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Abstract

Background: The single-arm phase Il APT trial established trastuzumab and paclitaxel

(TH) as the standard adjuvant regimen for small human epidermal growth factor receptor

2 (HER2+) tumors. However, paclitaxel causes alopecia and has high rates of neuropathy

and hypersensitivity reactions. In patients with metastatic HER2+ breast cancer (BC), the
combination of trastuzumab and vinorelbine (TV] is effective and well tolerated. There is a
need for alternative non-anthracycline/taxane-based regimens for patients with HER2+
early-stage BC, especially for those with contraindications or who wish to avoid side effects

of taxane-based regimens. Here we describe our institutional experience with adjuvant TV for
patients with early-stage HER2+ BC.

Methods: Clinicopathological characteristics, treatment details, and outcomes of patients with
localized HER2+ BC treated with adjuvant TV from 2007 to 2021 at a large academic medical
institution were collected. Study endpoints included invasive disease-free survival (IDFS),
overall survival (0S), and safety/tolerability. IDFS and OS were measured from start date of TV
treatment to date of event/last follow-up and date of death/last follow-up, respectively.
Results: A total of 30 patients were treated with TV. All patients received trastuzumab at
standard dosing and vinorelbine at a starting dose of 25 mg/m? either on days 1/8 or on days
1/8/21 (weekly) of a 21-day cycle with four planned cycles. Median age at diagnosis was
59years (range: 36-81). 90.3% of patients had anatomic pathologic stage IA BC and 9.7%
stage IIA BC. Of the 30 patients, 24 of them opted to pursue TV due to concerns related to
alopecia, neuropathy, and other toxicities, and 6 switched from treatment with TH to TV due Egl:rr(;sraogc:;i?rf:to
to toxicities. Eight patients experienced neutropenia with no cases of febrile neutropenia. No Attending Physician,
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patients experienced alopecia or long-term neuropathy. With a median follow-up of 68 months  Hospital Cancer Center,
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(5.7years), the 5-year IDFS rate was 90.9%, with one local and one distant recurrence. The Bartlett Hall, 40R Blossom
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Conclusions: Trastuzumab in combination with vinorelbine in the adjuvant, early-stage setting for  Lspring@mgn.harvard.
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Introduction outcomes.!”> However, anti-HER2 therapy has |j;vard Medical School,
The overexpression of human epidermal growth revolutionized the treatment of HER2+ BC. Boston MA USA
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BC when combined with anthracycline and tax-
ane-based chemotherapy regimens.!-> However,
many studies have shown that pairing anthracy-
cline-based chemotherapies with trastuzumab
can result in significant adverse events (AEs),
namely cardiotoxicity.%5 Several clinical trials in
the adjuvant and neoadjuvant setting of early-
stage HER2+ BC demonstrated that anti-HER2
therapies paired with anthracycline-free chemo-
therapy regimens were equally effective but with
fewer cardiotoxic and myelosuppressive side
effects compared with the anthracycline-based
regimens.*% These studies resulted in a shift
away from anthracycline-based regimens toward
taxane-based regimens for treatment of early
HER2+ BC.

Since these clinical trials were largely focused on
stage II and III HER2+ BC, other studies turned
their focus to understanding the relative risks and
benefits of trastuzumab in combination with
chemotherapy for lower-risk HER2+ BC. The
APT trial found that treatment of stage I (and T2
tumors 3cm or smaller) HER2+ BC with adju-
vant paclitaxel and trastuzumab (TH) resulted in
remarkably high survival rate and low risk of
recurrence [7-year overall survival (OS) and dis-
ease-free survival (DFS) were 95% and 93%,
respectively] as well as a low rate of toxicity.”-8
However, 13.1% of patients in the study had
grade 2-3 neuropathy and the vast majority of the
patients had alopecia.” The ATEMPT trial com-
pared adjuvant TH to adjuvant trastuzumab
emtansine (TDM-1), an antibody-drug conju-
gate (ADC), for stage 1 HER2+ BC. The co-
primary endpoints were to compare the incidence
of clinically relevant toxicities and to evaluate
invasive disease-free survival (IDFS) in patients
receiving TDM-1. The study found that treat-
ment with TDM-1 had an excellent 3-year IDFS
(97.8%), but no significant difference in overall
levels of clinically relevant toxicities compared to
TH were found.®

In metastatic HER2+ BC, the combination of
pertuzumab, trastuzumab, and taxane is the
standard first-line regimen based on the results
from the pivotal CLEOPATRA trial.1® However
in the pre-pertuzumab era, trastuzumab and
vinorelbine (TV regimen) had shown promise,
with comparable efficacy and significantly less
toxicity (including neuropathy, alopecia, and
allergic reactions) compared to the then-standard
trastuzumab/paclitaxel.'-12 A more recent study
showed reduced neuropathy and alopecia rates

with the use of pertuzumab, and TV compared to
the ones observed with taxane in the
CLEOPATRA trial.1%13 In addition, the TV regi-
men was evaluated in two retrospective studies in
the adjuvant and neoadjuvant setting of early
HER2+ BC.1415 However, since the time of these
publications, clinical guidelines have evolved to
increasingly recommend neoadjuvant therapy for
many patients with localized HER2+ BC and
therefore several of the patients included in the
prior studies of the TV regimen would now have
received neoadjuvant therapy. Therefore, there is
a need to examine contemporary outcomes for
patients with low-risk HER2-positive tumors for
whom neoadjuvant therapy would not be offered
and evaluate whether TV provides a suitable
alternative to TH in select patients.

On the basis of all of the above, we hypothesized
that the TV regimen could be an effective and
well-tolerated regimen, with a lower incidence of
allergic reactions, neuropathy, and alopecia, for
the adjuvant treatment of early-stage HER2+
BC. Here we describe our institutional experi-
ence using adjuvant TV in the early-stage setting
as well as a subset of patients who switched to the
TV regimen after complications with paclitaxel.

Methods

Eligibility and patient selection

Patients who received the combination of TV for
HER2-positive early-stage BC in the adjuvant
setting at a large academic institution were identi-
fied from an IRB-approved Research Patient
Data Registry. The registry search initially identi-
fied a total of 267 patients who were then system-
atically excluded based on a variety of clinical
factors. Patients were excluded if they had meta-
static disease, received TV for treatment of a
different type of cancer, or if they received neoad-
juvant chemotherapy. Eligible patients were those
who received trastuzumab in combination with
vinorelbine for early-stage HER2-positive BC in
the adjuvant setting. Both HR-positive and
HR-negative patients were included. HER2 posi-
tivity was determined with immunohistochemis-
try or fluorescent i situ hybridization based on
local testing as per ASCO/CAP guidelines. In
addition, two cohorts of patients were considered
to be eligible. Cohort one included patients who
received TV as their first treatment in the adju-
vant setting. Cohort two included patients
who switched to TV after complications using
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adjuvant TH. All patients were made aware that
this regimen was not the standard of care in the
adjuvant setting, though it had performed well in
the metastatic and neoadjuvant settings, and all
made an informed decision to accept treatment
with this combination.

Treatment regimen

All patients underwent surgery as their first onco-
logic intervention (either breast conserving sur-
gery or mastectomy) prior to initiating adjuvant
treatment with TV. For patients in cohort one,
adjuvant treatment consisted of four 21-day
cycles with TV followed by trastuzumab alone for
a total of 1year of anti-HER2 therapy. Patients in
cohort two switched to treatment with adjuvant
TV after experiencing complications with pacli-
taxel and were able to complete adjuvant chemo-
therapy with TV. On average, patients in cohort
two switched to TV after 2.3 weeks of treatment
with paclitaxel. Patients in cohort two also con-
tinued trastuzumab to complete a year of treat-
ment. For both cohorts, trastuzumab was given
on Day 1 and vinorelbine was given either on
Days 1 and 8 or on Days 1, 8, and 21 (weekly) of
a 21-day cycle.

Data collection and study endpoints

A systematic chart review was conducted for each
of the eligible patients using the electronic medi-
cal record. Data points collected for each subject
included patient demographics, BC stage, pathol-
ogy results, comorbidities, hematologic data,
treatment details, and other notable toxicities.
Left ventricular ejection fraction (LVEF) was
assessed prior to treatment and at regular inter-
vals during treatment. Treatment tolerability was
examined using the number of treatment delays,
dose reductions, discontinuations, and hospitali-
zations due to toxicity. The study endpoints were
IDFS, either recurrence or new invasive disease,
distant disease-free survival (DDFS) and OS as
defined by the standardized efficacy endpoints
criteria,!¢ as well as toxicity and tolerability of the
TV regimen.

Statistical analysis

IDFS and OS were defined as the time from start
date of TV treatment to date of recurrence/last
follow-up or death/last follow-up, respectively.
DDFS was defined as the time from start date of
TV treatment to date of recurrence at distant site

or last follow-up. Estimation of the 5-year sur-
vival and survival free from invasive disease were
performed using the Kaplan—Meier product-limit
method and survival curves were generated in
GraphPad Prism.

Results

Patients

A total of 30 women treated with adjuvant TV for
HER2+ early-stage BC from 2007 to 2021 were
included in the dataset. Baseline characteristics
are shown in Table 1. The median age at diagno-
sis in cohort one was 61 years, ranging from 36 to
81 with 16% being above the age of 70. 88% of
patients had anatomic pathologic stage IA BC
and 12% stage IIA BC. None of the patients had
positive lymph node involvement. All 24 patients
in cohort one opted to pursue TV due to con-
cerns over alopecia, neuropathy, and other toxici-
ties. Most patients in cohort one (N=21, 88%)
received vinorelbine on Days 1 and 8 of each
chemotherapy cycle, while the remaining three
patients (12%) received vinorelbine on a weekly
basis. In cohort two, the median age at diagnosis
was 56, ranging from 37 to 81. All patients in
cohort two had anatomic pathologic stage IA BC.
Among the 30 patients, 17 had estrogen receptor
(ER) +/progesterone receptor (PR)+ tumors and
8 had ER+/PR— tumors. In addition, a majority
of patients were postmenopausal at the time of
diagnosis. In all, 18 women had tumors that
measured 1cm or less in greatest dimension and
12 had tumors with a greatest dimension larger
than 1cm (range of tumor size in greatest dimen-
sion was from less than 0.1 to 2.5cm). Two
patients in cohort two (33%) received vinorelbine
on Days 1 and 8 of each cycle, while the remain-
ing four patients (67%) received vinorelbine on a
weekly basis.

Treatment tolerability and AEs

A breakdown of treatment tolerability is shown in
Figure 1. Among the 30 patients, 27 (90%) com-
pleted the intended four cycles of therapy.
Discontinuation of treatment all together with TV
occurred in two patients (7%) due to abdominal
discomfort and neutropenia, and one additional
patient (3%) discontinued vinorelbine only due
to worsening neuropathy (related to ankle injury).
In total, 26 patients continued with trastuzumab
dosing to complete a year of treatment. One
patient discontinued trastuzumab after four cycles
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Table 1. Patient characteristics separated by cohort. Cohort 1 represents patients who received TV as their
first-line therapy in the adjuvant setting. Cohort 2 represents patients who switched to TV after complications
with adjuvant trastuzumab and paclitaxel.

Cohort 1 (n=24) Cohort 2 (n=6)

Median age at diagnosis (range) 61(36-81) 59 (37-81)
Gender N (%) N (%)

Female 24 (100) 6 (100)
Race

White 22 (92) 6 (100)

Asian 1(4) =

Other or not specified 1 (4) -
Menopause status

Pre-menopausal 5(21) 3 (50)

Post-menopausal 19 (79) 3 (50)
Tumor histology

IDC 21 (88) 5(83)

ILC 3(12) -

IDC and ILC - 1(17)
Grade

1-2 2(8) -

2 9 (38) 4 (67)

2-3 2 (8) 2 (33)

3 11 (46) -
HER?2

IHC 3+ 17 (71) 5(83)

IHC 2+ with FISH+ 7(29) 1(17)
ER

Positive 20 (83) 5 (83)

Negative 4(17) 1017)
PR

Positive 12 (50) 5(83)

Negative 12 (50) 1017)
Anatomic stage

IA 21 (88) 6 (100)

1A 3(12) -

[Continued]
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Table 1. (Continued)

Cohort 1 (n=24) Cohort 2 (n=6)

Surgery

Lumpectomy 16 (67) 5 (83)

Mastectomy 8 (33) 1(17)
Axillary surgery

SLNB 22 (92) 6 (100)

ALND 1(4) -

ND 1(4) -
Radiation

Yes 17 (71) 5 (83)

No 7(29) 1017)
Vinorelbine dosing schedule

Days 1/8 21 (88) 2(33)

Weekly 3(12) 4.(67)

ALND, axillary lymph node dissection; FISH, fluorescent in situ hybridization; HER2, human epidermal growth factor
receptor 2; IDC, invasive ductal carcinoma; IHC, immunohistochemistry; ILC, invasive lobular carcinoma; ND, node
dissection; SLNB, sentinel lymph node biopsy.

Patients receiving

adjuvant TV
(N=30)
Completed vinorelbine* Discontinued vinorelbine
(N=27, 90%) (N=3, 10%)
Completed vinorelbine treatment Completed vinorelbine Discontinued vinorelbine  Discontinued trastuzumab
without dose reductions or delays treatment with dose reductions only and vinorelbine
(N=17, 57%) or delays (N=10, 33%) (N=1, 3%) (N=2, 7%)

Dose Reduction Dose Delay Dose Reduction
Only Only and Delay
(N=3,10%)  (N=4,13%) (N=3,10%)

*4 patients (13%) in this group did not complete 1 year of trastuzumab (1 due to a mild rash, 3 due to personal preferences)

Figure 1. Breakdown of patient tolerability of TV treatment.
TV, trastuzumab and vinorelbine.
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Table 2. Breakdown of hematologic AEs, including grades according to

CTCAE criteria. attributed to first dose of trastuzumab. There

were no significant decreases noted in LVEF on

AEs, adverse events; CTCAE, Common Terminology Criteria for Adverse Events.

due to development of rash, three patients opted
to discontinue per personal preference, two after
completing four cycles, and one after six cycles.

Treatment delays due to a treatment-related tox-
icity occurred in six (20%) patients while dose
reductions occurred in seven (23%) patients. Of
the seven patients who had a dose reduction, one
patient had a 17% dose reduction, three patients
had a 20% dose reduction, and three patients had
a 40% dose reduction of vinorelbine. Overall, 17
(57%) of patients completed four cycles of TV
without dose holds or delays. Among patients
that completed their intended cycles of TV, the
most common toxicities leading to dose reduction
or delay were mucositis (2 patients, 7%), elevated
transaminases (3 patients, 10%), and neutrope-
nia (3 patients, 10%). Of note, some patients in
our cohort received vinorelbine only on Days 1
and 8 of each chemotherapy cycle while other
patients received vinorelbine on a weekly basis.
Among the patients that experienced neutrope-
nia-related dose delays, reductions, or holds, all
were receiving vinorelbine on a weekly basis (as
opposed on only on Days 1 and 8). Additional
eight patients experienced documented neutrope-
nia on a treatment day, but still met criteria for
treatment. There were no cases of febrile neutro-
penia. A breakdown of laboratory-based AEs is
presented in Table 2.

No alopecia was reported. One patient reported
worsening of baseline neuropathy (from a prior
ankle fracture) but no long-term neuropathy was
reported. Routine anti-emetic prophylaxis was
not given. Only two patients (7%) complained of
nausea requiring an anti-emetic (both after initial
trastuzumab infusion accompanied by fever).
Two patients (7%) required hospitalization dur-
ing treatment with TV due to toxicity. One had
bloody diarrhea due to a flare of ulcerative colitis
while off mercaptopurine, the other rigors/fever

Grades 1-2 Grade 3 Grade 4 serial echocardiography.
Neutropenia 3 3 2
Thrombocytopenia 0 0 0 Eflficacy ) )
With a median follow-up time of 68months
2 1 0

(5.7years), the overall 5-year rate of IDFS for
both cohorts combined was 92.6%, with one local
and one distant recurrence, both in cohort one.
Of note, the local recurrence had a different hor-
mone receptor profile, with original tumor profile
being ER+, PR+, HER2+ and the local recur-
rence was ER negative, PR negative and HER2+,
and may represent a new primary tumor or tumor
heterogeneity. For cohort one alone, the 5-year
IDFES rate was 90.0% (median follow-up time:
64 months) and for cohort two was 100% (median
follow-up time: 97.5 months). The 5-year OS for
both cohorts was 100%, Figure 2(b). The IDFS
curve for both cohorts is presented in Figure 2(a).
The 5-year DDFS rate for both cohorts com-
bined was 95.2%.

Discussion

This single institution retrospective study with a
long follow-up period demonstrates that adjuvant
TV appears to be a well-tolerated treatment for
low-risk early-stage HER2+ BC. The IDFS
(92.6% for combined cohorts), OS (100% for
combined cohorts), and DDFS (95.2% for com-
bined cohorts) were all favorable and no patients
in our cohort experienced alopecia or long-term
neuropathy, common AEs experienced with the
TH regimen. The major adverse effect reported
in our cohort was neutropenia, but there were no
occurrences of febrile neutropenia. Of note, some
patients in our cohort received vinorelbine on
Days 1 and 8 of each chemotherapy cycle while
other patients received vinorelbine on a weekly
basis. All the patients that experienced neutrope-
nia-related dose delays, reductions, or holds
received vinorelbine on a weekly basis. Although
in our cohort the weekly schedule was more toxic,
further research with larger number of patients is
needed to determine the recommended adjuvant
TV schedule based on efficacy and tolerability.

One of the challenges in the management of early-
stage HER2+ BC is defining the threshold to ini-
tiate systemic therapy.” Recommendations from
the National Comprehensive Cancer Network
note that adjuvant trastuzumab in combination
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Figure 2. (a, b) IDFS and OS for combined cohorts (N=30). 95% Cl and no. at risk are included.
Cl, confidence interval; IDFS, invasive disease-free survival; OS, overall survival.

with chemotherapy should be considered in
patients with small, node negative tumors.
Management is further complicated by determin-
ing the safest and most effective systemic regi-
men. Standard regimens with trastuzumab in
combination with chemotherapy can have consid-
erable toxic effects for some patients. The APT7:8
and ATEMPT® trials were major advances for the
treatment of small, node-negative HER2+ breast
tumors. They demonstrated the success of de-
escalation strategies to treat low-risk HER2+ BC
with a single chemotherapy agent (paclitaxel,
APT trial) or an ADC (TDM-1, ATEMPT trial).
The TH regimen has thus become the standard
of care for low-risk early-stage HER2+ BC
because of its efficacy and relatively lower toxicity
profile compared to previous chemotherapy regi-
mens that are commonly used to treat higher
stage HER2+ breast tumors. However, there is a
need to develop alternative treatment options for
low-risk early-stage HER2+ BC as paclitaxel still
has notable side effects, namely neuropathy and
alopecia. TV has been suggested as a viable alter-
native treatment due to its milder toxicity profile.
In this retrospective study, we found that TV in
the adjuvant setting had encouraging efficacy, but
a milder toxicity profile (no long-term neuropa-
thy or alopecia). Our results are consistent with
other studies supporting a favorable toxicity pro-
file and clinical activity of the TV regimen in
treatment of metastatic!l>!2 and early-stage!®15
HER2+ BC. Our work supports the findings
from important earlier works that evaluated the

TV regimen in early HER2-positive BC!%15 with
the advantage of longer follow-up, and data from
a more recent follow-up period, reflecting con-
temporary clinical guidelines for that patient pop-
ulation. In addition, our work included a more
uniform cohort of low-risk early HER2+ patients
who received the TV regimen in the adjuvant
treatment instead of the accepted TH regimen,
unlike other studies which included patients in
the neoadjuvant setting that were likely higher-
risk patients who would have received a more
aggressive regimen according to current guide-
lines, if treated today.

Given the favorable prognosis of early-stage
HER2+ BG, it is important to consider the qual-
ity of life (QOL) of patients in this population.
Alopecia consistently ranks among one of the
most distressing side effects in patients receiving
treatment for BC and has been associated with
lower components of QOL such as self-esteem,
social functioning, and willingness to continue or
return to work. While scalp cooling is effective for
alopecia from the TH regimen, it is costly,
requires significant resources, and is not available
to all patients.!?-18 While treatment of early-stage
HER2+ BC has made great strides in reducing
adverse effects of treatments, there is still room to
continue finding treatment regimens that reduce
these adverse effects. The ATEMPT 2.0
(NCT04893109) study is currently recruiting
patients to further assess the efficacy and tolera-
bility of a shorter course of TDM-1. However,
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there is also some concern that TDM-1 may not
be sufficient for HER2 heterogeneous tumors,
and likewise the chemotherapy backbone remains
important.!®

Our study has several limitations. First, the study
was limited by its small sample size and single
institutional experience. Second, due to high
financial and time costs associated with prospec-
tive clinical trials, this was a retrospective non-
randomized study, and it is likely that patient
selection bias was present. Third, given the retro-
spective nature, it was not possible to ascertain
the grade of subjective AEs such as nausea and
fatigue. Collection of AE data was done through
documentation in chart notes and through labo-
ratory data and lacks collection of AEs using
established reporting mechanisms, such as the
Common Terminology Criteria for Adverse
Events. Therefore, the toxicity data reported here
are likely underestimated. Finally, efficacy of TV
with other anti-HER?2 agents such as pertuzumab
requires further research. Of note, the single-arm
phase II VELVET trial investigated the efficacy
and tolerability of the pertuzumab-TV regimen in
the first-line setting of metastatic HER2+ BC.
This trial demonstrated high response rates
(74%) and good tolerability for the addition of
pertuzumab to the TV regimen.!3

Overall, our institutional experience with TV in
the adjuvant setting suggests TV is clinically
active in addition to featuring a favorable toxicity
profile. Although the use of trastuzumab in com-
bination with vinorelbine for the treatment of
low-risk early-stage HER2-positive BC is unlikely
to be evaluated in a prospective clinical trial due
to the great efficacy of the current approach,
it can be highly useful in select cases and there-
fore warrants further evaluation in larger multi-
institutional data sets.

Declarations

Ethics approval and consent to participate
Institutional review board approval for this study
was obtained from the Mass General Brigham
IRB (MGB 2013P000848). Written informed
consent was not required for this retrospective
study.

Consent for publication
Not applicable.

Author contribution(s)

Shannon McLaughlin: Data curation; Formal
analysis; Investigation; Writing — original draft;
Writing — review & editing.

Erika Nakajima: Data curation; Formal analysis;
Investigation; Writing — original draft; Writing —
review & editing.

Yael Bar: Investigation; Methodology; Super-
vision; Writing — review & editing.

Jennifer A. Hutchinson: Investigation; Writing
— review & editing.

Jennifer Shin: Investigation; Writing — review &
editing.

Beverly Moy: Investigation; Writing — review &
editing.

Steven J. Isakoff: Investigation; Writing — review
& editing.

Aditya Bardia: Investigation; Writing — review
& editing.

Irene Kuter: Conceptualization; Investigation;
Methodology; Supervision; Writing — review &
editing.

Laura M. Spring: Conceptualization; Data
curation; Formal analysis; Investigation; Method-
ology; Supervision; Writing — original draft;
Writing — review & editing.

Acknowledgements
Not applicable.

Funding

The authors received no financial support for the
research, authorship, and/or publication of this
article.

Competing interests

Shannon MacLaughlin: No COI
Erika Nakajima: No COI

Yael Bar: No COI

Jennifer Hutchinson: Advisory board partici-
pant for Novartis

Jennifer Shin: No COI
Beverly Moy: No COI

Steven J. Isakoff: SJI declares the following
relationships: institutional research funding from
Genentech, PharmaMar, Abbvie, OncoPep,
Merck, and AstraZeneca/MedImmune

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

S McLaughlin, E Nakajima et al.

Aditya Bardia: AB declares the following rela-
tionships: Consultant/advisory board: Genentech/
Roche, Immunomedics, Novartis, Pfizer, Merck,
Radius Health, Spectrum Pharma, Taiho Pharm,
Diiachi, Sanofi, Puma Biotechnology; Research
Grant (self): Biothernostics; Research Grant
(Institution): Genentech/Roche, Immunomedics,
Novartis, Pfizer, Merck, Radius Health, Sanofi,
Mersana

AB is supported by Department of Defense Breast
Cancer grant and National Comprehensive
Cancer Network grant.

Irene Kuter: No COI

Laura M. Spring: LMS has served as a compen-
sated consultant or received honoraria from
Novartis, Puma Biotechnology, G1 Therapeutics,
Daiichi Sankyo, AstraZeneca; institutional research
support from Merck, Gilead, Lilly, and Phillips

Dr. Spring is supported by the National Cancer
Institute (grant number K12CA087723) and a
National Comprehensive Cancer Network grant.

Availability of data and materials
Requests can be made to the corresponding
author.

ORCID iDs
Aditya Bardia
4885-1157

https://orcid.org/0000-0003-

Laura M. Spring “* https://orcid.org/0000-0001-

8904-3514

References
1. Miller K, Cortes J, Hurvitz SA, et al.

HERMIONE: a randomized phase 2 trial of
MM-302 plus trastuzumab versus chemotherapy
of physician’s choice plus trastuzumab in patients
with previously treated, anthracycline-naive,
HER2-positive, locally advanced/metastatic
breast cancer. BMC Cancer 2016; 16: 352.

2. Eiermann W and International Herceptin
Study Group. Trastuzumab combined with
chemotherapy for the treatment of HER2-positive
metastatic breast cancer: pivotal trial data. Ann
Oncol 2001; 12: S57-S62.

3. Dall P, Koch T, Gohler T, ez al. Trastuzumab
without chemotherapy in the adjuvant treatment
of breast cancer: subgroup results from a large
observational study. BMC Cancer 2018; 18: 51.

4. Slamon D], Leyland-Jones B, Shak S, ez al. Use
of chemotherapy plus a monoclonal antibody

10.

11.

12.

13.

14.

against HER2 for metastatic breast cancer that
overexpresses HER2. N Engl ¥ Med 2001; 344:
783-792.

. van Ramshorst MS, van der Voort A, van

Werkhoven ED, ez al. Neoadjuvant chemotherapy
with or without anthracyclines in the presence of
dual HER2 blockade for HER2-positive breast
cancer (TRAIN-2): a multicentre, open-label,
randomised, phase 3 trial. Lancer Oncol 2018; 19:
1630-1640.

Schneeweiss A, Chia S, Hickish T, ez al.
Pertuzumab plus trastuzumab in combination
with standard neoadjuvant anthracycline-
containing and anthracycline-free chemotherapy
regimens in patients with HER2-positive early
breast cancer: a randomized phase II cardiac
safety study (TRYPHAENA). Ann Oncol 2013;
24:2278-2284.

. Tolaney SM, Barry WT, Dang CT, et al.

Adjuvant paclitaxel and trastuzumab for node-
negative, HER2-positive breast cancer. N Engl ¥
Med 2015; 372: 134-141.

. Tolaney SM, Guo H, Pernas S, et al. Seven-

year follow-up analysis of adjuvant paclitaxel

and trastuzumab trial for node-negative, human
epidermal growth factor receptor 2—positive
breast cancer. ¥ Clin Oncol 2019; 37: 1868-1875.

Tolaney SM, Tayob N, Dang C, ez al. Adjuvant
trastuzumab emtansine versus paclitaxel in
combination with trastuzumab for stage I HER2-
positive breast cancer (ATEMPT): a randomized
clinical trial. ¥ Clin Oncol 2021; 39: 2375-2385.

Baselga ] and Swain SM. CLEOPATRA: a phase
III evaluation of pertuzumab and trastuzumab
for HER2-positive metastatic breast cancer. Clin
Breast Cancer 20105 10: 489-491.

Burstein HJ, Keshaviah A, Baron AD, ez al.
Trastuzumab plus vinorelbine or taxane
chemotherapy for HER2-overexpressing
metastatic breast cancer: the trastuzumab and
vinorelbine or taxane study. Cancer 2007; 110:
965-972.

Burstein HJ, Kuter I, Campos SM, er al. Clinical
activity of trastuzumab and vinorelbine in women
with HER2-overexpressing metastatic breast
cancer. ¥ Clin Oncol 2001; 19: 2722-2730.

Perez EA, Lopez-Vega JM, Petit T, ez al. Safety
and efficacy of vinorelbine in combination

with pertuzumab and trastuzumab for first-line
treatment of patients with HER2-positive locally
advanced or metastatic breast cancer: VELVET
cohort 1 final results. Breast Cancer Res 2016;
18: 126.

Esfahani K, Ferrario C, Le P, ez al. The
trastuzumab and vinorelbine combination: an

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam
https://orcid.org/0000-0003-4885-1157
https://orcid.org/0000-0003-4885-1157
https://orcid.org/0000-0001-8904-3514
https://orcid.org/0000-0001-8904-3514

THERAPEUTIC ADVANCES in

Volume 15

Visit SAGE journals online
journals.sagepub.com/
home/tam

©®SAGE journals

15.

16.

17.

alternative to taxane-based chemotherapy for
early-stage and locally advanced HER2-positive
breast cancer. Curr Oncol 20145 21: 723-727.

Ferrario C, Wong A, Gao T, ez al. Trastuzumab
and vinorelbine in early stages of HER2-positive
breast cancer. ¥ Chemother 20115 23: 32-35.

Tolaney SM, Garrett-Mayer E, White ], ez al.
Updated standardized definitions for efficacy end
points (STEEP) in adjuvant breast cancer clinical
trials: STEEP version 2.0. ¥ Clin Oncol 2021; 39:
2720-2731.

van den Hurk CJG, Mols F, Vingerhoets AJJM,
et al. Impact of alopecia and scalp cooling

18.

19.

on the well-being of breast cancer patients.
Psychooncology 2009; 19: 701-709.

Lemieux J, Maunsell E and Provencher L.
Chemotherapy-induced alopecia and effects on
quality of life among women with breast cancer: a
literature review: chemotherapy-induced alopecia.
Psychooncology 2008; 17: 317-328.

Filho OM, Viale G, Stein S, ez al. Impact of
HER?2 heterogeneity on treatment response of
early-stage HER2-positive breast cancer: phase
IT neoadjuvant clinical trial of T-DM1 combined
with pertuzumab. Cancer Discov 20215 11:
2474-2487.

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam
https://journals.sagepub.com/home/tam
https://journals.sagepub.com/home/tam



