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Objective: In the PALOMA-2 trial, palbociclib in combination with letrozole prolonged progression-free
survival (PFS) and exhibited an acceptable safety profile in patients with estrogen receptorepositive/
human epidermal growth factor receptor 2enegative advanced breast cancer (ABC). This post hoc
analysis of PALOMA-2 evaluated the efficacy and safety of palbociclib plus letrozole in patients with
preexisting conditions grouped by Medical Dictionary for Regulatory Activities (MedDRA) System Organ
Class (SOC).
Methods: Postmenopausal patients without prior treatment for ABC were randomized 2:1 to receive
palbociclib (125 mg/d on a 3 weeks on/1 week off schedule) plus letrozole (2.5 mg/d, continuous) or
placebo plus letrozole. Patients were grouped by the following MedDRA SOC preexisting conditions:
gastrointestinal, musculoskeletal, metabolic, and vascular/cardiac. Median PFS was estimated by the
Kaplan-Meier method, and treatment emergent adverse events (AEs) were compared between treatment
arms within each preexisting condition subgroup.
Results: At baseline, 276 (41.4 %) patients had preexisting gastrointestinal disorders, 390 (58.6 %) had
musculoskeletal disorders, 259 (38.9 %) had metabolic disorders, and 382 (57.4 %) had vascular/cardiac
disorders. Baseline characteristics were similar between subgroups and between each arm within sub-
groups. Regardless of baseline preexisting condition, palbociclib plus letrozole prolonged PFS compared
with placebo plus letrozole. Treatment-emergent AEs associated with palbociclib plus letrozole and dose
modifications due to AEs were similar across preexisting condition subgroups.
Conclusion: This post hoc analysis of PALOMA-2 demonstrated a favorable effect of palbociclib on PFS
and a safety profile consistent with previous observations, regardless of underlying preexisting condi-
tion. Pfizer Inc (NCT01740427).
© 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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particularly in those who are older, and are associated with worse
survival rates [1] and higher rates of complications [2]. Studies and
clinician surveys have shown that there is considerable inconsis-
tency in decisions relating to cancer treatment in patients with
preexisting conditions [2]. Because of clinician concerns that pre-
existing conditions may exacerbate treatment-related toxicities or
affect the clinical benefit provided by a therapy, these patients are
typically less likely to receive cancer therapy [2]. Because patients
with preexisting conditions are often underrepresented in clinical
trials, information regarding treatment effectiveness and safety is
often limited [2]. To improve clinical decision making with regard
to cancer therapy, an understanding of the effect of preexisting
conditions on the efficacy and safety of cancer therapies is needed.

Palbociclib, a selective cyclin-dependent kinase 4/6 (CDK4/6)
inhibitor, is approved in combination with endocrine therapy (ET)
to treat hormone receptorepositive (HRþ)/human epidermal
growth factor receptor 2enegative (HER2e) advanced breast can-
cer (ABC) [3]. In the phase III PALOMA-2 study, palbociclib plus
letrozole significantly prolonged median progression-free survival
(PFS) versus placebo plus letrozole (27.6 vs 14.5 months; hazard
ratio, 0.563 [95 % CI, 0.461e0.687]; P < 0.0001) in patients with
estrogen receptor positive (ERþ)/HER2e ABC [4]. Previous analyses
also demonstrated that median PFS was longer with palbociclib
plus letrozole versus placebo plus letrozole across all subgroups
examined (eg, age, visceral and nonvisceral disease, bone-only and
no bone-only disease) [4].

The effect of preexisting conditions on the efficacy and safety of
palbociclib has not been previously evaluated. This post hoc anal-
ysis assessed the efficacy and safety of palbociclib plus letrozole in
patients from PALOMA-2 with baseline preexisting conditions
grouped by Medical Dictionary for Regulatory Activities (MedDRA)
System Organ Class (SOC).

2. Patients and methods

2.1. Study design and patients

PALOMA-2 is a double-blind, placebo-controlled, multicenter,
phase III randomized trial in women with ERþ/HER2� ABC
(NCT01740427). Postmenopausal women diagnosed with ERþ/
HER2� recurrent or metastatic tumors were eligible if they had not
received prior systemic therapy for advanced disease, had adequate
organ function, had an Eastern Cooperative Oncology Group per-
formance status of 0e2 and measurable disease according to
Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1,
or bone-only lesions. Patients at risk for life-threatening compli-
cations due to advanced, symptomatic visceral spread were
excluded. Patients (n ¼ 666) were randomized in a 2:1 ratio to
receive 125 mg/d palbociclib orally in 4-week cycles (3 weeks of
treatment followed by 1 week off) or matching placebo. All patients
were treated orally with 2.5 mg/d of letrozole. Additional details of
the study design and eligibility criteria have been previously pub-
lished [5]. The PALOMA-2 study was approved by an institutional
review board/independent ethics committee and was conducted in
accordance with Good Clinical Practice principles and the Decla-
ration of Helsinki. All patients provided informed consent before
the study.

2.2. Data analysis

Patients in this analysis were grouped by the followingMedDRA
SOC preexisting conditions reported at baseline: gastrointestinal
disorders, musculoskeletal and connective tissue disorders, meta-
bolic and nutrition disorders, and vascular/cardiac disorders.
Preferred terms in the vascular and cardiac disorders SOC were
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combined into one category (vascular/cardiac) owing to interre-
latedness. Twelve patients were excluded from the gastrointestinal
subgroup because it was believed that their preexisting conditions
would not affect the efficacy or safety of treatment: dental caries,
flatulence, oral hypoesthesia, oral disorder, oral pain, periodontal
disease, poor dental condition, sensitivity of teeth, tooth deposit,
tooth resorption, and toothache. Patients who received �1 dose of
the study drug were included in safety analyses. Adverse events
(AEs) were graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 4.0.

Progression-free survival was assessed by investigators in the
intent-to-treat population and defined as the time from randomi-
zation to radiologically confirmed disease progression, according to
RECIST version 1.1., or death during the study. The Kaplan-Meier
method was used to obtain estimates of median PFS, with corre-
sponding two-sided 95 % CIs. A Cox proportional-hazards model
was used to estimate hazard ratios. The data cutoff date for this
analysis was May 31, 2017.

3. Results

3.1. Baseline demographic and disease characteristics

From February 2013 through July 2014, a total of 666 women
were randomized, with 444 assigned to receive palbociclib plus
letrozole and 222 assigned to receive placebo plus letrozole. At
baseline, 276 patients (41.4 %) had preexisting gastrointestinal
disorders, 390 (58.6 %) had musculoskeletal disorders, 259 (38.9 %)
had metabolic disorders, and 382 (57.4 %) had vascular/cardiac
disorders. The most common gastrointestinal, musculoskeletal,
metabolic, and vascular/cardiac disorders were constipation
(33.3 %), back pain (31.0 %), hypercholesterolemia (29.0 %), and
hypertension (69.6 %), respectively. Among all patients, 53.2 % had
preexisting vascular disorders and 14.1 % had preexisting cardiac
disorders. Baseline disease characteristics and demographics were
generally similar across the preexisting condition subgroups
(Table 1; Supplementary Table 1) and between treatment arms
within each subgroup. The median (range) age was 65 (30e88)
years for patients with gastrointestinal disorders, 63 (32e88) years
for those with musculoskeletal disorders, 65 (33e88) years with
metabolic disorders, and 63 (30e89) years with vascular/cardiac
disorders. Within each subgroup, �45 % of patients also had �1 of
the other preexisting conditions.

3.2. Efficacy by preexisting condition

The addition of palbociclib to letrozole significantly prolonged
median PFS compared with letrozole alone, regardless of preex-
isting condition (Fig. 1). Among patients with gastrointestinal dis-
orders, median (95 % CI) PFS was 27.6 (17.5e33.1) months in the
palbociclib arm (n ¼ 176) versus 13.6 (11.0e18.5) months in the
placebo arm (n ¼ 100; hazard ratio [95 % CI], 0.57 [0.42e0.78]). In
the musculoskeletal disorders subgroup, median PFS was 27.6
(21.4e33.1) months in the palbociclib arm (n ¼ 252) versus 16.3
(11.2e19.1) months in the placebo arm (n ¼ 138; hazard ratio, 0.53
[0.41e0.69]). In the metabolic disorders subgroup, median PFS was
27.6 (19.3e30.6) months in the palbociclib arm (n ¼ 186) versus
13.8 (8.3e27.4) months in the placebo arm (n ¼ 73; hazard ratio,
0.62 [0.44e0.87]). In the vascular/cardiac disorders subgroup,
median PFS was 30.4 (25.1e36.2) months in the palbociclib arm
(n ¼ 254) versus 14.5 (11.0e18.5) months in the placebo arm
(n ¼ 128; hazard ratio, 0.51 [0.39e0.66]).

To determine if vascular or cardiac preexisting conditions alone
or a combination of four or more preexisting conditions may affect
outcomes, we evaluated the effect of each of these conditions



Table 1
Select baseline demographic and disease characteristics by preexisting condition.

Demographics and Disease Characteristics Preexisting Condition

Gastrointestinal (n ¼ 276) Musculoskeletal (n ¼ 390) Metabolic (n ¼ 259) Vascular/Cardiac (n ¼ 382)

Age, median (range), y 63 (30e88) 63 (32e88) 65 (33e88) 63 (30e89)
Race, n (%)
White 227 (82.2) 316 (81.0) 204 (78.8) 320 (83.8)
Black 5 (1.8) 6 (1.5) 7 (2.7) 8 (2.1)
Asian 24 (8.7) 45 (11.5) 34 (13.1) 34 (8.9)
Other 20 (7.2) 23 (5.9) 14 (5.4) 20 (5.2)

Disease site, n (%)
Visceral 132 (47.8) 169 (43.3) 135 (52.1) 179 (46.9)
Nonvisceral 144 (52.2) 221 (56.7) 124 (47.9) 203 (53.1)

Disease-free interval, n (%)
De novo metastatic 116 (42.0) 135 (34.6) 111 (42.9) 166 (43.5)
�12 mo 50 (18.1) 89 (22.8) 30 (11.6) 73 (19.1)
>12 mo 110 (39.9) 166 (42.6) 118 (45.6) 143 (37.4)

Preexisting condition,a n (%)
Vascular/cardiac disorders 183 (66.3) 238 (61.0) 192 (74.1) 382 (100)

Hot flush 37 (13.4) 54 (13.8) 24 (9.3) 69 (18.1)
Hypertension 126 (45.7) 168 (43.1) 161 (62.2) 266 (69.6)

Metabolic disorders 135 (48.9) 177 (45.4) 259 (100) 192 (50.3)
Diabetes mellitus 26 (9.4) 35 (9.0) 55 (21.2) 43 (11.3)
Hypercholesterolemia 38 (13.8) 55 (14.1) 75 (29.0) 56 (14.7)
Body mass index >30 kg/m2 96 (34.8) 113 (29.0) 98 (37.8) 134 (35.1)

Psychiatric disorders 132 (47.8) 178 (45.6) 120 (46.3) 148 (38.7)
Anxiety 78 (28.3) 103 (26.4) 66 (25.5) 85 (22.3)
Depression 53 (19.2) 69 (17.7) 51 (19.7) 52 (13.6)
Insomnia 72 (26.1) 84 (21.5) 53 (20.5) 62 (16.2)

Musculoskeletal disorders 186 (67.4) 390 (100) 177 (68.3) 238 (62.3)
Arthralgia 47 (17.0) 87 (22.3) 47 (18.1) 60 (15.7)
Back pain 63 (22.8) 121 (31.0) 56 (21.6) 75 (19.6)
Bone pain 44 (15.9) 71 (18.2) 34 (13.1) 40 (10.5)
Osteoarthritis 33 (12.0) 61 (15.6) 35 (13.5) 41 (10.7)

General disorders 108 (39.1) 125 (32.1) 88 (34.0) 114 (29.8)
Fatigue 81 (29.3) 87 (22.3) 61 (23.6) 76 (19.9)

Endocrine disorders 62 (22.5) 88 (22.6) 60 (23.2) 83 (21.7)
Hypothyroidism 45 (16.3) 64 (16.4) 45 (17.4) 59 (15.4)

Gastrointestinal disorders 276 (100) 193 (49.5) 137 (52.9) 186 (48.7)
Constipation 92 (33.3) 71 (18.2) 46 (17.8) 60 (15.7)
GERD 72 (26.1) 58 (14.9) 47 (18.1) 51 (13.4)
Nausea 51 (18.5) 40 (10.3) 34 (13.1) 33 (8.6)

GERD ¼ gastroesophageal reflux disease.
a >15 % in any group.

Fig. 1. Progression-Free Survival by Preexisting Condition. LET ¼ letrozole; PAL ¼ palbociclib; PBO ¼ placebo; PFS ¼ progression-free survival.
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separately on PFS. The benefit of palbociclib in prolonging PFS was
maintained in patients with preexisting vascular or cardiac condi-
tions and in patients with four or more preexisting conditions
(Supplemental Figure 1).
3.3. Safety by preexisting condition

Generally, more AEs were reported in the palbociclib plus
letrozole arm in all subgroups; however, within each treatment
arm, AEs were similar across the preexisting condition subgroups
(Table 2). In the palbociclib plus letrozole arm, all-grade neu-
tropenia was reported in 80 %e84 % of patients across the preex-
isting condition subgroups; in the placebo plus letrozole arm, the
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incidence was between 3 % and 9 % of patients. Grade 3/4 neu-
tropenia was reported in 69 %e71 % of patients receiving palboci-
clib plus letrozole across the preexisting condition in the
gastrointestinal, musculoskeletal, metabolic and vascular/cardiac
subgroups, respectively. In the placebo plus letrozole arm, the
incidence of grade 3/4 neutropenia was �2 % across subgroups. All-
grade infection (all preferred terms in the Infections and In-
festations SOC) was reported in 63 %e69 % of patients in the pal-
bociclib plus letrozole arm in each of the preexisting condition
subgroups compared with 46 %e51 % with placebo plus letrozole.
Grade 3/4 infections in the palbociclib plus letrozole arm were
between 8 % and 13 % in each of the preexisting condition groups
and between 2 % and 6 % in the placebo plus letrozole arm. In the



Table 2
Treatment-emergent adverse events by preexisting condition.

Adverse Event, % Gastrointestinal Musculoskeletal Metabolic Vascular/Cardiac

PAL þ LET
(n ¼ 176)

PBO þ LET
(n ¼ 100)

PAL þ LET
(n ¼ 252)

PBO þ LET
(n ¼ 138)

PAL þ LET
(n ¼ 186)

PBO þ LET
(n ¼ 73)

PAL þ LET
(n ¼ 254)

PBO þ LET
(n ¼ 128)

All
Grades

Grade
3/4

All
Grades

Grade
3/4

All
Grades

Grade
3/4

All
Grades

Grade
3/4

All
Grades

Grade
3/4

All
Grades

Grade
3/4

All
Grades

Grade
3/4

All
Grades

Grade
3/4

AE in �20 % of any group
Neutropenia 83.5 57.4/

13.1
8.0 1.0/

1.0
80.6 61.1/

10.3
8.7 1.4/

0.7
79.6 58.6/

10.2
2.7 1.4/0 79.9 58.3/

10.2
3.1 0.8/0

Infections 65.9 10.8/1.7 47.0 3.0/0 68.3 7.1/0.8 48.6 2.2/0 67.7 8.1/1.6 50.7 5.5/0 63.8 8.7/1.2 46.1 3.9/0
Alopecia 36.9 N/A 19.0 N/A 34.5 N/A 18.1 N/A 34.4 N/A 16.4 N/A 33.9 N/A 16.4 N/A
Arthralgia 36.9 2.3/0 30.0 1.0/0 44.8 1.6/0 36.2 1.4/0 37.1 1.1/0 38.4 1.4/0 36.6 1.2/0 33.6 1.6/0
Leukopenia 44.9 27.3/1.1 4.0 0/0 37.7 23.0/0.8 1.4 0/0 39.2 23.1/0.5 0 0 40.9 25.2/0.8 0.8 0/0
Fatigue 44.3 4.0/0 29.0 1.0/0 50.4 3.2/0 28.3 2.2/0 39.8 2.7/0 31.5 2.7/0 41.7 3.1/0 29.7 2.3/0
Stomatitis 37.5 1.1/0 19.0 0/0 32.5 1.6/0 18.8 0/0 28.0 1.1/0 15.1 0/0 30.7 1.2/0 13.3 0/0
Nausea 40.9 0.6/0 38.0 3.0/0 45.6 0.4/0 30.4 1.4/0 43.0 0/0 34.2 2.7/0 36.6 0/0 25.8 1.6/0
Diarrhea 36.9 2.3/0 26.0 2.0/0 35.3 2.0/0 26.8 1.4/0 34.4 1.6/0 26.0 2.7/0 31.1 2.0/0 20.3 0.8/0
Back pain 31.3 3.4/0 22.0 0/0 30.6 2.8/0 27.5 0/0 23.7 1.1/0 26.0 0/0 24.8 2.0/0 22.7 0/0
Anemia 34.7 6.8/0 10.0 1.0/0 25.8 7.5/0 8.7 0.7/0 30.1 8.6/0 8.2 0/0 29.5 6.7/0.4 5.5 0.8/0
Headache 29.5 0/0 30.0 3.0/0 29.0 0.4/0 31.9 2.9/0 25.8 0/0 34.2 1.4/0 24.4 0.8/0 28.1 1.6/0
Hot flush 28.4 0/0 38.0 0/0 26.6 0/0 36.2 0/0 25.3 0/0 35.6 0/0 22.4 0/0 30.5 0/0
Cough 27.8 0.6/0 20.0 0/0 29.4 0.4/0 22.5 0/0 26.3 0/0 21.9 0/0 28.7 0/0 18.0 0/0
Abdominal pain 19.9 3.4/0 7.0 0/0 16.7 2.0/10 8.0 0/0 14.0 0.5/0 9.6 0/0 15.7 1.2/0 4.7 0/0
Dizziness 19.9 0.6/0 22.0 0/0 19.8 0.8/0 17.4 0/0 17.7 0/0 21.9 0/0 16.9 0.4/0 17.2 0/0
Viral upper RTI 15.3 0/0 10.0 0/0 16.7 0/0 13.0 0/0 22.0 0/0 13.7 0/0 17.7 0/0 10.2 0/0
Asthenia 23.3 5.1/0 10.0 0/0 14.3 2.4/0 11.6 0/0 17.2 1.6/0 13.7 0/0 16.9 3.9/0 11.7 0/0
Rash 23.3 1.1/0 6.0 0/0 22.6 0.8/0 13.0 0.7/0 21.5 1.6/0 13.7 1.4/0 19.7 0.8/0 11.7 0.8/0
Constipation 30.1 1.1/0 19.0 1.0/0 27.4 0.4/0 18.8 0.7/0 24.7 0/0 20.5 1.4/0 22.8 0/0 18.8 0.8/0
Vomiting 25.6 2.3/0 24.0 2.0/0 22.6 0.8/0 19.6 1.4/0 22.6 0.5/0 20.5 2.7/0 17.7 0.4/0 18.0 1.6/0
Decreased appetite 23.3 1.7/0 10.0 0/0 23.4 1.2/0 10.1 0/0 20.4 1.6/0 6.8 0/0 17.7 0.8/0 7.0 0/0
Dyspnea 23.3 1.7/0 18.0 1.0/0 15.5 0.8/0 17.4 1.4/0 18.3 1.6/0 19.2 2.7/0 16.5 0.4/0 16.4 3.1/0
Pain in extremity 23.9 0.6/0 21.0 2.0/0 23.8 0.4/0 22.5 0.7/0 18.8 0/0 17.8 1.4/0 20.1 0.4/0 21.1 1.6/0
AEs of special interest
Febrile neutropenia 2.8 2.3/0.6 0 0/0 2.8 2.4/0.4 0 0/0 2.2 1.6/0.5 0 0 3.1 2.4/0.8 0 0/0
Pulmonary embolism 1.7 0.6/0.6 3.0 1.0/

1.0
2.8 2.0/0.4 2.2 0.7/

0.7
2.2 2.2/0 2.7 0/1.4 2.0 1.2/0.4 3.1 1.6/

0.8
Hypertension 12.5 8.0/0 8.0 7.0/0 9.5 5.6/0 10.1 7.2/0 10.8 7.0/0 11.0 9.6/0 10.2 5.5/0 12.5 10.2/

0
Hyperglycemia 5.1 0.6/0 9.0 1.0/0 2.8 0.8/0 6.5 1.4/0 2.7 1.6/0 9.6 2.7/0 5.5 1.2/0 7.8 0.8/0
Hypercholesterolemia 0.6 0/0 3.0 0/0 1.2 0/0 1.4 0/0 1.6 0/0 1.4 0/0 1.6 0/0 2.3 0/0

AE ¼ adverse event; LET ¼ letrozole; N/A ¼ not applicable; PAL ¼ palbociclib; PBO ¼ placebo; RTI ¼ respiratory tract infection.

K. Gelmon, J.M. Walshe, R. Mahtani et al. The Breast 59 (2021) 321e326
palbociclib plus letrozole arm, febrile neutropenia occurred in 2 %e
3 % of patients in each of the preexisting condition subgroups;
febrile neutropenia was not reported with placebo plus letrozole in
any subgroup. The incidence of AEs was also similar in subgroups of
patients with vascular or cardiac preexisting conditions alone or a
combination of four or more preexisting conditions
(Supplementary Table 2).

Dose modifications were similar across all subgroups within
each treatment arm (Table 3). In the palbociclib plus letrozole arm,
40 %e45 % of patients in each of the preexisting condition sub-
groups experienced dose reductions due to AEs. When patients
with preexisting vascular or cardiac conditions were analyzed
separately, the rates of dose reductions in the palbociclib plus
letrozole arm (41.4 % and 36.9 %, respectively) were similar to the
rate observed in patients with combined vascular/cardiac disorders
(41.3 %; Table 3). Patients in the palbociclib plus letrozole armwith
a least four preexisting conditions also experienced a similar level
of dose reductions (41.2 %; Table 3). In the placebo plus letrozole
arm, <3 % of patients in any of the preexisting condition subgroups
experienced a dose reduction because of an AE (Table 3). Treatment
discontinuation rates were also similar between the subgroups
(Table 3). In the palbociclib plus letrozole arm,12 %e13 % of patients
in each of the preexisting condition subgroups discontinued
treatment due to an AE. Similar rates of treatment discontinuation
were observed with palbociclib plus letrozole in patients with
either vascular or cardiac preexisting conditions (Table 3).
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However, in patients with at least four preexisting conditions, the
discontinuation rate was 19.6 % (Table 3), although the number of
patients in this subgroup was small. Among patients who received
placebo plus letrozole, 4 %e6 % of patients in each of the preexisting
condition subgroups discontinued treatment due to an AE. Simi-
larly low rates of treatment discontinuation due to AEs were
observed in patients with preexisting vascular or cardiac conditions
or four or more preexisting conditions who received placebo plus
letrozole (Table 3).
4. Discussion

Preexisting conditions in patients with breast cancer are com-
mon, particularly in those who are older. A study of 51,950 patients
�66 years old diagnosed with breast cancer found that 18 % of
patients had coronary artery disease, 14 % had diabetes mellitus,
and 50 % were hypertensive [6]. Patients with breast cancer with
preexisting conditions have reduced survival, experience greater
treatment-related toxicity, and diminished quality of cancer-
related treatment [7e9]. Such findings demonstrate the impor-
tance of evaluating the effect of preexisting conditions on drug
efficacy and toxicity in patients with cancer. CDK4/6 inhibitors have
become the standard of care for patients with HRþ/HER2� ABC and
have been shown to be generally well tolerated [10]. However,
there is limited information on the effect of these drugs in patients
with preexisting conditions. PALOMA-2, a large phase 3 study in
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which 39 % of patients were �65 years old provides an opportu-
nity to study the effects of preexisting conditions on the efficacy
and safety of palbociclib [5].

In this analysis, palbociclib plus letrozole significantly pro-
longed median PFS compared with placebo plus letrozole in each
of the preexisting condition subgroups examined (gastrointes-
tinal, 27.6 vs 13.6 months; musculoskeletal, 27.6 vs 16.3 months;
metabolic, 27.6 vs 13.8 months; vascular/cardiac, 30.4 vs 14.5
months; vascular only, 30.6 vs 15.9 months). Palbociclib plus
letrozole prolonged median PFS compared with placebo plus
letrozole to a similar extent in subgroups of patients with preex-
isting cardiac conditions and four or more preexisting conditions;
however, there were relatively few patients within each of these
subgroups, and the results should be interpretedwith caution. The
median PFS observed with palbociclib in these subgroups was
consistent with results from the overall study population from
PALOMA-2 (27.6 months in the palbociclib plus letrozole arm vs
14.5 months in the placebo plus letrozole arm) [4]. Our findings
are also consistent with a recent study evaluating the efficacy and
safety of palbociclib plus ET in older patients (�65 years) using
pooled data from the three PALOMA clinical trials [11]. Although
older patients in that analysis had a higher incidence of preex-
isting conditions at baseline, including hypertension, renal dis-
ease, metabolism and nutritional disorders, and vascular
disorders, the addition of palbociclib to ET prolonged median PFS
compared with ET regardless of age.

Neutropenia and leukopenia are commonly reported AEs of
CDK4/6 inhibitors, including palbociclib [5]. Compromised im-
mune function as a result of leukopenia could be of particular
concern in patients with preexisting conditions, potentially
compounding complications associated with underlying condi-
tions. For example, diabetes is associated with a higher risk of
infection, which may be related to diminished T celleassociated
immune responses [12]. However, the incidence of neutropenia,
leukopenia, and infection with palbociclib treatment in this study
was similar regardless of preexisting condition. Incidence of
neutropenia and leukopenia was also similar to those reported in
patients who received palbociclib in the overall study population
of PALOMA-2. Febrile neutropenia was reported in 2.2 %e3.1 % of
patients who received palbociclib in the preexisting condition
subgroups, a rate that is similar to that observed with palbociclib
in PALOMA-2 (2.0 %) [4].

Given that there were no new safety signals observed in pa-
tients with preexisting conditions, it is perhaps unsurprising that
palbociclib dose modifications were similar across preexisting
condition subgroups. In the overall PALOMA-2 population, 39.4 %
of patients receiving palbociclib plus letrozole experienced a dose
reduction [13]. This is similar to the rates of palbociclib dose
reduction in each of the preexisting condition subgroups reported
here. Rates of palbociclib discontinuation due to AEs were
generally similar between the preexisting condition subgroups
and were comparable to the rate of discontinuation of palbociclib
(12.2 %) due to AEs in the overall PALOMA-2 population [4].
Although the palbociclib discontinuation rate due to AEs was
slightly higher (19.6 %) in patients with four or more preexisting
conditions, this result should be interpreted with caution because
of the relatively small number of patients in this subgroup. Thus,
in this post hoc analysis of PALOMA-2, there is no indication that
underlying conditions affect the safety or tolerability of palboci-
clib treatment.

Several limitations of this study should be noted. The PALOMA-
2 trial was not designed to evaluate the effect of preexisting
conditions on palbociclib efficacy and safety; therefore, the results
of this post hoc analysis should be interpreted with caution.
Additionally, because patients with underlying conditions are
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typically underrepresented in randomized controlled trials, the
findings in this study cannot be generalized to the wider popula-
tion. However, it is reassuring that at least the patients with pre-
existing conditions in this trial had a positive benefit:risk ratio of
palbociclib plus letrozole.

5. Conclusions

This post hoc analysis of PALOMA-2 demonstrated a favorable
effect of palbociclib on PFS and a safety profile consistent with
previous observations, regardless of underlying preexisting condi-
tion [4]. These findings will aid in clinical decision making and
highlight that palbociclib is beneficial in patients with HRþ/HER2e
ABC, including those with preexisting conditions.
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