OncoTargets and Therapy

Dove

ORIGINAL RESEARCH

Demographic Characteristics and Treatment
Patterns Among Patients Receiving Palbociclib for

HR+/HER2— Advanced Breast Cancer:
A Nationwide Real-World Experience

Katalin Boér®'

Gabor Rubovszky??
Gyorgy Rokszin*
Zsolt Abonyi-Tot
Csenge Foldesi®
Magdolna Dank?

'Department of Medical Oncology, Szent
Margit Hospital, Budapest, Hungary;
2Chemotherapy Department B, National
Institute of Oncology, Budapest, Hungary;
3Department of Internal Medicine and
Oncology, Semmelweis University,
Faculty of Medicine, Budapest, Hungary;
“RxTarget Ltd., Szolnok, Hungary;
SUniversity of Veterinary Medicine,
Budapest, Hungary; ®Pfizer Ltd.,
Budapest, Hungary

h4,5

Correspondence: Magdolna Dank
Department of Internal Medicine and
Oncology, Semmelweis University, Faculty
of Medicine, Tomé Utca 25-29, Budapest,
1083, Hungary

Email dank.magdolna@med.semmelweis-
univ.hu

Background: This nationwide retrospective study reports data on the real-world use of the
selective cyclin-dependent kinase 4 and 6 (CDK4/6) inhibitor palbociclib in a large popula-
tion of advanced breast cancer (ABC) patients during a 2-year period in Hungary.
Methods: All patients with ABC who received palbociclib between May 1, 2017 and
June 30, 2019 were included in the analysis. Patient demographic and clinical characteristics,
disease-related factors and treatment patterns were examined during the early access program
and in the regular reimbursement period.

Results: Altogether, 962 patients were included (mean age: 60.6 years). A total of 399
patients (41%) were treated with palbociclib plus aromatase inhibitors (P+Al), and 563
patients (59%) received palbociclib and fulvestrant (P+F). The most commonly prescribed
Al was letrozole (n=359; 90%). Of those with metastatic disease (n=733; 76%), 241 patients
(33%) had visceral metastases and 449 (61%) had bone-only disease. The majority of
patients (79%) received palbociclib as first- or second-line therapy for ABC. The starting
dose of palbociclib was 125 mg in 98% of patients; dose reductions were required in 32% of
patients receiving P+AI and 31% of those treated with P+F. At the time of data collection,
palbociclib therapy was ongoing in 270 patients (68%) in the P+Al group and 245 patients
(44%) in the P+F group.

Conclusions: This nationwide analysis is the first to provide insights into the real-world use
of palbociclib in a large patient population from a Central-Eastern European country. The
findings confirm the good tolerability of palbociclib with similar dose reduction rates to those
reported from registration trials.
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Introduction

Hormone receptor-positive (HR+) BC is the most common type of BC, and an
estimated 60-75% of advanced BC (ABC) patients (locally advanced BC and
metastatic BC) have HR+/HER2— disease.' > For decades, the mainstay of treat-
ment for HR+ ABC was endocrine monotherapy with selective estrogen receptor
modulators (eg tamoxifen), selective estrogen receptor downregulators (eg fulves-
trant) or a third-generation aromatase inhibitor (Al; eg anastrozole, letrozole or
exemestane).” However, the efficacy of endocrine therapy might be limited by the
development of endocrine resistance, which affects a significant proportion of
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patients encountered in clinical practice.® The current
guidelines of the European Society of Oncology (ESO)
and European Society for Medical Oncology (ESMO)
define primary endocrine resistance as a relapse within
the first 2 years of adjuvant endocrine therapy or disease
progression within the first 6 months of first-line endocrine
therapy for ABC, while secondary endocrine resistance is
defined as a relapse while on adjuvant endocrine but after
the first 2 years, or a relapse within 12 months of complet-
ing adjuvant ET, or disease progression 6 or more months
after initiating endocrine therapy for MBC, while on endo-
crine therapy.’

The development of CDK4/6 inhibitors has revolutio-
nized the treatment landscape for ABC.® Currently, three
CDK4/6 inhibitors (palbociclib, ribociclib and abemaci-
clib) are approved for the treatment of HR+/HER2-
metastatic BC which have been shown to provide signifi-
cant progression-free survival (PFS) benefits when added
to endocrine therapy.” Furthermore, the addition of riboci-
clib or abemaciclib to endocrine therapy significantly
improved overall survival (OS) both in the aromatase
inhibitor (AI) sensitive and Al resistant settings.g
Palbociclib is an orally available, selective CDK4/6 inhi-
bitor which demonstrated significant improvements in PFS
when added to letrozole or fulvestrant in patients with
ABC in the PALOMA studies both in the endocrine sensi-
tive and resistant settings.'"'* In November 2016, palbo-
ciclib was registered by the European Medicines Agency
(EMA) for the treatment of HR+/HER2— locally advanced
or metastatic BC in combination with an Al, or in combi-
nation with fulvestrant in women who have received prior
endocrine therapy.'” The recommended starting dose of
palbociclib is 125 mg once daily for 21 consecutive days
followed by 7 days off treatment to comprise a complete
cycle of 28 days. Palbociclib became available in Hungary
in May 2017 first in the form of named-patient-based
reimbursement (NPBR), which provides early access to
innovative drugs under the principles of equity.
Individual applications are ruled within 60 days of sub-
mission and individual reimbursement is generally granted
for 3 months, after which the application can be resub-
mitted regularly as long as the requested drug is effective
and tolerable in the particular patient. In October 2018,
palbociclib became available under regular reimbursement
in Hungary, providing general access to all eligible
patients without having to go through the NPBR process.'®

Although randomized controlled trials (RCT) are the
gold standard for demonstrating the efficacy and safety of

a new drug, patient populations included in these studies
usually do not represent the wide range of patients treated
in real-world clinical practice due to the strict inclusion
criteria and trial protocols. Indeed, a number of real-world
studies have demonstrated clinically relevant differences
between RCT populations and real-world BC patients with
regard to age, tumor size, visceral metastases, or the per-
centage of HR-positive BC.'”'® Therefore, real-world stu-
dies are crucial for examining the impact of new therapies
in real-world patient populations, particularly those not
represented in clinical trials, as well as for aiding physi-
cians during the treatment of real-life, unselected patient
populations. Once introducing new therapies in oncology,
the reproducibility of RCT data in real-world populations
is an increasing concern, with real-world evidence having
an increasing role in health care decisions.'’

Therefore, the aim of this retrospective study was to
describe patient demographics, disease characteristics, and
treatment patterns in a population-based sample of patients
with HR+/HER2— ABC treated with palbociclib in combi-
nation with endocrine therapy in accordance with the
EMA label. Furthermore, we also intended to analyze the
advantages of early access to innovative pharmaceuticals.

Methods

This nationwide, retrospective analysis included patients
with ABC who received at least one dose of palbociclib
between May 1, 2017 and June 30, 2019 using data from
the National Health Insurance Fund (NHIF) of Hungary.
The NHIF covers the whole Hungarian population and
contains  patient  identifiers and  International
Classification of Disease 10 (ICD-10) code records about
all in- and out-patient visits and all prescriptions of reim-
Therefore, the NHIF
a comprehensive data source of all Hungarian patients

bursed drugs. represents
who received palbociclib therapy.

All prescription claims, in- and out-patient treatment
data (diagnostic workup and interventions) of included
patients were queried irrespective of their association
with BC. Male patients and those receiving any treatment
for ABC other than bisphosphonates, Al or fulvestrant
while on palbociclib treatment were excluded from the
analysis. The following demographic and clinical para-
meters were examined at baseline: 1) age; 2) endocrine
partner for palbociclib (Al or fulvestrant); 3) menopausal
status; 4) disease stage (locally advanced or metastatic) at
diagnosis and type of metastatic disease (de novo or recur-
rent metastatic); 5) sites of metastases; 6) prior therapy for
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eBC; 7) line of treatment at palbociclib initiation; 8) prior
therapy for ABC before palbociclib initiation.

Pre- or perimenopausal women were defined as receiv-
ing GnRH agonist therapy during palbociclib treatment,
and the rest of the patients were classified as postmeno-
pausal. Metastatic BC was defined as follows: 1) inpatient
occurrence of the ICD-10 code C78 (Secondary malignant
neoplasm of respiratory and digestive organs) or C79
(Secondary malignant neoplasm of other and unspecified
sites) between diagnosis and the first prescription claim for
palbociclib; or 2) radiotherapy administered for metas-
tases; or 3) initiation of bisphosphonate or denosumab
treatment before or within 60 days after the initiation of
palbociclib therapy. In all other cases, patients were clas-
sified as having “Locally advanced” disease.

Visceral metastases were identified based on the occur-
rence of corresponding ICD-10 codes for liver, lung/
pleura, central nervous system, or ovarian metastases.
Patients were considered to have other metastases in the
absence of visceral metastases if they had secondary
malignant neoplasm of the skin, digestive or urinary
organs, retroperitoneum and peritoneum, adrenal gland,
or other specified sites. Bone-only metastases were defined
based on the presence of bone metastases and the absence
of visceral and other metastases, and/or the initiation of
bisphosphonate or denosumab therapy before or within 60
days after palbociclib treatment initiation.

De novo metastatic BC was defined based on the
initiation of palbociclib combination therapy within 90
days after diagnosis if the patient received no prior treat-
ments for ABC apart from the combination partner of
palbociclib (Al or fulvestrant) or, the rest of the cases
were classified as “Recurrent” breast cancer. Prior treat-
ments for advanced or metastatic BC were investigated
among patients who received palbociclib in second or
further lines of treatment. The starting dose of palbociclib
was also determined (125 mg/day, 100 mg/day, or 75 mg/
day), as well as dose reductions.

Patients were classified into the following groups based
on the outcomes and the treatments received at the time of
data collection (30 June 2019): 1) ongoing palbociclib
treatment; 2) switch to another monotherapy in the next
treatment line; 3) continuation of original treatment with-
out palbociclib; 4) no BC therapy after the last dose of
palbociclib, and still alive; 5) no BC therapy after the last
dose of palbociclib, and died. Treatments administered
after the last dose of palbociclib were examined (endocrine
or chemotherapy).

Comorbidities were examined from 365 days prior to
the first prescription claim for palbociclib to the last claim
for palbociclib based on conditions included in the
Charlson Comorbidity Index.?’ Considering that cardio-
vascular disease is the leading cause of death in Hungary
and certain important cardiovascular diseases are not
included in the Charlson Comorbidity Index, we added
hypertension and arrhythmia to our analysis.
Comorbidities were identified based on the occurrence of
corresponding ICD-10 codes in inpatient care, or at least
two outpatient occurrences of the same ICD-10 codes
within 30 to 365 days.

Concomitant medications were examined from 45 days
prior to the initiation of palbociclib to the last prescription
claim for palbociclib, and classified according to the
Anatomical Therapeutic Chemical (ATC) -classification
system as recommended by the WHO.?' The number of
used drugs was defined as the number of used original
drug compounds (5th-level ATC code: chemical sub-
stance). Polypharmacy was defined as the concomitant
use of >5 drugs. The administration of drugs with
a potential for drug—drug interactions (DDIs) with palbo-
ciclib was also examined.”” The proportion of patients
receiving palliative oncology care modalities from 45
days prior to palbociclib initiation was also determined.

For all examined parameters, where crude numbers of
any parameter were recorded below 10, we indicated “<10”
as the Hungarian NHIF data protection law does not allow
for the presentation of case numbers below 10 in a stratum.

Descriptive statistics was applied for the variables, and
no formal hypothesis was tested. A pooled analysis was
performed in the entire observation period, and separate
analyses in the period of NPBR (May 1, 2017 to
October 14, 2018) and regular reimbursement
(October 15, 2018 to June 30, 2019). Furthermore, patient
demographic and clinical characteristics as well as treat-
ment patterns were compared between the two reimburse-
ment periods. Mean age was compared by Welch-test, and
proportions were compared by chi-squared test (with
simulated p-values if any expected number was less than
five). The significance level was set to 5% (0.05).

This non-interventional study was approved by the
Hungarian Ethical Medical Research Council (licence
number: OGYEI/47600-5/2019) and has been carried out
in accordance with the 1975 Declaration of Helsinki, as
revised in 2000, and Good Clinical Practice guidelines.

Data collection and analysis were performed on anon-
ymized and aggregated data.
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Results

A total of 962 female ABC patients were eligible for
inclusion who received palbociclib therapy between
May 1, 2017, and June 30, 2019, with a mean age of
60.6 (59.9-61.3) years. Eleven male patients received pal-
bociclib during the study period, and 107 female patients
received treatment for ABC other than bisphosphonates,
Al or fulvestrant while on palbociclib. These patients were
not included in our analysis. Demographic and clinical
characteristics of patients are shown in Table 1.

Table 2 shows median follow-up times with 95% CI
for the whole patient population, the palbociclib plus Al,
and palbociclib plus fulvestrant cohorts during the whole
study period, and separately for the NPBR and regular
reimbursement periods. Median follow-up was 8 months
(95% CI: 8-8) in the whole patient population, 14 months
(95% CI: 13—14) in the NBPR period, and 5 months (95%
CI: 5-6) in the regular reimbursement period.

The endocrine partner of palbociclib was an Al (letro-
zole, anastrozole, exemestane) in 399 patients (41%), and
fulvestrant in 563 (59%) patients. A total of 849 patients
(88%) were postmenopausal and 113 patients (12%) were
pre/perimenopausal. A total of 733 patients (76%) had
metastatic disease, 884 (92%) had recurrent BC and 78
(8%) had de novo metastatic disease at the time of palbo-
ciclib initiation. A significantly higher proportion of
patients had recurrent BC in the NPBR period compared
to the regular reimbursement period in the total patient
population as well as in the palbociclib plus Al group
(96% vs 88%; p<0.0001 and 90% vs 74%; p<0.0001,
respectively). A total of 241 patients (33%) had visceral
and 449 (61%) had bone-only metastases. During the
NPBR period, the number of patients with visceral metas-
tases including liver metastases was numerically higher,
than in the regular reimbursement period (Supplementary
Table 1).

The following treatment modalities were applied for
patients who had received prior treatment for eBC: neoad-
juvant chemotherapy (n=95; 18%), adjuvant chemotherapy
(n=241; 47%), adjuvant endocrine therapy (n=395; 76%),
radiotherapy (n=307; 59%), and/or surgery (n=410; 79%).
In the majority of cases, palbociclib was administered as
first- or second-line therapy (51% and 28%, respectively),
and 19% of patients received palbociclib in third or further
lines of treatment. Among patients (n=453) with prior
therapy for ABC before palbociclib initiation, 375 patients
(83%) had received endocrine therapy and 242 (53%)

received chemotherapy. The number of patients receiving
palbociclib in third or further lines of therapy and of those
receiving prior chemotherapy for ABC were numerically
higher during the NPBR than the regular reimbursement
period (Supplementary Table 1).

Among patients receiving palbociclib and an Al, the
combination endocrine partner was letrozole in 359
patients (90%), while 32 (8%) received exemestane and
11 (3%) received anastrozole. At the end of the observa-
tion period (June 30, 2019), palbociclib therapy was still
ongoing in 270 patients (68%) in the Al and in 245
patients (44%) in the fulvestrant group. Sixty-nine (17%)
and 157 (28%) patients were switched to either endocrine
or chemotherapy from palbociclib plus Al and palbociclib
plus fulvestrant, respectively, while 33 (8%) and 115
(20%) continued original treatment with an Al or fulves-
trant without palbociclib. By June 30, 2019, 20 patients
(5%) in the palbociclib plus Al group and 38 patients (7%)
in the palbociclib plus fulvestrant groups had died after
discontinuing ABC therapy (Table 3).

The starting dose of palbociclib was 125 mg/d in 98%
of the patients (n=941), and it was 100 mg/d or 75 mg/d
only in 2%. Most patients (n=643; 67%) did not require
any dose reductions. A significantly higher proportion of
patients were initiated on the 125 mg/d starting dose in the
NPBR period than in the regular reimbursement period
both in the palbociclib plus Al and palbociclib + fulves-
trant groups (99% vs 97%, p=0.0070 and 100% vs 95%,
p<0.0001, respectively). The number of dose adjustments
was numerically lower during the NPBR period compared
to the (Table 3,
Supplementary Table 2).

A total of 412 patients (43%) had at least one non-
malignant comorbidity, the most common of which were
hypertension (n=315, 33%) and diabetes mellitus (n=100,
10%) (Table 4).

Fifty percent of patients (n=479) received at least one
drug with a potential for DDI with CDK4/6 inhibitors
including palbociclib. The most common DDI medications

regular reimbursement period

included analgesics (n=257; 27%), antimicrobial drugs
(n=195; 20%), medications for gastrointestinal conditions
(n=164; 17%) and for psychiatric disorders (n=57; 6%).
Known CYP3A4 inhibitors were administered in 97
patients (10%) (Table 5).

The majority of patients (n=555; 58%) received more
than 5 concomitant medications during palbociclib therapy
(Table 6). The most frequently used medications among
patients with polypharmacy were bisphosphonates (n=327;
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Table | Patient Demographics and Clinical Characteristics of Patients Treated with Palbociclib During the Whole Study Period

Mean (95% Cl)

59.3 (58.1-60.4)

61.6 (60.7-62.5)

PAL+AI PAL+FUL Overall
Total patients, n 399 563 962
Age at palbociclib initiation, years
Median 61.0 63.0 62.0

60.6 (59.9-61.3)

Menopause status, n (%)

Metastatic

299 (75%)

434 (77%)

Pre/perimenopausal 68 (17%) 45 (8%) 113 (12%)

Postmenopausal 331 (83%) 518 (92%) 849 (88%)
Stage at palbociclib initiation, n (%)

Locally advanced 100 (25%) 129 (23%) 229 (24%)

733 (76%)

Occurrence of stage IV breast cancer, n (%)
“De novo”

“Recurrent”

75 (19%)
324 (81%)

<10 (1%)
560 (99%)

78 (8%)
884 (92%)

Metastatic sites, n (%)

299 (100%)

434 (100%)

733 (100%)

Bone only disease 198 (66%) 251 (58%) 449 (61%)
Visceral 86 (29%) 155 (36%) 241 (33%)
Lung/pleura 44 (51%) 101 (65%) 145 (60%)
Liver 47 (55%) 64 (41%) 111 (46%)
CNS <10 19 (12%) 28 (12%)
Ovarian <10 <10 <l0
Other 10 (3%) 16 (4%) 26 (4%)
Unknown <10 12 (3%) 17 (2%)
Prior therapy for eBC, n (%) 176 (100%) 341 (100%) 517 (100%)
Neoadjuvant chemotherapy 35 (20%) 60 (17%) 95 (18%)
Adjuvant chemotherapy 72 (41%) 169 (50%) 241 (47%)
Adjuvant endocrine therapy 124 (70%) 271 (79%) 395 (76%)
Radiotherapy 80 (45%) 227 (67%) 307 (59%)
Surgery 124 (70%) 286 (84%) 410 (79%)
Line of treatment at palbociclib initiation, n (%)
Ist line 268 (67%) 220 (39%) 488 (51%)
2nd line 80 (20%) 192 (34%) 272 (28%)
3rd line 29 (7%) 90 (16%) 119 (12%)
4th line I (3%) 31 (5%) 42 (5%)
>4th line <10 15 (3%) 20 (2%)
Unknown <10 15 (3%) 21 (2%)
Prior therapies for ABC before palbociclib initiation, n (%) 125 328 453
Endocrine 81 (65%) 294 (90%) 375 (83%)
Chemotherapy 80 (64%) 162 (49%) 242 (53%)
Targeted (everolimus) <10 32 (10%) 40 (9%)
Other <10 <10 12 (3%)

Abbreviations: ABC, advanced breast cancer; CNS, central nervous system; eBC, early breast cancer; PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palbociclib

plus fulvestrant.

59%), vitamin D and its analogs (n=265; 48%), proton
pump inhibitors (n=217; 39%), selective [-blockers
(n=207; 37%), calcium (n=166; 30%), and opioids
(n=160; 29%) (Supplementary Table 3).

A total of 498 patients (52%) received palliative oncol-
ogy care which involved interventions aimed at improving
quality of life, physical and mental well-being. The most
frequent treatment modalities were analgesia in 428
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Table 2 Median Follow-Up Times (95% CI) for the Whole
Patient Population, the Palbociclib Plus Al, and Palbociclib Plus
Fulvestrant Cohorts During the Whole Study Period (May I,
2017-June 30, 2019), and Separately for the NPBR (May I,
2017-October 1, 2018) and Regular Reimbursement Periods
(October 15, 2018—-June 30, 2019)

Median Follow-Up, Months (95% CI)
NPBR RR Total
PAL+AI 14 (13-15) 6 (5-6) 8 (8-9)
PAL+FUL 14 (13-14) 5 (4-6) 8 (8-9)
Total 14 (13-14) 5 (5-6) 8 (8-8)

Abbreviations: Cl, confidence interval. NPBR, named-patient based reimburse-
ment; PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palbociclib plus
fulvestrant; RR, regular reimbursement.

(44%), therapeutic gymnastics/rehabilitation in 79 (8%),
and psychological/psychiatric care in 30 patients (3%).
Depression or anxiety occurred in 92 patients (10%)
(Table 7).

Discussion

This retrospective study is the first to report data on the
real-world use of palbociclib from a Central-Eastern
European country, describing patient demographics and

clinical characteristics as well as disease and treatment-
related factors in a large population of 962 patients with
advanced HR+/HER2— ABC. Since the
approval of palbociclib, a number of real-world studies

regulatory

have examined the use of palbociclib in routine clinical
practice. The Ibrance Real World Insights Study (IRIS)
was initiated to complement clinical trial data, and results
from the United States, Argentina, and Germany consis-
tently support the effectiveness and tolerability of palbo-
ciclib in unselected patient populations.> > Apart from
the IRIS program, RENATA, POLARIS, and an Italian
retrospective study also provided real-world data on pal-
bociclib prescribing and treatment patterns in routine clin-
ical practice, and the Italian PALPract study evaluated the
efficacy and safety of palbociclib combined with either
letrozole or fulvestrant in a real-world setting including
patients from 14 cancer centres.”*® Our retrospective
analysis fits well into the growing body of real-world
evidence with palbociclib and complements recent obser-
vations from other countries.

The demographic and clinical characteristics of our
patient population were largely consistent with the IRIS
cohorts in terms of mean age, menopausal status, disease

Table 3 Treatment Patterns of Patients Receiving Palbociclib Therapy During the Whole Study Period

PAL+AI

PAL+FUL

Overall

Total patients, n

399

563

962

Combination endocrine partner*, n (%)
Letrozole
Anastrozole
Exemestane

Fulvestrant

359 (90%)
I (3%)
32 (8%)

563 (100%)

359 (37%)
1 (1%)
32 (3%)

563 (59%)

Follow-up of palbociclib treated patients on 30 June 2019

Palbociclib treatment is ongoing 270 (68%) 245 (44%) 515 (54%)
Switch to next therapy 69 (17%) 157 (28%) 226 (23%)
Continuation of endocrine therapy without palbociclib 33 (8%) 115 (20%) 148 (15%)
No therapy for breast cancer and alive <l0 <l0 15 (2%)
No therapy for breast cancer and died 20 (5%) 38 (7%) 58 (6%)
Next therapy following palbociclib* 69 (100%) 157 (100%) 226 (100%)
Endocrine therapy 40 (58%) 65 (41%) 105 (46%)
Chemotherapy 30 (43%) 93 (59%) 123 (54%)
Starting dose: 125 mg, n (%) 391 (98%) 550 (98%) 941 (98%)
No dose reduction 266 (68%) 377 (69%) 643 (68%)
Only one prescription claim 20 (5%) 47 (9%) 67 (7%)
Dose reduced to 100 mg 78 (20%) 84 (15%) 162 (17%)
Dose reduced to 75 mg 27 (7%) 42 (7%) 69 (7%)

Notes: *The results are reported in the pre-specified groups, the non-substantial numerical differences can not be commented as data privacy low applied by NHIF does not

allow reporting of any groups <10 patients.

Abbreviations: PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palbociclib plus fulvestrant.
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Table 4 Most Common Comorbidities of Patients Treated with Palbociclib
PAL+AI PAL+FUL Overall
All patients, n 399 563 962
Patients without reported comorbidity, n (%) 236 (59%) 314 (56%) 550 (57%)
Patients with reported comorbidity, n (%) 163 (41%) 249 (44%) 412 (43%)
Hypertension 133 (33%) 182 (32%) 315 (33%)
Diabetes 35 (9%) 65 (12%) 100 (10%)
Ischaemic heart disease 27 (7%) 40 (7%) 67 (7%)
Pulmonary disease (lower tract) 25 (6%) 42 (7%) 67 (7%)
Arrhythmia (including AF) 22 (6%) 22 (4%) 44 (5%)
Thromboembolism 19 (5%) 26 (5%) 45 (5%)
Cerebrovascular accident <10 26 (5%) 34 (4%)
Peripheral vascular disease Il (3%) 17 (3%) 28 (3%)
Congestive heart failure <10 10 (2%) 19 (2%)

Abbreviations: AF, atrial fibrillation; PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palbociclib plus fulvestrant.

Table 5 Concomitant Medications with a Potential for Drug—Drug Interactions for CDK4/6 Inhibitors Among Patients Treated with

Palbociclib
Concomitant Medications Utilized Within the Period PAL+AI PAL+FUL Overall
Starting 45 Days Prior to First Prescription of Palbociclib to
the Last Prescription Day of Palbociclib
Total patients, n 399 563 962
Total patients without potential DDIs, n (%) 201 (50%) 282 (50%) 483 (50%)
Total patients with potential DDIs, n (%) 198 (50%) 281 (50%) 479 (50%)
Analgesic drugs, n (%) 110 (28%) 147 (26%) 257 (27%)
(eg methadone, tramadol)
Antimicrobial agents, n (%) 80 (20%) 115 (20%) 195 (20%)
(eg ciprofloxacin, fluconazole)
Gastrointestinal disorders drugs, n (%) 68 (17%) 96 (17%) 164 (17%)
(eg esomeprazole, ondansetron)
CYP3A inhibitors, n (%) 41 (10%) 56 (10%) 97 (10%)
(eg azithromycin, clarithromycin)
Psychiatric drugs, n (%) 18 (5%) 39 (7%) 57 (6%)
(eg citalopram, paroxetine)
P-gp inhibitors, n (%) <l0 <10 10 (1%)
(eg ketoconazole, itraconazole)

Abbreviations: DDI, drug—drug interaction; PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palbociclib plus fulvestrant.

stage at the time of palbociclib initiation, rate of recurrent
and de novo metastatic breast cancer, and distribution of
prior therapies for eBC. The vast majority of our patients
(98%) were started on 125 mg/day dose of palbociclib
according to EMA label recommendations, and 90% of
those receiving palbociclib plus an Al were treated with
letrozole correspondently the PALOMA-1 and PALOMA-
2 study protocols. These results show that Hungarian
adhere  to  evidence-based

physicians strictly

recommendations and experience from clinical trials both
during early access program and regular reimbursement.
The majority of patients (~70%) did not require dose
reductions, which shows that palbociclib was well toler-
ated and well managed in this real-world patient popula-
tion and suggests that there is no rationale for initiating
palbociclib at a reduced dose. Our results are very similar
to the registrational PALOMA-2 and PALOMA-3 trials,
where dose reductions were required in 36% and 34% of
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Table 6 Polypharmacy in Patients Treated with Palbociclib — 45
Days Prior to and/or During Palbociclib Initiation, ACT5 Level

Number of ATC5 Groups PAL+AI PAL+FUL Overall

Total patients, n (%) 399 (100%) | 563 (100%) | 962 (100%)

0 29 (7%) 46 (8%) 75 (8%)

2-5 148 (37%) 184 (33%) 332 (35%)
6-8 102 (26%) 135 (24%) 237 (25%)
>8 120 (30%) 198 (35%) 318 (33%)

>5 (polypharmacy) 222 (56%) 333 (59%) 555 (58%)

Abbreviations: PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palboci-
clib plus fulvestrant.

patients, respectively.”'® The majority of recent real-world
studies have also reported consistently lower dose reduc-
tion rates than the PALOMA studies, which provides reas-
surance regarding the good tolerability of palbociclib in
unselected patient populations and the benefits of patient
and staff education.?* 27!

In our study, more than 40% of patients receiving
palbociclib had at least one non-malignant comorbidity,
mostly hypertension and diabetes. This is in line with
observations from other studies which reported cardiovas-
cular conditions and/or diabetes among the most common
comorbidities of patients with BC.'”'®*?73% One of the
strengths of our nationwide study lies in the fact that our
study population included all patients with ABC who were
receiving palbociclib in Hungary during the study period.
Furthermore, apart from examining the prevalence of
comorbidities in our overall patient population, we also
provided separate and detailed information on patients
receiving palbociclib with aromatase inhibitors and those

treated with palbociclib and fulvestrant. The potential clin-
ical relevance of differences in the prevalence of comor-
bidities further
investigations. Our findings complement previous observa-

between the two groups requires
tions regarding the comorbidity profile of patients with
ABC in the real world. Since several reports have pointed
out the association between comorbidities and survival as
well as quality of life in BC patients, the better under-
standing of comorbidity profiles among patients with ABC
is of utmost importance.>*33-3¢-38

HR+ breast cancer is primarily a disease of the elderly,
who are also known to have a higher incidence of poly-
pharmacy due to chronic diseases which require multiple
medications.**** Elderly patients are also at an increased
risk of adverse events resulting from DDIs due to meta-
bolic changes and reduced drug clearance associated with
ageing.*® Polypharmacy and DDIs are a significant con-
cern in oncology which may limit the therapeutic value of
anticancer therapies including CDK4/6 inhibitors.
Palbociclib is a substrate and weak inhibitor of CYP3A,
and a moderate substrate of P-glycoprotein; therefore, the
co-administration of palbociclib with CYP3A4 inhibitors
or CYP3A4 inducers requires caution in routine clinical
practice.’® To our knowledge, our study was the first to
investigate the incidence of polypharmacy and DDIs
among patients treated with palbociclib in the real world.
We found that nearly 60% of patients were taking at least 5
concomitant medications, even though over-the-counter
drugs were not included in the analysis. Our findings high-
light that polypharmacy and DDIs affect a clinically rele-
vant proportion of ABC patients treated with palbociclib in

Table 7 Palliative Oncology Care in Patients Treated with Palbociclib

Palliative Oncology Care Provided Within 45 Days Prior to PAL+AI PAL+FUL Overall
the First Prescription of Palbociclib to the Last Prescription
Day of Palbociclib
Total patients, n 399 563 962
Total patients without palliative care, n (%) 194 (49%) 270 (48%) 464 (48%)
Total patients with Palliative care, n (%) 205 (51%) 293 (52%) 498 (52%)
Analgesia total, n (%) 175 (44%) 253 (45%) 428 (44%)
Opioids 124 (31%) 170 (30%) 294 (31%)
NSAIDs 101 (25%) 159 (28%) 260 (27%)
Occurrence of depression/anxiety total, n (%) 39 (10%) 53 (9%) 92 (10%)
Therapeutic gymnastics/rehabilitation total, n (%) 41 (10%) 38 (7%) 79 (8%)
Psychological/psychiatric care total, n (%) 14 (4%) 16 (3%) 30 (3%)
Lymphoedema treatment total, n (%) <I0 <10 <I0

Abbreviations: NSAID, non-steroidal anti-inflammatory drug; PAL+AI, palbociclib plus aromatase inhibitor; PAL+FUL, palbociclib plus fulvestrant.
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routine clinical practice. However, the high proportion of
patients receiving DDI medications in our study also sug-
gest that the co-administration of palbociclib with these
drugs is seemed to be feasible with the continuous and
careful evaluation of risks and benefits.

At the end of the observation period, palbociclib ther-
apy was still ongoing in 68% of patients receiving palbo-
ciclib plus Al, and in 44% of those receiving palbociclib
with fulvestrant. Sixty-nine and 157 patients received next
therapy after palbociclib in the PAL+AI and the PAL+FUL
groups, which was chemotherapy in 43% and 59% of
patient retrospectively. The high rate of chemotherapy
use for the treatment of HR+ patients reveals the need
for stricter adherence to guidelines in terms of sequencing
endocrine-based therapy.

When comparing our findings between the two differ-
ent reimbursement periods (early access vs regular reim-
bursement), we found that the proportion of patients with
recurrent BC vs those with de novo metastatic disease was
significantly higher in the NPBR vs regular reimbursement
period in the whole patient population and in the palboci-
clib plus AI group. A possible explanation for this differ-
ence may be that in the NPBR period, treating physicians
may have had concerns regarding the initiation of palbo-
ciclib therapy for patients with de novo metastatic disease
due to the lack of experience. By the time palbociclib
became available under regular reimbursement, clinicians
had gained sufficient experience with the use of palboci-
clib and may have become more confident regarding its
use in de novo metastatic disease. The proportion of
patients started on the palbociclib 125mg/d dose was also
significantly higher in the NPBR vs regular reimbursement
period in the whole patient population. In fact, the vast
majority of patients were started on the recommended
125 mg/d dose in both treatment groups during both
study periods. The statistically significant difference
between the NPBR and RR periods reflects very small
differences in percentages (100% vs 96%) and may not
be considered clinically meaningful in actual clinical prac-
tice. In addition, we found slight numerical differences in
terms of the proportion of patients with visceral disease,
line of palbociclib therapy, prior chemotherapy, and the
incidence of dose reductions. These differences may be
explained by the approval process of NPBR causing delays
in treatment initiation and the administrative burden of
prescribing reduced doses which was no longer the case
after the regular reimbursement of palbociclib in Hungary,
and by the gradual change in the ingrained clinical practice

of using monotherapy for HR+/HER2— ABC patients.
Nevertheless, our findings show that the named-patient-
based reimbursement system allowed for the appropriate
and timely initiation of palbociclib therapy even before
regular reimbursement.

Our study has certain limitations. First, the follow-up
time in our study was not long enough for the assessment
of effectiveness outcomes, such as overall survival or PFS.
A further analysis is planned to examine palbociclib treat-
ment outcomes with a longer follow-up period. Second,
the NHIF database does not contain any information on
laboratory parameters, vital signs or prognostic factors
such as ECOG performance status, and it is not suitable
for the analysis of therapeutic response. Third, we could
not exclude the potential underreporting of comorbidities
and/or inaccuracies in reporting. Fourth, healthcare ser-
vices outside the state-financed system could not be cap-
tured and thus were not included in the analysis.

Conclusions

This nationwide retrospective study conducted in Hungary
provides further insights into patient characteristics and
real-world treatment patterns on the use of palbociclib in
combination with endocrine therapy in patients with HR
+/HER2— advanced breast cancer. Our findings comple-
ment previous results in a large patient population and
provide reassurance regarding the use of palbociclib in
routine clinical practice.
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