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Purpose: To assess adherence and persistence with palbociclib therapy in patients with HR+/HER2- metastatic breast cancer (mBC) 
in a US real-world setting.
Methods: This retrospective study evaluated palbociclib dosing, adherence, and persistence using commercial and Medicare 
Advantage with Part D claims data from the Optum Research Database. Adult patients with mBC who had continuous enrollment 
12 months prior to mBC diagnosis and initiated first-line palbociclib with aromatase inhibitor (AI) or fulvestrant between 02/03/2015 
and 12/31/2019 were included. Demographic and clinical characteristics, palbociclib dosing and dose changes, adherence (medication 
possession ratio [MPR]), and persistence were measured. Adjusted logistic and Cox regression models were used to examine 
demographic and clinical factors associated with adherence and discontinuation.
Results: Patients (n = 1066) with a mean age of 66 years were included; 76.1% received first-line palbociclib+AI and 23.9% 
palbociclib+fulvestrant. Most patients (85.7%) initiated palbociclib at 125 mg/day. Of the 34.0% of patients with a dose reduction, 
82.6% reduced from 125 to 100 mg/day. Overall, 80.0% of patients were adherent (MPR), and 38.3% discontinued palbociclib during 
a mean (SD) follow-up of 16.0 (11.2) and 17.4 (13.4) months, for palbociclib+fulvestrant and palbociclib+AI, respectively. Annual 
income below $75,000 was significantly associated with poor adherence. Older age (age 65–74 years (hazard ratio [HR] 1.57, 95% CI, 
1.06, 2.33), age ≥75 years (HR 1.61, 95% CI: 1.08, 2.41)) and bone-only metastatic disease (HR 1.37, 95% CI, 1.06, 1.76) were 
significantly associated with palbociclib discontinuation.
Conclusion: In this real-world study, >85% of patients started palbociclib at 125 mg/day and 1 in 3 had dose reductions during the 
follow-up. Patients were generally adherent and persistent with palbociclib. Older age, bone-only disease, and low-income levels were 
associated with early discontinuation or non-adherence. Further studies are needed to understand the associations of clinical and 
economic outcomes with palbociclib adherence and persistence.
Keywords: breast cancer, palbociclib, adherence, persistence, metastatic

Plain Language Summary
Breast cancer is the most frequent cancer among women. The treatment goal of metastatic breast cancer (mBC) is extending patient 
survival time while sustaining quality of life. Endocrine therapy (aromatase inhibitor [AI] or fulvestrant) in combination with a cyclin- 
dependent kinase 4/6 inhibitor (CDK4/6i) is recommended as first-line treatment for patients with hormone-receptor positive, human 
epidermal growth factor receptor 2 negative (HR+/HER2-) mBC. Treatment adherence is crucial for meeting treatment goals. This 
observational study sought to evaluate adherence and persistence with palbociclib therapy in patients with HR+/HER2- mBC identified 
among commercial and Medicare Advantage with Part D enrollees in the Optum Research Database between 02/03/2015 and 12/31/ 
2019. Overall, 1066 patients, with average age around 66 years were assessed; 73.6% were post-menopausal; 76.1% were treated with 
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first-line palbociclib combined with aromatase inhibitors and 23.9% palbociclib combined with fulvestrant. Most patients (85.7%) 
started palbociclib at the dose of 125 mg/day. About one-third of the patients reduced their dose strength, and most of the patients who 
reduced strength (83%) reduced to 100 mg/day. Overall, 80.0% of patients were adherent to treatment, and just under 40% 
discontinued palbociclib during average follow-up periods of 16.0 and 17.4 months, for palbociclib+fulvestrant and palbociclib+AI, 
respectively. Patients with income below $75,000/year were one-third less likely to be adherent. Also, age ≥65 years and bone-only 
metastatic disease were significantly associated with discontinuing palbociclib. More studies are needed for supportive evidence.

Introduction
Breast cancer, the most common cancer in women in the United States (US), was newly diagnosed in an estimated 
280,000 women in 2021.1 Six percent of new breast cancer cases present with distant metastases, for which the 5-year 
relative survival rate is 29%.1

The intent of metastatic breast cancer (mBC) treatment is to extend survival while maintaining quality of life.2 Molecular 
subtype, defined by hormone receptor (HR) and human epidermal growth factor receptor 2 (HER2) status, can inform 
selection of appropriate treatments.3 Approximately 60% of mBCs are HR-positive, HER2-negative (HR+/HER2-),4 

a subtype that is sensitive to endocrine therapies.3

Current National Comprehensive Cancer Network (NCCN) treatment guidelines recommend endocrine therapy 
(aromatase inhibitor [AI] or fulvestrant) in combination with a cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) as first- 
line treatment for patients with HR+/HER2- recurrent or de novo mBC, in the absence of visceral crisis.3 The 
combination of first-line CDK4/6i with endocrine therapy has shown significant improvement in progression-free 
survival over endocrine monotherapy in Phase III trials in patients receiving initial treatment for metastatic disease or 
patients who progressed after prior endocrine therapy.5–10

Palbociclib, a potent and selective oral CDK4/6i, was the first in its class to receive Food and Drug Administration 
approval for the treatment of HR+/HER2- advanced or mBC in the US.11 Among post-menopausal patients with HR 
+/HER2- advanced breast cancer without prior treatment for advanced disease, the PALOMA-2 phase III trial demon-
strated significantly longer progression-free survival (PFS) in patients receiving palbociclib with letrozole compared with 
letrozole alone (hazard ratio [HR], 0.58; 95% confidence interval [CI], 0.46, 0.72).5 Similarly, palbociclib combined with 
fulvestrant showed significant benefit over fulvestrant alone in PALOMA-3, a phase III study in patients with HR 
+/HER2- mBC who had progressed following prior endocrine therapy (HR, 0.46; 95% CI, 0.36, 0.59).6

The effectiveness of palbociclib combination therapies has been reported outside of clinical studies. A real-world 
study by DeMichele et al, in 1430 patients with mBC, reported that relative to letrozole alone, palbociclib combination 
therapy (palbociclib plus letrozole) was associated with significantly longer median real-world PFS, 20.0 vs 11.9 months; 
HR, 0.58; 95% CI, 0.49–0.69.12 In 1383 patients with HR+/HER2- mBC, Brufsky et al found that the real-world breast 
tumor response rate was 58.6% in the palbociclib plus letrozole group and 39.1% in the letrozole group, odds ratio 2.21 
(95% CI, 1.503.25).13

Outside of controlled clinical trial settings, ensuring that patients take oral anti-cancer therapies, such as palbociclib, 
as prescribed (ie, are adherent) and for an extended period of time (ie, are persistent) is crucial for meeting treatment 
goals. Maintaining medication compliance for an extended duration, however, may be stymied by real-life factors 
including cost, adverse events, and patient perception, among others.14 Inadequate compliance with oral anti-cancer 
therapies has been known to lead to worsened outcomes and increased healthcare costs.14–19

Palbociclib treatment utilization has been reported in retrospective studies, but measures of adherence and persistence 
with palbociclib have not been characterized among patients treated in real-world clinical practice.20 A medical record 
review of patients who received palbociclib+AI in the US reported that 21.1% of patients discontinued treatment over 
a mean follow-up period of 9.9 months; among those who discontinued, the mean duration of palbociclib treatment was 
8.3 months, not accounting for patients who continued and may have been doing well on treatment at the time of 
measurement.20 A study of 813 patients receiving palbociclib+AI in the US Flatiron health database reported a median 
duration of 16.3 months in the first-line setting. However, no analysis of whether patients adhered to the recommended 
prescribing intervals during this time or on drivers of persistence was conducted.21
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Real-world assessment of palbociclib persistence and adherence and an in-depth analysis of factors driving high/low 
persistence and adherence are yet to be evaluated. Current data on variations in palbociclib treatment patterns are needed 
to aid identification of patient subgroups susceptible to early discontinuation and non-adherence, to understand possible 
drivers of low compliance, and to tailor programs to address specific barriers to high adherence and persistence.

The aim of this study was to describe first-line palbociclib treatment patterns among patients with HR+/HER2- mBC 
in the US, including initial dose and dose changes, measures of adherence and persistence, and factors associated with 
high adherence and persistence.

Methods
Study Design and Data Sources
This observational cohort study analyzed commercial and Medicare Advantage with Part D claims data from the Optum 
Research Database (ORD). The ORD is a de-identified, longitudinal administrative healthcare claims database containing over 
73 million lives21 with age and gender representation similar to the US-insured population, and with geographic coverage 
across the US.22 The study received an exemption from Institutional Review Board review because it used de-identified 
secondary data. Approval through Optum’s data disclosure review for HIPAA privacy was secured prior to linking socio-
economic data to claims and enrollment data.

Sample Selection
Patients, 18 years or older, with evidence of mBC between January 01, 2010, and December 31, 2019, were identified via ≥2 non- 
diagnostic claims with International Classification of Disease, Ninth or Tenth Revision, Clinical Modification (ICD-9-CM or 
ICD-10-CM) codes for breast cancer (ICD-9-CM, 174.x, 175.x or ICD-10-CM, C50.x1x, C50x2x) ≥30 days apart and within 
1 year, and ≥2 claims on different dates with a secondary malignancy diagnosis (ICD-9-CM, 196.2, 196.5, 196.8, 197.x – 199.0 
or ICD-10-CM, C772, C77.4, C77.8, C78.xx – C89.xx) on or any time after the breast cancer diagnosis date.

Eligible patients had ≥1 pharmacy claim for palbociclib between February 3, 2015, and December 31, 2019, and 
enrolled continuously in both medical and pharmacy benefits for ≥12 months prior to and ≥1 month after their first 
palbociclib claim. The date of the first palbociclib claim was considered the index treatment date, and patients were 
included if they had palbociclib as first-line treatment in combination with either fulvestrant or AIs (anastrozole, 
exemestane, or letrozole). Receipt of fulvestrant or an AI was considered a proxy for HR+ mBC. HER2 status is not 
well captured through diagnosis or procedure codes; therefore, patients were considered to have HER2- mBC, and thus 
eligible for inclusion, if there was no evidence of a prescription for an anti-HER2 therapy at any time, a method 
employed frequently in prior studies using administrative claims as a proxy for categorizing subtype.23,24

In addition, eligible patients had demographic and insurance information, no evidence of clinical trial participation, 
no evidence of pregnancy during the study period, and no evidence of another cancer (≥2 claims for same type of cancer 
≥30 days apart and within 1 year) in the 24 months prior to the index treatment date. Patients were followed from the 
index date through the earliest of health plan disenrollment, discontinuation of palbociclib, death, or end of the study 
period (December 31, 2019).

Study Measures
Patient demographics, clinical, and insurance characteristics were measured at the index date, including age, gender, 
geographic region, insurance type, race or ethnicity, level of education, and household income. Clinical characteristics 
examined included: age at metastatic date, comorbidities during baseline, death during follow-up, and type and site of 
metastases during variable baseline of up to 24 months pre-index through 30 days post-index. Menopausal status was 
assigned based on a published algorithm.24 Patients were considered post-menopausal if they were female ≥60 years old, 
received bilateral oophorectomy prior to the index date; or had a diagnosis of postmenopausal status or menopause 
during the entire data period.

Patients were allocated to cohorts based on receipt of first-line palbociclib+AI or palbociclib+fulvestrant regimens, 
with a line of therapy algorithm adapted from similar claims analyses.12,23–25 The date of the first agent prescribed after 
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mBC diagnosis was captured as the first-line treatment start date. Treatments given within 30 days of this first agent were 
grouped into the first-line regimen, which continued until the earliest of addition or change to a new agent, discontinua-
tion (treatment gap of ≥90 days), death, disenrollment or end of the study. Biosimilars were grouped together with the 
original drug for identification of the regimens.

Adherence with palbociclib treatment was measured using the medication possession ratio (MPR).26,27 MPR was 
calculated as the sum of the number of days supply of palbociclib divided by the number of days between the first and the 
last fill; at least two fills of palbociclib were required to compute MPR. MPR was categorized as 0-<20%, 20-<40%, 40- 
<60%, 60-<80%, and 80–100%; “adherent” was defined as MPR of 80% or greater. A sensitivity analysis adjusted for 
inpatient stays, assuming that the facility supplied medications. MPR was assessed over the patient’s variable follow-up 
time.

Palbociclib persistence was measured as days to therapy discontinuation and the total number of prescription fills for 
palbociclib prior to discontinuation; discontinuation was defined as a gap in therapy of ≥90 days. The date of 
discontinuation was defined as the date when the last prescription filled prior to the gap in therapy ran out of supply. 
A sensitivity analysis adjusted for inpatient events.

Statistical Analyses
Demographic, clinical, socioeconomic, and treatment characteristics were analyzed descriptively and stratified by first- 
line regimen (palbociclib+AI or palbociclib+fulvestrant). Comorbidity burden was measured using the Charlson 
Comorbidity Index over the baseline period.28 Persistence with palbociclib and time to first-dose decrease were analyzed 
using Kaplan–Meier (KM) methods. The median time to event and the 95% confidence interval around the median were 
reported. Logistic regression analyses assessed baseline patient characteristics associated with palbociclib adherence (ie, 
MPR of 80% or greater) and a Cox proportional hazards assessed persistence (ie, time to discontinuation). Age, partner 
endocrine agent (fulvestrant or AI), race, income, education, site of metastases, and Charlson Comorbidity Index were 
included as independent variables in each model. Analyses were conducted with SAS statistical software 9.4 (SAS 
Institute, Cary, NC, USA).

Results
Patient Characteristics
Overall, 1066 patients met the inclusion criteria (Figure 1). Mean (SD) age at the index date was 66.0 (11.6) years, and 
73.6% of patients were categorized as post-menopausal. Most patients were female (98.1%), white (67.8%), and 
completed education beyond high school (66%, with 48.7% some college/associate degree and 17.3% college or 
above). During the period from 24-month pre-index to 30 days after index date, diagnosis codes for visceral metastases 
were present for 33.4% of the patients, and bone-only metastases were documented in 18.4% of patients. Among this 
population of patients who received palbociclib in the first-line of treatment, 811 (76.1%) patients received palbociclib 
+AI and 255 (23.9%) palbociclib+fulvestrant. Demographic characteristics were similar for patients who received 
palbociclib+AI and palbociclib+fulvestrant, with mean (SD) follow-up time of 17.4 (13.4) months and 16.0 (11.2) 
months, respectively (Table 1).

Initial Dose and Dose Adjustments
Most patients initiated palbociclib with an on-label strength of 125 mg/day (85.7%), 11.4% received 100 mg/day, and 
3.0% received 75 mg/day. The initial palbociclib starting dose was similar for patients who initiated it in combination 
with AI or fulvestrant.

Overall, 34.0% of patients experienced a reduction in their initial dose during the follow-up period, and 1.5% 
experienced an increase. The remaining patients had no change during follow-up. Among patients with a reduction as 
their first change (n = 362), 82.6% reduced from 125 to 100 mg/day (Table 2).

Among patients who received palbociclib+AI or palbociclib+fulvestrant, 35.0% and 30.6% experienced a reduction 
as their first-dose change, respectively. In both groups, the most common reduction was from 125 mg/day to 100 mg/day 
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(82.0% and 84.6%). The Kaplan–Meier median time to the first-dose decrease was not reached. The probability of 
maintaining the initial dose or higher was 77.5% and 79.9% at 3 months, 71.0% and 72.4% at 6 months, and 63.7% and 
67.1% at 12 months, for palbociclib+AI and palbociclib+fulvestrant, respectively (Figure 2).

Members with evidence of metastatic breast cancer defined by ≥ 2 claims with a secondary malignancy on 
different dates, on or any time after the first claim for non-diagnostic breast cancer. This is the metastatic 

index date (n=5,725)

Age ≥ 18 years as of metastatic index year 
(n=5,725)

LOT1: 
palbociclib and fulvestrant 

(n=255)

Continuous enrollment with medical and pharmacy benefits for 12 months prior to index date (baseline period) 
and  ≥1 month following the index date (follow-up period) 

(n=3,460)

Commercial and Medicare Advantage plan members with ≥1 pharmacy claim for palbociclib between 
02/03/2015 and 12/31/2019 

(N= 6,102)

Members with ≥ 2 non-diagnostic medical claims with ICD 9/10 codes for breast cancer in ANY position on the 
claim at least 30 days apart but within 1 year between 02/03/2015 and 12/31/2019 

(n=5,921)

No evidence of participation in clinical trial during study period, anti-HER2 therapy during study period, 
pregnancy during study period, another cancer in the 24 months prior to index date

(n=2,781)

No missing or invalid demographic or insurance information and no medical claims for palbociclib (n=5,702)

LOT1: 
palbociclib and AIs

(n=811)

Figure 1 Patient Identification and Attrition. 
Abbreviations: AI, aromatase inhibitor; HER2, human epidermal growth factor receptor 2; ICD, international classification of diseases; LOT, line of therapy.
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Table 1 Characteristics of Patients with MBC Who Received First-Line Palbociclib with AI or Fulvestrant

Characteristic Total Patients  
(n = 1066)

First-Line Regimen

Palbociclib + AI  
(n = 811)

Palbociclib + Fulvestrant  
(n = 255)

Follow-up time (months)

Mean (SD) 17.1 (13.0) 17.4 (13.4) 16.0 (11.2)

Median 13.8 13.9 13.5

Age at index

Mean (SD) 66.0 (11.6) 65.8 (11.8) 66.9 (10.9)

Median 67 67 68

Age distribution in years (n, %)

18–50 110 (10.3) 89 (11.0) 21 (8.2)

51–64 338 (31.7) 259 (31.9) 79 (31.0)

65–74 342 (32.1) 256 (31.6) 86 (33.7)

≥ 75 276 (25.9) 207 (25.5) 69 (27.1)

Gender (n, %)

Female 1046 (98.1) 799 (98.5) 247 (96.9)

Male 20 (1.9) 12 (1.5) 8 (3.1)

Geographic region (n, %)

Northeast 150 (14.1) 119 (14.7) 31 (12.2)

Midwest 309 (29.0) 229 (28.2) 80 (31.4)

South 489 (45.9) 377 (46.5) 112 (43.9)

West 118 (11.1) 86 (10.6) 32 (12.6)

Insurance type (n, %)

Commercial 471 (44.2) 365 (45.0) 106 (41.6)

Medicare 595 (55.8) 446 (55.0) 149 (58.4)

Race/ethnicity (n, %)

White 723 (67.8) 556 (68.6) 167 (65.5)

African American/Black 123 (11.5) 92 (11.3) 31 (12.2)

Asian 24 (2.3) 17 (2.1) 7 (2.8)

Hispanic 76 (7.1) 57 (7.0) 19 (7.5)

Other/missing/unknown 120 (11.3) 89 (11.0) 31 (12.2)

(Continued)
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Adherence and Persistence
During follow-up, the palbociclib MPR was 0.88 (0.16), and 79.9% of patients were adherent. MPR was similar for 
palbociclib+AI and palbociclib+fulvestrant recipients.

Overall, 80.3% of patients receiving palbociclib+AI and 75.9% of patients receiving palbociclib+fulvestrant remained 
on treatment at 6 months of follow-up (Figure 3). The KM median time to discontinuation was 19.9 months (95% CI, 
18.3–22.7) among patients receiving palbociclib+AI, and 15.2 months (95% CI, 12.1–18.1) among patients receiving 
palbociclib+fulvestrant. Persistence rates for palbociclib+AI and palbociclib+fulvestrant were 90.5% and 91.4% at 3 
months, 80.3% and 75.9% at 6 months, and 68.7% and 59.1% at 12 months (Figure 3).

Table 1 (Continued). 

Characteristic Total Patients  
(n = 1066)

First-Line Regimen

Palbociclib + AI  
(n = 811)

Palbociclib + Fulvestrant  
(n = 255)

Education (n, %)

High school diploma and less 280 (26.3) 210 (25.9) 70 (27.5)

Some college or Associates Degree 519 (48.7) 411 (50.7) 108 (42.4)

College and above 184 (17.3) 132 (16.3) 52 (20.4)

Missing/unknown 83 (7.8) 58 (7.2) 25 (9.8)

Annual income (n, %)

< $75,000 485 (45.5) 360 (44.4) 125 (49.0)

≥ $75,000 439 (41.2) 347 (42.8) 92 (36.1)

Missing/unknown 142 (13.3) 104 (12.8) 38 (14.9)

Prescriber type (n, %)a

Hematologist/oncologist 897 (84.2) 676 (83.4) 221 (86.7)

Other 169 (15.9) 135 (16.7) 34 (13.3)

Located in medically underserved area (n, %) 93 (8.7) 68 (8.4) 25 (9.8)

Rural area 41 (4.0) 30 (3.7) 11 (4.3)

Charlson comorbidity score (mean [SD]) 7.0 (1.6) 6.9 (1.6) 7.1 (1.5)

Post-menopausal (n, %)b 784 (73.6) 585 (72.1) 199 (78.0)

Site of metastasis (n, %)c

Visceral 356 (33.4) 264 (32.6) 92 (36.1)

Bone only 196 (18.4) 148 (18.3) 48 (18.8)

Brain 53 (5.0) 47 (5.8) 6 (2.4)

Notes: aPrescriber of first prescription for palbociclib. bFemale and at least 60 years old as of the index date; or (2) with evidence of bilateral 
menopause-inducing procedure in 24 months prior to index date; or (3) had specific diagnosis codes related to postmenopausal status or menopause 
during the baseline and variable follow-up periods (eg, ICD-9-CM code 627.1 – postmenopausal bleeding). cSites of metastases were measured up to 24 
months pre-index through 30 days post-index based on ICD-9-CM and ICD-10-CM diagnoses (ICD-9 codes 196.2, 196.5, 196.8, 197.x – 199.0 or ICD- 
10 codes C772, C77.4, C77.8, and C78.xx – C89.xx). 
Abbreviation: AI, aromatase inhibitor.
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Factors Associated with Adherence and Persistence
Income of less than $75,000/year was significantly associated with a lower likelihood of adherence compared to those with 
a higher income (odds ratio 0.66, 95% CI: 0.45, 0.97); other factors were not statistically significant in the model. In the 
assessment of palbociclib persistence, older age (65–74 years and 75+ years) was significantly associated with an increased 
likelihood of discontinuation compared with younger patients (18–50 years): for age 65–74, (HR 1.57, 95% CI, 1.06, 2.33) 
and for age ≥75 (HR 1.61, 95% CI: 1.08, 2.41). Having bone-only metastasis was significantly associated with an increased 
likelihood of discontinuation relative to other types of metastases (HR 1.37, 95% CI, 1.06, 1.76) (Figures 4a and b).

Discussion
Maintaining adherence and persistence to oral anti-cancer therapies is a critical step towards reaching treatment goals for 
patients with HR+/HER2- mBC. To date, palbociclib adherence and persistence in a real-world setting has not been well 
described, although multiple clinical trials have demonstrated significant efficacy and a manageable safety profile for 
palbociclib in combination with endocrine therapy for treatment of HR+/HER2- mBC.5,6,11

Table 2 First-Line Palbociclib Treatment Characteristics

Treatment Pattern Total Patients  
(n = 1066)

First-Line Regimen

Palbociclib + AI  
(n = 811)

Palbociclib + Fulvestrant  
(n = 255)

Starting dose (n, %)

125 mg/day 913 (85.7) 703 (86.7) 210 (82.4)

100 mg/day 121 (11.4) 89 (11.0) 32 (12.6)

75 mg/day 32 (3.0) 19 (2.3) 13 (5.1)

First change in dose (n, %) 378 (35.5) 296 (36.5) 82 (32.2)

Dose increase from 75 or 100 to 100 or 125 mg/day 16 (1.5) 12 (1.5) 4 (1.6)

Dose reduction 362 (34.0) 284 (35.0) 78 (30.6)

From 125 to 100 mg/day 299 (82.6) 233 (82.0) 69 (88.5)a

From 125 to 75 mg/day 27 (7.5) 24 (8.5) N/A

From 100 to 75 mg/day 36 (9.9) 27 (9.5) 9 (11.5)

Adherence

MPRb

Mean (SD) 0.88 (0.16) 0.88 (0.16) 0.88 (0.16)

Distribution (n, %) 1005 764 241

<80% 202 (20.1) 153 (20.0) 49 (20.3)

≥80% 803 (79.9) 611 (80.0) 192 (79.7)

Persistence

Discontinued palbociclib during follow-up (n, %)c 408 (38.3) 305 (37.6) 103 (40.4)

Notes: aRepresents reduction of 125 mg/day to 100 mg or 75 mg/day. bThe MPR calculation required ≥ 2 palbociclib prescription fills. cTime to 
discontinuation defined as time from the index date to treatment gap of ≥ 90 days after the run out of days’ supply of the last prescription filled prior to 
the gap in therapy. 
Abbreviations: AI, aromatase inhibitor; MPR, medication possession ratio.
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Most patients in the study initiated palbociclib at 125 mg/day,11 with similar starting doses regardless of the partner 
endocrine agent (AI or fulvestrant). About one-third of the patients reduced their dose, and most continued treatment with 
an adjustment to 100 mg/day.

Dose reductions in this study, although for larger proportions of patients, are directionally consistent with the findings 
of the IRIS real-world chart review.20 In IRIS, most patients initiated and maintained palbociclib at a starting dose of 
125 mg/day; overall, 17.3% of patients needed dose reduction during the follow-up period. Dose adjustments in our study 
are closer to those in the PALOMA-2 trial, palbociclib plus letrozole, in which slightly more than one-third of the 
participants had reduced palbociclib dosing.5,20 In addition, in a study by Patt et al of 813 HR+/HER2- patients followed 
for a median of 21 months, palbociclib was initiated at 125 mg/day by 86.5% of patients; a total of 43.0% of the patients 
discontinued palbociclib+AI, with 11.0% discontinuing because of toxicity over a median duration of 16.3 months.21 

Dose adjustments and discontinuations are typically the result of safety and disease progression considerations, which are 
not easily identifiable in claims data.

Overall, patients in our study were well-adherent to palbociclib based on the MPR measure. This is the first study to 
examine adherence with palbociclib in patients with mBC. Like other therapeutic areas, suboptimal adherence to 
treatment is an ongoing challenge. A 2008 retrospective cohort study by McCowan et al showed that patients with 
breast cancer with sub-optimal adherence to tamoxifen had poorer survival outcomes relative to more adherent patients.19 

In a 2016 meta-analysis, Greer et al reported that adherence to antineoplastic cancer therapies varied broadly from 46% 
to 100% by patient population, type of medication, follow-up duration, and adherence definitions.16

In this study, 38.3% of patients discontinued palbociclib during the variable follow-up period (roughly one-third after 
KM adjustment censoring). This represents a lower rate than that reported by Patt et al and a higher discontinuation rate 

Figure 2 Time to Dose Decrease. 
Abbreviations: AI, aromatase inhibitor; F, fulvestrant; LOT, line of therapy.
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than reported in a real-world data study by Taylor-Stokes et al.20 Our results are more consistent with the PALOMA-2 
and PALOMA-3 clinical studies that reported discontinuation rates of 39% and 37%, respectively, because of disease 
progression.5,6 We did not evaluate reasons for discontinuation as administrative claims do not document the reasons 
enrollees change treatment. In addition to progression, however, other common reasons for discontinuation include side 
effects such as neutropenia, other toxicities, patient choice, and economic considerations.5,6,29,30

A mixed picture emerged about the role of age, metastatic site, and income on adherence and persistence in our study 
population. In general, older age was associated with greater propensity to discontinue treatment as was the presence of 
bone only disease. It is difficult to discern in an analysis with claims data why patients with bone-only disease appeared 
more likely to discontinue palbociclib treatment. One plausible explanation is that bone-only metastasis in mBC patients 
has a relatively good prognosis versus patients with other metastasis such as visceral diseases.6,13,31 After disease 
progression is controlled, palbociclib may likely be switched to endocrine therapy (ET) only because palbociclib in 
combination with ET is costly and may cause additional adverse reactions such as neutropenia.

Income below $75,000, was significant in predicting non-adherence, although not associated with treatment dis-
continuation. The role of income may be of particular concern, as all the patients included in the study had both medical 
and pharmacy insurance coverage. This suggests potential limitations in the current health care system that may not 
adequately account for other social factors that can drive treatment patterns.

Our results represent one of the first efforts to provide current data on variations in palbociclib treatment patterns in 
the real-world practice setting and point to factors needed to aid identification of patient subgroups at risk for early 

First-line Regimen n # Events # Censored Median (95% CI)
Palbociclib + AI 811 305 506 19.9 (18.3-22.7)
Palbociclib + F 255 103 152 15.2 (12.1-18.1)

Regimen Time (months) 3 6 12

Palbociclib + AI Persistent with palbociclib at time point (%) 90.5 80.3 68.7
Number at risk 659 476 290

Palbociclib + F Persistent with palbociclib at time point (%) 91.4 75.9 59.1
Number at risk 210 148 71

Kaplan-Meier Curve for Palbociclib Time to Discontinuationa of First Line Therapy

Figure 3 Persistence with First Line Palbociclib (Time to Discontinuation). aDiscontinuation based on a 90-day or longer gap in palbociclib therapy. 
Abbreviations: AI, aromatase inhibitor; F, fulvestrant.
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discontinuation and non-adherence and to understand drivers of low adherence. An understanding of these factors is 
required to design programs such as the medication adherence monitoring and counseling programs32 used in the 
Optimizing Oral Targeted Anticancer Therapies studies33 to mitigate barriers to adequate adherence and persistence, 
and to improve patient outcomes.34

Limitations
These results must be viewed against key limitations, including their lack of generalizability to other populations. Some 
limitations are inherent to retrospective databases as claims are collected for payment purposes and rather than for research. 
Filled prescriptions do not mean that patients consumed the medications or took them as recommended. Claims do not 
capture physician-provided samples or medications provided as part of a clinical trial. While the study excluded patients 
with claims evidence of clinical trial participation, it is possible that not all clinical trial participants were identified. 
A diagnosis code on a medical claim may represent a rule-out criteria during the diagnostic process rather than actual 
disease. The study mitigated this issue by requiring 2 diagnosis codes >30 days apart on non-laboratory/non-imaging 
claims. In addition, claims data do not include information to specifically identify reasons for treatment discontinuation.

Figure 4 Continued.
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Conclusions
In this population of mBC patients who received CDK4/6i therapy, most persisted with their initial dose during a median 
follow-up of almost 14 months, although a notable proportion had a dose reduction. Substantial proportions of patients 
were adherent and persistent to palbociclib treatment, although evidence that metastatic site, age, and income levels were 
associated with medication adherence and discontinuation suggest the need for programs that can target specific 
populations for improvement.

Ethics Statement
The authors obtained Institutional Review Board waiver for this study as no identifiable protected health information was 
accessed in the conduct of this study in accordance with the United States Department of Health and Human Services 
Privacy Rule requirements for de-identification codified at 45 C.F.R. § 164.514(b). Patient privacy was preserved, and 
Health Insurance Portability and Accountability Act (HIPAA) data handling rules and were complied with throughout.

Figure 4 (a) Reduced Logistic Regression Model of Adherence: Medication Possession Ratio. (b) Cox Proportional Hazards Model of Palbociclib Discontinuation (90 Day). 
Abbreviations: AI, aromatase inhibitor; CCS, Charlson comorbidity score; F, fulvestrant; Mets, metastases; Palbo, palbociclib.
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