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Abstract

Background: Palbociclib has gained a central role in the treatment of hormone receptor-positive (HR+)/human epidermal growth factor receptor
2-negative (HER2-) advanced breast cancer (ABC). Despite its manageable toxicity profile, venous thromboembolism (VTE) or interstitial lung
disease (ILD)/pneumonitis may infrequently occur. Therefore, we provide a comprehensive summary of the safety and tolerability of the combi-
nation of endocrine therapy and palbociclib among patients included in the randomized phase 2 PARSIFAL study.

Materials and Methods: Patients with endocrine-sensitive HR+/HER2- ABC and no prior therapy in an advanced setting (n = 486) were ran-
domly assigned 1:1 to receive fulvestrant—palbociclib (FP) or letrozole—palbociclib (LP). Laboratory tests and the incidence of adverse events
(AEs) were recorded at baseline and day 1 of each cycle. Progression-free survival (PFS) was estimated for patients with and without VTE.

Results: A total of 483 patients were analyzed. Neutropenia, leukopenia, anemia, asthenia, arthralgia, fatigue, and diarrhea were the most fre-
guent AEs in both groups. Febrile neutropenia occurred in 3 (1.2%) patients of the FP group and in 1 (0.4%) patient in the LP group. Six (2.5%;
0.4% grade 3) patients in the FP group and 6 patients (2.5%; 0.4% grade 3) in the LP group experienced ILD/pneumonitis. Pulmonary embolism
was reported in 12 (5.0%) patients in the FP group and 6 (2.5%) patients in the LP group. Advanced age at baseline was the only factor signifi-
cantly associated with an increased risk of pulmonary embolism (P < .01).

Conclusion: The PARSIFAL data confirmed the favorable safety profile of both palbociclib regimens. VTE and ILD/pneumonitis were occasion-

ally reported, and their early detection allowed patients to continue treatment effectively without detriment to efficacy.
ClinicalTrials.gov Identifier: NCT02491983; https://clinicaltrials.gov/ct2/show/NCT02491983).
Key words: palbociclib; endocrine therapy; advanced breast cancer; venous thromboembolism; neutropenia; interstitial lung disease; pneumonitis.

Implications for Practice

according to local labels.

Treatment with palbociclib plus either fulvestrant or letrozole is generally well tolerated by patients with advanced breast cancer who
are positive for hormone receptors and negative for human epidermal growth factor receptor 2. In the PARSIFAL study, neutropenia
grade >3 was effectively managed, leading to a very low incidence of febrile neutropenia. Venous thromboembolism was treated with
anticoagulants and did not require treatment discontinuation in most cases. Interstitial lung disease/pneumonitis was an uncommon
event and was treated with corticosteroids and/or antibiotics. To ensure sustained treatment and optimize the clinical benefit/risk ratio,
clinicians should be aware of and implement management strategies for serious and frequent adverse events, including dose adjustments

Introduction

Breast cancer is the most common cancer diagnosed among
women worldwide.! More than 70% of cases express hor-
mone receptors (HRs), such as estrogen receptors or proges-
terone receptors, and lack overexpression of human epidermal
growth factor receptor 2 (HER2-negative). This has led to the
widespread and successful use of endocrine agents as the pri-
mary systemic therapy to downregulate HR signaling.> The
recent advent of cyclin-dependent kinase (CDK) 4/6 inhibi-
tors has largely changed the paradigm for the management
of advanced breast cancer (ABC) by prolonging patient sur-
vival,>* resulting in an increasing number of women living
with metastatic disease. Consequently, there is a growing
importance of patient safety in not only the short term but
also in the long term. The optimal treatment must take into
account the type of drug and the endocrine therapeutic part-
ner, as well as the individual characteristics, the disease bur-
den, and the presence of comorbidities.>*

All CDK4/6 inhibitors exert their antitumor effect by block-
ing cell-cycle progression through the inhibition of the cyclin
D-CDK4/6 complex, which in turn suppresses the activation
of the downstream RB-E2F pathway. However, different
patterns of side effects have emerged from the pivotal trials
investigating the currently approved CDK4/6 inhibitors pal-
bociclib, ribociclib, and abemaciclib.®® Studies on the same
CDK4/6 inhibitor have reported different prospective efficacy
and safety endpoints,”!! so it remains difficult to ascertain
whether there are substantial differences in the safety pro-
file of a specific type of endocrine therapy until head-to-head
comparisons of combinations will be carried out.

Palbociclib was the first agent in this class to be devel-
oped and approved in combination with letrozole for
endocrine-sensitive or fulvestrant for endocrine-resistant
HR-positive/HER2-negative ABC.!>? Non-complicated grades

3-4 neutropenia was the most common adverse event (AE)
for palbociclib-containing regimens in all studies, but greater
numbers of venous thromboembolism (VTE)" and excep-
tional cases of interstitial lung disease (ILD)/pneumonitis'*
were reported in the palbociclib combination groups.

The PARSIFAL study compared the efficacy and safety
of palbociclib with either letrozole or fulvestrant as an ini-
tial treatment in postmenopausal women with endocrine-
sensitive HR-positive/HER2-negative ABC. After a median
follow-up of 32 months, fulvestrant-palbociclib demon-
strated no improvement in progression-free survival (PFS)
over letrozole-palbociclib, thus strengthening the evidence
for the combination of palbociclib with letrozole as the first
choice of therapy for ABC." In addition, the study allowed
for direct comparison tests to determine whether toxicity pro-
files differed when combining palbociclib with one type of
agent or another for endocrine therapy. We present a com-
prehensive report on the safety profile of patients included
in the PARSIFAL study. Particular emphasis is placed on the
adverse events of special interest (AESIs), including VTE and
ILD/pneumonitis of the overall safety population.

Materials and Methods

Study Design, Patients, and Procedures

The PARSIFAL study is an international, randomized,
open-label clinical trial with 2 parallel arms at 47 sites in 7
countries (ClinicalTrials.gov Identifier: NCT02491983). The
methods used in the trial have been described previously.'
The primary endpoint was investigator-assessed PFS, which
was defined as the time from randomization to radiologically
confirmed disease progression according to the criteria of the
Response Evaluation Criteria in Solid Tumors, version 1.1
(RECIST) or death during the study. Secondary endpoints
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included the safety and tolerability profile of palbociclib with
either fulvestrant or letrozole.

All patients provided written informed consent before
participation in any study-related activities. Approvals from
regulatory authorities and ethics committees were appropri-
ately obtained. The trial was done in accordance with the
Declaration of Helsinki and under the principles of good clin-
ical practice'® and followed the reporting guidelines of the
Consolidated Standards of Reporting Trials (CONSORT).!”

Treatment

Patients were randomized at a 1:1 ratio into 2 groups that
received oral palbociclib at 125 mg per day (3 weeks on, 1
week off) plus either intramuscular fulvestrant at 500 mg on
days 1, 15, 29, and once monthly thereafter, or oral letrozole
at 2.5 mg per day (continuous treatment). A gonadotropin-
releasing hormone agonist was administered to the premeno-
pausal or perimenopausal women. Treatment continued until
disease progression, unacceptable toxicity, death, or patient
withdrawal for any reason occurred. Stratification factors
included the type of disease (de novo metastatic or recurrent)
and the disease site (visceral or non-visceral).

In the event of adverse reactions, dosing interruptions and
dose reduction were allowed for palbociclib but were not
applicable to fulvestrant and letrozole per label. Patients were
permitted to discontinue palbociclib and continue with endo-
crine therapy alone. Protocol-required dose modifications for
treatment-related toxicities are shown in the Supplementary
Methods.

Safety Assessments

AEs were reported from the time at which informed con-
sent was provided until 28 days after the last treatment dose
and before initiation of a new anticancer treatment, or until
resolution or characterization as chronic/stable, whichever
occurred later. Laboratory analyses were performed on days 1
and 14 of the first 2 cycles and on day 1 of subsequent cycles.
Physical examinations and vital signs were analyzed on day
1 of every cycle. At every visit, investigators were required
to ask patients whether they had had any AEs. Prespecified
checklists were not used to ensure that both anticipated and
unanticipated events were recorded and to prevent any poten-
tial bias in AE reporting.

AE assessment consisted of the description of the events;
their duration, severity, timing, and seriousness; and their
relatedness to study treatment as reported by the investigator.
At each cycle, AEs were coded by the Medical Dictionary for
Regulatory Activities (MedDRA) version 20.0, and AE sever-
ity was graded using the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.0. Serious
adverse events (SAEs) were defined as death, a life-threatening
event, an event that caused or extended long-term hospital
care, an event that caused disability or incapacity, or an event
that necessitated medical intervention to prevent permanent
impairment or damage.

Statistical Analyses

All patients who received at least one dose of study treatment
were included in the safety analyses. Frequencies and patterns
of the AEs experienced by the patients were reported through
descriptive statistics according to the study arm. AE frequency
was presented based on the maximum toxicity grade for a
patient during the treatment as reported by investigators.
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The association between baseline clinical characteristics,
pulmonary embolism, and ILD was assessed. Mean differences
were compared with the Wilcoxon test. For proportions, the
chi-squared or Fisher’s exact tests were used. We evaluated
the influence of pulmonary embolism on PFS with landmark
analyses at 6, 8, and 12 months using the Kaplan—Meier
method. Patients whose treatment duration was shorter than
the landmark time were excluded. Patients who experienced
a pulmonary embolism before the landmark were assigned to
the pulmonary embolism group, whereas those who had not
experienced pulmonary embolism were assigned to the non—
pulmonary embolism group for landmark analysis.

The hazard ratios were estimated using Cox’s proportional
hazards model. The analysis was based on the Wald test and
Breslow method for handling ties. Two-sided p values with a
level of significance alpha < 0.05 and 95% Cls were used. P
values and CIs obtained from these analyses were interpreted
as descriptive. Data analysis was carried out using R software
version 4.0.2.

Results

Patient Characteristics

Between July 30, 2015, and January 8, 2018, 486 women
were randomly assigned to receive fulvestrant plus palbo-
ciclib (7 =243) or letrozole plus palbociclib (7 = 243). The
safety analyses involved a total of 483 patients who received
at least one dose of fulvestrant plus palbociclib (7 = 241) or
letrozole plus palbociclib (7 = 242). Three patients did not
start study treatment due to the investigator decision (7 = 1),
withdrawal of consent (# = 1), and protocol violation (1 = 1)
(Supplementary Fig. S1). Demographics and baseline charac-
teristics were generally balanced across treatment groups and
have been published previously' (Supplementary Table S1).
At the final cutoff date for data analysis on January 31,
2020, the median follow-up was 32.3 months (interquartile
range (IQR), 24.5-39.7 months), and those who were con-
tinuing treatment comprised 29.9% (n =72) of the patients
receiving fulvestrant-palbociclib and 36.4% (1 = 88) of the
patients receiving letrozole-palbociclib. Treatment discontin-
uation occurred in 70.1% (17 = 169) of patients in the fulves-
trant—palbociclib group and 63.6% (7 = 154) of patients in the
letrozole-palbociclib group. The median treatment durations
were 23.9 (IQR, 11.0-33.1) and 25.2 (IQR, 12.9-33.2) months
in the fulvestrant-palbociclib group and letrozole-palboci-
clib group, respectively. The median relative dose intensities
were 99.2% (IQR, 97.3%-100%) for fulvestrant and 91.7%
(IQR, 76.0-97.6%) for palbociclib in the fulvestrant—palboci-
clib group; while they were 98.8% (IQR, 96.3%-99.9%) for
letrozole and 90.0% (IQR, 77.4%-98.3%) for palbociclib in
the letrozole—palbociclib group. AEs leading to treatment dis-
continuation were reported in 5.4% (7 = 13) of patients in the
fulvestrant—palbociclib group and 2.1% (7 = 5) of patients in
the letrozole—palbociclib group (Supplementary Table S2).

Overall Safety Profile

For all cycles, the reported incidence rates of AEs of any
grade were 99.6% (n = 240) and 99.2% (n = 240) in patients
treated with palbociclib plus fulvestrant and those treated
with palbociclib plus letrozole, respectively. Most of these
were treatment-related AEs and were usually mild and man-
ageable. Despite the similar incidence between groups, the
letrozole-palbociclib group had fewer SAEs, treatment-related
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SAEs, and AFEs leading to treatment discontinuation than the
fulvestrant—palbociclib group (Table 1). The most common
AEs in both groups were neutropenia, leukopenia, asthenia,
arthralgia, fatigue, and diarrhea (Table 2). Febrile neutropenia

Table 1. Incidence of all adverse events.

Variable Fulvestrant—  Letrozole—
palbociclib  palbociclib
(n=241) (n = 242)
AEs 240 (99.6) 240 (99.2)
Grades 3-4 AEs 195 (80.9) 190 (78.5)
Treatment-related AEs 225(93.4) 230 (95.0)
Treatment-related grades 3-4 AEs 170 (70.5) 169 (69.8)
SAEs 2(29.9) 1(21.1)
Treatment-related SAEs 1(8.7) 7(2.9)
AF:s leading to treatment discontinuation 3(5.4) 5(2.1)

Data are presented as 72 (%), unless otherwise specified.
Abbreviations: AE, adverse events; SAE, serious adverse events.
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had a low incidence in both the fulvestrant (3 patients [1.2%])
and letrozole (1 patient [0.4%)] groups.

VTE

The cumulative incidence of AESIs over time in both groups
is shown in Table 3. There was no significant difference in
the occurrence of any grade VTE between groups (5.8%
[7 = 14] in the fulvestrant-palbociclib group versus 4.5%
[7 = 11] in the letrozole—palbociclib group; P = .681; Table
3). There were numerically more grades 3-5 events in the
fulvestrant than letrozole group (13 [5%] vs. 7 [2.9%];
P =.254). One patient with unrelated pulmonary embolism
(grade 5) died due to progressive disease in the fulvestrant—
palbociclib group. Overall, events of pulmonary embolism
occurred in 5.0% (n = 12; grades 3-5) of patients in the ful-
vestrant—palbociclib group and 2.5% (n = 6; grades 3-4) of
patients in the letrozole—palbociclib group (Table 3). The
median time from the first dose of the study drugs to the
first episode of pulmonary embolism was 4.1 (IQR, 2.7-
10.1) months for the fulvestrant—palbociclib group versus
7.0 (IQR, 2.8-13.2) months for the letrozole-palbociclib

group.

Table 2. Summary of adverse events of any grade occurring in >10% of patients.

Variable Fulvestrant—palbociclib Letrozole—palbociclib
(n=241) (n=242)
Any Grade 3 Grade 4 Any Grade 3 Grade 4
Any 240 (99.6) 167 (69.3) 28 (11.6) 240 (99.2) 168 (69.4) 22 (9.1)
Hematologic AEs
Neutropenia 198 (82.2) 141 (58.5) 18 (7.5) 207 (85.5) 153 (63.2) 12 (5.0)
Leukopenia 0 (24.9) 16 (6.6) 1(0.4) 1(25.2) 14 (5.8) 0
Anemia 5(22.8) 6(2.5) 0 8 (28.1) 6(2.5) 0
Thrombocytopenia 9 (20.3) 3(1.2) 0 9 (16.1) 1(0.4) 1(0.4)
Non-hematologic AEs
Asthenia 0(37.3) 7(2.9) 0 7 (36.0) 5(2.1) 0
Diarrhea 5(27.0) 4(1.7) 0 0 (24.8) 3(1.2) 0
Arthralgia 2 (25.7) 1(0.4) 0 0(33.1) 1(0.4) 0
Fatigue 2 (25.7) 4(1.7) 0 3(26.0) 4(1.7) 0
Back pain 7(23.7) 7(2.9) 0 9(20.2) 1(0.4) 0
Nausea 7 (23.7) 3(1.2) 0 5(18.6) 0 0
Alopecia 6(23.2) 0 0 1(25.2) 0 0
Cough 4(22.4) 0 0 2 (17.4) 0 0
Hot flush 1(17.0) 0 0 6 (19.0) 0 0
Stomatitis 0 (16.6) 0 0 8 (19.8) 2(0.8) 0
Pain in extremity 9 (16.2) 1(0.4) 0 8 (11.6) 2 (0.8) 0
Vomiting 5(14.5) 2(0.8) 0 9 (16.1) 2(0.8) 0
Constipation 4 (14.1) 0 0 0 (16.5) 3(1.2) 0
Headache 4(14.1) 0 0 3(13.6) 3(1.2) 0
Decreased appetite 4 (14.1) 3(1.2) 0 3(13.6) 0 0
Viral upper respiratory tract infection 2 (13.3) 1(0.4) 0 2(13.2) 1(0.4) 0
Dyspnea 3(13.7) 0 0 9 (12.0) 0 0
Abdominal pain upper 2(9.1) 0 0 1(12.8) 3(1.2) 0
Pruritus 8 (11.6) 0 0 5(10.3) 1(0.4) 0
Musculoskeletal pain 7(11.2) 0 0 3(9.5) 0 0
Urinary tract infection 3(9.5) 0 0 6 (10.7) 1(0.4) 0

Data are presented as 72 (%), unless otherwise specified.

Five patients died due to unrelated AEs, 3 of whom (1.2%) were randomized to fulvestrant—palbociclib and 2 (0.8%) to letrozole—palbociclib.

Abbreviations: AEs, adverse events.
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Table 3. Incidence of adverse events of special interest.
AFs Fulvestrant-palbociclib Letrozole-palbociclib
(n=241) (n=242)
Any grade Grade 3-5 Any grade Grade 3-4
Thromboembolic events 14 (5.8) 13 (5.0) 11 (4.5) 7(2.9)
Pulmonary embolism 2 12 (5.0) 12 (5.0) 6 (2.5) 6 (2.5
Varicose vein 0 0 2 (0.8) 0
Pelvic venous thrombosis 0 0 1(0.4) 0
Jugular vein thrombosis 1(0.4) 0 0 0
Ischemic stroke 1(0.4) 1(0.4) 0
Ischemic cardiomyopathy 0 1(0.4) 0
Cerebrovascular accident 0 0 1(0.4) 1(0.4)
ILD/pneumonitis ® 6(2.5) 2 (0.8) (2.5) 3(1.2)

Data are presented as 7 (%), unless otherwise specified.

“One patient in the fulvestrant-palbociclib group died due to unrelated pulmonary embolism.
"ILD/pneumonitis included any reported preferred terms that were part of the Standardized MedDRA Query (narrow scope) interstitial lung disease.

Abbreviations: AEs, adverse events; ILD, interstitial lung disease.

The baseline characteristics of patients experiencing pulmo-
nary embolism are reported in Supplementary Table S3. The
only factor that correlated with pulmonary embolism was age
(median age 69.5 [range, 47.0-84.0] years versus 62.0 [range,
25.0-90.0] years; P < .01 in patients with and without the event).
Notably, 56% (10 out of 18) of patients with pulmonary embo-
lism were asymptomatic and diagnosed incidentally during a
routine computed tomography scan for tumor assessment, while
the remaining 44% (8 out of 18 patients) were symptomatic. In
addition, in 16.7% (3 out of 18) of patients pulmonary embo-
lism was detected in the context of progressive disease (Fig. 1).
There were no significant differences in the number of treatment
discontinuations and median time to the first episode among
symptomatic and asymptomatic patients who experienced pul-
monary embolism (Table 4).

Despite the occurrence of pulmonary embolism, 83.3% (15
of 18) of patients did not interrupt the study treatment. Dose
reduction or discontinuation of palbociclib due to pulmonary
embolism occurred in 16.7% (n = 3) of patients for each one
(Supplementary Table S4). Pulmonary embolism was mainly
managed with low-molecular-weight heparins (91.7% [n = 11]
of patients in the fulvestrant-palbociclib group versus 100%
[ = 6] of patients in the letrozole-palbociclib group). Overall,
enaxoparin and tinzapirin were the most frequently prescribed
medications. A landmark analysis using 3-time points (6, 8,
and 12 months) suggested that the rate of PFS in patients who
experienced pulmonary embolism without treatment discon-
tinuation was not statistically different from that of patients
without pulmonary embolism (hazard ratio, 1.5, 95% CI, 0.6-
3.8, P =.343; Fig. 2).

In addition to events of pulmonary embolism, the ful-
vestrant—palbociclib group had one case of jugular vein
thrombosis and one case of ischemic stroke, whereas the
letrozole-palbociclib group had 2 cases of varicose vein and
one case of pelvic venous thrombosis, ischemic cardiomyopa-
thy, and cerebrovascular accident.

ILD/Pneumonitis

ILD/pneumonitis events were reported in 12 patients in the
overall population (6 (50.0%) in the fulvestrant—palbociclib

group and 6 (50%) in the letrozole—palbociclib group.
Grade 3 ILD/pneumonitis events were reported in 2 patients
in the overall population (1 [0.4%] in the fulvestrant—pal-
bociclib group and 1 [0.4%] in the letrozole—palbociclib
group; Table 2). The baseline characteristics of patients who
developed ILD/pneumonitis are reported in Supplementary
Table S5. ILD/pneumonitis occurred more frequently in the
elderly (median age 71.5 [range, 57.0-83.0] years versus
62.0 [range, 25.0-90.0] years; P < 0.01 in patients with and
without the event). The median time from the first dose of
the study drugs to the first episode of any grade of ILD/
pneumonitis was 6.3 (IQR 4.5-21.7) months for the ful-
vestrant—palbociclib group versus 16.2 (IQR 11.3-20.0)
months for the letrozole-palbociclib group. The median
duration of an episode of grade > 2 ILD/pneumonitis was
66.0 (IQR 63.5-66) days for the fulvestrant—palbociclib
group versus 64.5 (IQR 63-65.2) days for the letrozole-
palbociclib group (Supplementary Table S5). Palbociclib
was permanently discontinued in 2 of 2 patients (100.0%)
who experienced grade > 3 ILD/pneumonitis, and most of
the patients continued in the study with dose adjustments
according to the protocol (Supplementary Tables S6 and
$7).

Discussion

The optimal management of ABC has changed dramati-
cally with the recent introduction of CDK4/6 inhibitors.'®
Palbociclib, ribociclib, and abemaciclib have achieved sur-
vival gains in both endocrine-sensitive or -resistant popula-
tions.!” Despite their similar mechanism of action, there are
differences in the type, frequency, and severity of CDK4/6
inhibitors-associated AEs that merit evaluation. In addition,
the endocrine partner could modulate the safety and toler-
ability profile of CDK4/6 inhibitors."”** We assessed the
safety profile and specifically the VTE and ILD/pneumoni-
tis of palbociclib in combination with fulvestrant or letro-
zole in the endocrine-sensitive HR-positive/HER2-negative
ABC patients from the PARSIFAL trial. Findings from the
current analysis confirmed that grades 3-4 ILD/pneumonitis
was sporadic, affecting less than 1% of treated cases with no
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Figure 1. Study follow-up of patients who experienced pulmonary embolism. Asymptomatic grade 3 pulmonary embolism was reported in 10 patients
on routine 3-monthly computed tomography scan. In addition, in 5 patients, pulmonary embolism was detected in the context of progressive disease.

Abbreviations: AE, adverse event; EoT, end of treatment; PE, pulmonary embolism.

Table 4. Severity, treatment discontinuation, time to the first episode,
and median duration of pulmonary embolism in symptomatic and
asymptomatic cases.

Characteristics, 7 (%) Symptomatic Asymptomatic P value *
(n=28) (n=10)
Grade
Grade 3 5(62.5) 10 (100) .03
Grade 4 2(25.5) -
Grade 5 1(12.5) -
Treatment discontinuation 2(33.3) 1(10.0) .396
Median time to the diagnosis 4.8 (2.3-12.4) 4.1 (2.8-12.2) 756

of an episode, months (IQR)

Median duration, days (IQR)* 7.5 (6.8-16.3) 83

11.3-180.8)  .079

Data are 1 (%), unless otherwise specified.

“The analyses were performed through Wilcoxon exact test for quantitative
characteristics and Chi-square or Fisher’s exact tests for qualitative
characteristics.

"Median duration of pulmonary embolism in symptomatic and
asymptomatic cases was evaluated until clinical symptomatology
resolution or radiological disappearance, respectively. Thus, the duration of
symptomatic and asymptomatic thromboembolic events is not comparable.
Abbreviation: IQR, interquartile range.

treatment-related deaths. As fatal cases due to ILD/pneumo-
nitis have occasionally been reported in the post-approval set-
ting of CDK4/6 inhibitors,' more investigation is needed to

extend our findings to abemaciclib, ribociclib, and real-world
settings.'*2!

VTEs are well-established reported toxicity related
to CDK4/6 inhibitors, and thromboembolism rates in
palbociclib-based randomized trials range from 0.6 to 5%. A
meta-analysis reported a non-significant increase in pulmo-
nary embolism for palbociclib combinations compared with
exclusive endocrine therapy (3.2 versus 1.9%, respectively).'?
Nevertheless, the real-world risk appears to be higher than in
clinical trials: data reveal that venous events affect nearly 10%
of breast-cancer patients receiving palbociclib, a rate that is
5-times greater than that reported in registration trials.?>?*

A retrospective analysis reported 38 (9%) VTE out of 424
patients treated in clinical practice, of whom 92% received
palbociclib.? Another study of 64 individuals treated with
palbociclib over a 5-month period reported 7 (11%) VTE
events.?> More recently, a single-institution analysis of 266
patients reported 26 (9.8%) VTE events. Interestingly, no
increased risk of pulmonary embolism was found when
the propensity score corresponding to new users of palbo-
ciclib plus fulvestrant was compared to historical users of
single-agent fulvestrant.?*

Most studies with hormone therapy did not explicitly state
their methods of ascertaining VTE cases.” Therefore, due to
this methodological limitation, it is not surprising that the
proportion of patients varies widely, irrespective of the type
of hormone therapy. Specifically, 2 studies reported VTE in
2.8% and 2.5% of patients receiving fulvestrant compared
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Figure 2. Progression-free survival landmark analysis for patients with
pulmonary embolism who did not discontinued study versus patients
without pulmonary embolism. (A) Landmark at 6 months, (B) 8 months,
and (C) 12 months.

to 1.3% and 5.7% of those on anastrozole, respectively.2%2!
More recently, the FIRST study reported the same event rate
of 1% in patients treated with fulvestrant and anastrozole.?
In the EFECT study, 1.1% of patients in the fulvestrant group
and 0.9% in the exemestane group experienced VTEs.?” The
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number of patients analyzed and their characteristics may
account for the apparent inconsistency of VTE events in the
different studies. Furthermore, it should also be considered
how AEs were diagnosed, as most of the cases we reported
were completely asymptomatic and encountered inciden-
tally during a diagnostic examination performed for tumor
assessment.

Unique to the PARSIFAL analysis, we had the chance to
analyze data according to the type of endocrine therapy
received as well as patient and tumor characteristics. We
noted an increased number of pulmonary embolism events in
the fulvestrant group compared to the letrozole group. With
caution due to low numbers, we can hypothesize that the type
of endocrine therapy (ie, selective estrogen receptor degraders
versus aromatase inhibitors) may play a specific role in the
pathophysiology of cancer-associated thrombosis either alone
or in association with CDK4/6 inhibitors.?® Finally, older age,
Eastern Cooperative Oncology Group performance status 2,
visceral disease, and prior use of antithrombotic agents may
be baseline characteristics to consider for these patients in
view of the lack of other specific risk factors.

VTE represents an AESI associated with abemaciclib and
are recognized with a specific warning on the label. A recent
pooled analysis of the MONARCH 2 and MONARCH 3 tri-
als found that any grade of VTE, including pulmonary embo-
lism and deep vein thrombosis, occurred in 4.8% and 6.1% of
abemaciclib-treated patients, respectively (versus 0.9% and 0.6 %
in the control groups).?’ Similarly, clear imbalances emerged in
the updated overall survival analyses of the MONALEESA-3
and MONALEESA-7 trials on ribociclib. In one study, 23
(4.8%j; 2.3% grades 3-4) pulmonary embolism events occurred
in the interventional group versus 2 such events (0.8%; none of
grades 3-4) in the control group."' Furthermore, 9 (2.7%; 1.5%
grades 3-4) pulmonary embolism events occurred in the inter-
ventional group versus 3 such events (0.9%; 0.6% grades 3-4)
in the control group in the other study.*

As VTE events are negative prognostic factors across various
types of malignancies, including breast cancer,’-? we finally
examined the outcome of patients experiencing pulmonary
embolism. Our findings are discordant with prior data reporting
increased mortality (by 70%) and cancer therapy disruption (up
to 40%) in patients suffering a VTE.?> However, symptomatic
cases comprised only 44% of our total population, suggesting
that early detection of asymptomatic events optimizes patient
management and prognosis. This aspect is intriguing for the clin-
ical development of CDK4/6 inhibitors in an adjuvant setting.
The studies available to date either do not report pulmonary
embolism™ or report it in only 1% of cases.* This low incidence
may be ascribed to individual early-stage breast cancer patient
characteristics (eg, young age, few comorbidities) and/or absence
of disseminated disease, which is a risk factor for VITE per se.
However, asymptomatic cases may have been completely over-
looked because imaging, including computed tomography, is a
common practice for patients with metastatic breast cancer but
not for early-stage disease. The lack of incidentally diagnosed
cases could lead to an underdiagnosis of asymptomatic pul-
monary embolism, and the short- and long-term consequences
deserve additional studies.

Conclusion

The advent of palbociclib has yielded important clinical
results, leading to a complete paradigm shift in the setting of
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HR-positive/HER2-negative ABC. This substantial progress
has improved survival for months to years, meaning the safety
profile is a growing determinant of outcome. A major draw-
back of its clinical use is the occurrence of AEs. Appropriate
recognition of VTE is paramount due to their substantial
contribution to long-term morbidity in people living with or
surviving cancer. In this respect, our study shows that proper
AE identification and management have allowed most of the
PARSIFAL patient population to effectively continue treat-
ment without any significant detrimental outcomes.
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