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Abstract
Cyclin-dependent kinase 4 and 6 (CDK4/6) inhibitors in combination 
with endocrine therapy are a preferred treatment option for premeno-
pausal and postmenopausal women with hormone receptor–positive 
(HR+), human epidermal growth factor receptor 2–negative (HER2–) 
metastatic breast cancer (mBC). Palbociclib is a potent, first-in-class 
oral inhibitor of CDK4/6. To provide optimal care to patients with HR+/
HER2– mBC receiving palbociclib, advanced practitioners require a 
thorough understanding of the efficacy and adverse event (AE) profile 
of palbociclib as well as the diverse characteristics and support needs 
of patients eligible for palbociclib treatment. This Grand Rounds uses 
two hypothetical patient scenarios to illustrate core issues in the man-
agement of premenopausal and postmenopausal patients receiving  
palbociclib-based therapy for mBC. In addition to providing an overview 
of key efficacy and safety data, each case offers practical guidance on 
providing individualized, patient-centered care, the identification and 
management of treatment-related AEs, management of concomitant 
medications, and best practices to promote adherence to therapy.
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CASE STUDY 1: HAZEL 
Hazel (Figure 1) was initially diagnosed with breast 
cancer at age 65. After completing 5 years of ad-
juvant therapy with letrozole, Hazel considered 
herself a cancer survivor. She and her husband 
had always had an active social life, and Hazel 
went for daily walks with a group of her friends, 
two of whom were also breast cancer survivors. 

Hazel’s recurrence was discovered after she 
went to her primary care physician for back 
pain that was interfering with her ability to par-
ticipate in the walking group and a persistent, 
nonproductive cough. The diagnosis came just 
4 months after the death of Hazel’s husband of 
48 years. Still adjusting to that loss and with liv-
ing alone for the first time in her life, Hazel was 
shocked that the cancer had returned after she 
had “done everything I was supposed to do,” 
and sank into what she called “a funk.” 

Hazel’s primary care physician had pre-
scribed venlafaxine shortly after the death of 
her husband, but Hazel had become increasingly 
withdrawn, pulling back from most of her social 
activities and spending much of her time home 
alone. Her daughter Laura lives approximately 
30 minutes away and spends as much time as 
she can with her mother but is worried that Hazel 
may not be eating well or taking her medications 
as prescribed. Concerned that Hazel also seems 
to be getting more forgetful, Laura recently gave 
her mother an over-the-counter ginkgo biloba 
supplement in the hope it might help with her 
memory, and Hazel has been taking it every night. 

CASE STUDY 2: GRACE
Young age is a well-established independent 
risk factor for more aggressive breast cancer 
and worse outcomes (Anders, Johnson, Litton, 
Phillips, & Bleyer, 2009; Fredholm et al., 2009; 
Fredholm et al., 2016; Kataoka et al., 2016), and 
premenopausal women who present with ear-
ly stage disease frequently progress to mBC 
(Fredholm et al., 2016; Johnson, Anders, Litton, 
Ruddy, & Bleyer, 2018; Kataoka et al., 2016; Sib-
ylle Loibl et al., 2015). Nonetheless, for Grace, a 
premenopausal woman with 3 children between 
the ages of 5 and 14 and a full-time job, discov-
ering that her cancer had progressed was an 
unexpected blow (Figure 2). 

The fact that Grace had no family history 
of breast cancer, no genetic mutations asso-
ciated with increased breast cancer risk, and 
had “worked so hard” to adhere to tamoxifen 
despite struggling with depressive symptoms, 
hot flashes, and insomnia made the diagnosis 
feel “random and unfair.” Now that the cancer 
has become metastatic, Grace is deeply con-
cerned that the side effects of treatment will 
interfere with her ability to continue in her role 
as wife and mother. Her insomnia has wors-
ened and she feels “teary a lot of the time.” 
In an effort to manage these symptoms, Grace 
has been taking over-the-counter sleep aids 
and on the recommendation of a friend recent-
ly started a St. John’s wort supplement. She 
had not informed her physician or care team of 
these changes.

More than 150,000 women in the 
United States are currently liv-
ing with metastatic breast cancer 
(mBC; Mariotto, Etzioni, Hurlbert, 

Penberthy, & Mayer, 2017). Nearly half of these 
women are between 50 and 69 years of age, just 
over 30% are aged 70 years or older, and less than 
14% are younger than 50 years of age (Figure 3; 
Mariotto et al., 2017). Because there are currently 
no curative treatment options for mBC, the goal of 
therapy across all age groups is to extend survival 
while maintaining the quality of patients’ day-to-
day lives (National Comprehensive Cancer Net-
work [NCCN], 2020). 

Approximately 60% to 70% of patients with 
mBC have hormone receptor–positive (HR+), hu-
man epidermal growth factor receptor 2–negative 
(HER2–) tumors (Gong, Liu, Ji, Hu, & Shao, 2017; 
Howlader et al., 2014; Turner, Neven, Loibl, & An-
dre, 2016). In this setting, sequential endocrine 
therapy (ET) is the mainstay of treatment regard-
less of age or sex, with cytotoxic chemotherapy 
reserved for patients with symptomatic visceral 
metastases or disease that is refractory to endo-
crine agents (Cardoso et al., 2018; NCCN, 2020). 
Although generally well tolerated, the long-term 
efficacy of ET is limited by the emergence of en-
docrine resistance. Estrogen receptor–positive 
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Patient
Hazel, age 74. Recently widowed, lives alone, daughter lives approximately 30 minutes away. 
Had been socially and physically active up until the recent death of her husband.

Presentation
• Lower back pain that radiates bilaterally down buttocks
• Irritating, nonproductive cough

History
• Diagnosed at age 65 with T2N1M0 (stage IIA), ER+, PR+, HER2– breast cancer (right breast)  
• Neoadjuvant therapy: 4 cycles of doxorubicin hydrochloride (Adriamycin) + cyclophosphamide 

(Cytoxan) followed by weekly paclitaxel (Taxol) for 12 weeks 
• Surgery: Right mastectomy followed by whole breast radiation therapy due to positive nodes
• Adjuvant therapy: 5 years of letrozole (Femara) 2.5 mg/day  

Comorbidities/Concomitant Medications
• Hypertension, well-controlled with amlodipine (Norvasc) 5 mg/day
• Hypothyroid, managed with levothyroxine sodium (Synthroid) 75 mg/day
• Prediabetic, controlled with diet
• Depression, venlafaxine (Effexor) 37.5 mg/day
• OTC ginkgo biloba supplement

Work-Up and Findings
• Bone scan and CT CAP examination revealed bone metastases in lumbar spine, multiple rib 

lesions bilaterally, and 3 nodules in the right lung.
• Biopsy of lung nodules was determined to be HR+/HER2– metastatic breast cancer from original 

breast cancer.  

Treatment Plan
• Palbociclib (Ibrance) 125 mg po once daily for 21 consecutive days followed by 7 days off 

treatment  
• Anastrozole (Arimidex) 1 mg po daily
• Ibuprofen 400 mg alternating with hydrocodone 5 mg/325 mg for pain
• Denosumab (Xgeva) 120 mg subcutaneously every 4 weeks 
• Calcium and vitamin D supplementation 
• Discontinue ginkgo biloba
• Switch from amlodipine to quinapril (Accupril) 20 mg/day
• Switch from venlafaxine to duloxetine (Cymbalta) 30 mg po in morning
• Continue levothyroxine sodium 75 mg/day

Figure 1. Hazel: history, assessment, and treatment plan. CAP = chest, abdomen, and pelvis; CT = com-
puted tomography; ER+ = estrogen receptor–positive; HER2– = human epidermal growth factor recep-
tor 2-negative; OTC = over the counter; po = orally; PR+ = progesterone receptor–positive.
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Patient
Grace, age 36. Married with 3 children. Licensed vocational nurse at a community practice.

Presentation
• Pain in the left scapula and lower back not relieved by nonsteroidal anti-inflammatories
• Abdominal discomfort (right upper quadrant) and gastroesophageal reflux poorly controlled 

by over-the-counter antacids

History
• Diagnosed at age 34 with T2N3M0 (stage IIIC), grade 3, ER+/PR+, HER2– invasive ductal 

carcinoma of the right breast, Oncotype RS 23, with no actionable mutations
• Neoadjuvant therapy: 4 cycles dose-dense doxorubicin hydrochloride (Adriamycin) + 

cyclophosphamide (Cytoxan) followed by paclitaxel (Taxol)
• Surgery: lumpectomy (right breast) with ypT1cN2a residual disease and radiation
• Adjuvant therapy: tamoxifen (Nolvadex) 20 mg daily (current)

Comorbidities/Concomitant Medications
• Moderate drinking (1–2 glasses wine or beer nightly)
• Intermittent insomnia, treated with over-the-counter sleep aids
• Self-reported “sadness,” treated with St. John’s wort (without consultation with treatment team)

Work-Up and Findings
• Bone scan and CT CAP examination revealed multiple lytic lesions and small, suspicious 

hepatic lesions
• Biopsy positive for ER+, PR+, HER2– metastatic breast cancer

 Treatment Plan
• Palbociclib (Ibrance) 125 mg po once daily for 21 consecutive days followed by 7 days 

off treatment 
• Fulvestrant (Faslodex) 500 mg IM on days 1, 15, and 29; once monthly thereafter
• Goserelin (Zoladex) 3.6 mg SC implant every 28 days
• Zoledronic acid (Zometa) 4 mg IV on day 1 of each cycle
• Calcium and vitamin D supplementation
• Discontinue St. John’s wort

Figure 2. Grace: history, assessment, and treatment plan. CAP = chest, abdomen, and pelvis;  
CT = computed tomography; ER+ = estrogen receptor–positive; HER2– = human epidermal growth fac-
tor receptor 2–negative; IM = intramuscular; IV = intravenous; PR+ = progesterone receptor–positive;  
SC = subcutaneous.
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breast tumors have a risk of recurrence of ap-
proximately 2% per year (Cadoo, Fornier, & Mor-
ris, 2013), and retrospective analyses indicate that 
about 60% of patients diagnosed with stage I to III 
HR+/HER2– breast cancer eventually experience 
distant metastatic recurrence (Malmgren, Hurl-
bert, Atwood, & Kaplan, 2019). 

Amplification of the cyclin D–cyclin-depen-
dent kinase 4 and 6 (CDK4/6)–retinoblastoma 
pathway is common in HR+ breast cancer and is 
associated with uncontrolled proliferation of tu-
mor cells (Finn, Aleshin, & Slamon, 2016; Finn et 
al., 2009; Sammons, Topping, & Blackwell, 2017). 
Palbociclib (Pfizer Inc, 2019a, 2019b) is a first-in-
class oral CDK4/6 inhibitor that acts against this 
cell cycle dysregulation by inducing temporary 
cell cycle arrest (Hu et al., 2016; Thangavel et al., 
2011). Palbociclib currently is indicated for the 
treatment of adults with HR+/HER2– advanced 
or metastatic breast cancer, in combination with 
an aromatase inhibitor as initial endocrine-based 
therapy in postmenopausal women and men, or in 
combination with fulvestrant in patients with dis-
ease progression following ET (Pfizer Inc, 2019a; 
NCCN, 2020). 

After the accelerated approval of palbociclib 
in 2015, CDK4/6 inhibitors in combination with 
ET rapidly became a preferred treatment option 

for HR+/HER2– mBC (NCCN, 2020). As of June 
2020, palbociclib had been prescribed to over 
310,000 patients worldwide, including more 
than 125,000 in the United States (M. Borland 
and T. Johnson, personal communication, Sep-
tember, 2020). 

The introduction of palbociclib has improved 
clinical outcomes in patients with HR+/HER2– 
mBC compared with single-agent ET. However, 
some of the adverse events (AEs) and drug inter-
actions associated with palbociclib differ from 
those associated with ET or cytotoxic chemother-
apies, and benefit from prompt recognition and 
management to ensure adherence and to optimize 
outcomes (Cazzaniga et al., 2019). 

Because palbociclib is approved for use in 
premenopausal and postmenopausal patients, the 
treatment goals, supportive needs, and risk of tox-
icities and drug interactions for any given patient 
may vary depending on where the patient falls on 
the age spectrum. In addition, like all oral agents, 
palbociclib is taken outside of the controlled set-
ting of the infusion center. This places the respon-
sibility for proper administration in the hands of 
the patient, which can be challenging for individ-
uals on multiple medications and may increase the 
risk of nonadherence (Thomas, Teena, Criner, & 
Nguyen, 2019). 

0

5

10

15

20

25

30

35

40

45

15–39 40–49 50–59 60–69 70–79 80–89

Es
tim

at
ed

 m
B

C
 P

re
va

le
nc

e,
 T

ho
us

an
ds

Age Group, y

Trend line

5

16

33

42

33

26

Figure 3. Age distribution of women living with mBC in the United States (2017, estimated; Mariotto et 
al., 2017). mBC = metastatic breast cancer. 
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As clinicians who play key roles not only in pa-
tient care but also in training and mentoring mem-
bers of the oncology care team, advanced practi-
tioners (APs) are in a unique position to improve 
adherence and to optimize outcomes in patients 
receiving palbociclib. The hypothetical case stud-
ies—Hazel, a 74-year-old postmenopausal woman, 
and Grace, a 36-year-old premenopausal wom-
an—represent two distinct patient types on the 
spectrum of HR+/HER2– mBC. The patient cases 
described in this publication are fictional and do 
not represent events, or a response, from actual 
patients. The authors developed these fictional 
cases for educational purposes only. Although 
these cases are fictional, they provide useful in-
sights into the clinical management of elderly and 
premenopausal patients receiving palbociclib for 
HR+/HER2– mBC and offer practical guidance on 
providing evidence-based, patient-centered care 
in real-world treatment settings. 

CASE STUDY 1 CONTINUED: HAZEL 
Developing the Treatment Plan
When deciding on a treatment plan for older pa-
tients such as Hazel, it is important to take into ac-
count the wide range of clinical and psychosocial 
factors that can impact patients’ adherence—and 
response—to treatment. Care is best provided by a 
multidisciplinary team that can work in partner-
ship with the patient to develop a plan that ad-
dresses her treatment goals and provides the sup-
port needed to adhere to the agreed-on treatment 
plan (Loh et al., 2018). 

The oncology care team first conducted a  
geriatric screening to assess Hazel’s physical lim-
itations, cognitive function, medications, overall 
mental health, and social support. Although Ha-
zel was generally fit and able to perform all activi-
ties of daily living, she was on multiple medica-
tions, lived alone, and was still grieving the loss 
of her husband. The team therefore decided it 
was important that Hazel’s daughter Laura be in-
volved in the treatment decisions and care. The 
team also kept Hazel’s primary care provider ap-
prised of every aspect of the treatment plan and 
connected Hazel with supportive resources in 
her community. 

In the pivotal PALOMA-2 and PALOMA-3 tri-
als (Figure 4, Table 1), 37% of all postmenopausal 

participants treated with palbociclib were ≥ 65 
years, and 10% were ≥ 75 years (Rugo et al., 2018). 
A pooled analysis of outcomes in older patients en-
rolled in the full PALOMA trial program found that 
palbociclib-based combination therapy improved 
progression-free survival (PFS) across all age 
groups, with no significant deterioration in well-
being or quality of life (Rugo et al., 2018). In addi-
tion, real-world data from a cohort of geriatric pa-
tients treated with palbociclib at the MD Anderson 
Cancer Center between January 2015 and October 
2017 (N = 605; of whom 160 were aged > 65 years) 
found no significant differences in palbociclib- 
related toxicities between patients ≥ 65 years old 
and those ≥ 70 years old, although patients aged 
≥ 70 years were more likely to require early dose 
reductions and dose delays (Clifton et al., 2019). 

Based on these data and current evidence-
based guidelines (NCCN, 2020), Hazel’s treat-
ment team recommended palbociclib at a dose 
of 125 mg in combination with the aromatase in-
hibitor anastrozole (Arimidex), as she had already 
been treated with adjuvant letrozole. She was 
also prescribed denosumab (Xgeva) 120 mg sub-
cutaneously every 4 weeks to maintain her bone 
mineral density and reduce the risk of fractures 
(Amgen, 2019; Desautels, Harlos, & Jerzak, 2019; 
NCCN, 2020; Figure 1). 

Palbociclib is metabolized primarily by the 
cytochrome P450 (CYP) 3A pathway and is itself 
a weak inhibitor of CYP3A4 (Bellet et al., 2019). 
Although no interactions have been identified be-
tween palbociclib and goserelin or ETs, there is 
a risk of interactions with inhibitors or inducers 
of CYP3A. Coadministration with inhibitors of 
CYP3A (e.g., grapefruit juice, some calcium chan-
nel blockers, ginkgo biloba) should be avoided 
because it can increase exposure to palbociclib 
and increase the risk of toxicity. If unavoidable, 
palbociclib dosage should be reduced to 75 mg for 
at least 5 half-lives of elimination of the CYP3A 
inhibitor after its withdrawal. Conversely, coad-
ministration of palbociclib with a strong inducer 
of CYP3A (e.g., St. John’s wort) can decrease drug 
exposure and reduce efficacy (Bellet et al., 2019; 
Cazzaniga et al., 2019; Pfizer Inc, 2019a). 

Because Hazel was receiving medications for 
hypertension, hypothyroidism, and depression—as 
well as various OTC preparations—the team con-
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ducted a medication reconciliation in consultation 
with the cancer center’s pharmacist. The pharma-
cist determined that Hazel’s antidepressant and 
hypertension medication had the potential to inter-
act with palbociclib and recommended that she be 
switched from venlafaxine to duloxetine (Cymbalta)  
and from amlodipine to quinapril (Accupril; Figure 
1). She instructed Hazel and her daughter to dis-
continue the ginkgo biloba and to consult with the 

treatment team before starting any supplement or 
herbal medication because even “natural” products 
can have significant drug interactions. Because it is 
recommended that palbociclib capsules be taken 
with food at approximately the same time each day 
(Bellet et al., 2019; Cazzaniga et al., 2019; Pfizer Inc, 
2019a), the pharmacist also sat down with Hazel 
and her daughter to identify when Hazel typically 
ate her meals and timed treatment accordingly.

A. PALOMA-2 (N = 666)

2:1
Randomization

• Postmenopausal
• HR+/HER2– mBC
• No prior treatment for 

advanced disease
• Patients with prior 

(neo)adjuvant NSAI 
treatment with disease 
recurrence while on or 
within 12 mo of 
completing were 
excluded

Experimental (n = 444)
Palbociclib (125 mg qd,
3 weeks on/1 week off)

+
Letrozole (2.5 mg qd)

Control (n = 222)
Placebo

(3 weeks on/1 week off)
+

Letrozole (2.5 mg qd)

Primary Endpoint
• Investigator-

assessed PFS

Secondary Endpoints
• OS
• CBR
• DoR
• OR
• PROs

B. PALOMA-3 (N = 521)

2:1
Randomization

• Premenopausal,a

perimenopausal,a

or postmenopausal
• HR+/HER2– mBC
• Progressed on prior

endocrine therapy
- On or within 12 mo 

of adjuvant therapy
- On or within 1 mo

of completing
therapy for mBC

• ≤1 prior chemotherapy
regimen for advanced
cancer

Experimental (n = 347)
Palbociclib (125 mg qd,
3 weeks on/1 week off)

+
Fulvestrant (500 mg IM q4w)b

Control (n = 174)
Placebo

(3 weeks on/1 week off)
+

Fulvestrant (500 mg IM q4w)b

Primary Endpoint
• Investigator-

assessed PFS

Secondary Endpoints
• OS
• CBR
• DoR
• OR
• PROs

Figure 4. Palbociclib in premenopausal/perimenopausal and postmenopausal mBC: (A) PALOMA-2 
(Finn, Martin, et al., 2016; Rugo et al., 2019) and (B) PALOMA-3 study designs (Turner et al., 2015; Turner 
et al., 2018). CBR = clinical benefit response (confirmed complete response, partial response, or stable 
disease for ≥ 24 weeks); DoR = duration of response; HER2– = human epidermal growth factor recep-
tor 2-negative; HR+ = hormone receptor-positive; IM = intramuscular; mBC = metastatic breast cancer; 
NSAI = nonsteroidal aromatase inhibitor; OR = objective response (confirmed complete response or 
partial response); OS = overall survival; PFS = progression-free survival (time to radiologically confirmed 
progression per RECIST v1.1 or death during the study); PROs = patient-reported outcomes; qd = once 
daily; q4w = every 4 weeks; RECIST = Response Evaluation Criteria in Solid Tumors. 
aAll received goserelin ≥ 4 weeks before study treatment.  
bAdministered on days 1 and 15 of cycle 1 and on day 1 of each subsequent cycle.
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In discussing the treatment plan, Hazel ex-
pressed concerns about “losing track” of the 
3-week on/1-week off treatment schedule. The 
pharmacist explained that one advantage of the 
palbociclib plus letrozole regimen is that each 
agent is taken only once daily at the same time. 
She counseled Hazel and her daughter on various 
techniques for tracking medications, and noted 
that palbociclib can be supplied in bottles of 21 
capsules, thus reinforcing the 21-day dosing. To 
assist Hazel in keeping track of her medications, 
the team suggested that Hazel use a pillbox for her 
palbociclib capsules and letrozole tablets and to 
set up calendar reminders or alerts on her phone. 
The team also planned frequent “refreshers” to 
reinforce appropriate medication practices. Be-
cause depression is a risk factor for nonadherence 
(Bellet et al., 2019; Bender et al., 2014), the team 
also provided Hazel with information on a local 
bereavement group and a referral to the cancer 
center’s psychologist.

Hazel’s Treatment Course 
The addition of any targeted agent to ET increas-
es the incidence of AEs, including those that are 
grade 3 to 4 (Cazzaniga et al., 2019). With palbo-
ciclib, the overall incidence of AEs tends to peak 
within the first 6 months of treatment, with no ev-

idence of cumulative or delayed toxicities (Diéras 
et al., 2018). 

A recent long-term analysis of combined safe-
ty data from the PALOMA trial program (N = 872) 
provides a comprehensive overview of the safety 
of palbociclib plus ET (Table 2; Diéras et al., 2018). 
The most common all-grade nonhematologic AEs 
associated with palbociclib are infections, fatigue, 
nausea, and stomatitis (Diéras et al., 2018). Most 
nonhematologic AEs are grade 1 or 2 in severity 
and can be managed without dose adjustments or 
interruptions; higher grade AEs can often be re-
solved with temporary treatment delays or dose 
reductions (Cazzaniga et al., 2019). 

Neutropenia was the most commonly reported 
AE with palbociclib in the PALOMA clinical trial 
program (reported in 81% of patients). The inci-
dence of any-grade febrile neutropenia, by con-
trast, was low (1.6%) and declined over the course 
of the treatment period (Diéras et al., 2018). Al-
though neutropenia is also a hallmark of cytotoxic 
chemotherapy, the underlying mechanisms of 
palbociclib-induced neutropenia differ from those 
seen with chemotherapy. Unlike chemotherapeu-
tic agents—which cause permanent DNA damage 
and death in bone marrow cells—palbociclib in-
duces a temporary cell cycle arrest that is rapidly 
reversible when the drug is removed (Cazzaniga et 

Table 1. Palbociclib in Postmenopausal Patients: PALOMA-2 and PALOMA-3 

PALOMA-2 
(PAL+LET vs. PBO+LET)

PALOMA-3
(PAL+FUL vs. PBO+FUL)

Primary analysis 

Postmenopausal women enrolled and treated 
with PAL, n

444 275 

< 65 y, n 263 189

≥ 65 y, n 181 86

Median PFS in postmenopausal patients, mo, 
experimental vs. control (HR [95% CI])

24.8 vs. 14.5 (0.58 [0.46–0.72]) 
p < 0.001

9.9 vs. 3.9 (0.45 [0.34–0.59]) 
p < 0.0001

Extended analysis

Median PFS in postmenopausal patients, mo, 
experimental vs. control (HR [95% CI])

27.6 vs. 14.5 (0.56 [0.46–0.69]) 
p < .0001

Not published

Median OS in postmenopausal patients, mo, 
experimental vs. control (HR [95% CI])

Data not mature 34.8 vs. 27.1 
(0.73 [95% CI, 0.57–0.95])

Note. FUL = fulvestrant; HR = hazard ratio; LET = letrozole; OS = overall survival; PAL = palbociclib; PBO = placebo;  
PFS = progression-free survival (time to radiologically confirmed progression per RECIST v1.1 or death during the 
study); RECIST = Response Evaluation Criteria in Solid Tumors. Data from Finn et al. (2016); Rugo et al. (2019); Loibl et 
al. (2017); Turner et al. (2015); Turner et al. (2018).
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al., 2019; Hu et al., 2016). As a result, palbociclib-
induced myelosuppression is manageable with 
regular monitoring—a complete blood count with 
differential should be conducted before the start 

of every cycle, on day 15 of the first 2 cycles, and as 
clinically indicated (Pfizer Inc, 2019a)—coupled 
with dose interruptions, dose reductions, or treat-
ment cycle delays as needed (Figure 5; McShane, 

Table 2. Adverse Events Reported by ≥≥ 15% of Palbociclib-Treated Patients in the PALOMA Trials 

Adverse event

Percentage reportinga

All grades Grade 1/2 Grade 3 Grade 4

Anyb,c 99.0 21.3 62.2 13.8

Hematologic

Neutropeniad 80.6 15.3 55.3 10.1

Leukopeniad 45.2 18.5 26.1 0.6

Anemiad 27.6 23.1 4.4 0.2

Thrombocytopeniad 19.0 17.1 1.6 0.3

Nonhematologic

Infectionsd 54.7e 49.4 4.5 0.7

Fatigue 39.2 36.7 2.3 0.2

Nausea 34.2 33.8 0.3 0

Stomatitisd 28.9 28.2 0.7 0

Alopecia 25.9 25.9 f f

Arthralgia 25.6 24.8 0.8 0

Diarrhea 24.5 23.5 1.0 0

Headache 22.5 22.1 0.3 0

Cough 21.6 21.6 0 f

Back pain 19.2 17.8 1.3 0.1

Constipation 19.2 18.9 0.2 0

Hot flush 19.0 19.0 0 f

Vomiting 17.1 16.6 0.5 0

Rashd 16.5 15.8 0.7 0

Decreased appetite 15.8 15.0 0.8 0

Pain in extremity 14.0 13.9 0.1 0

Note. AE = adverse event; CTCAE = Common Terminology Criteria for Adverse Events; MedDRA = Medical Dictionary 
for Regulatory Activities; PT = preferred term. Information from Diéras et al., 2018. 
a�Grade 5 events were reported for 15 patients (1.7%) as follows: disease progression (6 events), pulmonary embolismd, 
general physical health deterioration, hepatic failure, acute myocardial infarction, cardiogenic shock, cardiopulmonary 
failure, cardiovascular insufficiency, death, disseminated intravascular coagulation, and respiratory failure (1 event each).

bAEs were graded in accordance with the maximum CTCAE (v4.0) and MedDRA (v19.0) coding dictionary.
cIncludes data up to 28 days after last dose of study drug.
d�Cluster terms: Anemia includes the PTs anemia, hematocrit decreased, and hemoglobin decreased; infections includes 
any reported PT of the system organ class infections and infestations; leukopenia includes the PTs leukopenia and 
white blood cell count decreased; neutropenia includes the PTs neutropenia and/or neutrophil count decreased; 
pulmonary embolism includes the PTs pulmonary artery thrombosis, pulmonary embolism, and pulmonary thrombosis; 
rash includes the PTs dermatitis, dermatitis acneiform, rash, rash erythematous, rash maculopapular, rash papular, 
rash pruritic, and toxic skin eruption; stomatitis includes the PTs aphthous stomatitis, cheilitis, glossitis, glossodynia, 
mouth ulceration, mucosal inflammation, oral pain, oropharyngeal discomfort, oropharyngeal pain, and stomatitis; 
thrombocytopenia includes the PTs platelet count decreased and thrombocytopenia. 

eA single missing or unknown infection occurred that is not included in the total.
fMaximum CTCAE grade does not apply. 
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Wolfe, & Ryan, 2018; Spring, Zangardi, Moy, & 
Bardia, 2017). 

Analyses of data from the PALOMA trial pro-
gram have shown that AE-related dose modifica-
tions (reductions, interruptions, or cycle delays) 
do not significantly alter the efficacy of palbociclib 
plus endocrine therapy (Diéras et al., 2017; Sun et 
al., 2017; Verma et al., 2016; Zheng et al., 2017). The 
team stressed this point when counseling Hazel 
and her daughter about the potential side effects 

of treatment and the possibility of having to adjust 
her dose. They encouraged Hazel to monitor her 
temperature daily (to detect possible febrile neu-
tropenia) and to promptly report any symptoms or 
side effects she might experience. 

Hazel developed grade 3 neutropenia, grade 
3 leukopenia, and grade 1 decreased platelets on  
day 15 of the first treatment cycle. On recheck at 
day 22 the neutropenia had worsened to grade 4 
and leukopenia persisted at grade 3 (Figure 6A). 

Nonhematologic AEs

No dose adjustment

Resume at the
next lower dose

Grade 3 

Grade 4 

Withhold until symptoms
resolve to grade ≤ 1 or 

grade ≤ 2 (if not 
considered a safety

risk to patient)

Hematologic AEsa,b

First dose reduction: 100 mg/day
Second dose reduction: 75 mg/day

If dose reduction below 75 mg/day is required, discontinue palbociclib 

No dose adjustment

• Day 1 (any cycle): Withhold 
palbociclib, repeat CBC 
monitoring within 1 week; 
when recovered to grade ≤ 2 
start the next cycle at the 
same dose

• Day 15 (first 2 cycles): 
Continue palbociclib at current 
dose to complete cycle at 
current dose and repeat CBC 
on day 22; if grade 4 on day 22,  
see grade 4, below

Consider dose reduction in cases 
of prolonged (> 1 week) recovery 
from grade 3 neutropenia or 
recurrent grade 3 neutropenia 
on day 1 of subsequent cycles.

• Withhold palbociclib until
recovery to grade ≤ 2 

• Resume at the next lower dose

• Withhold palbociclib until
recovery to grade ≤ 2 

• Resume at the next lower dose

Grade 1 or 2 

Grade 3 

Grade 3
Neutropenia

(ANC < 1.0–0.5 x 109/L)
+

Fever
> 100.4°F and/or infection

Grade 4 

Grade 1 or 2 

Figure 5. Dose modifications in the management of palbociclib-related AEs (Pfizer, 2019a; Spring et 
al., 2017; Thill & Schmidt, 2018). AE = adverse event; ANC = absolute neutrophil count; CBC = complete 
blood count. 
aPerform CBC with differential before start of every cycle, on day 15 of first 2 cycles, and as clinically 
indicated. 
bApplies to all hematologic AEs except lymphopenia (unless associated with clinical events, e.g., oppor-
tunistic infections). 
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In accordance with evidence-based guidelines, 
the team delayed the start of cycle 2 for 1 week, 
at which point Hazel’s absolute neutrophil and 
white blood cell counts had recovered to grade 1. 
Cycle 2 was started and palbociclib was reduced to  
100 mg/day. Hazel was able to complete 4 treat-
ment cycles with no further grade ≥ 3 hematologic 
AEs (Figure 6B).

Hazel began experiencing gastrointestinal AEs 
approximately 2 weeks after first starting treatment 
(Figure 6A). Her nausea (grade 2) was relieved 
with the addition of an antiemetic and her diarrhea 
was responsive to loperamide. During cycle 2 Ha-
zel developed grade 1 stomatitis which was helped 
by dietary modification, improved hydration, and 
use of a soft toothbrush and soothing oral rinses. 
By the start of cycle 3 (Figure 6B), Hazel reported 
that although things “weren’t perfect,” the medi-
cation and lifestyle changes had made the symp-
toms manageable. Even though Hazel still missed 
her husband very much, the bereavement group 
had helped her feel more ready to engage with the 
world. She also recently joined a yoga class for can-
cer survivors at the community center in an effort 
to get more exercise without hurting her back.

During the course of Hazel’s treatment, a new 
tablet formulation of palbociclib became available 
for use in the United States following approval by 
the U.S. Food & Drug Administration on Novem-
ber 1, 2019 (FDA, 2019). No change was made to 
the active ingredient in palbociclib, the dosage 
strengths available (125 mg, 100 mg, 75 mg), or the 
dosing schedule (Pfizer Inc, 2019b). The efficacy 
and safety data in the tablet label are based on the 
clinical trials conducted with the capsule formula-
tion. The benefit-risk profile of palbociclib tablets 
is expected to be similar to that of the approved 
capsules. This new film-coated tablet formulation, 
when administered with or without food, was 
shown to be bioequivalent to the palbociclib cap-
sule administered with food. Administration of the 
tablet formulation with or without food or gastric 
acid-reducing agents also did not have a clinically 
meaningful effect on palbociclib drug exposure. 
Thus, the tablet formulation offers patients the 
flexibility to take palbociclib with or without food 
and concomitantly with proton pump inhibitors/
antacids regardless of fasting status. Additionally, 
the tablet formulation does not contain lactose 

(dairy) or gelatin, which may be important for pa-
tients with tolerability issues and/or dietary pref-
erences. The tablets are dispensed in blister packs 
(three weekly packs per cycle) that are designed to 
help patients remember their daily dose and stay 
on track with their treatment. Furthermore, the 
new blister packaging for the palbociclib tablet 
formulation was tested with 100 senior citizens, 
all of whom were able to open the packaging (data 
on file). The tablets must be stored in the blister 
pack until it is time for the dose to be taken. 

Hazel was switched from palbociclib capsules 
to palbociclib tablets at the beginning of her fourth 
treatment cycle. The pharmacist showed her the 
blister pack and provided her with information on 
important and relevant changes related to this for-
mulation; the tablets can be taken with or without 
food, and they must be kept in their original blister 
pack. She can no longer place her palbociclib into 
a pillbox but she can utilize the design of the blis-
ter pack to help her keep track of her dosing.

CASE STUDY 2 CONTINUED: GRACE 
Developing the Treatment Plan
The PALOMA-3 trial (Figure 4) was the basis of 
the FDA’s approval of palbociclib with fulvestrant 
for the treatment of advanced HR+/HER2– mBC 
after progression on prior ET. Premenopausal/
perimenopausal women made up 21% (n = 108) 
of the overall trial population: 8% were ≤ 40 years 
old, and 31% were ≤ 50 years (Table 3; Loibl et al., 
2017). Some patients had been heavily pretreated: 
one-third had received prior chemotherapy for 
mBC, and more than half had ≥ 2 prior lines of ET 
(Cristofanilli et al., 2016; Loibl et al., 2017). In ad-
dition, all premenopausal patients were required 
to start subcutaneous goserelin, a luteinizing hor-
mone-releasing hormone agonist, ≥ 4 weeks be-
fore study treatment (Loibl et al., 2017). 

Median PFS among premenopausal/peri-
menopausal women in PALOMA-3 was 9.5 
months in the palbociclib arm and 5.6 months in 
the placebo arm (HR, 0.50; 95% CI: 0.29–0.87;  
p = 0.013; Loibl et al., 2017). No statistically sig-
nificant difference between the palbociclib group 
and the placebo group in median OS was seen in 
the small population of premenopausal patients 
in the PALOMA-3 trial; however, a trend towards 
improved OS was seen in the overall population 
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A

1/1 • Depression WBC: 4.7 × 109/L
HGB: 12.3 g/dL
PLT: 171 × 109/L
ANC: 2.8 × 109/L

• Begin palbociclib 125 mg/day,  
3 weeks on/1 week off

• Begin anastrozole 1 mg/day
• Denosumab 120 mg SC
• Begin calcium and vitamin D  

supplementation
• 
• Switch from amlodipine to quinapril 

Confirm cessation of ginko biloba

(Accupril) 20 mg/day
• Refer to bereavement support group 

and counseling for depressive  
symptoms

• Switch from venlafaxine to duloxetine 
(Cymbalta) 30 mg po in morning

• Continue levothyroxine sodium 

1/15 • Nausea (grade 2)
• Neutropenia without 

fever (grade 3)
• Leukopenia (grade 3)

WBC: 1.7 × 109/L  
HGB: 12.0 g/dL
PLT: 110 × 109/L
ANC: 0.6 × 109/L

• Continue palbociclib at same dose 
• Continue anastrozole 
• Continue ibuprofen alternating with 

hydrocodone for pain
• Continue quinapril
• Continue calcium and vitamin D  

supplementation
• Continue duloxetine
• Continue levothyroxine sodium 
• Begin prochlorperazine (Compazine) 

prn
• Recheck CBC in 1 week

1/22 • Nausea slightly  
improved

• Neutropenia without 
fever (grade 4) 

• Leukopenia (grade 3)
• Decreased platelets 

(grade 1)

WBC: 1.9 × 109/L   
HGB: 11.9 g/dL 
PLT: 97 × 109/L    
ANC: 0.49 × 109/L  

• Delay cycle 2 day 1 by 1 week
• Continue ibuprofen alternating with 

hydrocodone for pain
• Continue quinapril
• Continue calcium and vitamin D  

supplementation
• Continue duloxetine
• Continue levothyroxine sodium
• Continue prochlorperazine prn
• Recheck CBC in 1 week

2/1a               • Nausea manageable 
with antiemetic

WBC: 3.2 × 109/L
HGB: 12.4 g/dL
PLT: 158 × 109/L  
ANC: 1.8 × 109/L

• Start palbociclib at 100 mg daily  
(reduced from 125 mg),  
3 weeks on/1 week off 

• Continue anastrozole 
• Continue denosumab 120 mg SC
• Continue ibuprofen alternating with 

hydrocodone for pain
• Continue quinapril
• Continue calcium and vitamin D  

supplementation
• Continue duloxetine
• Continue levothyroxine sodium
• Continue prochlorperazine prn

Cycle/Day AE/Symptoms Labs Interventions

Figure 6A. Hazel’s treatment course: (A) Cycle 1/Day 1–Cycle 2/Day 1; (B) Cycle 2/Day 15–Cycle 4/Day 1. 
AE = adverse event; ANC = absolute neutrophil count; CBC  =  complete blood count; HGB = hemoglobin; 
PLT = platelets; po = by mouth; prn = as needed; SC = subcutaneous; WBC = white blood cell count. 
aDelayed 1 week due to prolonged neutropenia and leukopenia.
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B

2/15 • Leukopenia (grade 1)
• Stomatitis (grade 1)
• Diarrhea (grade 1)
• Decreased platelets 

(grade 1)

WBC: 2.9 × 109/L 
HGB: 12.0 g/dL
PLT: 143 × 109/L
ANC: 1.7 × 109/L

• Continue palbociclib at same dose
• Continue anastrozole 
• Continue ibuprofen alternating with 

hydrocodone for pain
• Continue quinapril
• Continue calcium and vitamin D  

supplementation
• Continue duloxetine
• Continue levothyroxine sodium
• Continue prochlorperazine prn
• Begin loperamide (Imodium), prn
• Educate on bland diet and need for 

adequate hydration
• Educate on use of soft toothbrush  

and baking soda/water rinses

3/1 • Neutropenia without 
fever (grade 2)

• Decreased platelets 
(grade 1)

• Patient reports 
symptoms have 
stabilized with 
concomitant 
medication and
lifestyle changes 
and are now
manageable

WBC: 3.1 × 109/L
HGB: 11.9 g/dL
PLT: 142 × 109/L
ANC: 1.2 × 109/L

• Continue palbociclib 100 mg/day,  
3 weeks on/1 week off

• Continue anastrozole 
• Continue denosumab 120 mg SC 
• Continue ibuprofen alternating with 

hydrocodone for pain
• Continue quinapril
• Continue calcium and vitamin D  

supplementation
• Continue duloxetine
• Continue levothyroxine sodium
• Continue prochlorperazine prn
• Continue loperamide prn

4/1 • Neutropenia without 
fever (grade 2)

WBC: 3.3 × 109/L
HGB: 12.2 g/dL
PLT: 153 × 109/L
ANC: 1.4 × 109/L

•
 
Switched to palbociclib tablets 
100 mg/day, 3 weeks on/1 week off

• Continue anastrozole 
• Continue denosumab 120 mg SC 
• Continue ibuprofen alternating with 

hydrocodone for pain
• Continue quinapril
• Continue calcium and vitamin D  

supplementation
• Continue duloxetine
• Continue levothyroxine sodium
• Continue prochlorperazine prn

Cycle/Day AE/Symptoms Labs Interventions

Figure 6B. Hazel’s treatment course: (A) Cycle 1/Day 1–Cycle 2/Day 1; (B) Cycle 2/Day 15–Cycle 4/Day 1. 
AE = adverse event; ANC = absolute neutrophil count; CBC = complete blood count; HGB = hemoglobin; 
PLT = platelets; po = by mouth; prn = as needed; SC = subcutaneous; WBC = white blood cell count.
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(palbociclib group, 34.9 months; placebo group, 
28.0 months; p = 0.09; Turner et al., 2018). 

No clinically relevant drug interactions have 
been observed between palbociclib and goserelin,   
and the frequency of all-grade and serious AEs was 
similar with palbociclib in both premenopausal 
and postmenopausal women, as were the rates of 
dose interruptions (90% and 82%, respectively), 
dose reductions (42% and 32%, respectively), and 
AE-related discontinuations (5.6% and 4.7%, re-
spectively; Loibl et al., 2017). 

Based on these findings and in accordance 
with clinical guidelines, the oncology care team 
recommended that Grace be treated with pal-
bociclib 125 mg orally in combination with ful-
vestrant (Faslodex) intramuscularly, and with 
a goserelin (Zoladex) implant subcutaneously 
every 28 days in order to suppress ovarian func-
tion (Figure 2). Because palbociclib is asso-
ciated with embryo-fetal toxicity, Grace was 
counseled on the importance of using effec-
tive contraception while on treatment and for  
≥ 3 weeks after the last dose of palbociclib (Pfizer 
Inc, 2019a). Because Grace had multiple sites of 
bone metastases, the treatment plan also includ-
ed 4 mg zoledronic acid (Zometa), administered 
intravenously on day 1 of each cycle, with oral  
calcium (500 mg/day) and vitamin D (400 IU/day) 
supplementation (Figure 2; Desautels et al., 2019; 
Novartis Pharmaceuticals Corporation, 2019). 

When reviewing Grace’s medication history—
including her use of OTC medications and supple-
ments—the team learned of Grace’s recent use of 
St. John’s wort. Because of the known potential for 
interaction with palbociclib, Grace was instructed 
to stop taking the supplement. The team pharma-
cist also provided education on potential drug/food 
interactions with palbociclib and the importance of 
speaking with the team before initiating any supple-
ments or OTC medications. Noting that Grace has 
been dealing with frequent bouts of gastroesopha-
geal reflux (GERD) and regularly takes antacids 
(Figure 2), the pharmacist also counseled Grace on 
lifestyle modifications that could reduce the risk 
of GERD—including dietary changes and reduced 
alcohol and coffee intake—and stressed the impor-
tance of taking her palbociclib capsules with food. 

Grace’s Treatment Course
Grace experienced grade 2 neutropenia during 
her first 2 treatment cycles, with no dose interrup-
tions or adjustments required (Figure 7A). She did, 
however, experience continuing difficulties with 
menopausal symptoms (hot flashes, insomnia, 
tearfulness) and dyspepsia and became very dis-
tressed when she noticed that her hair was thin-
ning (grade 1) midway through cycle 2 (Figure 7B). 

Despite initial reluctance to seek counseling or 
consider antidepressant therapy, Grace eventually 
accepted a referral to the cancer center’s psycholo-

Table 3. Palbociclib in Premenopausal Patients: PALOMA-3 

Primary analysis

Premenopausal/perimenopausal women enrolled and treated with PAL, n 72 

≤ 40 y, n 25

> 40–50 y, n 29

> 50 y, n 18

Median PFS in premenopausal patients, mo, experimental vs. control (PBO+FUL) 
(HR [95% CI])

9.5 vs. 5.6 (0.50 [0.29–0.87]
p = .013

Extended analysis

Median PFS in premenopausal patients, mo, experimental vs. control  
(HR [95% CI])

Not published

Median OS in premenopausal patients, mo, experimental vs. control  
(HR [95% CI])

38.0 vs. 38.0 
(1.07 [0.61–1.86])

Note. FUL = fulvestrant; HR = hazard ratio; OS = overall survival; PAL = palbociclib; PBO = placebo;  
PFS = progression-free survival (time to radiologically confirmed progression per RECIST v1.1 or death during the 
study); RECIST = Response Evaluation Criteria in Solid Tumors. Data from Loibl et al. (2017); Turner et al. (2015); Turner 
et al. (2018). 
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gist and filled a prescription for duloxetine. She was 
also comforted when the medical team explained 
that the hair thinning seen with palbociclib tends 
to be mild and rarely noticeable to others; noting 
that fewer than 3% of patients in the PALOMA trial 
program experienced grade 2 alopecia (i.e., hair 
loss of ≥ 50% of what is normal for the individual 
and is apparent to others; Finn, Martin, et al., 2016; 
Pfizer Oncology, 2015; Turner et al., 2015; US De-
partment of Health and Human Services, 2009). 
Like Hazel, by the start of cycle 3, Grace felt that 
the most troubling symptoms had stabilized and 
that she was able to anticipate and manage side ef-
fects when they did occur. Of note, although Grace 
had initially insisted she didn’t have time to see a 
counselor, by the beginning of cycle 4 she admit-
ted that it was helping and that she was feeling less 
overwhelmed and worried about the future. 

Grace switched the formulation of her palbo-
ciclib from capsules to tablets at the start of her 
third cycle. Her oncology AP met with Grace to 
review the similarities and differences between 
the palbociclib capsules and tablets and what they 
meant for her. With the tablet formulation, Grace 
no longer had to take her dose with meals as clini-
cal studies indicated multiple doses of the proton 
pump inhibitor rabeprazole coadministered with 
palbociclib under overnight fasted conditions did 
not affect the absorption of palbociclib (Pfizer 
Inc, 2019b). Additionally, histamine 2-receptor 
antagonists and local antacids are not expected 
to have an effect on palbociclib exposure (Pfizer 
Inc, 2019b). Grace completed 4 cycles of thera-
py without any interruptions or dose reductions 
(Figure 7B).

DISCUSSION
Although there is still no curative therapeutic op-
tion for mBC, targeted therapies and combination 
regimens, such as palbociclib plus ET, have im-
proved outcomes for women carrying this diagno-
sis. Of the estimated 150,000 women in the United 
States who are living with mBC, approximately 1 
in 3 is more than 5 years out from diagnosis, and 
17% have survived longer than 10 years (Mari-
otto et al., 2017). To help patients live well with 
mBC, oncology treatment teams must be prepared 
to work with patients to manage treatment- and 
disease-related symptoms. The selection of vari-

ous therapies to manage symptoms is an ongoing, 
repeated process in which patients and providers 
decide together when to stay on treatment and 
when to modify the treatment plan. The cases 
presented here describe this process in two hypo-
thetical patients receiving palbociclib-based com-
bination therapy for mBC.

Subgroup analyses from the PALOMA trials 
and real-world data have demonstrated that the 
efficacy and safety of palbociclib-based combi-
nation therapy is consistent regardless of age or 
menopausal status (Clifton et al., 2019; Cristofa-
nilli et al., 2016; Pfizer Inc, 2019a; Loibl et al., 2017; 
Rugo et al., 2018). As a result, 74-year-old Hazel 
and 36-year-old Grace were both prescribed the 
recommended palbociclib starting dose of 125 mg 
(Pfizer Inc, 2019a). 

Good communication is particularly impor-
tant with patients who are receiving oral therapies 
such as palbociclib because oral agents shift much 
of the responsibility for administering medication 
and identifying/monitoring AEs from the treat-
ment team to the patient (Krikorian et al., 2019). 
Because adherence to oral oncology medications 
is variable at best—in some studies, nearly half of 
the patients reported some level of nonadherence 
(Bender et al., 2014; Thomas et al., 2019)—estab-
lishing a rapport and proactively addressing po-
tential barriers to adherence is crucial to an effec-
tive treatment plan (Bender et al., 2014; Krikorian 
et al., 2019). Treatment teams need to be aware 
of the diverse factors that can increase the risk 
of nonadherence and be prepared to implement 
strategies that will help patients feel they are part-
ners in the care process (Krikorian et al., 2019;  
Miaskowski, Shockney, & Chlebowski, 2008). 

Adverse effects are among the most frequently 
reported reasons for nonadherence to ET (Mias-
kowski et al., 2008). Clinical trial data indicate 
that palbociclib-related toxicities can be effec-
tively managed with a combination of support and 
dose modifications. In the aforementioned long-
term analysis of safety data from the PALOMA 
trial program, 63% of patients remained at the full 
125-mg/day dose over a 3-year observation period, 
and just 8.3% of patients permanently discontin-
ued palbociclib (Diéras et al., 2018). In addition, in 
the pivotal PALOMA-2 and PALOMA-3 trials, PFS 
was similar among palbociclib-treated patients 



715AdvancedPractitioner.com Vol 11  No 7  Sep/Oct 2020

OPTIMIZING PALBOCICLIB THERAPY BY AGE GRAND ROUNDS

A

1/1 • Insomnia (grade 1)
• 
• Depressive  

symptoms/tearfulness 
(grade 1)

• Fatigue (grade 1)
• Dyspepsia (grade 1)

WBC: 5.0 × 109/L
HGB: 12.6 g/dL
PLT: 171 × 109/L
ANC: 2.8 × 109/L

• Begin palbociclib 125 mg/day,  
3 weeks on/1 week off

• Administer fulvestrant 500 mg IM
• Administer zoledronic acid (Zometa) 

4 mg IV
• Insert goserelin 3.6 mg SC implant 
• Begin calcium and vitamin D  

supplementation
• Continue antacid prn
• Discussed possibility of PPI  

in the future
• Continue OTC sleep aid 

(diphenhydramine [e.g., Sominex]) prn
• 
• Discussed psychological support 

Confirmed cessation of St. John’s wort

needs and provided information on 
available resources

1/15 • Fatigue (grade 1)
• Insomnia (grade 1)
• 
• Depressive

symptoms/tearfulness 
(grade 1) 

• Dyspepsia (grade 1)
• Neutropenia  

(grade 2)
• Decreased platelets 

(grade 1)

WBC: 3.4 × 109/L
HGB: 12.1 g/dL
PLT: 140 × 109/L
ANC: 1.3 × 109/L

• Continue palbociclib at same dose
• Administer fulvestrant 500 mg IM
• Continue calcium and vitamin D  

supplementation
• Continue antacid prn
• Continue OTC sleep aid prn
• Discussed adding low dose  

antidepressant (patient declined)

2/1 • Insomnia (grade 1)
• Fatigue (grade 1)
• 
• Depressive  

symptoms/tearfulness 
(grade 1)

• Dyspepsia (grade 1)

WBC: 3.9 × 109/L
HGB: 12.5 g/dL
PLT: 160 × 109/L

Hot flashes (grade 1)

Hot flashes (grade 1)

Hot flashes (grade 1)
ANC: 1.7 × 109/L

• Continue palbociclib at same dose
• Administer fulvestrant 500 mg IM
• Administer zoledronic acid 4 mg IV
• Insert goserelin 3.6 mg SC implant
• Continue calcium and vitamin D  

supplementation
• Continue antacid prn
• Continue OTC sleep aid prn

Cycle/Day AE/Symptoms Labs Interventions

Figure 7A. Grace’s treatment course: (A) Cycle 1/Day 1–Cycle 2/Day 1; (B) Cycle 2/Day 15–Cycle 4/Day 1.   
AE = adverse event; ANC = absolute neutrophil count; HCT = hematocrit; HGB = hemoglobin; IM = intra-
muscular; IV = intravenous; OTC = over the counter; PLT = platelets; po = by mouth; PPI = proton pump 
inhibitor; prn = as needed; SC = subcutaneous; WBC = white blood cell count.
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B

2/15 • 
• Insomnia (grade 2)
• Fatigue (grade 1)
• Depressive  

symptoms/tearfulness 
(grade 1)

• Dyspepsia (grade 2)
• Alopecia (grade 1)
• Amenorrhea
• Neutropenia  

(grade 2)

WBC: 3.1 × 109/L
HGB: 12.2 g/dL
PLT: 150 × 109/L
ANC: 1.2 × 109/L

• Continue palbociclib at same dose
• Continue antacid prn
• Continue OTC sleep aid prn
• Continue calcium and vitamin D  

supplementation
• Start PPI and reinforce dietary  

guidelines
• Start duloxetine (Cymbalta) 30 mg 

po in morning for 1 wk, 60 mg po  
in morning thereafter

• Refer to psychologist

3/1 • 
• Insomnia (grade 2)
• Depressive  

symptoms/tearfulness 
(grade 1)

• Dyspepsia (grade 2)
• Alopecia (grade 1)
• Amenorrhea
• Patient reports  

symptom set is more 
manageable with 
medication and  
counseling

WBC: 4.0 × 109/L
HGB: 12.9 g/dL
PLT: 169 × 109/L
ANC: 2.3 × 109/L

• Switched to palbociclib tablets 
125 mg/day, 3 weeks on/1 week off

• Administer fulvestrant 500 mg IM
• Administer zoledronic acid 4 mg IV
• Insert goserelin 3.6 mg SC implant
• Continue calcium and vitamin D  

supplementation
• Continue antacid prn
• Continue OTC sleep aid prn
• Continue PPI 
• Continue duloxetine 60 mg po  

in morning 

4/1 • 
• Insomnia (grade 1)
• Depressive 

symptoms/tearfulness 
(grade 1)

• Dyspepsia (grade 1)
• Alopecia (grade 1)
• Amenorrhea
• Alopecia (grade 1)
• Patient expresses 

 relief that alopecia 
has not worsened

• Reports she is  
“getting used to”  
anticipating and  
dealing with other 
symptoms

• Notes that fatigue 
increases mid cycle 
but improves during 
week off

WBC: 3.8 × 109/L
HGB: 13.0 g/dL
PLT: 165 × 109/L
ANC: 2.2 × 109/L

• Continue palbociclib at same dose

Hot flashes (grade 2)

Hot flashes (grade 1)

Hot flashes (grade 1)
• Administer fulvestrant 500 mg IM
• Administer zoledronic acid 4 mg IV
• Insert goserelin 3.6 mg SC implant
• Continue calcium and vitamin D 
 supplementation

• Continue antacid prn
• Continue OTC sleep aid prn
• Continue PPI 
• Continue duloxetine 60 mg po  

in morning 

Cycle/Day AE/Symptoms Labs Interventions

Figure 7B. Grace’s treatment course: (A) Cycle 1/Day 1–Cycle 2/Day 1; (B) Cycle 2/Day 15–Cycle 4/Day 1.   
AE = adverse event; ANC = absolute neutrophil count; HCT = hematocrit; HGB = hemoglobin; IM = intra-
muscular; IV = intravenous; OTC = over the counter; PLT = platelets; po = by mouth; PPI = proton pump 
inhibitor; prn = as needed; SC = subcutaneous; WBC = white blood cell count.
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who required dose reductions vs. those with no 
dose reductions, suggesting that dose modifica-
tions can reduce the severity and incidence of AEs 
without reducing treatment efficacy (Dieras et al., 
2019; Verma et al., 2016). 

Early identification of treatment-related AEs 
requires the combined efforts of patients and pro-
viders. From a provider perspective, it is important 
to recognize and address patients’ current coping 
strategies—including self-medication with OTC 
medications/supplements, herbals, or alcohol—
which may necessitate medication changes and/
or referral to supportive services. In the hypothet-
ical cases presented here, Grace was using OTC 
sleep aids, St. John’s wort, and alcohol to address 
her depression and insomnia, whereas Hazel was 
taking ginkgo biloba. In both cases, the oncology 
pharmacist on the team advised discontinuation 
of the products with potential drug interactions 
and steered the patients toward more effective 
treatments and coping mechanisms.

Patient and provider vigilance is particular-
ly important when monitoring for palbociclib- 
related neutropenia. The teams caring for Grace 
and Hazel made certain both women understood 
the risk of neutropenia with palbociclib—includ-
ing how it differs from chemotherapy-induced 
neutropenia—and encouraged them to monitor 
their temperature and report any instances of 
fever above 100.4°F (Sammons et al., 2017; Thill 
& Schmidt, 2018; US Department of Health and 
Human Services, 2017). In keeping with clini-
cal trial and real-world evidence of an increased 
risk of neutropenia in older patients (Clifton et al., 
2019), Hazel experienced persistent neutropenia 
and leukopenia, which were addressed through 
treatment delay and dose modification. Nonhema-
tologic AEs in both patients were effectively ad-
dressed through supportive measures, including 
medication and lifestyle changes.

The hypothetical cases of Hazel and Grace de-
scribe an effective, multidisciplinary approach to 
managing combination therapy with palbociclib in 
patients at opposite ends of the mBC age spectrum. 
Although dealing with the same diagnosis, Grace 
and Hazel faced different challenges as they be-
gan the treatment process. Hazel was dealing with 
bereavement, social isolation, managing multiple 
medications prescribed for mBC, and several co-

morbid conditions. Grace was struggling with de-
pression, the demands of a young family and stress-
ful job, and her prior negative experiences with 
chemotherapy and tamoxifen. To ensure that both 
women obtained the optimal benefits of treatment, 
Grace and Hazel’s care teams provided counseling 
and education appropriate to each patient’s needs 
and offered support, counseling, and referrals to 
address concomitant issues such as depression 
(Krikorian et al., 2019; Miaskowski et al., 2008). In 
Hazel’s case, they also involved her adult daughter 
in all clinical consultations as an extra layer of sup-
port to promote Hazel’s adherence and self-care. 

By maintaining clear lines of communication, 
providing ongoing education and support, and 
working together to adapt treatment plans to meet 
patients’ evolving needs, APs and other members 
of multidisciplinary care teams can empower pa-
tients such as Hazel and Grace to be partners in 
care and complete treatment as planned. l
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