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ABSTRACT
Objective: The purpose of this study is to review CDK 4/6 inhibitors used to treat metastatic breast
cancer for patient safety, cost and utilization. By evaluating patient outcomes and payer influence, this
study will provide critical information to aid prescribers in therapeutic decisions.
Methods: This retrospective cohort study included patients from a national specialty pharmacy with a
diagnosis of breast cancer and received either palbociclib, abemaciclib, or ribociclib for treatment.
Patients were stratified into four subgroups based on their total oncolytic regimen at the time of their
first eligible study medication dispense. Pharmacy claims data were reviewed to determine cost and
therapy adherence.
Results: The mean proportion of days covered was highest in patients on combination therapy with a
hormone agent, 81.0%. While secondary insurances largely affected final patient out-of-pocket costs,
final copays were significantly lower than the average wholesale price (AWP) of each CDK 4/6 inhibi-
tor. When analyzing patient reported side effects, over 60% of the study population did not experi-
ence an adverse drug event (ADE) during the study time period. Ribociclib had the fewest number of
reported side effects with abemaciclib patients reporting the most. Although reported ADE profiles
were similar across all three study medications, difference in frequency should be evaluated when con-
sidering medication choice with specific comorbidities.
Conclusion: CDK 4/6 inhibitors have demonstrated safety and tolerability in HR-positive/HER2-negative
breast cancer patients. Real world safety data and out-of-pocket patient costs in addition patient spe-
cific comorbidities should be considered when developing a treatment plan that includes a CDK 4/6
inhibitor selection.
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Background

Breast cancer is the second most commonly diagnosed can-
cer in women; equaling approximately 30% of all newly diag-
nosed cancers in women in the United States. Breast cancer
is typically invasive in nature, overtaking breast tissue, but
can also be noninvasive, contained to the milk ducts and
lobules of the breast. It is predicted that over 276,000 new
cases of invasive breast cancer and 48,000 new cases of non-
invasive breast cancer will be diagnosed in women in 2020.
Males have a 1 in 883 lifetime risk of breast cancer with a
predictive 2600 new cases to be diagnosed in 20201. If
unmanaged, breast cancer typically metastasizes to the
bones, brain, and lungs leading to worsening prognosis and
disease state complications. Although the number of breast
cancer deaths has decreased over the past decade, breast
cancer is the second highest cause of death due to cancer in
the female population. Current data report the 5-year sur-
vival rate of invasive breast cancer for women is 91%. This
number decreases to 86% when metastasized to the lymph
nodes and 27% in metastases to distant organs1,2. Men

typically have a worse prognosis and lower survival rates
when compared to women. Due to lack of trials and result-
ing data, as well as absence of screening recommendations
for male breast cancer patients, males are often diagnosed
much later after cancer development. A recently published
study reported 5 year survival of male patients to be 9%
lower than their female counter parts as well as having a
19% increased all-cause mortality rate3.

The most common form of breast cancer is hormone
receptor (HR)-positive, human epidermal growth factor
receptor 2 (HER2)-negative which makes up 60% of all breast
cancer diagnosis4. HR-positive patients are predicted to have
a better response to hormonal therapy. However, the lack of
HER2 proteins in this cancer type eliminates medications that
are specifically designed to target these proteins as therapy
options for this patient population group. The normal cell
replication process is broken down into four main phases
including G1, when cell growth occurs through RNA and pro-
tein synthesis, which then transitions into the S phase, allow-
ing DNA synthesis to occur before ultimately duplicating and
replicating in the G2 and mitosis phases. The retinoblastoma
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(Rb) protein, a tumor suppressor, tightly regulates the tran-
scription of RNA during the G1 phase to halt further devel-
opment and proliferation of malignant cells5. HR-positive
breast cancer has high expression of cyclin D1 proteins due
to positive estrogen receptors (ER)6. The cyclin D1 proteins
binds to cyclin-dependent kinase (CDK) enzymes 4 and 6
during the transition of phases G1 to S of the cycle. This
bound D1-CDK 4/6 complex then inhibits the regulatory
function of Rb protein. The high frequency of cyclin D1 in
HR-positive cancer leads to an abundance of D1-CDK 4/6
complexes resulting in lack of regulatory function by the Rb
protein and amplified cell proliferation. A newer class of oral
oncolytics, CDK 4/6 inhibitors, arrest the transition of G1 to S
by preventing the cyclin D1-CDK 4/6 complex from forming,
ultimately allowing Rb to properly to control proliferation5,7.

The National Comprehensive Cancer Network (NCCN) rec-
ognizes CDK 4/6 inhibitors palbociclib, abemaciclib, and ribo-
ciclib in combination with aromatase inhibitors or fulvestrant
as category 1 first-line therapy regimens in the treatment of
HR-positive/HER2-negative advanced or metastatic breast
cancer in postmenopausal or premenopausal women receiv-
ing ovarian ablation or suppression4. CDK 4/6 inhibitors are
also utilized with hormone therapy for male patients diag-
nosed with HR-positive breast cancer8. Together, combin-
ation therapy treats HR-positive/HER2-negative advanced or
metastatic breast cancer by lowering estrogen levels to block
cell growth and inhibiting cyclin-dependent kinase to inter-
rupt malignant cell division and proliferation9.

Previous studies have determined that both abemaciclib
and ribociclib have demonstrated a relative reduction of the
risk of death by 25–30%10,11.The progression free survival
(PFS) of CDK 4/6 inhibitors with an aromatase inhibitor vs
aromatase inhibitor monotherapy has also been reviewed.
When an aromatase inhibitor was combined with palbociclib
the PFS increased by 10months, as compared to hormone
monotherapy12. Similarly, the addition of palbociclib to ful-
vestrant yielded a two fold increase in PFS compared to
those taking fulvestrant alone13. Although palbociclib and
ribociclib are only FDA approved for use in combination with
a hormone therapy agent, there are incidences of practi-
tioners prescribing CDK 4/6 inhibitors as monotherapy. In a
recently published study, it was reported that of the 75.8%
of female HR-positive patients, only 70.2% of these patients
received hormone therapy as part of their oncolytic regimen.
The same study reported that although 84.5% of male breast
cancer patients were HR-positive, only 57.9% of positive
patients were prescribed dual therapy with a hormone ther-
apy agent, a much larger difference than female patients14.

Due to lack of head to head studies and reported patient
cases comparing efficacy of CDK 4/6 inhibitors alone versus
in combination therapy, there is limited evidence to support
the utilization of CDK 4/6 inhibitors as monotherapy. At this
time, there is also inadequate data that treatment with a
subsequent CDK 4/6 containing regimen would be beneficial
if disease progression were to occur during treatment with a
CDK 4/6 as first line treatment4. Since diagnosis of breast
cancer in males is lower than that of other cancer diagnosis,
there is a small portion of studies evaluating breast cancer

therapies in men. Most data used to determine therapies for
the male population are based on results of female only
studies, therefore limiting viable therapy options for males14.

The objective of this study was to review current targeted
CDK 4/6 inhibitors palbociclib, ribociclib, and abemaciclib, in
real-world patients to treat metastatic breast cancer for
patient safety, cost and utilization. Increasing data on safety
and tolerability of CDK 4/6 inhibitors in real world patients
can aid prescribers in their selection of initial therapy for HR-
positive/HER2-negative breast cancer patients. Cost and side
effects are large patient barriers15. By having a better under-
standing of average patient copay costs as well as the side
effect profile of each medication, medication choice may be
influenced to meet the needs of the HR-positive/HER2-nega-
tive breast cancer patients to ultimately help reduce therapy
discontinuation rates or poor adherence. Additionally, by
analyzing male patients specifically, we can increase insight
on a clinical gap.

Methods

Study design

A retrospective analysis was performed using data collected
from a national specialty pharmacy database. Patients
included in the study were over the age of 18 and receiving
a CDK 4/6 inhibitor for breast cancer. Patients were excluded
from the study if they did not have two consecutive fills
(two separate fills within 45 days of each other) of a CDK 4/6
inhibitor between January 1, 2019 and October 31, 2019.
Patients prohibited from partaking in studies by their insur-
ance provider were excluded prior to initial data pull.
Patients who were initiated on therapy with either palboci-
clib, abemaciclib, or ribociclib prior to 2019 were included in
study provided they still had two consecutive fills within the
specified 10month study period. Patients were then stratified
into four subgroups based on their total oncolytic regimen
prescribed at the time of their first eligible study medication
dispense. These four groups consisted of CDK 4/6 inhibitor
monotherapy, CDK 4/6 inhibitor in combination with hor-
mone therapy, CDK 4/6 inhibitor in combination with
another oncolytic class, or CDK 4/6 inhibitor combined with
both hormone therapy and another oncolytic class.

Data collection

Data was collected from a specialty pharmacy’s operating
database utilizing pharmacy dispensing software, clinical
patient management applications, and communications pro-
vided from physician offices. Data collected included patient
demographic information, prescription dispense history,
patient reported adverse events and concurrent medications,
patient reported hospitalizations, and cost of CDK 4/6 inhibi-
tor treatment. Clinical patient management operations are
utilized by both pharmacists and care coordinators respon-
sible for scheduling deliveries and triaging patients to phar-
macists. These clinical applications prompt for
documentation of patient reported current medications and
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recent changes, side effects since previous dispense, and
missed doses prior to each medication fill. These clinical
assessments are applied by pharmacists to conduct full medi-
cation counseling sessions specific to the prescribed therapy
prior to medication dispensing both at initiation of therapy
and subsequent refill dispenses. These applications are
adaptable to gear counseling based on patient specific
responses. The captured clinical data from these assessments
can then be extracted for research purposes. Patients whom
were prescribed palbociclib or ribociclib and reported they
were unsure or not prescribed adjunct hormone therapy,
were intervened on via facsimile to physician offices for clari-
fication as to whether or not the patient would be receiving
the full FDA approved combination therapy. Therapy
changes, therapy discontinuations, and dose changes were
also confirmed with physician offices via facsimile or out-
reach calls.

Data analysis

Statistical data analysis was completed utilizing SAS (SAS
Institute Inc., Cary, NC) and Microsoft Excel (Microsoft
Corporation, Redmond, WA) software applications. Study
results were compared across specified study groups, CDK 4/
6 inhibitor specific populations, and clinical trials for respect-
ive therapies. Primary study outcome was to compare toler-
ability and safety of real world data versus clinical trials.
Additional outcomes focused on medication adherence, util-
ization, and patient cost. Male patients were also separately
analyzed to evaluate for gender specific utilization and
safety outcomes.

This study was evaluated and approved by a university’s
institutional review board prior to initiation, protocol number
2019/11/10. All patients included in this study received a
Notice of Privacy Practice and Health Insurance Portability
and Accountability Act authorization form with their first
medication dispense to inform each patient that his or her
protected health information may be used for research pur-
poses as authorized by law. No funding was received from
any outside source for this study.

Results

A total of 3341 adult patients received either palbociclib,
abemaciclib, or ribociclib within the study period. 383
patients were excluded for not receiving two consecutive fills
within 45 days, and an additional 52 patients were excluded
due to off label prescribing. The remaining 2906 patients
were then stratified into four categories based on their pre-
scribed therapy regimen including CDK 4/6 inhibitor mono-
therapy, CDK 4/6 inhibitor with hormone therapy, CDK 4/6
inhibitor with another oncolytic agent, and CDK 4/6 inhibitor
with both an oncolytic and hormone therapy. The majority
of study patients were prescribed combination therapy with
a CDK 4/6 and a hormonal therapy agent (Figure 1).
Demographics across all patient subgroups were similar in
respect to gender and patient age. The majority of study
patients received albociclib (84.1%) (Table 1).

Of the 2391 patients prescribed both a CDK 4/6 inhibitor
and hormone therapy with or without another oncolytic
agent, 65 (2.2%) received a hormone agent not included in
the FDA dosing guidelines. The majority of the remaining
2326 dual therapy patients were on an aromatase inhibitor,
1780 (76.5%) over fulvestrant, 546 (23.5%). Letrozole was the
most prescribed aromatase inhibitor with all three CDK 4/6
inhibitors and was utilized in 79.5% of aromatase inhibitor
receiving patients. The prescribing frequency of anastrozole
and exemestane were similar, 11.1% and 9.4%, respectively
(Figure 2). Of the study’s 32 male patients, 20 (62.5%)
received hormone therapy; 17 (85%) of which was an aroma-
tase inhibitor: letrozole (14), exemestane (1), and anastro-
zole (2).

Throughout the study period, a total of 2200 adverse
drug events (ADEs) were reported by 1141 patients. During
the study 28 patients died and were removed from ADEs
analysis leaving a final patient count of 2878 to be reviewed,
60% of which reported no ADEs. Ribociclib had the least
reported side effects with just over 32% of patients reporting
one or more ADEs. Most commonly reported ADE by riboci-
clib patients was GI related events, 18 (10.3%), closely fol-
lowed by fatigue, 17 (9.7%). All other reported side effects
occurred in fewer than 10 patients each, < 5% of the medi-
cation group. Patients in the palbociclib group reported
higher rates of fatigue, blood count changes, and hair loss.
The highest percentage of ADE reports per medication
occurred in abemaciclib with over half of its patients experi-
encing at least one ADE. Gastrointestinal (GI) related ADEs
were experienced by 37.6% of all abemaciclib study patients,
affecting almost four times as many patients prescribed
either palbociclib or ribociclib. Patients in the palbociclib
group reported higher rates of fatigue, blood count changes,
and hair loss. Headache and taste change frequency was
consistent across the CDK 4/6 study medications (Figure 3).

Specific CDK 4/6 inhibitor therapy with either an aroma-
tase inhibitor or fulvestrant was also analyzed. However, due
to the small sample size of abemaciclib and ribociclib dual
therapy patients, the analysis could not determine statistical
significance of safety within these subgroups. The palbociclib
patient population for analysis was not only the majority of
this study’s patients, but also is much greater than the num-
ber of patients receiving palbociclib in the PALOMA-2 (1506
vs 444) and PALOMA-3 (473 vs 345) trials. Patients on com-
bination therapy with fulvestrant had higher rates of fatigue
and GI events compared those receiving an aromatase inhibi-
tor across all three medications.

The proportion of days covered (PDC) was reported over
a 6month period and included patients that had their first
fill within the first quarter of the study period. The mean
PDC of patients was highest for patients on CDK 4/6 mono-
therapy or combination therapy with a hormone agent,
78.4% or 81.0%, respectively. The lowest PDC rate was the
CDK 4/6þ another oncolytic agent category with a mean of
67.3% (Figure 4). This same trend was seen with palbociclib
patients within these respective categories. The PDC for
patient prescribed abemaciclib ranged from 71.1% to 75.5%
across all patient categories. Throughout the 10month
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period, 110 (7.5%) of all study patients discontinued CDK 4/6
therapy, a third of which switched to a new oncolytic agent.
Dose changes were reported in 74 patients (5.0%) of the
population and were highest in abemaciclib patients
19 (6.7%).

During the study, 52 patients switched from one CDK 4/6
study medication to another. Of those, 40% had reduced fre-
quency or severity of ADEs. At the end of the study period,

62% of switched patients were still receiving the second pre-
scribed inhibitor. Due to the small population size of patients
switching CDK 4/6 inhibitors during the study, follow up
studies need to be completed to adequately determine the
safety and therapeutic benefit of continued utilization of
CDK 4/6 inhibitors for a second line treatment.

Financially, when evaluating the same patients from the
PDC analysis, the patient out of pocket copay was highest

Table 1. Patient characteristics and CDK 4/6 inhibitor selection per therapy category.
Therapy category Patients,

n (%)
Female,
n (%)

Age, mean
(range)

Prescribed CDK
4/6 Inhibitor

Patient Count by
CDK 4/6 inhibitor

CDK4/6 monotherapy 448 (15.4) 439 (98.0) 64 (29–100) Palbociclib 358
Ribociclib 28
Abemaciclib 62

CDK4/6 þ hormone therapy 2050 (70.4) 2034 (99.2) 61 (25–99) Palbociclib 1752
Ribociclib 127
Abemaciclib 171

CDK4/6 þ oncolytic agent 67 (2.3) 64 (95.5) 61 (38–84) Palbociclib 46
Ribociclib 5
Abemaciclib 16

CDK4/6 þ another agentþ hormone therapy 341 (11.7) 337 (98.8) 60 (29–86) Palbociclib 287
Ribociclib 16
Abemaciclib 38

Total patients 2906 (100) 2874 (98.9) 61 (25–100) Palbociclib 2443 (84.1%)
Ribociclib 176 (6.1%)
Abemaciclib 287 (9.8%)

Figure 1. Study population patient subcategory inclusion criteria.
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for ribociclib patients with commercial insurance accompa-
nied with commercial secondary or a prescription assistance
program (PAP). However, in patients lacking a secondary
payer, ribociclib had the lowest final copay. Patients on abe-
maciclib with a secondary payer had the lowest levels of
final copay (Table 2). Additionally, 9% of patients had a zero
dollar final copay. When reviewing the average copay of
each patient’s first CDK 4/6 inhibitor dispense, palbociclib
and abemaciclib had a lower out-of-pocket cost compared to
the AWP of the medications at $68 and $83. The first fill

average cost of ribociclib was more than 4x abemaciclib at
$376. Although these products are expensive with an aver-
age 30 day average wholesale price (AWP) of $14,089 the
final patient out-of-pocket cost is much lower.

Discussion

The high prevalence of breast cancer and accompanying
morbidities leads to continuing evolution of new technolo-
gies and real world studies to better understand and treat

Figure 2. CDK 4/6 inhibitor and hormone combination therapy agent frequency.
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Figure 3. Frequency of patient reported adverse events.
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this cancer. Breast cancer guidelines are frequently updated
to provide treatment recommendations based on the most
recent information for this disease state4. The results of this
study have provided additional insight in the management
of HR-positive/HER2-negative treatment in both female and
male patients.

Utilization

Each patient has unique characteristics that can impact the
state of their disease. Due to patient specific comorbidities,
allergies, or site of metastasizes, not all therapy regimens are
the same. The use of therapy subgroups allowed for a better
representation of variety of therapies used in real-world
patients. Prior to separating groups, the theory was that the
majority of patients would fall into the CDK 4/6 inhibitor
plus hormone therapy combination subgroup due to the HR-
positive component of their diagnosis. It was also hypothe-
sized that the smallest portion of patients would fall into the
CDK 4/6 inhibitor plus another oncolytic group.

Although this study focused on HR-positive/HER2-negative
patients, there were 515 patients that were not documented
to have been prescribed a concurrent hormone therapy
agent. Unlike palbociclib and ribociclib, abemaciclib is FDA
approved as a monotherapy agent in HR-positive patients16.
Therefore, the study population included 437 (15.0%)

patients on palbociclib or ribociclib without a recommended
hormone agent. Of these patients, multiple had documenta-
tion that they were either hormone-resistant or allergic to an
aromatase inhibitor and/or fulvestrant. Additionally, due to
patient reported medications, improper documentation, or
lack of provider response, the percentage of patients not on
recommended combination therapy is potentially lower that
determined in this study. Of those that did receive combin-
ation hormone therapy, the large majority, 74.4%, received
endocrine therapy with an aromatase inhibitor. Patients that
fail endocrine therapy or become resistant then transitioned
to fulvestrant. When analyzing our HR-positive patients by
gender, 2371 (82.4%) of women and 20 (62.5%) of men
received a form of hormone therapy. Although our sample
size was small, these percentages are higher than the previ-
ously discussed retrospective, national study which reported
70.2% and 57.9%, respectively14,17.

Adverse events

The frequency and severity of ADEs in the study population
was much lower than that reported in the clinical trials for
all three CDK 4/6 inhibitors. With over 60% of patient’s not
reporting any adverse effect, this medication class has shown
to be tolerable and safe. By evaluating reported ADEs of
real-world patients, clinicians are able to provide patients
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Table 2. Average patient copays broken down by payer type.
Primary payer types Secondary payer types

CDK4/6 Primary payer Commercial PAP None

Palbociclib Commercial $0 ($0–$50) $108 ($0–$7312) $65 ($0–$12,058)
Government $21 ($0–$2345) $73 ($0–$5259)

Ribociclib Commercial $298 ($0–$6474) $245 ($0–$5975) $32 ($0–$1859)
Government $0 ($0–$0) $0 ($0–$8)

Abemaciclib Commercial $0 ($0–$0) $2 ($0–$10) $53 ($0–$5914)
Government $0 ($0–$0) $160 ($0–$2492)

Note: coupon and government secondary columns are either not present or at $0 costs. Means and ranges are based on 6-
month period for first quarter 2019.
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with recent and up to date information to increase their
knowledge on the probability of ADE occurrence. Since the
fear of side effects can deter patients from initiating therapy,
reporting accurate risk percentages can help reduce prescrip-
tion abandonment. Additionally, this updated information
can be beneficial for physicians to use prior to initiating a
specific CDK 4/6 inhibitor. When choosing a CDK 4/6 inhibi-
tor, physicians should evaluate the comorbidities and past
medical history of a patient. Ribociclib had the least reported
side effects and unlike the other CDK 4/6 inhibitors, there
were no reports of mouth sores, which can lead to malnutri-
tion and pain. Patients with prior history of mouth sores or
stomatitis as well as concerns of side effect occurrence may
experience higher tolerability with ribociclib. Additionally,
patients with a history of bowel disease such as Crohn’s dis-
ease or ulcerative colitis, should be considered for treatment
with palbociclib or ribociclib due to the high percentage of
patients experiencing GI related ADEs while on abemaciclib.

Unmanaged or severe adverse events can also lead to ter-
mination of therapy. Therefore, by choosing an agent with a
more tolerable side effect profile for a specific patient, there
is a likelihood that risk of therapy discontinuation due to
adverse events is reduced. Current guidelines recommend
chemotherapy agents after failure of a CDK 4/6 inhibitor for
HR-positive/HER2-negative patients4. Chemotherapy agents,
especially infusion, are most often accompanied with a
diverse side effect profile with risks of events not associated
with oral therapies such as infusion reactions. Additionally,
transition to infusion chemotherapies will impact each
patient’s daily life due to need for additional blood work and
physician appointments for chemotherapy administration.

Adherence

Adherence rates related to oncolytic agents is a challenge
given the various types of cancers treated with oncolytic
agents, the variable mechanisms of actions of oncolytic
agents, the variations in administration and dosing, and the
difficulty in measuring dose adjustments or held doses.
Abemaciclib which is dosed continuously twice daily, no rest
periods per cycle, had consistent adherence rates across all
patient subgroups. Palbociclib and ribociclib both consist of
dosing that includes three weeks of therapy followed by a
week without medication. Patients on these medications
experienced high adherence rates in the monotherapy and
combination with hormone therapy subgroups. However,
these rates decreased in the subgroups that included
another oncolytic, potentially due to conflicting or varying
dosing regimens being a challenge for some patients.

Adherence among patients receiving oral therapies for
cancer ranges from 15% to 97%, depending on the type of
therapy17. Up to 60% of patients with breast cancer have
reported non adherence18. Although expected that cancer
therapies would have higher adherence due to disease sever-
ity, the responsibility of taking medication at home versus in
the hospital as well as having less direct care by a physician
leads to increased non adherence17. The mean PDC for
patients on CDK 4/6 monotherapy or in combination with a

hormonal therapy during this study was 79.3% and 81.4%,
higher than previous studies. Although not conclusive, the
CDK 4/6 inhibitors were dispensed solely by a specialty phar-
macy that completes monthly refill reminder calls and coun-
seling at each fill which could impact patient adherence. In a
study comparing oncolytic dispensing at traditional phar-
macy versus specialty pharmacy, it was found that patients
filling at the specialty pharmacy had a 15.2% higher adher-
ence rate and overall lower prescription abandon-
ment rates19.

Patient cost

An additional challenge this patient population faces is high
out-of-pocket costs. Oral oncolytic medications are typically
covered under a patient’s pharmacy benefit, unlike chemo-
therapy infused medications which are typically covered
under a patient’s medical benefit. Patient out-of-pocket costs
for medications covered under the pharmacy benefit are typ-
ically higher than those under the medical benefit due to
either a high copay or co-insurance based on a percentage
of the medication’s cost. Varying average copays were
reported due to insurance plan specifics such as differing
deductible amounts and percentage of medication coverage
per plan. If patients are concerned about their out-of-pocket
cost associated with their prescribed oral oncolytic mediation
they may intentionally skip doses to make the medication
last longer or extend out the off periods in their cycles delay-
ing refills which may have a negative impact on outcomes. A
previous outcome report stated that abandonment rates of
new patients for both commercial and Medicare begins to
steadily increase once patient out-of-pocket costs reach
$5020. Fortunately, though higher than $50, the majority of
patients experienced copays significantly lower than the
AWP of each medication. Through the use of patient finan-
cial services, specialty pharmacies are able to assist patients
with high out-of-pocket costs by coordinating benefits across
payers or working with manufacturers and charitable founda-
tion for additional financial assistance helping patients to
start and stay on these therapeutic regimens.

Study limitations

Limitations of this study include possible incomplete docu-
mentation resulting in missing patient specific data.
Additionally, potential risk of recall bias through utilization of
patient reported information could have occurred. All
included patients were filling the study drug at a single spe-
cialty pharmacy and assessed through its specific clinical
applications. Therefore, since pharmacy patient population is
influenced by payer contracts and managed care organiza-
tions, the data may not be representative of the entire breast
cancer population. Additionally, due to the study period,
PDC and copays were only analyzed for those patients filling
in the first quarter of 2019 and not representative of the
entire study population. Hormone therapy agents are non-
specialty and typically filled at local retail stores. Due to
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inability to access outside databases, the copay and adher-
ence of hormone agents could not be assessed.

Study importance

This study supplements the currently available real-world
data elated to the use of CDK 4/6 inhibitors. Unlike previous
studies that have focused on efficacy, this study’s emphasis
on tolerability and safety allowed for another perspective
when evaluating this therapy class. These results can better
aid physicians in patient based medication outcomes. Post-
approval safety data, patient out-of-pocket costs and clinical
efficacy outcomes should all be evaluated by physicians and
patients to determine the appropriate medication to pre-
scribe. Additionally, although small in number, this study
provided needed data on the use of CDK 4/6 inhibitors in
the male population.

Conclusion

CDK 4/6 inhibitors have demonstrated safety and tolerability
in both female and male HR-positive/HER2-negative breast
cancer patients. Prescribers and patients should consider real
world safety data and out-of-pocket patient costs in addition
patient specific comorbidities when developing a treatment
plan that includes a CDK 4/6 inhibitor selection.
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