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Ithough targeted thera-

pies have improved out-

comes, including surviv-

al, for many women with
human epidermal growth factor
receptor 2 (HER2)-positive breast
cancer, the risk of recurrence re-
mains an issue for many. At JADPRO
Live 2018, Reshma Mahtani, DO,
of Sylvester Comprehensive Can-
cer Center and Lisa Hineman, MS,
AOCN®, PHN, ANP-C, of the Los An-
geles Cancer Network, reviewed the
landmark clinical trials of adjuvant
therapies for these women, explored
the decision points along the way
regarding adjuvant systemic thera-
pies, addressed which patients may
be candidates for extended adju-
vant therapy, and highlighted newer
agents being evaluated for brain me-
tastases. They also focused on the
key role played by advanced prac-
titioners in managing the adverse
effects of adjuvant therapies, par-
ticularly diarrhea, and helping these
women remain on treatment to reap
the long-term benefits.

A greater understanding of the mo-
lecular mechanisms underlying the
pathogenesis of this type of breast can-

cer has led to increased therapeutic
options targeting the HER2 molecular
pathway for patients with HER2-posi-
tive breast cancer. Among the targeted
therapies, some such as trastuzumab
(Herceptin), pertuzumab (Perjeta),
and ado-trastuzumab emtansine (Kad-
cyla; also known as T-DM]1) are larger
molecules that work on the outside of
the cell, explained Dr. Mahtani. Oth-
ers, including lapatinib (Tykerb) and
neratinib (Nerlynx), work intracellu-
larly “to decrease downstream signal-
ing and ultimately decrease cellular
proliferation,” she said.

Landmark Adjuvant Trials

Dr. Mahtani briefly reviewed the four
landmark trials in support of adjuvant
trastuzumab: HERA (Cameron et al.,
2017; Goldhirsch et al., 2013; Romond
et al., 2005), the NSABP B-31 and
NCCTG N9831 joint analysis (Perez
etal., 2014), and BCIRG 006 (Slamon
et al.,, 2011, 2015; Table 1). All studies
showed a “consistent benefit” to add-
ing trastuzumb for 1 year over che-
motherapy alone—reducing the risk
of relapse, improving disease-free
survival, and overall survival.

To answer the question of
whether patients with smaller,
node-negative, HER2-positive tu-
mors could be spared more toxic
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Disease-Free Survival Adjuvant Studies

Chemotherapy
alone

Chemotherapy +

Trial trastuzumab

NCCTG N9831/
NSABP B-31

N = 3551
10-year

20% crossover

62% 73%

HERA

N = 5,090
8-year

52% crossover

66% 72%

BCIRG-006
Abs PD5-01
N = 3,222
10-year

3% crossover

68% 74%2

Note. Information from Goldhirsch et al. (2013); Romond
et al. (2005); Slamon et al. (2011).

a73% docetaxel, carboplatin, and trastuzumab [TCH]J;
75% doxorubicin and cyclophosphamide followed by
docetaxel and trastuzumab [ACTH].

chemotherapy regimens, investigators at Dana-
Farber Cancer Institute conducted the APT trial
(Tolaney et al., 2015). The APT trial was a single-
arm, phase II study. The patient population in-
cluded those with HER2-positive, node-negative,
estrogen receptor-positive or —negative disease
with small tumors (£ 3 cm). In lieu of aggressive
chemotherapy, patients received weekly paclitax-
el along with trastuzumab and then completed 1
year of trastuzumab in the adjuvant setting.

The updated 7-year disease-free survival rate
was 93.3% (Tolaney et al., 2017). According to Dr.
Mabhtani, this finding suggests that the field is
“making headway” for women with smaller, node-
negative tumors; however, for patients with more
advanced disease, relapse remains a problem. Ad-
juvant trastuzumab has improved—but not elimi-
nated—the risk of recurrence for many patients
with HER2-positive disease, she said. In fact, the
disease-free survival rate 10 years out in the
NCCTG N9831, BCIRG 006, and NSABP B-31 tri-
als is between 73% and 74%. “This is clearly not as
high as we would like to see,” Dr. Mahtani stated.

Thus, relapse after adjuvant trastuzumab-
containing therapy represents a therapeutic
challenge, with between 15% and 20% of pa-
tients experiencing a recurrence of invasive
breast cancer at a median follow-up of 10 years
(Goldhirsch et al., 2013; Perez et al., 2014; Pic-
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cart-Gebhart et al., 2016). In addition, HER2-
positive breast cancer also often metastasizes to
the liver, brain, and lungs.

Dr. Mahtani briefly mentioned the struggle for
many clinicians on how best to incorporate some
of the new guidelines for HER2 testing into clini-
cal practice. She focused on the recommendations
for HER2 testing from the American Society of
Clinical Oncology (ASCO)/College of American Pa-
thologists (CAP; Wolff et al., 2013) and the National
Comprehensive Cancer Network (NCCN, 2018a).
In brief, they state that all patients with invasive
breast cancer should be tested by an accredited lab-
oratory, and when results are equivocal, reflex test-
ing with alternative assay is warranted, with testing
repeated if results are discordant.

“Many patients are referred to my institution
to help resolve confusion surrounding HER2 test
results,” Dr. Mahtani said, “Physicians are strug-
gling to understand how to interpret HER2 test
results, and hopefully the ASCO/CAP 2018 update
will help resolve some of this confusion.”

To refine some of the more controversial crite-
ria, the 2018 iteration of the ASCO/CAP guidelines
focused on several clinical questions (Wolff et al.,
2018): (1) the appropriate definition of immunohis-
tochemistry (IHC) 2+ results (equivocal for HER2
protein expression [nonuniform or weak membrane
staining but has circumferential distribution in at
least 10% of cells]); (2) the need to repeat testing
on the biopsy and on the definitive specimen; and
(3) unusual patterns of in situ hybridization (ISH)
testing. Although two of the categories clearly de-
fine HER2-positive and HER2-negative disease,
the other groups, which center on ISH-positive but
a discordant ratio and copy number, require more
clarity. These other groups represent “less than 5%
of the cases but 100% of the confusion,” noted Dr.
Mahtani. These updated guidelines should help cli-
nicians employ HER2 testing more accurately.

Neoadjuvant Therapy
Who is a candidate for neoadjuvant systemic ther-
apy for early breast cancer? Patients with a high
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tumor-volume-to-breast ratio; lymph node-posi-
tive disease; and high-risk features (high-grade,
hormone receptor-negative, HER2-positive, tri-
ple-negative disease), according to Dr. Mahtani.
She recommended that women with HER2-posi-
tive, T2, and/or node-positive disease receive neo-
adjuvant chemotherapy with trastuzumab/pertu-
zumab (Burstein et al., 2016). “It has been shown
to increase pathologic complete response rates; it
is my standard practice and what the guidelines
support,” she said.

According to the NCCN Clinical Practice
Guidelines in Oncology for breast cancer (NCCN,
2018a), the preferred regimen for neoadjuvant
therapy for HER2-positive breast cancer is doxo-
rubicin and cyclophosphamide followed by pacli-
taxel plus trastuzumab with or without pertuzum-
ab, or docetaxel, carboplatin, and trastuzumab
with or without pertuzumab. The NCCN Guide-
lines also list a host of other combination regimens.

Adjuvant Therapy

Who is a candidate for adjuvant chemotherapy?
“We know that the biology of HER2-positive
disease is aggressive, so many of these patients
are going to require adjuvant chemotherapy and
trastuzumab,” Dr. Mahtani pointed out. Generally,
these are patients with clinical stage I, ITA, IIB, or
T3N1IMO breast cancer. Studies have shown that
patients who have hormone receptor-negative,
HER2-positive disease should receive chemo-
therapy plus HER2-targeted therapy, and those
with hormone receptor-positive, HER2-positive
disease need the same, plus endocrine therapy
(Burstein et al., 2016). The possible exception in
both cases is Tla disease, “which represents an
area of debate,” she added.

The decision regarding adjuvant chemothera-
py should be based on the patient’s predicted sen-
sitivity to treatment, potential benefit, the risk of
relapse, as well as patient preferences and comor-
bidities, she sumarized.

Duration of Adjuvant Trastuzumab

Many studies have questioned whether a shorter
duration of trastuzumab would be noninferior
to the standard 1 year of treatment, and wheth-
er a longer duration may be more effective. The
French PHARE trial failed to show noninferior-

AdvancedPractitioner.com

ity for 6 months vs. 12 months of adjuvant trastu-
zumab (Pivot et al,, 2013), and in the HERA trial
(Cameron et al., 2017; Goldhirsch et al., 2013), ex-
tending the duration of adjuvant trastuzumab be-
yond 1 year did not improve disease-free survival.
On the other hand, the PERSEPHONE trial actu-
ally did show that 6 months was noninferior to
12 months after 5.4 years of follow-up (Earl et al.,
2018), but Dr. Mahtani urged caution in applying
these findings to clinical practice: “Not many of
our patients receive only anthracycline-based or
only taxane-based therapy, but in this trial, some
did,” she explained. Although noninferiority with
the shorter duration of therapy was reported, Dr.
Mahtani maintained that 1 year of adjuvant trastu-
zumab remains the standard of care for now, al-
though the PERSEPHONE data are “reassuring,”
she said.

Trastuzumab Plus Pertuzumab

For women with HER2-positive early breast can-
cer who are at high risk of recurrence, additional
HER2-targeted therapy may be indicated. For in-
stance, the combination of trastuzumab and per-
tuzumab may offer a benefit for patients who have
hormone receptor-negative or node-positive dis-
ease, based on the findings of the phase IIT APH-
INITY trial (von Minckwitz et al., 2017), which
led to the regimen’s approval by the US Food and
Drug Administration (FDA) in the adjuvant set-
ting. For the APHINITY trial patients, all of whom
had surgery upfront, the 4-year invasive disease-
free survival was 92.3% vs. 90.6% with placebo
(von Minckwitz et al., 2017).

Dr. Mahtani considered the 1.7% benefit to be
“quite small but still present” in reducing the risk
of recurrence. “We were a bit underwhelmed, as
we expected to see a little bit more of a benefit,”
she acknowledged. The benefit was greatest in pa-
tients with node-positive and hormone receptor-
negative disease (hazard ratio = 0.81). No new
safety signals were observed, and cardiac events
were infrequent.

Neratinib

Neratinib is the only approved therapy for extend-
ed adjuvant treatment after adjuvant trastuzumab-
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based therapy. In the 5-year update of the ExteNET
trial, Martin and colleagues reported a 2.5% benefit
in terms of invasive disease—free survival with the
addition of neratinib (Martin et al., 2017). In fact,
the rate was 4% among patients with hormone re-
ceptor—positive disease, which Dr. Mahtani called
a “striking difference,” but patients with hormone
receptor-negative disease experienced no ben-
efit from the extended adjuvant treatment. Overall
survival data are expected to mature in 2019.

“In the extended adjuvant setting, I'd encour-
age you to consider the use of neratinib in patients
who have already completed 1 year of HER2-
directed therapy,” she suggested, especially for pa-
tients considered at high risk for recurrence, such
as those who initially presented with node-posi-
tive disease or had residual disease after neoadju-
vant chemotherapy.

Following JADPRO Live 2018, at the San An-
tonio Breast Cancer Symposium, practice-chang-
ing data were presented from the KATHERINE
trial. The trial showed that for patients with re-
sidual invasive disease following neoadjuvant
therapy, T-DM1 reduced the risk of developing an
invasive recurrence or death by 50% (von Minck-
witz et al., 2019).

Ms. Hineman then discussed the management of
adverse events associated with adjuvant thera-
pies, an area in which advanced practitioners play
a role. She noted that managing one such toxic-
ity—diarrhea—is the key to assuring that patients
remain on anti-HER2 agents and thus derive op-
timal benefit. “Knowing how well adjuvant thera-
pies work, it’s our job to learn how to treat patients
and get them through their therapies,” she said.
Among the adverse events of interest with
the combination of trastuzumab and pertuzumab
are diarrhea and neutropenia (Genentech, 2012).
Rare side effects include cardiac toxicity (which
requires baseline assessment of left ventricular
ejection fraction) and infusion reactions. Gastro-
intestinal toxicities, especially diarrhea, are also
common with neratinib, with liver toxicity (rare)
and drug interactions noted as well (Puma Bio-
technology, Inc., 2017). Diarrhea requires atten-
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tion, as it can lead both to dose modification and
discontinuation if not managed aggressively.

In the APHINITY trial (von Minckwitz et al.,
2017), the occurrence of diarrhea was most com-
mon during cycle 1 of pertuzumab-based treat-
ment and did not generally require dose delay or
discontinuation. Any-grade diarrhea was noted in
71.2% of patients who received trastuzumab plus
pertuzumab compared with 45.2% of those who
received trastuzumab plus placebo (von Minck-
witz et al., 2017). It also occurred predominantly
during chemotherapy and with a nonanthracy-
cline regimen, noted Ms. Hineman.

In the ExteNET trial, diarrhea was the main
adverse event reported, with grade 3 diarrhea not-
ed in 40% of patients treated with neratinib. The
median duration was 5 days, and most patients
had recovered by 30 days. According to patient-
reported outcomes (Delaloge et al., 2017), there
was a transient reduction in quality of life, espe-
cially during the first month. The speakers em-
phasized the need to manage diarrhea promptly
so that symptoms do not escalate.

Educating Patients About
Treatment-Induced Diarrhea
Both Dr. Mahtani and Ms. Hineman stated that
communication with patients about diarrhea with
these adjuvant therapies is essential. “I don’t tell
patients they ‘could have’ [diarrhea with nera-
tinib],” Ms. Hineman said. “I say there is a high
likelihood they will have some diarrhea, but that
we have a plan to manage it.”

“I have seen a potassium level go from 4.0 to
2.8 mEq/L in one day’s time in a patient I suspect-
ed might have a harder time [with neratinib],” she
commented. “This is a patient who can get into
trouble fast, if we aren’t on top of managing it.”

The management plan centers on dose modi-
fications, diet, and antidiarrheal prophylaxis and
agents. Hydration—8 to 10 glasses of water per
day and electrolytes—is also important. Preferred
foods are those that are low in fiber, high in pro-
tein, and high in potassium. Items to avoid in-
clude dairy, alcohol, caffeine, and greasy, fatty, or
spicy food.

Antidiarrheal medications (loperamide alone
or with budesonide and colestipol) may be used
before and/or after each episode until symptoms
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subside. Ms. Hineman has found that the best
time to consider these drugs is at the start of ad-
juvant treatment—not after symptoms develop.
How best to use loperamide and when to modify
the dose of neratinib in the prevention of diar-
rhea are illustrated in Figure 1. In short, if grade
2 diarrhea lasts more than 5 days or grade 3 diar-
rhea lasts more than 2 days, the dose of neratinib
should be held. If the diarrhea resolves to grade
1 or lower in fewer than 7 days, the same dose of
neratinib should be resumed, but if resolution of
the diarrhea takes 8 to 21 days, neratinib should
be resumed at a lower dose.

Dr. Mahtani briefly highlighted new molecular
targets and novel therapies in the treatment of
metastatic disease, particularly brain metasta-
ses. Margetuximab is an anti-HER2 antibody that
has been studied in the phase III SOPHIA trial
in combination with chemotherapy (Rugo et al.,
2016). Margetuximab has improved binding to
immune cells and has been reported to enhance
antibody-dependent cellular cytotoxicity. “We’ll
see if these properties translate into improvements
in outcomes over trastuzumab,” she commented.
The small-molecule inhibitor of HER2, tuca-
tinib (also known as ONT-380), was combined with
capecitabine plus trastuzumab in a phase 1B study,

Loperamide at first dose of neratinib

e Give patients instructions on loperamide use
(potential to adjust dose if constipation occurs)

in which it showed antitumor activity in a heav-
ily pretreated population, including patients with
brain metastases (Hamilton et al., 2016). The objec-
tive response rate was 61% and median progression-
free survival was 7.8 months. The FDA granted tu-
catinib orphan drug designation for treating brain
metastases resulting from breast cancer.

Finally, the HER2-targeting antibody-drug
conjugate trastuzumab deruxtecan (DS-8201) is
under study. “It has a potent bystander effect due
to a highly membrane-permeable payload and is
another agent to watch,” she said.

One agent that may already be useful in treat-
ing brain metastases is neratinib, which appears
in the updated NCCN Clinical Practice Guide-
lines in Oncology for central nervous system can-
cers (NCCN, 2018b). In fact, the combination of
neratinib and capecitabine carries a category 2A
ranking for treating HER2-positive patients with
brain metastases. (A category 2A recommendation
means that based upon lower-level evidence, there
is uniform NCCN consensus that the intervention
is appropriate.) In addition, the combination of
neratinib and paclitaxel has a category 2B ranking
in the guidelines for this indication. (A category 2B
recommendation means that based upon lower-
level evidence, there is NCCN consensus that the
intervention is appropriate.) Other regimens for
treating brain metastases in this patient popula-
tion featured in the NCCN Guidelines include
high-dose methotrexate, capecitabine with or

Neratinib dose modifications

Hold if grade 2 lasting > 5 days or grade 3 lasting
> 2 days or any grade with complicated features?

/\

Time Loperamide dose Dose frequency
Weeks 1-2 4 mg 3 times per day
Weeks 3-8 4 mg 2 times per day
Weeks 9+ 4 mg As needed,;

no more than

16 mg/day

e Add budesonide or colestipol to manage
loperamide-refractory diarrhea

Resolves to grade Resolves to grade
<1in <7 days <1in 8-21days

Resume neratinib at reduced
dose (200/160/120 mg/day)

Resume neratinib
at same dose

Prophylactic considerations for the management of neratinib-induced diarrhea. Information

from Puma Biotechnology, Inc (2017).

3Includes dehydration, fever, hypotension, renal failure, or grade 3 to 4 neutropenia.
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without lapatinib, cisplatin, etoposide, and trastu-
zumab (NCCN, 2018b).

Disclosure
Dr. Mahtani has served as a consultant/advisor
to Amgen, Genentech, Lilly, Novartis, Pfizer, and
Puma, and has received research support from Ge-
nentech. Ms. Hineman has no conflicts of interest
to disclose.
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