world study of over 11500 patients with HR+/HER2— metastatic breast cancer (mBC) initiating first-line (1L) treat-
ment with a CDK4/6 inhibitor (CDK4/6i) plus an aromatase inhibitor, those receiving palbociclib had longer treatment duration
with lower discontinuation rates than patients initiating ribociclib or abemaciclib. CDK4/6i-containing regimens were the most
commonly used subsequent treatment, with patients initially treated with ribociclib or abemaciclib more frequently switching
to an alternative CDK4/6i, most often palbociclib. These findings highlight the importance of considering patient characteristics,
efficacy, safety profiles, expected treatment duration, and potential subsequent therapies when selecting a CDK4/6i for 1L treat-

Introduction

A cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) in combina-
tion with endocrine therapy (ET) is the standard of care for
first-line (1L) treatment of hormone receptor-positive/human
epidermal growth factor receptor 2-negative (HR+/HER2—) met-
astatic breast cancer (mBC).* Currently, there are three CDK4/
6is approved by the United States (US) Food and Drug
Administration (FDA), including palbociclib, approved in 2015,
and ribociclib and abemaciclib, both approved in 2017.37 In
phase 3 randomized controlled trials (RCTs) of patients with HR
+/HER2— mBC, 1L treatment with palbociclib (PALOMA-2), ribo-
ciclib (MONALEESA-2), or abemaciclib (MONARCH-3) in combina-
tion with an aromatase inhibitor (Al) significantly prolonged
progression-free survival (PFS; primary endpoint) when com-
pared with placebo plus Al, with similar reductions in the risk of
disease progression seen across all three RCTs (range of hazard
ratios [HR]: 0.54-0.57, all P<.0001).5® In these RCTs, median
overall survival (OS; secondary endpoint) was numerically pro-
longed with palbociclib and abemaciclib versus control treat-
ment, and ribociclib was shown to statistically significantly
prolong 0S.°7** Several factors may contribute to the differen-
ces in efficacy in OS seen in the CDK4/6i versus ET RCTs, includ-
ing study design, loss to follow-up and missing data,
subsequent exposure to CDK4/6is, and patient characteristics
(eg, poorer prognosis), in addition to true potential differences
in efficacy in OS between the CDK4/6is.%*3

Presently, there are no published head-to-head RCTs that have
assessed the comparative efficacy of CDK4/6is; however, several
network meta-analyses and indirect treatment comparison stud-
ies that relied on data from the PALOMA, MONALEESA, and
MONARCH RCTs and used different methodologies to account for
the variability in the CDK4/6i RCTs have reported no significant
differences in PFS and OS between the 3 CDK4/6is.**™*°
Supporting this indirect clinical trial evidence, a growing body of
real-world CDK4/6i comparative effectiveness studies have pro-
vided consistent findings, with no significant differences in real-
world PFS (rwPFS) and/or OS observed across the CDK4/6is in
combination with ET.*>*®2* For example, P-VERIFY (Palbociclib
Verifying Evidence of Real-world Impact Study), a very large real-
world study comparing the effectiveness of the 3 CDK4/6is in
patients with HR+/HER2— mBC (n=9146), provided evidence in
US routine clinical practice that rwPFS and OS do not signifi-
cantly differ across palbociclib, ribociclib, and abemaciclib when
used in combination with an Al (rwPFS range of adjusted HRs
[aHRs]: 0.96-0.98; OS range of aHRs: 0.95-0.98, all pairwise

comparisons P > .05).**%* However, PALMARES-2,%* a retrospec-
tive/prospective multicenter study conducted in Italy, and a ret-
rospective nationwide database analysis conducted in
Denmark?® have reported differences in rwPFS and/or OS among
the three CDK4/6is. In PALMARES-2 (n=1982), in the 1L setting,
rwPFS was better among patients treated with ribociclib
(aHR=0.83 [95% Cl, 0.73-0.95], P=.007) and abemaciclib
(@aHR=0.76 [95% CI, 0.63-0.92], P=.004) versus palbociclib, but
with no significant difference between abemaciclib and ribociclib
(@HR=0.91 [95% Cl, 0.73-1.14], P=.425). Although immature in
the PALMARES-2 study, the exploratory comparison of OS
showed it was also prolonged with ribociclib (HR=0.83 [95% ClI,
0.81-0.84], P<.001) and abemaciclib (HR=0.85 [95% Cl, 0.74-
0.97], P=.014) versus palbociclib.>* In the Danish study (1L
n=1554), rwPFS was also better in the 1L setting with ribociclib
(aHR=0.80 [95% Cl, 0.68-0.96], P=.01) and abemaciclib
(@HR=0.74 [95% Cl, 0.60-0.90], P=.005) versus palbociclib; how-
ever, OS in the 1L and rwPFS in the 2L were not significantly dif-
ferent across the three CDK4/6is.”> Several factors, including
differences in sample sizes, patient characteristics, ET partners,
follow-up times, assessments and definitions of outcomes, statis-
tical approaches, CDK4/6i treatment duration, and subsequent
treatments may have led to the inconsistent findings of these
studies.”**

While real-world comparative effectiveness studies of CDK4/
6is in patients with HR+/HER2— mBC are increasing in number,
there is relatively limited information on treatment durations
and subsequent treatments of patients who receive 1L CDK4/
6is. Therefore, in this large real-world study, we aimed to gain a
better understanding of the differences in patient demographic
and clinical characteristics, treatment durations, discontinua-
tion rates, subsequent treatments, and switching between the
three CDK4/6is in patients with HR+/HER2— mBC treated with a
1L CDK4/6i in combination with an Al in US routine clini-
cal practice.

Methods
Study design

The current, large, real-world data analysis (NCT06495164) used
the latest available Flatiron Health Research Database (data cut-
off date: January 31, 2025) with more patients being included
and having a longer follow-up than the prior OS and rwPFS anal-
yses.>?3 The Flatiron Health Research Database is a deidenti-
fied electronic health record (EHR) database with over 750 000
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patients with breast cancer represented in the EHR data at
the time of this study. Structured and unstructured patient-
level data are curated in this database using machine learning-
enabled natural language processing and technology-enabled
abstraction,*?® with Flatiron Health’s quality and perfor-
mance assessment frameworks enabling validation of study
variables.?*!

Patients at least 18 years of age diagnosed with HR+/HER2—
mBC who initiated palbociclib, ribociclib, or abemaciclib in com-
bination with an Al between February 3, 2015 and July 31, 2024
(index period) as 1L treatment were included in the study popula-
tion (Figure S1). The 1L treatment must have been initiated within
14 days before a patient’s mBC diagnosis date and up to 90 days
after. Patients were excluded if they participated in a clinical trial
during the study period. Patients were followed from the start of
index treatment until the data cutoff date, death, or last medical
activity, whichever occurred first.

This study was conducted in accordance with the Guidelines
for Good Pharmacoepidemiology Practices issued by the
International Society for Pharmacoepidemiology (ISPE), Good
Practices for Outcomes Research issued by the International
Society for Pharmacoeconomics and Outcomes Research
(ISPOR), and Good Practices for Real-World Data Studies of
Treatment and/or Comparative Effectiveness issued jointly by
ISPOR and ISPE. As this study was a retrospective analysis of a
deidentified database, it was exempt from institutional review
board approval and did not require informed patient consent.

CDK4/6i treatment durations and
subsequent treatments

CDK4/6i treatment duration and discontinuation were assessed
in all patients; subsequent treatments for mBC were examined
in a separate analysis of patients who started 1L treatment from
2017 onward the 3 CDK4/6is were all approved in the US. A sub-
sequent treatment was defined as a change in systemic therapy
triggering a line advancement with the exception of changes in
Al (ie, a change from one Al to another did not trigger a line ad-
vancement). However, a change to fulvestrant as the ET partner
was considered as a line advancement regardless of whether
the CDK4/6i remained the same or not. CDK4/6i switching was
defined as changing the CDK4/6i with or without changing the Al
partner. CDK4/6i treatment duration, regardless of the change
of line of therapy (LOT), was defined as the time from the start
of the specific CDK4/6i to treatment discontinuation or death,
whichever came first. First-line CDK4/6i treatment duration was
defined as the time from the start of the specific CDK4/6i to
treatment discontinuation or death during the 1LOT. CDK4/6i
discontinuation was defined as no medical records of the spe-
cific CDK4/6i use for at least 60 days after its last use during
follow-up. Patients were censored at the earlier of their last
medical activity or data cutoff if they were alive and had not ex-
perienced treatment discontinuation.

Statistical analyses

Baseline demographic and clinical characteristics were stratified
by index CDK4/6i treatment and summarized with descriptive
statistics. Treatment durations with 95% confidence intervals

(Cls) were estimated using the Kaplan-Meier method with Cox
proportional hazards models used to calculate HRs and corre-
sponding 95% Cls. Treatment durations were compared in the
unadjusted analyses and after stabilized inverse probability
treatment weighting (sIPTW; primary analysis). The sIPTW
method was implemented to balance baseline demographic
and clinical characteristics between CDK4/6i treatment groups.
It used propensity scores estimated with a multivariable multi-
nomial logistic regression model that incorporated baseline pa-
tient characteristic variables, including age, sex, race, practice
type, Eastern Cooperative Oncology Group performance status,
stage of disease at initial diagnosis, visceral metastasis, bone-
only metastasis, number of metastatic disease sites, and
disease-free interval (the time from initial diagnosis of breast
cancer to diagnosis of mBC). A sensitivity analysis of duration of
treatment was conducted with a multivariable Cox proportional
hazards model that used these same variables as covariates. A
separate analysis was carried out in patients who started 1L
treatment from 2017 onward. All statistical analyses were per-
formed using SAS version 9.4.

Results

Patients

A total of 11557 patients with HR+/HER2— mBC who initiated 1L
treatment with palbociclib (n=8109), ribociclib (n=2006), or
abemaciclib (n=1442) in combination with an Al between
February 2015 and July 2024 were eligible for the study analyses
(Figure S1). Demographic and clinical characteristics of patients
in the unadjusted analysis and after sSIPTW are shown in Table 1.
In the unadjusted analysis, patients were older in the palbociclib
group (median age: 67.0 years) than in the ribociclib (64.0 years)
and abemaciclib (65.0years) groups. Most patients across all
study groups were female (~99%). More patients in the riboci-
clib group (26.0%) were premenopausal than in the palbociclib
(16.8%) and abemaciclib (22.4%) groups. Approximately one-
third (33.7%-35.4%) of patients had visceral metastasis; slightly
fewer patients in the abemaciclib group (42.5%) had bone-only
metastasis than in the palbociclib (47.1%) and ribociclib (46.8%)
groups. After sIPTW, baseline demographics and clinical charac-
teristics were generally balanced between the three CDK4/6i
groups. Arithmetic median durations of follow-up remained con-
sistent before and after sIPTW, at 32 months for the palbociclib
group, ~16 months for the ribociclib group, and 20 months for
the abemaciclib group.

Treatment durations and
discontinuation rates

Median treatment durations are shown for the unadjusted analy-
sis and after sIPTW in Figure 1A and 1B, respectively. In the pri-
mary analysis, after sIPTW, treatment duration, regardless of LOT
change, was significantly longer for patients in the palbociclib
group than in the ribociclib group (median=20.7 [95% Cl, 20.1-
21.5] vs 18.3 [95% Cl, 17.1-20.0] months; HR=1.12 [95% Cl, 1.05-
1.20], P=.0008) and the abemaciclib group (median=20.7 [95%
Cl, 20.1-21.5] vs 17.1 [95% Cl, 15.6-19.1] months; HR=1.13 [95%
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Figure 1. CDK4/6i treatment duration and discontinuation regardless of LOT change in the unadjusted analysis (A) and after sIPTW (B).
Abbreviations: ABE, abemaciclib; Al, aromatase inhibitor; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; Cl, confidence interval; HR, hazard ratio;
LOT, line of therapy; mos, months; PAL, palbociclib; RIB, ribociclib; sIPTW, stabilized inverse probability of treatment weighting.

Cl, 1.05-1.22], P=.0012) (Figure 1B). Median treatment durations consistent with those observed in the unadjusted (Figure 1A) and
were similar among the ribociclib and abemaciclib study groups sensitivity analyses. In the sensitivity analysis, for example, the
(HR=1.01 [95% Cl, 0.92-1.11], P=.8280). These findings were multivariable Cox proportional hazards model of treatment
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duration yielded an aHR of 1.10 (95% Cl, 1.03-1.18, P=.0037) for
ribociclib versus palbociclib; an aHR of 1.15 (95% ClI, 1.07-1.23,
P=.0002) for abemaciclib versus palbociclib; and an aHR of 1.04
(95% Cl, 0.95-1.14, P=.3855) for abemaciclib versus ribociclib.
Consistent results were also observed when duration of treatmen-
t was analyzed for CDK4/6i treatment in 1LOT only (Figure 2).

After sIPTW, compared with the palbociclib group, discontinu-
ation rates were higher early on (3 months) among those who
initiated ribociclib or abemaciclib (9.0% vs 12.0% or 13.4%, re-
spectively), which remained consistent after 12 months (33.3%
vs 39.4% or 41.1%, respectively) and 24 months (54.5% vs 57.9%
or 60.9%, respectively) (Figure 1B). These findings were similar
to those of the unadjusted analysis (Figure 1A).

Analysis of patients who started index
CDK4/6i plus Al treatment from
2017 onward

This analysis included all patients who initiated 1L CDK4/6i plus
Al treatment from 2017 onward (total N=10246; 6798 with pal-
bociclib, 2006 with ribociclib, 1442 with abemaciclib). Baseline
demographics and clinical characteristics in the unadjusted
analysis and after sIPTW for this patient population are shown
in Table S1. After sIPTW, patient characteristics were generally
balanced between the treatment groups.

Treatment durations and discontinuation rates

Treatment durations in this separate analysis for the unadjusted
analysis (Figure 3A) and after sIPTW (Figure 3B) were consistent
with those of the primary population. After sIPTW, treatment
durations, regardless of LOT change, were significantly longer in
the palbociclib (median=20.8 months) than in the ribociclib
(18.3 months) and abemaciclib (17.0 months) groups (ribociclib
vs palbociclib: HR=1.12 [95% Cl, 1.05-1.20], P=.0009; abemaci-
clib vs palbociclib: HR=1.14 [95% Cl, 1.06-1.23], P=.0008).
Median treatment durations were similar between the ribociclib
and abemaciclib groups (HR=1.02 [95% Cl, 0.92-1.12], P=.7491).
Similar findings were observed in the unadjusted analysis
(Figure 3A) and sensitivity analysis. In the sensitivity analysis, for
example, the multivariable Cox proportional hazards model of
treatment duration yielded an aHR of 1.10 (95% Cl, 1.03-1.18,
P=.0037) for ribociclib versus palbociclib; an aHR of 1.15 (95%
Cl, 1.07-1.24, P=.0001) for abemaciclib versus palbociclib; and
an aHR of 1.04 (95% ClI, 0.95-1.14, P=.3692) for abemaciclib ver-
sus ribociclib. Consistent results were also observed when dura-
tion of treatment was analyzed for CDK4/6i treatment in the
1LOT only (Figure 4).

Discontinuation rates for patients who started 1L treatment
from 2017 onward were also consistent with the findings of the
primary population. After sIPTW (Figure 3B), compared with the
palbociclib group, discontinuation rates were higher early on
(3 months) among those who initiated ribociclib or abemaciclib
(8.7% vs 12.0% or 13.4%, respectively), which remained consis-
tent after 12months (33.0% vs 39.4% or 41.3%, respectively)
and 24 months (54.6% vs 57.9% or 61.2%, respectively).

Subsequent treatments and CDK4/6i switching

In the analysis of patients who started treatment from 2017 on-
ward, after sIPTW, more patients treated with 1L palbociclib re-
ceived subsequent treatment than those treated with ribociclib or
abemaciclib (49.9% vs 37.3% or 39.4%, respectively; Table S2);
however, follow-up time was longer for patients who received 1L
palbociclib (median=30.9 vs 16.4 vs 20.1 months, respectively;
Table S1). Among the patients in the 1L palbociclib group who re-
ceived subsequent treatment, 17.1% received ET alone, 18.4% re-
ceived chemotherapy with or without ET, and 42.3% received a
CDK4/6i-containing regimen; 22.2% received other therapies
(Figure 5). Among the patients in the 1L ribociclib and abemaciclib
groups who received subsequent treatments, similar proportions
received ET alone (12.3% and 11.0%), chemotherapy with or with-
out ET (13.4% and 13.6%), and CDK4/6i-containing treatment
(54.1% and 55.7%), respectively.

Among those who received subsequent treatment, the same
CDK4/6i regardless of other anticancer treatment was continued
for 25.8% of patients in the palbociclib group, 18.9% of patients
in the ribociclib group, and 22.8% of patients in the abemaciclib
group (Table S2). CDK4/6i switching rates of those who had any
subsequent treatment, with or without changing their Al part-
ner, were higher in the ribociclib group (20.3% switched to pal-
bociclib; 14.1% switched to abemaciclib) and abemaciclib group
(23.1% switched to palbociclib; 7.8% switched to ribociclib) than
those in the palbociclib group (5.2% switched to ribociclib;
10.1% switched to abemaciclib). Of those who had any subse-
quent treatment, relatively few patients treated with 1L palboci-
clib switched to another CDK4/6i without changing the Al
partner (6.1%), while approximately one-quarter of patients
treated with either 1L ribociclib or abemaciclib switched to an-
other CDK4/6i, most often to palbociclib (Figure 6). These find-
ings were all generally consistent in the unadjusted analysis.

Discussion

In this large real-world study, including 11557 patients with HR
+/HER2— mBC who received CDK4/6i plus Al treatment from
February 2015 up until July 31, 2024, represented in the US-
based EHR database, patients who initiated 1L palbociclib plus
Al had significantly longer treatment duration than those who
initiated 1L ribociclib or abemaciclib (sIPTW primary analysis:
20.7 vs 18.3 or 17.1 months, respectively). Additionally, in the 1L
palbociclib group, rates of CDK4/6i discontinuation at 3, 6, 12,
and 24 months were the lowest compared with the 1L ribociclib
and abemaciclib groups. CDK4/6i-containing regimens were the
most common subsequent treatments; patients treated with 1L
ribociclib and abemaciclib more frequently switched to an alter-
native CDK4/6i, most often to palbociclib, than those treated
with 1L palbociclib. These findings highlight the importance of
considering patient characteristics, efficacy, safety profiles,
expected treatment duration, and potential subsequent thera-
pies when selecting a CDK4/6i for 1L treatment of HR+/HER2—
mBC. Early detection of resistance and using biomarkers should
be considered to guide and tailor subsequent treatment for
patients with HR+/HER2— mBC.3%33

As a drug class, CDK4/6is have been most prominently associ-
ated with hematologic and gastrointestinal toxicity.>*>°
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Figure 2. 1L CDK4/6i treatment duration and discontinuation in the unadjusted analysis (A) and after sIPTW (B). Abbreviations: 1L, first-line; ABE,
abemaciclib; Al, aromatase inhibitor; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; Cl, confidence interval; HR, hazard ratio; mos, months; PAL,
palbociclib; RIB, ribociclib; sIPTW, stabilized inverse probability of treatment weighting.

However, while neutropenia, foremostly, but also anemia and more often occur in patients treated with abemaciclib and, sec-
thrombocytopenia are most frequently observed with palboci- ondly, ribociclib.>**> Although less common, hepatic (eg, ele-
clib and, secondly, ribociclib, diarrhea, nausea, and/or vomiting vated liver enzymes), cardiac (eg, QT prolongation), and
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Figure 3. CDK4/6i treatment duration and discontinuation regardless of the LOT change in patients who started index treatment from 2017 onward
in the unadjusted analysis (A) and after sSIPTW (B). Abbreviations: ABE, abemaciclib; Al, aromatase inhibitor; CDK4/6i, cyclin-dependent kinase 4/6
inhibitor; Cl, confidence interval; HR, hazard ratio; LOT, line of therapy; mos, months; PAL, palbociclib; RIB, ribociclib; sIPTW, stabilized inverse
probability of treatment weighting.
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Figure 4. 1L CDK4/6i treatment duration and discontinuation in patients who started index treatment from 2017 onward in the unadjusted analysis
(A) and after sIPTW (B). Abbreviations: 1L, first-line; ABE, abemaciclib; Al, aromatase inhibitor; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; Cl,
confidence interval; HR, hazard ratio; mos, months; PAL, palbociclib; RIB, ribociclib; sSIPTW, stabilized inverse probability of treatment weighting.
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Figure 5. Subsequent treatments of patients who started index CDK4/6 plus Al treatment from 2017 onward in the unadjusted analysis (A) and after
sIPTW (B). ?Chemotherapy with or without endocrine therapy. Percentage of patients who received subsequent treatment (defined as a change in
systemic therapy triggering a line advancement with the exception of changes in Al). The percentage of patients who did not receive any subsequent
treatment in the unadjusted analysis (A) were 50.5% in the PAL + Al group, 62.3% in the RIB + Al group, and 60.2% in the ABE + Al group with median
durations of follow-up of 30.8 months, 16.7 months, and 20.1 months, respectively, and in the sIPTW analysis (B) were 50.1% in the PAL + Al group,
62.7% in the RIB + Al group, and 60.6% in the ABE + Al group with median durations of follow-up of 30.9 months, 16.4 months, and 20.1 months,
respectively. Abbreviations: 1L, first-line; ABE, abemaciclib; Al, aromatase inhibitor; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; PAL, palbociclib;

RIB, ribociclib; sIPTW, stabilized inverse probability of treatment weighting.

pulmonary (eg, interstitial lung disease) adverse events have
also been found to occur at different rates with the three CDK4/
6is.>*° As the CDK4/6is differ in their toxicity profiles, 3** treat-
ment durations and discontinuation rates could also have been
differentially impacted by the management of the associated
specific toxicities of each of the CDK4/6is, including any dose
adjustments made in the real-world setting.

Real-world studies have reported widely varying rates, rang-
ing from 33% to 81.5%, of dose reductions among patients with
HR+/HER2— mBC treated with the CDK4/6is, palbociclib, riboci-
clib, and abemaciclib but have consistently seen that patients

who are managed with dose reductions experience better sur-
vival outcomes.>* Three studies have also reported that treat-
ment duration and/or time to next treatment are longer among
those patients who have dose modifications compared with
those who do not.*®*° Such findings suggest that dose modifi-
cations may be associated with increased tolerability, fewer ad-
verse events and less discontinuation over the course of
treatment.®®*3° The longer treatment duration and less discon-
tinuation seen with palbociclib in this study may be influenced
by its longer time on the market and thus, greater provider ex-
perience with palbociclib treatment management. As
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Figure 6. Sankey plot of CDK4/6i switching without changing of Al partner in patients who started index CDK4/6 plus Al treatment from 2017 onward
after sIPTW. Percentages were calculated from patients with any subsequent treatment (index treatment: PAL + Al, n = 3392; RIB + Al, n = 748; ABE +
Al, n = 567). Abbreviations: 1L, first-line; ABE, abemaciclib; Al, aromatase inhibitor; CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; PAL, palbociclib;

RIB, ribociclib; sIPTW, stabilized inverse probability of treatment weighting.

information regarding dose adjustments were not available at
the time of this study, it is important that future studies investi-
gate how CDK4/6i dose modifications influence treatment dura-
tion. Dose optimization has become a highly recognized
strategy for improving treatment outcomes, alongside personal-
izing patient care and emphasizing quality of life with both gov-
ernment (Project Optimus) and patient (Patient-Centered
Dosing Initiative) -led initiatives.”* A patient advocate-led survey
of 1221 patients with mBC has reported that among those who
experienced at least one significant treatment-related side effect
(86% of survey respondents), 46% had a dose reduction to man-
age it, and most (83%) reported “feeling better.”*? In this survey,
92% of patients affirmed they were willing to discuss flexible
dosing options with their providers to maintain or improve their
quality of life.*” These patient responses underscore that dose
optimization is highly relevant considering patients with HR
+/HER2— mBC may stay on a CDK4/6i for the rest of their life.

In this study, the most common subsequent treatments
following 1L CDK4/6is were CDK4/6i-containing regimens
(42.3%-55.7%); fewer patients received ET alone (11.0%-17.1%),
chemotherapy with or without ET (13.4%-18.4%), or other thera-
pies (19.7%-22.2%). Similar results were reported in another
Flatiron study from Martin et al.,** which specifically assessed
systemic therapies following progression with a 1L CDKA4/6i-
containing treatment (n=1210; 2015-2020; 88% of patients re-
ceived 1L palbociclib). In the study, CDK4/6is were also the most
common subsequent treatment, with 36% of patients

continuing on a CDKA4/6i, a proportion that increased over the
study years; 29.7% received chemotherapy (proportion de-
creased over study years), 12.4% received ET alone, and 20.2%
received other therapies.*® Furthermore, the study found that
74.4% of patients continued on the same CDK4/6i, with more
patients treated with 1L ribociclib and abemaciclib having
switched to different CDK4/6is than those treated with 1L palbo-
ciclib.®® This was also true in our study, with the majority of
patients who received 1L palbociclib who went on to receive a
subsequent treatment continuing with palbociclib; however,
those who received 1L ribociclib and abemaciclib more fre-
quently switched to another CDK4/6i, most often palbociclib.
More frequent switching of CDK4/6is in patients treated with
ribociclib and abemaciclib was also seen in the PALMARES-2
study; the primary reason for switching CDK4/6is was
treatment-induced toxicity (86%).2* Finally, our results were
also similar to a small study of patients with HR+/HER2— mBC
treated with palbociclib plus an Al (n=242) that used the US
Syapse Learning Health Network longitudinal database (2015-
2020), in which median 1L treatment duration was 23.9 months
and CDK4/6is were the most common subsequent treatment
(39.6%) with 73.8% receiving palbociclib, while 20.8% received
chemotherapy.** While studies conducted in the US show rela-
tively similar treatment sequencing, those conducted in other
countries indicate that continuing CDK4/6is is less common,
which may be related to guidelines not recommending rechal-
lenging patients with another CDK4/6i.*>*
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In the phase 2 MAINTAIN clinical trial, improved PFS was seen
among patients with HR+/HER2— mBC who had progressed on a
CDK4/6i and then switched to ribociclib plus ET versus ET alone
(n=119; median PFS: 5.3 vs 2.8 months, HR=0.57 [95% Cl, 0.39-
0.85], P=.006).*" The phase 3 post-MONARCH clinical trial also
reported improved PFS among patients with HR+/HER2— mBC
who had progressed on a CDK4/6i plus Al and then switched to
abemaciclib plus fulvestrant versus placebo plus fulvestrant
(n=368; median PFS: 6.0 vs 5.3 months, HR=0.73 [95% Cl, 0.57-
0.95], P=.017)."® However, no improvement in PFS compared
with ET alone was found in the PACE and PALMIRA trials of
patients whose disease had progressed on a CDK4/6i plus ET
and then switched to or were rechallenged with palbociclib plus
ET.**% Further research remains a critical need to understand
the association of survival outcomes with subsequent treat-
ments, patient characteristics (eg comorbidities), and gene
mutations over the course of CDK4/6i treatment.

Key strengths of our study include that, to our knowledge, it
is the largest study to date of 1L CDK4/6i treatment durations,
subsequent treatments, and CDK4/6i switching among patients
with HR+/HER2— mBC, the diversity of patients in demographic
and clinical characteristics represented in the analyses, and the
comprehensiveness of longitudinal data collected from US rou-
tine clinical practice and represented in the data source.
Additionally, multiple baseline demographic and clinical charac-
teristics were adjusted using sIPTW or multivariable regression
analysis, with the EHR-derived data in the real-world database
having been validated using quality and performance assess-
ment frameworks, as described previously.”*3* Furthermore,
the robustness of our findings was evidenced by their consis-
tency across multiple methodologies, including after sSIPTW (pri-
mary analysis), multivariable (sensitivity analysis) adjustment
and in the analysis of patients treated from 2017 onward.

Limitations of this study include that it was a retrospective
database analysis of EHRs, which may have inaccurate or incom-
plete data capture. Also, information about dose adjustments or
reasons for discontinuation and subsequent treatments (eg, dis-
ease progression or toxicity) were not available in the data
source at the time of data analysis, and further study is war-
ranted. Although sIPTW and multivariable analyses were utilized
to mitigate potential bias in this study, the effects of unmeas-
ured covariates, such as socioeconomic factors and prior adju-
vant therapies, could not be excluded. Compared with the
palbociclib group, the ribociclib and abemaciclib groups had
smaller sample sizes and shorter follow-up durations. Finally,
our findings may not generalize to patient populations that are
underrepresented in the data source, as well as to those in
other countries.

Conclusions

In this large real-world study (n=11 557), patients with HR
+/HER2— mBC who initiated 1L palbociclib in combination with
an Al had longer treatment duration with lower discontinuation
rates compared with those who initiated 1L ribociclib or abema-
ciclib. CDK4/6i-containing regimens were the most commonly
used subsequent treatments. Further research is warranted to
understand the clinical outcomes associated with early

discontinuation and switches between CDK4/6is among patients
with HR+/HER2— mBC.
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