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CASE STUDY

Betty, a 66-year-old white female, was diagnosed with stage IIB,
T2N1IMO, estrogen receptor/progesterone receptor-positive, HER2-
negative breast cancer in 2007. It was detected on screening mam-
mography when she was age 59, and she was confirmed to be post-
menopausal at the time. She has no family history of breast cancer.
Betty has never smoked but enjoys drinking alcohol, normally with din-
ner and typically limited to 1 drink of hard liquor per day. Her medical
history includes type 2 diabetes mellitus and hypertension, which are
adequately controlled with metformin and lisinopril.

Betty is married and a retired teacher. She has four healthy adult
children and five grandchildren. She noted that although she was al-
ways thin as a child, she was never able to lose the weight she gained
during her pregnancies. Currently, her body mass index (BMI) is around
29 kg/m2. She enjoys ballroom dancing with her husband, gardening,
and walking her dog and she is an active member at her church. Betty
and her family were shocked to hear about her diagnosis. After a dis-
cussion with her oncologist, a treatment plan was devised. Her Eastern
Cooperative Oncology Group performance status at diagnosis was O.

Initial treatment consisted of neoadjuvant chemotherapy with
dose-dense doxorubicin/cyclophosphamide (AC) x 4 cycles followed
by weekly paclitaxel x 12 cycles. Betty tolerated treatment relatively
well. However, she was hospitalized once after cycle 3 of AC for neu-
tropenic fever. Her subsequent cycle was followed with pegfilgrastim.
Repeat imaging after AC treatment revealed a good overall response.
Other adverse effects from treatment included fatigue and nausea for
a few days after each cycle. Residual grade 1 neuropathy secondary to
her treatment with paclitaxel, with a potential contribution from her
history of diabetes, was a long-term complication.

Following completion of her neoadjuvant therapy, she had a
lumpectomy and then radiation therapy. Adjuvant endocrine therapy
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with the aromatase inhibitor (Al) anastrozole was given for 5 years, which she completed in
late 2012. Bone health was monitored with dual-energy x-ray absorptiometry screening. Mild
osteopenia was noted during Al therapy, and she was given twice-daily calcium plus vitamin
D supplementation. Annual surveillance diagnostic breast mammography along with biannual
history and physical examinations showed no signs of disease recurrence.

n 2007, Betty was one of 26% of women

who were diagnosed with breast can-

cer in the United States, at a time when

breast cancer accounted for 15% of can-
cer deaths (American Cancer Society [ACS],
2007). Similarly, in 2016, estimates predict that
29% of new cancer diagnoses in women are ex-
pected to be breast cancer, with 14% of cancer
deaths being attributed to breast cancer (ACS,
2016). Excluding nonmelanoma skin cancers,
breast cancer ranks as the most common can-
cer diagnosis in women and the second leading
cause of cancer-related death, surpassed only by
lung cancer (ACS, 2016).

Betty represents a fairly typical patient with
breast cancer: a postmenopausal woman with
hormone receptor (HR)-positive, HER2-negative
disease. Approximately 80% of breast cancers are
classified as estrogen receptor (ER)-positive, and
most are also progesterone receptor (PR)-positive
(Dunnwald, Rossing, & Li, 2007). Moreover, the
likelihood of ER/PR-positive breast cancer in-
creases with advancing age. Although the HER2
oncogene emerged during the late 1990s as a novel
target, approximately 75% of patients have HER2-
negative breast cancer and therefore are not suit-
able for anti-HER2 therapy with agents such as
trastuzumab (Herceptin; Slamon et al., 2001).

Despite lacking a family history of breast can-
cer and maintaining a relatively active lifestyle, Bet-
ty had several risk factors for breast cancer: weight
gain as an adult (overweight body mass index [BMI]
category), alcohol consumption, and history of type
2 diabetes (ACS, 2015). For Betty, there is a low
probability of inherited breast cancer susceptibility
attributable to the BRCAI or BRCA2 mutation, in
light of her unremarkable family history and age at
diagnosis. Overall, only about 5% to 10% of breast
cancer cases are believed to stem from these breast
cancer susceptibility mutations (ACS, 2015).
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MULTIMODALITY THERAPY

Whether the year was 2007 or 2015, Betty’s
treatment course and clinical experience are
fairly typical for a patient diagnosed with locally
advanced breast cancer. Multimodality therapy—
surgery, radiation therapy, and systemic therapies
(chemotherapy, hormonal therapy, biologics)—is
the standard course of action for patients with
nonmetastatic breast cancer (National Compre-
hensive Cancer Network [NCCN], 2015). Per the
most current NCCN Clinical Practice Guidelines,
dose-dense AC followed by weekly paclitaxel is
among the preferred neoadjuvant regimens for
HER2-negative disease, with the administration
of a taxane following AC demonstrated to reduce
the risk of relapse compared with AC alone (Hen-
derson et al., 2003; Mamounas et al., 2005). In the
North American Breast Cancer Intergroup Trial
E1199, weekly paclitaxel was shown to improve
both disease-free and overall survival compared
with standard paclitaxel every 3 weeks when giv-
en after AC for T1-3, N1-2, MO, or high-risk node-
negative disease (Sparano et al., 2008).

Betty’s hospitalization due to the devel-
opment of febrile neutropenia during AC was
not surprising. Given the propensity for AC to
cause neutropenia, current NCCN recommen-
dations are to administer growth factor support
with all four of the AC cycles (NCCN, 2015).
It is well appreciated that Betty’s peripheral
neuropathy is a common toxicity of paclitaxel
(Bristol-Myers Squibb, 2011). In the E1199 trial,
the incidence of grade = 2 neuropathy was 27%
with weekly paclitaxel, whereas grade 3/4 neu-
ropathy occurred at an incidence of 8%; these
rates were higher than those seen with pacli-
taxel every 3 weeks or with docetaxel every
3 weeks or weekly (Sparano et al., 2008).

Initiation of adjuvant therapy, specifically a
5-year course of Al therapy, was also consistent
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with standard practice for a postmenopausal pa-
tient. Although a 5-year course of adjuvant tamox-
ifen is the only established regimen for adjuvant
endocrine therapy in premenopausal women,
there are a number of different established op-
tions for postmenopausal women, which include
using an AI from the onset or after several years
of tamoxifen (NCCN, 2015). Importantly, deeming
Betty postmenopausal required not only a history
of amenorrhea for at least 12 months but also fol-
licle-stimulating hormone and estradiol levels in
the postmenopausal range (NCCN, 2015).

METASTATIC DISEASE
Case Study Continued: Pain Affects Lifestyle
Betty was doing well until the spring of 2015,
when she began to experience persistent lower
back pain. A lumbar magnetic resonance image
(MRI) revealed bone metastasis to her L4/L5 re-
gion. A positron emission tomography (PET)-
computed tomography (CT) scan also showed a
metastatic lesion to the left humerus. There were
no impending fractures. Her CA 15-3 level, a bio-
marker highly associated with breast cancer, was
elevated at 47 U/mL. Her pain was managed with
hydrocodone/acetaminophen at 7.5 mg/325 mg
every 4 to 6 hours as needed. Unfortunately, her
active lifestyle was affected by the pain. Her East-
ern Cooperative Oncology Group (ECOG) perfor-
mance status was 1 when she discussed treatment
plans with her oncology care team.

Novel Targeted Therapies

Unlike ER-negative tumors, for which there
is an early peak in the recurrence rate followed by
a gradual decline, ER-positive breast tumors are
known to carry a steady risk for recurrence of about
2% per year over prolonged follow-up extending
beyond 10 years (Cadoo, Fornier, & Morris, 2013).
In cases of distant recurrence, ER-positive tumors
also carry a higher propensity for bone metastases
relative to ER-negative tumors (Cadoo et al., 2013).
With no curative treatment options available for
patients with metastatic breast cancer, the prima-
ry goals of treatment are to extend survival while
maintaining or improving quality of life (NCCN,
2015). For patients with HR-positive recurrent or
metastatic breast cancer, the use of single-agent or
combination chemotherapy is typically reserved

for use in the endocrine-refractory disease setting.

However, new options have recently become
available for treating patients with HR-positive
breast cancer—supplementing endocrine therapy
with either the mammalian target of rapamycin
(mTOR) inhibitor everolimus (Afinitor) or the
reversible cyclin-dependent kinase (CDK) 4/6
inhibitor palbociclib (Ibrance). Both everolimus
and palbociclib are oral targeted agents that have
been shown to prolong progression-free survival
(PFS) when added to endocrine therapy in ran-
domized phase II studies for advanced breast can-
cer (Baselga et al., 2012; Finn et al., 2015). Use of
everolimus in conjunction with endocrine therapy
was designed to target resistance mechanisms and
therefore prolong the response duration for the
endocrine agent (Baselga et al., 2012). Conversely,
palbociclib acts against the cell-cycle dysregula-
tion that is inherent to cancer by restoring cellular
senescence or permanent growth arrest (Anders
et al., 2011; Thangavel et al., 2011).

When cells divide, there are four phases: the S
phase (DNA synthesis); M phase (mitosis); and the
G1 and G2 gap phases, which serve as checkpoints
to ensure that cells are ready to move to the next
phase (Cadoo, Gucalp, & Traina, 2014). Cyclin-
dependent kinases are positive regulators of cell
cycling, with CDKI1 acting at the G2 to M transi-
tion. Cyclin-dependent kinases 2, 4, and 6 regulate
the G1 to S transition, which is also influenced by
a negative regulator: the retinoblastoma (Rb) tu-
mor suppressor gene. Cyclin-dependent kinases
4/6 are capable of disabling Rb proteins through
phosphorylation and as a result allowing progres-
sion through the cell cycle (Anders et al., 2011). By
blocking CDK4/6, palbociclib has been shown to
inhibit Rb phosphorylation when combined with
letrozole in ER-positive breast cancer xenografts,
with the combination reducing Rb phosphoryla-
tion, and resultant downstream signaling and tu-
mor growth, to a greater extent than either agent
alone (Figure 1; Pfizer Inc., 2016). Preclinical stud-
ies have demonstrated that palbociclib has prefer-
ential effects against ER-positive cell lines in vitro
(Finn et al., 2009).

Everolimus: The BOLERO-2 trial, which was
a randomized phase III trial, evaluated the com-
bination of everolimus and exemestane in 724
postmenopausal women with ER-positive, HER2-
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negative advanced breast cancer considered re-
fractory to anastrozole or letrozole. Refractory
disease was defined as recurrent disease during
or within 12 months of adjuvant use or within
1 month after completing treatment for advanced
disease (Baselga et al., 2012). Based upon the re-
sults from this trial of a median PFS of 6.9 months
with everolimus plus exemestane and 2.8 months
with placebo plus exemestane, the NCCN recom-
mended consideration of everolimus in patients
meeting the criteria applied in BOLERO-2. How-
ever, Betty is not considered to be refractory to
endocrine therapy based on the definition in the
BOLERO-2 trial. As a result, she would not be an
appropriate candidate for everolimus.

Palbociclib: Betty’s medical team also consid-
ered palbociclib as a treatment option. Palbociclib
was evaluated as a combination treatment with
letrozole in the PALOMA-1/TRIO-18 randomized
phase II trial (Finn et al., 2015). In this trial, 165
postmenopausal women with previously untreat-
ed ER-positive, HER2-negative advanced breast
cancer received palbociclib plus letrozole or le-
trozole alone until disease progression, toxicity,
withdrawal, or death (Finn et al., 2015). Women in
both arms received letrozole at 2.5 mg once daily,
with the combination arm also receiving palboci-
clib at 125 mg once daily. Letrozole was given con-
tinuously, whereas palbociclib was given daily for
3 weeks followed by a 1-week break, constituting a
28-day treatment cycle.

The final analysis demonstrated that the pri-
mary endpoint of median PFS was nearly doubled
in the palbociclib plus letrozole arm (20.2 months
vs. 10.2 months), translating into a significant
51% reduction in the risk of disease progression
or death during follow-up relative to letrozole
alone (p = .0004). Key efficacy data, summarized
in Table 1, show significant improvement with the
combination therapy in many of the secondary
outcomes. The safety profile of palbociclib plus
letrozole was described as predictable and man-
ageable, producing predominantly hematologic
adverse events (AEs). The most common AEs
(= 10%) are summarized in Table 2.

As palbociclib is primarily metabolized by the
CYP3A pathway and the sulfotransferase enzyme
SULT2AL, it is critical to review the patient’s list
of reported medications and to inquire about diet

and the use of herbal supplements (Pfizer Inc.,
2016). Patients need to avoid grapefruit/grapefruit
juice and St. John’s wort due to interactions with
the metabolizing pathways (Table 3; Pfizer Inc.,
2016). Furthermore, when using palbociclib, anti-
bacterial and antiviral medications that are strong
inhibitors of CYP3A should be avoided, or the pal-
bociclib dose should be reduced if these interact-
ing medications are needed. Additionally, palboci-
clib is a weak time-dependent inhibitor of CYP3A,
and sensitive CYP3A substrates with a narrow

Estrogen

Target of palbociclib

Figure 1. The cell cycle and regulatory process.
There are four phases in the cell cycle, that serve
as checkpoints to ensure that cells are ready

to move to the next phase: the S phase (DNA
synthesis), M phase (mitosis), and the G1 and G2
gap phases (Cadoo et al,, 2014). Positive and
negative regulators tightly control the process
of cell division and the cell cycle. Cyclin-depen-
dent kinases (CDKs) are positive regulators of
cell cycling, with CDK4/6 playing a regulatory
role in the G1to S transition, which is also influ-
enced by a negative regulator, Rb (retinoblasto-
ma protein). Various cellular signaling pathways
result in upregulation and activation of cyclin D,
which complexes with CDK4/6 (the targets of
palbociclib), facilitating the phosphorylation of
Rb proteins and inactivating them; this process
allows progression through the cell cycle (An-
ders et al., 2011). By inhibiting CDK4/6, palboci-
clib has been shown to inhibit Rb phosphoryla-
tion and block progression of the cell from the
G1to the S phase of the cell cycle (Pfizer Inc.,
2016). ER = estrogen receptor.
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( 0
Table 1. PALOMA-1/TRIO-18: Efficacy Summary
Palbociclib + Letrozole
letrozole alone Comparison
Median PFS 20.2 mo 10.2 mo HR, 0.488;
95% Cl, 0.319-0.748;
p =.0004
Median OS? 37.5 mo 33.3 mo HR, 0.813;
95% Cl, 0.492-1.345; p = .42
Clinical benefit rate 81% 58% p =.0009
(CR + PR + SD = 24 wk)
Objective response rate
(CR + PR)
Overall population 43% 33% p =13
Measurable disease 55% 39% p =.047
CR rate
Overall population 1% 1% -
Measurable disease 2% 0% -
Median duration of objective response 20.3 mo 1.1 mo -
Note. PFS = progression-free survival; HR = hazard ratio; Cl = confidence interval; OS = overall survival; CR =
complete response; PR = partial response; SD = stable disease. Information from Finn et al. (2015).
3aThe study was not powered to detect an OS advantage. These represent interim results, and the study is ongoing.

therapeutic index, such as fentanyl, may need to
be dose reduced because palbociclib may increase
the exposure of CYP3A substrates.

Case Study Continued: Candidate for
Targeted Agents

Betty’s medical team believed she would be an
excellent candidate for treatment with palbociclib
and letrozole. Her medical team also recommend-
ed intravenous zoledronic acid for bone health.
Betty and her husband agreed with this treatment
option. The oncology advanced practitioner (AP)
met with Betty and her husband to provide infor-
mation about the proposed regimen.

Treatment was palbociclib at 125 mg by mouth
daily for 3 weeks on (days 1-21) and 1 week off
(days 22-28) along with letrozole at 2.5 mg by
mouth daily continuously. She was instructed to
take the medications with food at the same time
each day and not to chew or crush the capsules.
Before the start of therapy and on day 1 of each
cycle, Betty was advised to undergo laboratory
evaluation with a complete blood cell count (CBC)
and differential and also to have a CBC and differ-

ential on day 14 during the first 2 cycles. Her medi-
cal care team explained that this was to assess for
neutropenia and any need for patient-specific pre-
cautions or dose adjustment.

Betty’s medication list was reviewed by her
AP and the clinical pharmacist. Betty reported to
her provider that she enjoys drinking 2 to 3 glasses
of grapefruit juice a few times a week. It was ex-
plained that palbociclib is primarily metabolized
via the CYP3A pathway in the liver, and grapefruit/
grapefruit juice interferes with this pathway, which
can thereby affect the level of palbociclib. As a re-
sult, Betty was instructed to stop drinking grape-
fruit juice and eating grapefruit while on treatment.

Betty was also advised against drinking alco-
hol because of her use of pain medications and
risk for hematologic adverse effects. Betty’s pro-
vider and pharmacist also recommended that
she switch to oxycodone (5 mg) every 4 hours as
needed for her pain, because the acetaminophen
component of hydrocodone/acetaminophen can
mask febrile neutropenia. Betty was instructed
to avoid acetaminophen and nonsteroidal anti-
inflammatory medications. Betty’s care team
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. . 7
also discussed her residual grade 1 sensory pe- [ 1aple 2. PALOMA-1/TRIO-18: Hematologic and
ripheral neuropathy (not affecting activities of Nonhematologic Adverse Events

daily living) that emerged during prior neoadju- Reported by = 10% of Patients Treated
vant chemotherapy. With Palbociclib/Letrozole

Percentage of patients

ROLE OF ADVANCED PRACTITIONERS Grade 1/2 Grade 3 Grade 4
The provider-patient interaction at the onset | Hematologic

of cancer treatment and the ongoing relationship Neutropenia 20 8 6
are very important in the era of oral regimens. Leukopenia o . .
Adherence is vital to the success and benefit of .

. . . Anemia 29 5 1
any oral medication regimen. Although oral for-

Thrombocytopenia 14 2 0

mulations have long been available for endocrine

agents, oral targeted therapy is relatively new. APs | Mst common nonhematologic

are in the position to offer not only education but P 36 2 2
also ongoing monitoring to maximize the likeli- Nausea 23 2 0
hood of adherence and patient satisfaction with Arthralgia 22 1 0
the treatment regimen. For example, use of a pill- | Ajopecia 22 N/A  N/A

box and monthly calendar would be of particular

Hot flush 21 N/A

value for someone like Betty, who will be self-ad- D;rhu:a 1 z g
ministering two different drugs: one to be given N
daily and the other to be given with a 1-week break Nasopharyngitis 1 0 0
built into the treatment schedule. Vomiting 4 0 0

The AP should discuss Betty’s prior experi- DIEERESEE Gl 14 1 0
ence with adjuvant endocrine therapy to gain in- Headache 14 0 0
sight into any potential existing barriers to adher- Dyspnea 13 2 0
ence. Any history of poor adherence, whether to el e 13 0 1
medication, screenings, or attendance at appoint- FURTR 1 5 a
ments, should be viewed as a red flag (Miaskows- . 10 N N
ki, Shockney, & Chlebowski, 2008). It is important o
to discuss patients’ expectations of treatment that constipation 2 ° °
may affect their commitment to treatment and ad- cora 2 0 0
dress any issues regarding their support system, SUSES e v ©
underlying psychological problems, or the cost of Epistaxis 11 0 0
medication. To enhance open and timely patient- Influenza 10 1 0
provider communication, APs should ensure that Musauleseleiel pai 10 1 0
patients have their up-to-date office contact infor- i 15 @ .
mation. Additionally, if Betty has not already re- ST 1 o 0
ceived one, a list of organizations; support groups; '
or other relevant local, regional, or national re- Oropharyngeal pain 10 0 0

Pain in extremity 10 0 0

sources would be worthwhile.
Infections and infestations

ADVERSE EVENTS Upper respiratory infection? 30 al 0
Providing oral and written information on the | note. N/A = not applicable. Information from Finn et al.

treatment and potential AEs, including their man- |(019. . o _

t i th trat to i tient aUpper respiratory infection includes influenza,
agement, 18 an-o er s r'a €gy 1o 1mprove patien influenza-like iliness, laryngitis, nasopharynagitis,
adherence (Miaskowski et al., 2008). Although |pharyngitis, rhinitis, sinusitis, and upper respiratory tract
palbociclib has a novel mechanism of action dis- (‘feCt'O”- )
tinct from that of classic cytotoxic chemotherapy

agents, its influence on the cell cycle carries a
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-
Table 3. Potential Drug Interactions With Use of Palbociclib

Category Examples

Strong CYP3A inhibitors (increase
palbociclib levels)

voriconazole

Moderate and strong CYP3A inducers e
(decrease palbociclib levels)

CYP3A substrates (may have their °
levels increased by palbociclib) °

Midazolam

tacrolimus

Gastric pH-elevating medications °

e | ocal antacids

e Clarithromycin, indinavir,
itraconazole, ketoconazole,
lopinavir/ritonavir, nefazodone, .
nelfinavir, posaconazole, saquinavir,
telaprevir, telithromycin, verapamil, e When strong inhibitor is

e Grapefruit and grapefruit juice

Strong: phenytoin, rifampin, e Avoid these agents
carbamazepine, St. John’s wort

e Moderate: bosentan, efavirenz,

etravirine, modafinil, nafcillin

Substrates with a narrow
therapeutic index: alfentanil,
cyclosporine, dihydroergotamine,
ergotamine, everolimus, fentanyl,
pimozide, quinidine, sirolimus,

Proton pump inhibitors °
e Histamine 2-receptor antagonists

Action to be taken

e Avoid these agents and grapefruit
juice

If the inhibitor cannot be avoided,
reduce the palbociclib dose

discontinued, may increase
palbociclib dose to the dose used
before the initiation of the strong
inhibitor after 3-5 half-lives of the
inhibitor

¢ May need to reduce the dose of the
substrate agent

Effect under fed conditions is
expected to be minimal

Note. Information from Pfizer Inc. (2016); Sun et al. (2015).

propensity for influencing rapidly dividing cells,
which include hematologic indices. In the PALO-
MA-1/TRIO-18 trial, the most common AE in pa-
tients treated with palbociclib plus letrozole was
neutropenia (~75% all grades).

Side Effects in Clinical Trials

The mechanism of neutropenia associated
with palbociclib is through cell-cycle arrest with-
out apoptosis, which differs from the mechanism
of neutropenia associated with chemotherapies
that result in cell-cycle arrest, apoptosis, DNA
damage, and minimal senescence (Hu, Sung, Jes-
sen, & Sacaan, 2015). Most cases of neutrope-
nia in the trial were of grade 3/4 severity, with
a grade 1/2 incidence of 20% and grade 3 and 4
incidences of 48% and 6%, respectively (Finn et
al., 2015). Conversely, neutropenia in the letro-
zole monotherapy arm was limited to a 4% grade
1/2 incidence and a 1% grade 3 incidence (Finn et
al., 2015). Importantly, there were no reports of
febrile neutropenia in the phase II trial (Finn et
al., 2015), although febrile neutropenia has been

reported in the palbociclib clinical program (Cris-
tofanilli et al., 2016).

The second most common AE was leukopenia,
with grade 1/2 leukopenia occurring in 24% of pal-
bociclib patients and grade 3 leukopenia occurring
in 19%, compared with 3% and 0%, respectively, in
the letrozole group (Finn et al., 2015). Anemia was
also common (29% grade 1/2, 5% grade 3, and 1%
grade 4), and thrombocytopenia was common to a
lesser extent (14% grade 1/2 and 2% grade 3) in the
palbociclib plus letrozole group (Finn et al., 2015).
In the letrozole-only group, grade 1/2 and grade 3
anemia occurred in 5% and 1% of patients, respec-
tively, and grade 1/2 thrombocytopenia occurred
in 1% of patients (Finn et al., 2015).

Nonhematologic toxicity was typically of
grade 1/2 severity, as shown in Table 2 (Finn et al.,
2015). Those with an all-grade incidence > 20%
were fatigue, nausea, arthralgia, alopecia, diar-
rhea, and hot flush (Finn et al., 2015). For patients
who develop persistent nausea or other gastro-
intestinal complaints, antiemetic medications as
needed, diet education, avoidance of foods that
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could potentially cause gastrointestinal irritation,
and weight monitoring are recommended.

The most common grade 3/4 nonhematologic
AEs were fatigue (2% grade 3; 2% grade 4) and di-
arrhea (4% grade 3; 0% grade 4). Serious AEs re-
ported in at least one patient in the palbociclib plus
letrozole group were pulmonary embolism (4%;
three patients), back pain (2%; two patients), and
diarrhea (2%; two patients; Finn et al., 2015). Ad-
verse events that led to treatment discontinuation
in patients in the palbociclib plus letrozole group
included neutropenia (6%), asthenia (1%), and
fatigue (1%; Pfizer Inc., 2016). Of note, the safety
profile of palbociclib plus letrozole in PALOMA-1/
TRIO-18 was notably similar to that of palbociclib
plus fulvestrant (Faslodex) in the subsequently
conducted PALOMA-3 trial (Turner et al., 2015).

PATIENT EDUCATION AND
MONITORING

A patient like Betty may already be familiar
with the types of AEs that can occur during treat-
ment with palbociclib, given that several overlap
with those expected during traditional systemic
chemotherapy or endocrine therapy. However,
as part of the process of patient education, APs
should mention that palbociclib is one of various
new agents that are distinct from chemotherapy,
and as such, potential AEs may be different.

Adverse events can generally be managed by
dose interruptions, delays, reductions, and dis-
continuations. Betty might expect to receive pro-
phylactic growth factor support and may even
specifically ask for it, given her experiences with
adjuvant chemotherapy. The prophylactic use of
granulocyte colony-stimulating factors was not
permitted in the PALOMA-1/TRIO-18 clinical
trial, but they were approved for use to manage
treatment-emergent neutropenia. It should be
thoroughly explained to patients that although
the risk of neutropenia is relatively high, patients
in the clinical trial did not report any episodes of
febrile neutropenia (Finn et al., 2015).

The AP should explain to patients such as Bet-
ty that they will be closely monitored for neutro-
penia and other AEs during therapy, with a CBC
at the start of each cycle and a day 14 CBC dur-
ing the first two cycles as part of the routine care
recommended in the approved product labeling

(Pfizer Inc., 2016). As palbociclib is distributed via
a system of specialty pharmacies, it is critical that
patients be instructed to call the office and notify
their providers once the drug has been received
to allow for scheduling of the day 14 CBC. After
the first two cycles, CBCs should be performed on
day 1 and on an as-needed basis. As a precaution,
patients should be educated to report early signs
of infection and other hematologic complications,
such as easy bruising and bleeding, which may oc-
cur with thrombocytopenia.

Before the start of therapy, the AP noted that
Betty had residual grade 1 peripheral neuropathy
from her adjuvant chemotherapy. In PALOMA-1/
TRIO-18, the incidence of peripheral neuropathy
was 10% with palbociclib/letrozole vs. 5% with
letrozole monotherapy; however, all cases were of
grade 1/2 severity (Finn et al., 2015). Consequently,
it is important for providers to obtain an accurate
neurologic assessment at baseline before starting
Betty’s new therapy and on day 1 of each cycle.

Case Study Continued: Importance of
Patient Monitoring

Betty reveals in her discussion with the AP
that she uses a weekly pillbox and calendar to
help her remember when to take her pills. Print-
ed educational materials and a calendar were re-
viewed in detail, including the importance of the
break week for palbociclib. Betty’s first cycle with
palbociclib and letrozole was well tolerated. Her
day 14 CBC revealed that she had grade 1 anemia
(hemoglobin 9.8 g/dL) and that her neutrophils
decreased to 1,250/mm? (grade 2). These results
were reviewed with her provider, and per the dos-
ing guidelines, her dose of palbociclib remained
the same. Betty offered no complaints and contin-
ued with therapy.

Betty should be informed that AE management
includes dose reductions, delays, reductions, or dis-
continuations. Based on the recommendations in
the product label, dose reduction or interruption is
not warranted for patients developing grade 1 or 2
hematologic changes (Figure 2; Pfizer Inc., 2016).

At the beginning of cycle 2, Betty’s hemoglo-
bin normalized, her neutrophil count improved to
grade 1 (1,480/mm?®), and there was no delay to the
start of the second cycle. The CBC drawn on day 14
indicated that Betty again had grade 1 anemia and

AdvancedPractitioner.com Vol 7 = No 5 = Jul/Aug 2016



GRAND ROUNDS ORBAUGH, RYAN, and PFEUFFER

grade 3 neutropenia, with an absolute neutrophil
count (ANC) of 950/mm?. Betty had no signs or
symptoms of infection and continued on her cur-
rent dose with a repeat CBC on day 21.

The repeat CBC indicated continued grade
3 neutropenia, with an ANC of 920/mm? No
dose adjustments were required (day 21 begins
the scheduled break in palbociclib dosing). Bet-
ty was advised to continue to monitor for signs
and symptoms of infection. Betty’s CBC on day 1
of cycle 3 indicated improvement in her ANC to
grade 2 at 1,200/mm?, and the start of cycle 3 was
not delayed.

Focus on Neutropenia

In the absence of fever or infection, palbo-
ciclib may be continued in the setting of grade 3
neutropenia without dose interruption or reduc-
tion, but consideration should be given to repeat-
ing the CBC after 1 week; if it is still grade 3, de-
lay the start of the next cycle until it improves to
grade =< 2 (Figure 2; Pfizer Inc., 2016).

In PALOMA-1/TRIO-18, the median onset to
any-grade neutropenia was 15 days (range: 13-117
days), and the median duration of grade = 3 neu-
tropenia was 7 days. In the setting of grade 3 neu-
tropenia (ANC < 1,000-500/mm?) complicated
by fever (= 38.5° C) and/or infection, palbociclib
should be held, and treatment should be delayed
until recovery to grade < 2. In addition, palbociclib
should be restarted at 100 mg/day for the first re-
duction and 75 mg/day for the second reduction.
As no further dose reductions are possible, palbo-
ciclib should be discontinued as needed.

Case Study Continued: Cycle 3 and Beyond
During cycles 3 and 4, Betty experienced grade
2 neutropenia without fever or signs or symptoms
of infection. Betty’s neuropathy was unchanged
and stable from baseline (grade 1). At each cycle,
the AP confirmed that Betty understood and was
compliant with dosing instructions. After cycle 4,
Betty underwent rescanning, which demonstrated
an improvement in her bone lesions by approxi-

Treatment-Emergent Toxicity

P

\

Grade 1/2
Hematologic or nonhematologic

Grade 3/4
Hematologic

Grade 3/4
Nonhematologic

l

No dose adjustment required

Grade 3 (except
lymphopenia?):

No dose adjustment;
consider repeating CBC
1 week later; withhold next
cycle until recovery to

grade <2

l

Withhold until recovery to
grade <1 or grade < 2 (if not
considered a safety risk);
resume at next lower dose

Grade 3 neutropenia with
fever or infection or grade
4 (except
lymphopenia?): Withhold
and delay next cycle until
recovery to grade =< 2;
resume at next lower dose

Figure 2. Dose modification for toxicity. CBC = complete blood cell count. Information from Pfizer Inc. (2016).
aUnless associated with clinical events, e.g., opportunistic infections.
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mately 30%. In addition, Betty is now only tak-
ing two to three pain pills daily, and her husband
reports that she is able to take her dog for longer
walks again. Betty continues on treatment with
palbociclib and letrozole and is currently receiv-
ing cycle 5 of this combination therapy.

DISCUSSION

This case illustrates several benefits of the
use of palbociclib and oral targeted agents for the
treatment of metastatic breast cancer. Although
metastatic breast cancer is incurable, it is possible
to achieve disease control and associated symp-
tomatic benefits in this patient population. The
provider-patient relationship is of heightened im-
portance with this type of therapy, to ensure open
communication regarding dosing, monitoring, and
AE assessment and reporting.

One favorable aspect of the palbociclib plus le-
trozole regimen is its convenience, with each agent
to be taken only once daily at the same time. As
the 1-week treatment break for palbociclib may be
confusing for some patients, the drug is supplied in
bottles of 21 capsules, thus reinforcing the 21-day
dosing. Additionally, frequent education regarding
the break and recommendation of tools such as a
pillbox or calendar can further assist with patient
adherence. For patients who have received prior
therapy, engaging in a discussion of these past ex-
periences offers an opportunity to explain any
similarities or differences in terms of treatment ex-
pectations and to reemphasize that palbociclib is a
unique targeted nonchemotherapeutic agent.

Because most AEs observed with palbociclib
in PALOMA-1/TRIO-18 were of grade 1/2 severity,
dose interruptions and reductions are not always
required. Sufficient time should be allotted to pro-
vide patient education specific to letrozole, even
for patients who have received endocrine therapy
in the past, and to discuss issues pertaining to sup-
port; the logistics of filling the prescription; and
strategies to mitigate cost concerns, including in-
troducing the patient to support programs to as-
sist with the cost of prescriptions.

In February 2016, a new US Food and Drug Ad-
ministration approval was granted for palbociclib
for the treatment of HR-positive, HER2-negative
advanced or metastatic breast cancer in combina-
tion with fulvestrant in women with disease pro-

gression following endocrine therapy (Pfizer Inc.,
2016). This indication supports the use of palbo-
ciclib in a broader range of women, such as those
who are pre- and perimenopausal and is based on
the results of the phase ITT PALOMA-3 trial (Cris-
tofanilli et al., 2016; Turner et al., 2015).

As of this writing, a placebo-controlled phase
I1I trial of palbociclib/letrozole and three other
phase III trials of palbociclib in the treatment
of breast cancer are underway and will provide
further insight into its efficacy and safety profile,
including its potential use with other endocrine
agents and in early breast cancer. Current on-
going trials of palbociclib include patients with
previously untreated locally recurrent or meta-
static breast cancer, patients with stage IT or III
early breast cancer, and patients with residual (in
breast or nodes) invasive breast cancer after neo-
adjuvant chemotherapy.
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