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IMPORTANCE The cyclin-dependent kinase 4 and 6 inhibitor palbociclib in combination with
letrozole has become a standard first-line treatment for patients with endocrine-sensitive,
hormone receptor–positive, ERBB2-negative advanced breast cancer. Meanwhile,
the antiestrogen fulvestrant was shown to be superior to anastrozole in the absence
of cyclin-dependent kinase 4 and 6 inhibition for this patient population.

OBJECTIVE To assess whether fulvestrant is superior to letrozole when combined
with palbociclib in the first-line scenario.

DESIGN, SETTING, AND PARTICIPANTS In this international, randomized, open-label,
phase 2 clinical study conducted from July 30, 2015, to January 8, 2018, patients with
hormone receptor–positive, ERBB2-negative advanced breast cancer with no prior therapy in
the metastatic setting and endocrine-sensitive criteria were recruited from 47 centers
in 7 countries. Data were analyzed from February 11 to May 15, 2020.

INTERVENTIONS Patients were randomly assigned (1:1 ratio) to receive palbociclib
with either fulvestrant or letrozole. Stratification factors were type of disease presentation
(de novo vs recurrent) and the presence of visceral involvement (yes vs no).

MAIN OUTCOMES AND MEASURES The primary end point was investigator-assessed
progression-free survival determined by Response Evaluation Criteria in Solid Tumors,
version 1.1.

RESULTS A total of 486 women (median age, 63 years [range, 25-90 years]; 3 Asian women
[0.6%]; 4 Black women [0.8%]; 461 White women [94.9%]; 18 women of unknown race
[3.7%]) were randomized (243 to fulvestrant-palbociclib and 243 to letrozole-palbociclib).
Median investigator-assessed progression-free survival was 27.9 months (95% CI, 24.2-33.1
months) in the fulvestrant-palbociclib group vs 32.8 months (95% CI, 25.8-35.9 months) in
the letrozole-palbociclib group (hazard ratio, 1.13; 95% CI, 0.89-1.45; P = .32). This result was
consistent across the stratification factors. No significant differences were observed in
objective response rate (46.5% vs 50.2%) and 3-year overall survival rate (79.4% vs 77.1%)
for fulvestrant-palbociclib and letrozole-palbociclib, respectively. Grade 3-4 adverse events
were comparable among treatment groups, and no new safety signals were identified.
No treatment-related deaths were reported.

CONCLUSIONS AND RELEVANCE Although fulvestrant-palbociclib demonstrated significant
antitumor activity, this randomized clinical trial failed to identify an improvement in
progression-free survival with this regimen over letrozole-palbociclib in patients with
endocrine-sensitive, hormone receptor–positive, ERBB2-negative advanced breast cancer.
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E ndocrine therapy is the mainstay of treatment for pa-
tients with hormone receptor–positive, ERBB2 (for-
merly HER2)-negative advanced breast cancer (ABC).1

Three phase 3 studies have demonstrated that addition of in-
hibitors of cyclin-dependent kinase 4 and 6 (CDK4/6) palbo-
ciclib, ribociclib, and abemaciclib to a nonsteroidal aro-
matase inhibitor (NSAI) in these patients improves median
progression-free survival (PFS) from 14.5 to 16.0 months to 25.3
to 28.2 months, with hazard ratios (HRs) ranging between 0.54
and 0.58.2-4 Consequently, the combination of a CDK4/6 in-
hibitor and NSAI has become the standard front-line regimen
for this patient population.

The selective estrogen-receptor downregulator fulves-
trant is currently the most commonly used endocrine agent
for patients progressing on prior endocrine therapy including
an NSAI; therefore, it has been widely used for treatment of
patients with endocrine-resistant, hormone receptor–
positive, ERBB2-negative ABC.5 Three phase 3 trials have also
confirmed the benefit of adding a CDK4/6 inhibitor to fulves-
trant in NSAI-pretreated patients, increasing median PFS from
3.8 to 11.4 months for fulvestrant monotherapy to 9.2 to 18.8
months for the combination, with HRs ranging from 0.42 to
0.55.6-8 Two of these trials were associated with significant
overall survival (OS) benefits.9,10 Simultaneously, the phase 3
Fulvestrant and Anastrozole Compared in Hormonal Therapy
Naive Advanced Breast Cancer (FALCON) trial compared ful-
vestrant and NSAI in postmenopausal, endocrine-sensitive pa-
tients with hormone receptor–positive, ERBB2-negative ABC,
and fulvestrant in the absence of CDK4/6 inhibition showed a
significant PFS benefit over anastrozole (16.6 vs 13.8 months,
respectively; HR, 0.80).11

Findings from previous studies raised the question of the
optimal endocrine partner for CDK4/6 inhibitors in women
with endocrine-sensitive, hormone receptor–positive, ERBB2-
negative ABC. The PARSIFAL (for palbociclib in combination
with fulvestrant or letrozole in endocrine-sensitive patients
with hormone receptor–positive/ERBB2-negative metastatic
breast cancer) trial assessed the superiority of fulvestrant plus
palbociclib over letrozole plus palbociclib as initial therapy in
this patient population.

Methods
Study Design and Patients
This international, randomized, open-label clinical trial with
2 parallel groups enrolled patients from July 30, 2015, to
January 8, 2018, at 47 sites in 7 countries (eTables 1 and 7 in
Supplement 1). It was designed to test the superiority of ful-
vestrant plus palbociclib compared with letrozole plus palbo-
ciclib first and then the noninferiority of fulvestrant plus
palbociclib compared with letrozole plus palbociclib if the su-
periority objective was not achieved. The trial protocol and
statistical analysis plan are available in Supplement 2 and
Supplement 3, respectively.

Eligible women were aged 18 years or older with any
menopausal status and locally confirmed hormone receptor–
positive, ERBB2-negative, unresectable, locally advanced, or

metastatic breast cancer not amenable to surgical resection
or radiotherapy with curative intent. Patients had not
received systemic therapy for advanced disease and had
measurable or nonmeasurable disease as defined by the
Response Evaluation Criteria in Solid Tumors (RECIST), ver-
sion 1.1. Endocrine therapy in the neoadjuvant or adjuvant
setting was permitted if the patient had a disease-free inter-
val of more than 12 months from the completion of endo-
crine therapy. An Eastern Cooperative Oncology Group per-
formance status score of 0 to 2 and adequate organ function
were also required. Key exclusion criteria were visceral crisis
and prior treatment with a CDK4/6 inhibitor. The other eligi-
bility criteria are listed in eTable 2 in Supplement 1. Informa-
tion on patient race but not ethnicity was collected. Patients
self-identified their race, and some patients did not want to
have this information identified. We did not consider race
data to be relevant for the study.

This study was performed in agreement with the guide-
lines of the International Conference on Harmonization, the
ethical principles in the Declaration of Helsinki, and all appli-
cable regulations. All patients provided written informed con-
sent before participation in any study-related activities. Ap-
provals from regulatory authorities and ethics committees
were appropriately obtained. This study followed the
Consolidated Standards of Reporting Trials (CONSORT)
reporting guideline.

Randomization and Masking
Patients were assigned in a 1:1 ratio to receive palbociclib plus
either fulvestrant or letrozole. A central block randomization
procedure with a block size of 4 was set up with the web-
based software OpenClinica, version 3.14. Randomization was
stratified according to type of disease (de novo metastatic or
recurrent) and the presence or absence of visceral involve-
ment (visceral or nonvisceral). An independent biometrical
company (SAIL Biometría) developed the sequence genera-
tion and allocation concealment. The recruitment, selection,
and treatment procedures were conducted by investigators
and site staff (eTable 1 in Supplement 1). All study partici-
pants were aware of treatment assignment.

Key Points
Question Which is the optimal endocrine partner (fulvestrant vs
letrozole) for cyclin-dependent kinase 4 and 6 inhibitor palbociclib
in previously untreated, endocrine-sensitive, hormone
receptor–positive, ERBB2-negative advanced breast cancer?

Findings In this randomized, open-label, phase 2 trial, 486
patients were assigned in equal numbers to receive palbociclib
plus fulvestrant or letrozole. Median investigator-assessed
progression-free survival was 27.9 months for fulvestrant-
palbociclib vs 32.8 months for letrozole-palbociclib, a difference
that was not statistically significant.

Meaning Fulvestrant-palbociclib demonstrated no improvement
in progression-free survival over letrozole-palbociclib, confirming
letrozole as the preferred palbociclib partner in this patient
population.
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Procedures
Study treatment was initiated at randomization (day 0). Pa-
tients were orally administered 125 mg palbociclib per day (in
cycles of 3 weeks of treatment followed by 1 week off) in com-
bination with 500 mg fulvestrant on days 1, 15, 29, and once
monthly thereafter, administered intramuscularly, or 2.5 mg
letrozole per day, administered orally (continuous treat-
ment). Premenopausal or perimenopausal women received a
gonadotropin-releasing hormone agonist.

Treatment continued until disease progression, unaccept-
able toxicity, death, or patient withdrawal for any reason. Dos-
ing interruptions and dose reduction were allowed for palbo-
ciclib as defined by prespecified protocol guidelines but were
not applicable to fulvestrant and letrozole per label. Patients
were permitted to discontinue palbociclib and continue with
endocrine therapy alone.

Tumor assessments were carried out by computed tomog-
raphy or magnetic resonance imaging according to RECIST,
version 1.1 at baseline and every 12 weeks thereafter. Bone
scans were performed at baseline and, if bone lesions were
identified, every 24 weeks thereafter. Tumor assessment con-
tinued until disease progression, initiation of new anticancer
therapy, or withdrawal from the study, whichever came first.
Laboratory tests were performed on days 1 and 14 of the first 2
cyclesandonday1ofsubsequentcycles.Vitalsignswereassessed
on day 1 of every cycle. Common Terminology Criteria for Ad-
verse Events, version 4.0 was used to grade toxicity at each cycle.

Outcomes
The primary end point of this study was investigator-assessed
PFS, defined as the time from study randomization to disease
progression per RECIST, version 1.1 or death due to any cause,
whichever occurred first. Patients alive without disease pro-
gression were censored at the date of last disease evaluation
(eTable 3 in Supplement 1). Secondary end points included
objective response rate per RECIST, version 1.1; duration of re-
sponse;clinicalbenefitrate;timetoprogression;timetoresponse;
OS; and safety and tolerability (eMethods in Supplement 1).

Statistical Analysis
Efficacy was assessed in the intent-to-treat set, which in-
cluded all patients who had undergone randomization. Safety
was assessed in the safety-analysis set, which included all
patients who received at least 1 dose of study drug.

The PARSIFAL trial was initially designed to randomize ap-
proximately 304 patients. During the trial, enrollment was ex-
panded to 486 patients based on findings from the phase 3
Palbociclib: Ongoing Trials in the Management of Breast Can-
cer 2 (PALOMA-2)12 and FALCON trials.11

Investigator-assessed PFS was analyzed using a Cox re-
gression proportional-hazards model adjusted for stratifica-
tion factors, ie, type of disease presentation and presence of
visceral involvement. An HR of less than 1 would indicate a re-
sult favoring fulvestrant-palbociclib.

Sample size was based on a superiority test of PFS when
254 PFS events were observed. The 2-sided log-rank test had
80% power to detect a 9.3-month increase in median PFS over
a 22-month median PFS for the letrozole-palbociclib group.

Hence, we planned to detect an HR less than or equal to 0.70
in favor of fulvestrant-palbociclib, using a 2-sided log-rank of
level 0.05. Based on a 52% ratio between PFS events and pa-
tients, the target sample size was 486 patients. We estimated
a 24-month accrual period and a 12-month treatment period,
for a total 36-month follow-up period.

If the superiority objective was not achieved, noninferi-
ority analysis would be conducted, the margin of which, de-
fined in terms of HR, was 1.21 and corresponded to the com-
bined effect of PALOMA-113 and PALOMA-212 lower boundary
(HR, 1.79; 95% CI, 1.47-2.18) adjusted to retain 50% of the his-
torical effect of the active control compared with placebo.14

The Lan-DeMets O’Brien-Fleming spending function was
used to control the type I error in the interim and final analy-
ses of efficacy. Interim analysis was conducted after 28 months
with 89 investigator-assessed PFS events (35% of expected).
The 2-sided nominal α errors for testing the null hypothesis
within the interim and final analyses were set at 0.001 and
0.0498, respectively.

Survival estimates for each time-to-event end point were
estimated using the Kaplan-Meier method and 95% CIs. The
HRs for the treatment effect, P values, and 95% CI were esti-
mated as defined for PFS. The P values and 95% CIs were cal-
culated using the likelihood-ratio test and the profile-
likelihood method, respectively. The Breslow method for tie
handling in survival analysis was used. Comparison of objec-
tive response and clinical benefit–response rates between treat-
ment groups was performed using Fisher exact test.

The consistency-of-treatment effect was assessed across
prespecified stratification factors. It was tested by a Cox model
for PFS with a treatment-by-factor interaction term set at a
2-sided 0.1 α level. The proportionality of hazards was as-
sessed using cumulative sums of martingale-based residuals.
Data analysis was carried out from February 11 to May 15, 2020,
using SAS software, version 9.4 (SAS Institute).

Results
Recruitment and Patient Disposition
Between July 30, 2015, and January 8, 2018, 486 women (me-
dian age [range], 63 years [25-90 years]; 3 Asian women [0.6%];
4 Black women [0.8%]; 461 White women [94.9%]; 18 women
of unknown race [3.7%]) were randomly assigned to receive ful-
vestrant plus palbociclib (n = 243) or letrozole plus palbociclib
(n = 243).DatacutoffwasJanuary31,2020,whenthetargetnum-
ber of PFS events (n = 256) was met. A total of 483 patients re-
ceived at least 1 dose of study treatment; 3 patients did not start
study treatment because of investigator decision (n = 1), with-
drawal of consent (n = 1), and protocol violation (n = 1) (Figure 1).

Baseline Characteristics
Baseline characteristics of the intent-to-treat population were
balanced between treatment groups (Table 1). Visceral dis-
ease was present in 233 patients (47.9%), 198 (40.7%) pre-
sented with de novo ABC, 462 (95.1%) had an Eastern Coop-
erative Oncology Group score of 0 to 1, and 224 (46.1%) had
previously received adjuvant endocrine therapy.
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Treatment
At final analysis cutoff, 72 patients (29.6%) receiving
fulvestrant-palbociclib and 88 (36.2%) receiving letrozole-
palbociclib were continuing treatment. Treatment discontinu-
ation was primarily due to disease progression, which oc-
curred in 122 patients (50.2%) in each study group.

Median relative dose intensity was 99.2% (IQR, 97.3%-
100%) for fulvestrant and 91.7% (IQR, 76%-97.6%) for palbo-
ciclib in the fulvestrant-palbociclib group and 98.8% (IQR,
96.3%-99.9%) for letrozole and 90.0% (IQR, 77.4%-98.3%)
for palbociclib in the letrozole-palbociclib group. Palbociclib
dose was reduced according to protocol in 85 of the 241 pa-
tients (35.3%) in the fulvestrant-palbociclib group and in
108 of the 242 patients (44.6%) in the letrozole-palbociclib
group (eTable 4 in Supplement 1).

Primary Outcome
Final analysis occurred after 256 PFS events (131 [53.9%] in the
fulvestrant-palbociclib group and 125 [51.4%] in the letrozole-
palbociclib group). Median follow-up was 32 months (IQR, 24.2-
39.7 months). Median investigator-assessed PFS was 27.9
months (95% CI, 24.2-33.1 months) in the fulvestrant-
palbociclib group vs 32.8 months (95% CI, 25.8-35.9 months)
in the letrozole-palbociclib group (HR, 1.13; 95% CI, 0.89-
1.45; P = .32) (Figure 2), demonstrating no significant differ-
ence between treatment groups. The noninferiority margin
(1.21) was included in the 95% CI.

Secondary Outcomes
Efficacy
Overall survival data were immature at data cutoff, with
51 deaths (21.0%) in both treatment groups. Estimated 3-year

OS was 79.4% (95% CI, 73.1%-84.4%) in the fulvestrant-
palbociclib group vs 77.1% (95% CI, 70.2%-82.5%) in the letro-
zole-palbociclib group (HR, 1.00; 95% CI, 0.68-1.48; P = .99)
(eFigure 1 in Supplement 1).

The objective response rate was achieved in 113 of 243 pa-
tients (46.5%; 95% CI, 40.1%-53.0%) in the fulvestrant-
palbociclib group and in 122 of 213 patients (50.2%; 95% CI,
43.7%-56.7%) in the letrozole-palbociclib group (P = .41). In pa-
tients with measurable disease (n = 376; 77.4%), the objec-
tive response occurred in 110 of 195 patients (56.4%; 95% CI,
49.1%-63.5%) in the fulvestrant-palbociclib group and in 119
of 181 patients (65.7%; 95% CI, 59.3%-72.6%) in the letrozole-
palbociclib group. Median duration of response was 34 months
(95% CI, 23.3 months to not estimable) in the fulvestrant-
palbociclib group and 30.2 months (95% CI, 26.7 months to not
estimable) in the letrozole-palbociclib group. In the intent-to-
treat population, clinical benefit was achieved in 172 of 243 pa-
tients (70.8%; 95% CI, 64.6%-76.4%) in the fulvestrant-
palbociclib group and in 168 of 243 patients (69.1%; 95% CI,
62.9%-74.9%) in the letrozole-palbociclib group (P = .69). Me-
dian time to progression was 28.9 months (95% CI, 24.6-36.2
months) in the fulvestrant-palbociclib group vs 32.8 months
(95% CI, 26.0-38.6 months) in the letrozole-palbociclib group
(HR, 1.09; 95% CI, 0.85-1.40; P = .49), and median time to
response was 5.3 months (95% CI, 3.7-5.5 months) in the ful-
vestrant-palbociclib group vs 5.2 months (95% CI, 2.9-5.5
months) in the letrozole-palbociclib group (HR, 0.9; 95% CI,
0.7-1.2) (eTable 5 in Supplement 1).

Subgroup analyses of PFS according to the stratification
factors showed no significant differences between treatment
groups across all prespecified subgroups. The P values for
treatment-by-visceral involvement and treatment-by-type
of disease interaction tests were 0.28 and 0.98, respectively
(eFigure 2 in Supplement 1).

Safety
The most common adverse events (AEs) of any grade re-
ported in both groups were neutropenia, asthenia, arthralgia,
anemia, and diarrhea. With the exception of neutropenia and
leukopenia, most AEs were of grade 1 or 2. Nearly all of the most
frequent AEs were deemed possibly related to study treat-
ment. Neutropenia was the most common grade 3 or 4 AE in
both treatment groups. Decrease in neutrophil counts of grade
greater than or equal to 3 occurred in 159 of 241 patients (66.0%)
in the fulvestrant-palbociclib group and in 165 of 242 (68.2%)
in the letrozole-palbociclib group. Febrile neutropenia
was reported in only 3 patients (1.2%) in the fulvestrant-
palbociclib group and 1 patient (0.4%) in the letrozole-
palbociclib group (Table 2).

Incidence of grade 3 or 4 toxicity and serious AEs was simi-
lar in both treatment groups (grade 3 or 4 AEs, 80.9% vs 78.5%
and serious AEs, 29.9% vs 21.1% in the fulvestrant-
palbociclib group vs the letrozole-palbociclib group, respec-
tively). Permanent discontinuation of study treatment due
to AEs occurred in 13 patients (5.3%) in the fulvestrant-
palbociclib group and in 5 patients (2.1%) in the letrozole-
palbociclib group (eFigure 3 in Supplement 1). No treatment-
related deaths were reported.

Figure 1. Consolidated Standards for Reporting Trials (CONSORT)
Patient Diagram

552 Patients screened

243 Randomized to
fulvestrant-palbociclib

241 Included in safety analysis

243 Included in intention-to-treat
analysis

1 Did not receive
study treatmentb

243 Randomized to
letrozole-palbociclib

242 Included in safety analysis

243 Included in intention-to-treat
analysis

2 Did not receive
study treatmenta

486 Randomized

All randomized patients were included in the intention-to-treat population;
randomized patients who received at least 1 dose of study treatment were
included in the safety population.
a Of 2 patients who did not receive study treatment, 1 patient was mistakenly

included because she did not meet the selection criterion (presence of
uncontrolled brain metastases), and 1 patient was discontinued per the
investigator’s decision.

b One patient did not receive study treatment because the patient withdrew
consent.
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Regarding the AEs of special interest, pulmonary embo-
lism occurred in 12 of 241 patients (5.0%) in the fulvestrant-
palbociclib group and in 6 of 242 patients (2.5%) in the
letrozole-palbociclib group. Six patients (2.5%) in each group
had interstitial lung disease or pneumonitis of any grade; 2
of 241 patients (0.8%) in the fulvestrant-palbociclib group
had grade 3 pneumonitis, and 3 of 242 patients (1.2%) in the
letrozole-palbociclib group had grade 3 pneumonitis
(eTable 6 in Supplement 1).

Discussion
To our knowledge, PARSIFAL is the only randomized clinical
trial to directly compare the therapeutic efficacy of fulves-
trant or letrozole in combination with the CDK4/6 inhibitor
palbociclib in patients with previously untreated, endocrine-

sensitive, hormone receptor–positive, ERBB2-negative ABC.
Despite the significant antitumor activity of fulvestrant-
palbociclib, this combination showed no superiority in PFS
over the standard letrozole-palbociclib in this patient popu-
lation. The study also failed to prove fulvestrant-palbociclib
noninferiority, because the 95% CI contained the noninferi-
ority margin.

In spite of the limitations of making indirect comparisons
between studies, the median PFS reported in PARSIFAL for the
control group was numerically better than in the last reports
from the 4 pivotal phase 3 trials exploring the combination
of a CDK4/6 inhibitor with NSAI.2-4,15 Patients treated with
fulvestrant-palbociclib had a slightly inferior median PFS com-
pared with that achieved in the Fulvestrant/Palbociclib vs
Fulvestrant/Placebo as First-Line Therapy in Postmeno-
pausal Women with Hormone Receptor+/ERBB2– Endocrine-
Sensitive Advanced Breast Cancer (FLIPPER)16 and Study of

Table 1. Patient Demographic Details at Baseline

Variable

No. (%)

All patients
(n = 486)

Fulvestrant-palbociclib
(n = 243)

Letrozole-palbociclib
(n = 243)

Age, median (range), y 63 (25-90) 64 (25-88) 62 (35-90)

Race

Asian 3 (0.6) 2 (0.8) 1 (0.4)

Black 4 (0.8) 3 (1.2) 1 (0.4)

White 461 (94.9) 231 (95.1) 230 (94.7)

Unknown 18 (3.7) 7 (2.9) 11 (4.5)

ECOG performance statusa

0 275 (56.6) 151 (62.1) 124 (51.0)

1 187 (38.5) 80 (32.9) 107 (44.0)

2 24 (4.9) 12 (4.9) 12 (4.9)

Menopausal status

Premenopausal 37 (7.6) 17 (7.0) 20 (8.2)

Postmenopausal 449 (92.4) 226 (93.0) 223 (91.8)

Type of disease

De novo 198 (40.7) 102 (42.0) 96 (39.5)

Recurrent 288 (59.3) 141 (58.0) 147 (60.5)

Disease site

Visceral 233 (47.9) 115 (47.3) 118 (48.6)

Nonvisceral 253 (52.1) 128 (52.7) 125 (51.4)

No. of disease sites

<3 274 (52.1) 141 (58.0) 133 (51.4)

≥3 212 (47.9) 102 (42.0) 110 (48.6)

Measurable disease

Yes 376 (77.4) 195 (80.2) 181 (74.5)

No 110 (22.6) 48 (19.8) 62 (25.5)

Previous treatment in early setting

Neoadjuvant chemotherapy 46 (9.5) 25 (10.3) 21 (8.6)

Adjuvant chemotherapy 144 (29.6) 73 (30.0) 71 (29.2)

Tamoxifen only 107 (22.0) 48 (19.8) 59 (24.3)

Aromatase inhibitors only 47 (9.7) 26 (10.7) 21 (8.6)

Tamoxifen and aromatase inhibitors 70 (14.4) 39 (16.0) 31 (12.8)

a Eastern Cooperative Oncology
Group (ECOG) performance status is
graded as follows: 0, fully active;
1, restricted in strenuous activity but
capable of light house and office
work; 2, ambulatory and capable of
self-care but unable to carry out
work activities; 3, capable of only
limited self-care; 4, cannot perform
self-care; 5, dead.
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Efficacy and Safety of LEE011 in Postmenopausal Women
With Advanced Breast Cancer 3 (MONALEESA-3)6 trials.

In the FALCON trial, a larger treatment effect with ful-
vestrant compared with anastrozole was identified in some
subgroups, particularly in patients with nonvisceral
disease.11 However, PARSIFAL showed no differences
between fulvestrant-palbociclib and letrozole-palbociclib
across all prespecified stratification factors, possibly owing
to the addition of palbociclib that counteracted the superior-

ity of fulvestrant over letrozole in the absence of CDK4/6
inhibition.

Overall, the toxicity profile was similar between both
groups and was consistent with the known safety profile re-
ported in the PALOMA trials,3,8,12,13,17 although more dose re-
ductions were observed in patients treated with letrozole-
palbociclib. While this study was under way, interstitial lung
disease or pneumonitis and venous thromboembolic events
were identified as potentially related to CDK4/6 inhibitor–

Figure 2. Kaplan-Meier Curve for Investigator-Assessed Progression-Free Survival
in the Intent-to-Treat Population
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HR indicates hazard ratio.

Table 2. Summary of Adverse Events of Any Grade Occurring in More Than 15% of Patients in Either Study Group

Variable

No. (%)

Fulvestrant-palbociclib (n = 241) Letrozole-palbociclib (n = 242)

Any Grade 3 Grade 4 Any Grade 3 Grade 4

Any AE 240 (99.6) 167 (69.3) 28 (11.6) 240 (99.2) 168 (69.4) 22 (9.1)

Hematologic AEsa

Neutropenia 198 (82.2) 141 (58.5) 18 (7.5) 207 (85.5) 153 (63.2) 12 (5.0)

Leukopenia 60 (24.9) 16 (6.6) 1 (0.4) 61 (25.2) 14 (5.8) 0

Anemia 55 (22.8) 6 (2.5) 0 68 (28.1) 6 (2.5) 0

Thrombocytopenia 49 (20.3) 3 (1.2) 0 39 (16.1) 1 (0.4) 1 (0.4)

Nonhematologic AEs

Asthenia 90 (37.3) 7 (2.9) 0 87 (36.0) 5 (2.1) 0

Diarrhea 65 (27.0) 4 (1.7) 0 60 (24.8) 3 (1.2) 0

Arthralgia 62 (25.7) 1 (0.4) 0 80 (33.1) 1 (0.4) 0

Fatigue 62 (25.7) 4 (1.7) 0 63 (26.0) 4 (1.7) 0

Back pain 57 (23.7) 7 (2.9) 0 49 (20.2) 1 (0.4) 0

Nausea 57 (23.7) 3 (1.2) 0 45 (18.6) 0 0

Alopecia 56 (23.2) 0 0 61 (25.2) 0 0

Cough 54 (22.4) 0 0 42 (17.4) 0 0

Hot flush 41 (17.0) 0 0 46 (19.0) 0 0

Stomatitis 40 (16.6) 0 0 48 (19.8) 2 (0.8) 0

Vomiting 35 (14.5) 2 (0.8) 0 39 (16.1) 2 (0.8) 0

Constipation 34 (14.1) 0 0 40 (16.5) 3 (1.2) 0

Abbreviation: AEs, adverse events.
a Five patients died due to unrelated AEs, 3 of whom (1.2%) were randomized to fulvestrant-palbociclib and 2 (0.8%) to letrozole-palbociclib.
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based regimens.18 Incidence and severity of interstitial lung
disease or pneumonitis was low (2.5% in both groups) and
mild (<1.0% grade 3 and 0% grade 4). Nevertheless, the inci-
dence of pulmonary embolism was higher than that reported
previously3,8 and especially in patients treated with fulvestrant-
palbociclib (5.0% vs 2.5%).

The optimal strategy for systemic treatment of hormone
receptor–positive, ERBB2-negative ABC remains debatable.
Gains in OS achieved with CDK4/6 inhibitors in the endocrine-
resistant population9,10 have been partially confirmed for
endocrine-sensitive patients.6,15 An OS analysis of the first-
line regimen with a longer follow-up and mature data from the
3 pivotal studies2-4 is highly anticipated. However, meaning-
ful improvement in median PFS associated with a higher
objective response rate along with absence of a negative ef-
fect on quality of life have established the CDK4/6 inhibitor
and NSAI regimen as the preferred strategy for patients with
endocrine-sensitive, hormone receptor–positive, ERBB2-
negative ABC.

Limitations
This study has some limitations. First, despite the random-
ized design and well-balanced population, any interpretation

of the results should consider the open-label design. Second,
the primary end point was not confirmed by independent
central review, which usually results in reexamination of all
disease progression events of all patients. Although the local-
investigator evaluation provided a reliable estimate of treat-
ment effect, potential evaluation bias in reading PFS events
between the treatment groups could have been introduced.
Third, the OS analysis was not powered to show statistical sig-
nificance, and OS data were immature at the time of data
cutoff. An additional limitation was the low number of par-
ticipants who were Asian or Black.

Conclusions
This international, randomized, open-label, phase 2 clinical trial
demonstrated no improvement in PFS with fulvestrant-
palbociclib over letrozole-palbociclib among patients receiv-
ing initial systemic treatment for endocrine-sensitive, hor-
mone receptor–positive, ERBB2-negative ABC. These findings
confirm NSAI as the preferred palbociclib partner for effec-
tive treatment with a tolerable safety profile in this patient
population.
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