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ABSTRACT

Background. We evaluated the patterns of care and clinical
outcomes of metastatic breast cancer patients treated with first-
line trastuzumab-based therapy after previous (neo)adjuvant
trastuzumab.

Materials and Methods. A total of 416 consecutive, HER2-
positive metastatic breast cancer patients who had received
first-line trastuzumab-based therapy wereidentified at 14 Italian
centers. A total of 113 patients had presented with de novo
stage IV disease and were analyzed separately. Dichotomous
clinical outcomes were analyzed using logistic regression and
time-to-event outcomes using Cox proportional hazards models.
Results. In the 202 trastuzumab-naive patients and 101
patients with previous trastuzumab exposure, we observed
the following outcomes, respectively: overall response rate,
69.9% versus 61.3% (adjusted odds ratio [OR], 0.62; p =
.131), clinical benefitrate, 79.1% versus 72.5% (adjusted OR,
0.73; p = .370), median progression-free survival (PFS), 16.1

months versus 12.0 months (adjusted hazards ratio [HR],
1.33; p = .045), and median overall survival (0S), 52.2 months
versus 48.2 months (adjusted HR, 1.18; p = .404). Patients with
a trastuzumab-free interval (TFl) <6 months, visceral involve-
ment, and hormone receptor-negative disease showed a worse
OS compared with patients with a TFl of =6 months (29.5vs. 48.3
months; p = .331), nonvisceral involvement (48.0 vs. 60.3
months; p = .270), and hormone receptor-positive disease (39.8
vs. 58.6 months; p = .003), respectively.

Conclusion. Despite the inferior median PFS, trastuzumab-
based therapy was an effective first-line treatment for
patients relapsing after (neo)adjuvanttrastuzumab. Previous
trastuzumab exposure and the respective TFI, type of first site
of disease relapse, and hormone receptor status should be
considered in the choice of the best first-line treatment
option for HER2-positive metastatic breast cancer patients.
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Implications for Practice: A paucity of data is available outlining the clinical outcomes of patients who receive trastuzumab as a
part of their (neo)adjuvant treatment and then resume trastuzumab-based therapy in the metastatic setting. In the present
study, despite an inferior median progression-free survival, trastuzumab-based therapy was shown to be an effective first-line
treatment for patients relapsing after (neo)adjuvant trastuzumab. Previous trastuzumab exposure, the respective trastuzumab-
free interval, the type of first site of disease relapse, and hormone receptor status should be considered in choosing the best
first-line treatment option for HER2-positive metastatic breast cancer patients.
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Trastuzumab is a milestone for the systemic therapy of
HER2-positive breast cancer. According to international
guidelines, most patients diagnosed with early-stage
breast cancer are candidates to receive (neo)adjuvant
treatment with the combination of chemotherapy and
trastuzumab [1-3]. The introduction of trastuzumab in the
early setting shifted the prognosis of HER2-positive tumors
such that the survival outcomes have been similar between
women with HER2-positive disease receiving trastuzumab
and those with HER2-negative disease [4]. However,
approximately 5%—25% of patients with HER2-positive
breast cancer whoreceived (neo)adjuvant trastuzumab will
develop recurrent disease [5]. As recently shown in a joint
analysis of two large North American randomized trials in
early-stage high-risk breast cancer patients, despite the
disease-free survival improvement associated with the
introduction of adjuvant trastuzumab, nearly 25% of
women still developed a relapse [6]. Outside clinical trials,
the percentage of patients who develop recurrent disease
isapproximately 17% in women with node-positive disease
at diagnosis and less than 3% in those without nodal
involvement [7].

Currently, most patients with HER2-positive metastatic
breast cancer have been treated with previous (neo)adjuvant
trastuzumab and are candidates to undergo first-line treat-
ment with anti-HER2 agents. Despite several trials that have
evaluated the role of trastuzumab and other anti-HER2
agents (e.g., lapatinib, pertuzumab, trastuzumab emtansine
[T-DM1]) asfirst-line treatment, a paucity of datais available
outlining the clinical outcomes of patients who received
trastuzumab as a part of their (neo)adjuvant treatment and
then resumed trastuzumab-based therapy in the metastatic
setting [5].

The present study evaluated the patterns of care and
clinical outcomes of metastatic HER2-positive breast cancer
patients treated with first-line trastuzumab-based regimens
and assessed the impact on these outcomes of previous
exposuretotrastuzumabinthe early setting (adjuvantand/or
neoadjuvant).

MATERIALS AND METHODS

Study Design and Patient Selection

The present study was a retrospective cohort study conducted
at 14 Iltalian centers affiliated with the Gruppo Italiano
Mammella (Italian Breast Cancer Study Group) that evaluated
the patterns of care and clinical outcomes of HER2-positive
metastatic breast cancer patients treated with first-line
trastuzumab-based therapy after previous (neo)adjuvant
trastuzumab treatment.

Consecutive patients diagnosed with metastatic HER2-
positive breast cancer from January 2000 to December 2013
and treated with at least one infusion of anti-HER2 single-
agent trastuzumab as first-line therapy were eligible for the
present study. We excluded patients with HER2-negative
disease, those without treatment with anti-HER2 agents in
the first-line setting, and those who had received first-line
treatment with an anti-HER2 agent other than trastuzumab
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(i.e., lapatinib, pertuzumab, TDM1, neratinib) ora combination
of anti-HER2 agents (i.e., trastuzumab plus lapatinib, trastu-
zumab plus pertuzumab, pertuzumab plus T-DM1) or a com-
bination of other targeted agents (i.e., trastuzumab plus
bevacizumab, trastuzumab plus everolimus). Furthermore,
patients who developed locoregional relapse and/or oligome-
tastaticdisease who had undergone radical treatment (surgery
followed or not by radiotherapy and/or systemic therapies)
and were afterward considered disease free were not eligible
for the present study.

Previous exposure to (neo)adjuvant trastuzumab was the
criteria used to distinguish between two cohorts of patients:
cohort A (patients with no previous treatment with [neo]
adjuvant trastuzumab) and cohort B (patients previously
treated with [neoladjuvant trastuzumab).

Treatment and Study Procedures

For all eligible patients, their medical records were retrieved
and anonymized data entered into a database. The following
information was retrieved: demographic, clinical, pathologic
and molecular features, (neo)adjuvant therapies received
(chemotherapy, endocrine treatment, targeted agents,
radiotherapy), sites and number of organs involved at the
diagnosis of recurrent disease, details of first-line and
subsequent lines of treatment for metastatic disease (drugs
received, best response and its duration, date of progression,
brain as the site of disease progression), and date of death or
last follow-up examination.

For patients who developed relapse in more than one organ,
the first site of distant metastasis was defined by prespecified
importance in the following order: brain, liver, lung, bone, and
other. The category “other” included skin, lymph node, soft
tissue, pleura, and other rarer sites of relapse. Patients with
bone, skin, lymph node, and soft tissue lesions were considered
to have nonvisceral disease; all other patients were considered
to have visceral disease.

HER2 and hormone receptor assessments were performed
by the pathologists of the participating centers. Positivity of
estrogen receptor and progesterone receptor status was
defined as immunostaining in =1% of invasive tumor cells.
HER2 was considered positive when the staining intensity was
graded 3+ by immunohistochemistry or 2+ with gene
amplification using fluorescence in situ hybridization analysis.
The primary tumors were staged according to the 7th edition of
the American Joint Committee on Cancer criteria [8]. Patients
were followed according to the practice guidelines in place at
the time.

The institutional review boards of participating centers
approved the study protocol and the retrospective review of
the patients’ medical records for the present study.

Objectives and Endpoint Assessment

The primary objectives of the present analysis were to
evaluate the activity and effectiveness of first-line
trastuzumab-based therapy in the two cohorts of patients.
The primary endpoints were the objective response rate
(ORR), clinical benefit rate (CBR), progression-free survival
(PFS) to first-line treatment, and overall survival (OS).
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Patients with the following characteristics were considered
not evaluable for the treatment response and were thus
excluded from the response analyses: lack of response data,
nonmeasurable disease (isolated metastasis to bone,
pleura, or skin only), radiotherapy before or during first-
line medicaltreatment, and brain metastasesasthe onlysite
of relapse treated with whole-brain radiotherapy orsurgery.
As secondary objectives, we also assessed whether the time
interval from the end of (neo)adjuvant trastuzumab to
the start of metastatic treatment (trastuzumab-free in-
terval [TFI]) influenced OS. The TFI was divided into two
categories: relapse during or within 6 months from the end of
(neo)adjuvant trastuzumab and relapse =6 months after
such therapy. The 6-month cutoff point was based on the
observation that most phase Il trials that included HER2-
positive patients treated in the first-line setting had used
this time point as a criterion for patient eligibility. In
addition, we evaluated whether the first site of distant
metastatic disease, defined as nonvisceral or visceral,
influenced OS. We further evaluated the pattern of disease
relapse and OS of patients according to hormone receptor
status. Finally, we deepened these secondary analyses by
stratifying them by previous treatment with (neo)adjuvant
trastuzumab. Patients with de novo stage IV disease were
not included in the main analyses; all the specified analyses
were then repeated to include this group of patients.

Other Definitions

The treatment response was assessed according to the
Response Evaluation Criteria in Solid Tumors, version 1.0 [9].
ORR was defined as a complete or partial response, and CBR as
a complete or partial response or stable disease for at least 6
months. PFSwas computed as the difference between the date
of documented progression or death and the date of diagnosis
of metastatic disease. OS was defined as the difference
between the date of death from any cause and the diagnosis of
metastatic disease.

Statistical Analysis

Descriptive statistics were performed using Pearson’s chi-
squaretest, Fisher’s exact test, or the Wilcoxon rank-sum test,
as appropriate. Dichotomous outcomes were analyzed using
logistic regression. Cumulative survival probabilities were
estimated using the Kaplan-Meier method, and univariate
analysis of differences between survival rates was performed
to test for significance using the log-rank test. Multivariate
analysis for survival was performed using the Cox pro-
portional hazards model. Departures from the proportional
hazards assumption were assessed based on the Schoenfeld
residuals. All tests were two-sided, with 95% confidence
intervals (Cls), and p < .05 was considered significant. All data
were analyzed using Stata, version 12.3 (StataCorp, College
Station, TX, http://www.stata.com).

RESULTS

A total of 416 consecutive HER2-positive metastatic breast
cancer patients treated at 14 Italian centers over 13 years were
identified (supplemental online Fig. 1). Of these 416 patients,
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113 presented with de novo stage IV disease and were analyzed
separately. Thus, for the main analysis, 303 patients were
included, of whom 202 were trastuzumab-naive (cohort A) and
101 had had previous trastuzumab exposure (cohort B).

Most of the patient and tumor baseline characteristics
were similar between the 2 cohorts (Table 1). In cohort A,
64.9% of the patients had coexpression of hormone receptors
compared with 54.5% in cohort B. As expected, more patients
in cohort A had been diagnosed with breast cancer before
2007 (the year in which adjuvant trastuzumab became widely
available in Italy) compared with patients in cohort B. The
patients in cohort B had been more commonly treated with
chemotherapy, mostly in the neoadjuvant setting and using
an anthracycline- and taxane-based regimen. The baseline
characteristics of the patients who presented with de
novo stage IV disease have been reported separately in
supplemental online Table 1.

Patterns of Care of First-Line Treatment

At the present analysis, the median follow-up time from the
diagnosis of metastatic disease was 2.59 years (interquartile
range [IQR], 1.55-4.38) overall. Of the 149 patients who
were still alive at the last follow-up visit, the median follow-
up timewas 2.75years (IQR, 1.61-5.15). The median interval
from the time of the diagnosis of metastatic disease and the
initiation of first-line trastuzumab-based therapy was 0.84
month (IQR, 0.33—-1.57) in cohort A and 0.92 month (IQR,
0.33-1.57) in cohort B (p = .946).

Overall, no significant difference in the site of first
metastasis was observed between the two cohorts (Table 2).
Patients with hormone receptor-positive disease showed
a trend toward a lower incidence of visceral involvement
(66.1% vs. 73.9%; p = .156) and brain metastases (9.1% vs.
14.8%; p = .133) but presented with a higher incidence of
bone metastases (26.9% vs. 18.3%; p = .087; supplemental
online Table 2).

Atotal of 135 patients (44.6%) had a biopsy of 1 metastatic
site at the time of disease relapse. In 17 patients (12.6%),
the hormone receptor status was discordant: 14 patients
had hormone receptor-positive breast cancer at diagnosis and
hormone receptor-negative at relapse, and 3 patients had
early-stage hormone receptor-negative breast cancer and
receptor-positive metastatic disease. The HER2 status was
discordant in 17 patients (12.6%), changing from negative at
the time of diagnosis of early-stage breast cancer to positive at
the time of relapse.

When comparing the type of combination therapy, no
significant differences were found between the two cohorts:
most patients (n = 266; 87.8%) received trastuzumab
combined with chemotherapy. In cohort B, more patients
received single-agent first-line chemotherapy than in cohort
A. Vinorelbine was more commonly used in cohort B, and
more patients in cohort A received taxane-based chemo-
therapy. Patients in both cohorts received a median number
of 2 chemotherapy lines (range, 0-8), 2 anti-HER2 therapy
lines (range, 1-9),and 0O endocrine therapylines (range, 0-4).
The characteristics of the patients with de novo stage IV
disease and their patterns of care of first-line treatment are
reported in supplemental online Table 3.
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Table 1. Patient characteristics at breast cancer diagnosis
Cohort A [no previous Cohort B [previous
(neo)adjuvant (neo)adjuvant
Characteristic trastuzumab; n = 202] trastuzumab; n = 101] p value
Age (range) (y) 50.02 (42.71-60.15) 50.33 (42.67-61.68) 446
Breast cancer diagnosis before 2007 158 (78.2) 34 (33.7) <.001
Menopausal status .254
Premenopausal 88 (43.6) 51 (50.5)
Postmenopausal 114 (56.4) 50 (49.5)
Tumor stage 114
[ 42 (20.8) 12 (11.9)
I 72 (35.6) 38(37.6)
Il 83 (41.1) 51 (50.5)
Unknown 5(2.5) 0(0.0)
Histologic type .376
Ductal carcinoma 181 (89.6) 95 (94.1)
Lobular carcinoma 10 (5.0) 1(1.0)
Mixed ductal-lobular carcinoma 3(1.5) 1(1.0)
Other 8 (4.0) 4 (4.0)
Hormone receptor status .063
Positive (ER and/or PR positive) 131 (64.9) 55 (54.5)
Negative (ER and PR negative) 69 (34.2) 46 (45.5)
Unknown 2(1.0) 0(0.0)
Grade 171
1 4(2.0) 1(1.0)
2 77 (38.1) 30(29.7)
3 96 (47.5) 60 (59.4)
Unknown 25 (12.4) 10(9.9)
Previous chemotherapy <.001
Neoadjuvant chemotherapy 26 (12.9) 33(32.7)
Adjuvant chemotherapy 101 (50.0) 57 (56.4)
None 75 (37.1) 11 (10.9)
Type of chemotherapy <.001
Anthracycline alone 69 (54.3) 22 (24.4)
Anthracycline plus taxane 37(29.1) 58 (64.4)
Taxane alone 3(2.4) 5(5.6)
Other 18 (14.2) 5(5.6)
Previous endocrine therapy 108 (53.5) 49 (48.5) 416
Previous radiotherapy 118 (58.4) 66 (65.4) .244

Data presented as n (%), unless otherwise noted.
Abbreviations: ER, estrogen receptor; PR, progesterone receptor.

Activity of First-Line Trastuzumab-Based Therapy
Of the 303 patients included in the main analysis, 243 (80.2%)
were evaluable for the treatment response (supplemental online
Fig. 1). As reported in supplemental online Table 4, patients in
cohort A showed a trend toward a higher ORR (69.9% vs. 61.3%)
compared with patients in cohort B. After controlling for age,
disease-free interval, menopausal status, baseline tumor
characteristics, and center size, the adjusted odds ratio (OR) was
0.62 (95% Cl, 0.34-1.15; p = .131). No significant difference in
CBRwas observed (79.1% in cohort Avs. 72.5% in cohort B), with
an adjusted OR of 0.73 (95% Cl, 0.37-1.46; p = .370).

The same analyses were repeated, including the 113
patients who presented with de novo stage IV disease in cohort
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A (supplemental online Table 5). Similar results were observed
(ORR: adjusted OR, 0.62; 95% ClI, 0.34-1.10; p = .104; CBR:
adjusted OR, 0.78; 95% Cl, 0.41-1.49; p = .455).

Effectiveness of First-Line Trastuzumab

All 303 eligible patients were included in the survival
analyses. The median PFS to first-line trastuzumab-based
therapy was 16.1 months in cohort A and 12.0 months in
cohort B (univariate hazard ratio [HR], 1.27; 95% ClI,
0.98-1.65; p = .071; Fig. 1). A significant difference between
the 2 cohorts was observed at the multivariate analysis
(adjusted HR, 1.33; 95% CI, 1.01-1.76; p = .045). No
difference was observed between the 2 cohorts in terms of
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Table 2. Patient characteristics at diagnosis of recurrent disease and patterns of care to first-line treatment

Cohort A [no previous

Cohort B [previous

(neo)adjuvant (neo)adjuvant
Characteristic trastuzumab; n = 202] trastuzumab; n = 101] p value
Disease-free interval (IQR range) (y) 3.68 (1.82-6.67) 2.64 (1.79-4.14) .003
Trastuzumab-free interval NA
<6 mo NA 29 (28.7)
=6 mo NA 72 (71.3)
PFS follow-up (IQR range) (y) 1.33 (0.76-2.38) 0.95 (0.57-1.67) .018
0s follow-up (IQR range) (y) 3.04 (1.68-4.91) 2.11(1.21-3.31) .005
First-site of distant relapse 144
Brain 18 (8.9) 16 (15.8)
Liver 54 (26.7) 28 (27.7)
Lung 49 (24.3) 14 (13.9)
Bone 45 (22.3) 26 (25.7)
Other 36 (17.8) 17 (16.8)
Median number of metastatic sites (IQR range) 2(1-2) 1(1-2) .004
Biopsy for metastatic disease 89 (44.1) 46 (45.5) .750
Strategy as first-line therapy .500
CT (% ET) + trastuzumab 175 (86.6) 91(90.1)
ET + trastuzumab 21(10.4) 9(8.9)
Trastuzumab alone 6(3.0) 1(1.0)
Type of first-line chemotherapy drugs .019
Taxane-based 117 (66.9) 47 (51.6)
Vinorelbine 44 (25.1) 34 (37.4)
Capecitabine 3(1.7) 6 (6.6)
Other 11 (6.3) 4(4.4)
None 27 (13.4) 10(9.9)
Type of first-line chemotherapy regimen .010
Monochemotherapy 146 (83.4) 86 (94.5)
Polychemotherapy 29 (16.6) 5(5.5)
Type of first-line endocrine therapy .105
Tamoxifen = LHRHa 3(5.2) 2(13.3)
Al = LHRHa 51 (87.9) 10 (66.7)
Fulvestrant 4(6.9) 3 (20.0)
None 144 (71.3) 86 (85.1)
Median no. lines of therapy for metastatic disease
(minimum—maximum)
Chemotherapy 2 (0-8) 2 (0-8) .988
Anti-HER2 therapy 2(1-9) 2 (1-6) .756
Endocrine therapy 0(0-4) 0(0-4) <.001

Data presented as n (%), unless otherwise noted.

Abbreviations: Al, aromatase inhibitor; CT, chemotherapy; ET, endocrine therapy; IQR, interquartile range; LHRHa, luteinizing hormone-releasing
hormone analog; NA, not applicable; OS, overall survival; PFS, progression-free survival.

0OS (median 0OS, 52.2 months in cohort A and 48.2 months in
cohort B; univariate HR, 1.16; 95% Cl, 0.81-1.66; p = .429;
Fig. 2). Likewise, no significant difference was noted after
controlling for relevant clinical and pathological variables
(adjusted HR, 1.18; 95% Cl, 0.80-1.74; p = .404).

Similar results were obtained when the analyses were
repeated to include the patients who had presented with de
novo stage |V disease.The adjusted HR for PFSwas 1.32 (95%Cl,
1.01-1.73; p = .041) and the adjusted HR for OS was 1.19 (95%
Cl,0.82-1.74; p = .355).
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Secondary Analyses

We analyzed the prognostic effect of TFI, type of first
metastatic site, and hormone receptor status. For the TFI,
29 patients (28.7%) developed a relapse during or within
6 months from the end of (neo)adjuvant trastuzumab and
72(71.3%) after 6 months. Atrend for prognostic significance
of TFl was found. Patients with a TFl of <6 months had
a median OS of 29.5 months and those with a TFl of >6
months had a median OS of 48.3 months (HR, 0.73; 95% ClI,
0.39-1.37; p = .331; Fig. 3).

O?fi?ologist”



Lambertini, Ferreira, Poggio et al.

885
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—— Neo/adjuvant trastuzumab

Type of First Metastatic Site

Patients with visceral disease at relapse showed a trend
toward a shorter median OS (48.0 months) than did patients
with nonvisceral lesions (60.3 months; p = .270). When
restricting the analysis to patients with visceral involvement,
previous trastuzumab exposure seemed to impair OS (33.0
months vs. 52.2 months in cohort A; p = .056; supplemental
online Fig. 2). No effect was shown for patients who
presented with nonvisceral metastases (median OS of 49.8
months vs. 68.9 months for patients in cohort B; p = .246;
supplemental online Fig. 2).

Atotal of 34 patients (11.2%) had brain metastases at the
time of disease relapse. These patients had the worst median
0OS (28.5 months; IQR, 13.5-44.0). At the time of disease
progression to first-line treatment, 36 more patients (23.1%)
had developed brain metastases.

Hormone Receptor Status

Patients with hormone receptor-positive disease had
statistically significant better OS than did patients with
hormone receptor-negative tumors (58.6 months vs. 39.8
months; p = .003). No effect of previous exposure to
(neo)adjuvant trastuzumab was found according to hormone
receptor status (Fig. 4). Patients with hormone receptor-
negative disease had a median OS of 40.3 monthsin cohort
A and 32.9 months in cohort B (p = .590). Those with hormone
receptor-positive tumors presented with a median OS of 55.5
months in cohort A and 60.3 months in cohort B (p = .997).

DiscusSION

Our study, aiming to evaluate the benefits of trastuzumab
retreatment, presents the largest cohort of patients with
metastatic HER2-positive breast cancer treated with first-line
trastuzumab-based therapy after previous exposure to the
same biologic agent in the (neo)adjuvant setting. Com-
pared with trastuzumab-naive patients, those with previous
exposure to trastuzumab had a statistically significantly worse
median PFS (12.0 monthsvs. 16.1 months) and a trend toward
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aworse ORR (61.3% vs. 69.9%) but no significant difference in
terms of CBR (79.1% vs. 72.5%) and OS (52.2 months vs. 48.2
months). Patients with a TFI of <6 months, visceral involvement,
and hormone receptor-negative disease had worse OS than did
patients with a TFl of =6 months (29.5 vs. 48.3 months),
nonvisceral involvement (48.0 vs. 60.3 months), and hormone
receptor-positive disease (39.8 vs. 58.6 months), respectively.

To date, a paucity of data is available on the clinical
outcomes of patients previously treated inthe (neo)adjuvant
setting with trastuzumab who then develop recurrence and
receive trastuzumab-based regimens as first-line treatment
(Table 3) [10-14]. We have confirmed that disease re-
currence after the use of trastuzumab in the early setting is
associated with a lower likelihood of prolonged PFS to first-
line trastuzumab-based regimen in the metastatic setting
[15]. In the Clinical Evaluation of Pertuzumab and Trastuzu-
mab (CLEOPATRA) study, patients with previous trastuzu-
mab exposure derived similar benefits from first-line
therapy with docetaxel, trastuzumab, and pertuzumab as
did trastuzumab-naive patients. However, women with no
previous trastuzumab exposure had a longer PFS in both the
control (10.4 months vs. 12.4 months) and the experimental
(16.9 months vs. 18.5 months) arms [10].

Nevertheless, trastuzumab-based therapy can be consid-
ered an effective first-line therapy also for patients exposed
to (neo)adjuvant trastuzumab, because no difference in OS
has been reported in the available studies. Murthy et al.
showed that patients who did not receive previous trastu-
zumab had better median OS (36 monthsvs. 28 months) than
those previously exposed to trastuzumab [13]. However, the
result was nonsignificant after controlling for relevant clinical
and pathological variables [13]. More recently, Negri et al. showed
a similar 2-year OS in trastuzumab-naive patients compared
with those with previous exposure (59.5% vs. 60.0%) [14].

Although Murthy et al. reported a significantly better
CBR in patients without previous exposure to trastuzumab
(71% vs. 39%) [13], we could not find any difference. In
our study, patients previously exposed to (neo)adjuvant

©AlphaMed Press 2015
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No neofadjuvant Neo/adjuvant

trastuzumab trastuzumab
Median OS, months 522 48.2
Events 12 42

HR=1.16 (95% ClI, 0.81-1.66), p = .429
Adjusted HR=1.18 (95% CI, 0.80-1.74); p = .404
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295 48.3
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Median OS, months
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No. at risk
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trastuzumab showed a CBR of 72.5%. Similar results were
reported in the Retreatment After Herceptin Adjuvant
(RHEA) study (CBR in patients previously treated with
trastuzumab, 70.7%) [11] and in the study by Krell et al.
(CBR, 73.3%) [12].

Thanks to the development of newer therapies targeting
HER2 and their availability in the clinical practice, the life
expectancy of metastatic HER2-positive breast cancer patients
hasincreased significantly [16]. For this reason, the selectionand
sequencing of HER2-targeted treatments has acquired an
increasing importance and has become more challenging for
medical oncologists. According to the current available evi-
dence, previous trastuzumab exposure should be considered in
the choice of the best first-line treatment option. The European
School of Oncology-European Society for Medical Oncology
international consensus guidelines for advanced breast cancer
recommends further anti-HER2 therapy, if not contraindicated,
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in all patients, including those with relapse after adjuvant
trastuzumab [17, 18]. The relapse-free interval and the country-
specific availability of drugs should be considered key factors in
the choice of the anti-HER2 agent to use in the first-line setting
[17, 18]. The American Society of Clinical Oncology guidelines
recommend the use of first-line taxane, trastuzumab, and
pertuzumab in patients with recurrence more than 12 months
after the completion of (neo)adjuvant trastuzumab, and T-DM1
should be used in patients with recurrence during (neo)adjuvant
trastuzumab therapy or within 6 months of its completion (in
accordance with the EMILIA study inclusion criteria) [19].
Nevertheless, the guidelines further extrapolate the indication
for TDM-1 use in those patients relapsing within 12 months of
(neo)adjuvant trastuzumab completion. To date, no data are
available to guide the choice of the best first-line therapy in
patients with a TFl between 6 and 12 months. In our study, the
6-month cutoff of TFl seemed to have an important prognostic
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Figure 4. Overall survival (OS) by hormone
receptor status (positive vs. negative) and
previous trastuzumab exposure in patients
with HER2-positive metastatic breast can-
cer undergoing first-line trastuzumab-based
therapy.

Abbreviations: HR+/Trast.+, patients
with hormone receptor positive disease and
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patients with hormone receptor positive
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Table 3. Retreatment with trastuzumab in the first-line setting in patients relapsing after

(neo)adjuvant trastuzumab-based therapy

Patients with

previous Time from T ORR/CBR
Investigator Trial design Treatmentarm T exposure (n) failure (mo) (%) PFS (mo) OS (mo)
Baselga et al. [10]  Phase lll Docetaxel + T 41 (10.1) =12 NR 10.4 NR
Lang et al. [11] Phase Il Taxane + T 41 =6 61.0/70.7 8.0 25.0
Murthy et al. [13]  Retrospective series CT+T 75 (21.2) 18 (median) 29.0/39.0 NR 28.0
Krell et al. [12] Retrospective series CT+T 15 (57.7) NR 26.7/73.3 7.2 22.2
Negri et al. [14] Retrospective cohort  NR 96 (32.8) NR NR NR 60%°
study
Present study Retrospective cohort T = CT + ET 101 (33.3) 12.2 (median) 61.3/72.5 12.0 48.2

study

*Two-year OS.

Abbreviations: CBR, clinical benefit rate; CT, chemotherapy; ET, endocrine therapy; NR, not reported; ORR, overall response rate; OS, overall survival; P,

pertuzumab; PFS, progression-free survival; T, trastuzumab.

effect; however, this result was not statistically significant,
probably because of the low number of patients and events in
the analysis and therefore requires further evaluation.

The type of metastaticinvolvement and hormone receptor
status might be considered two other important factors to be
considered inthe choice of the best first-line treatment option.
As recently shown in the registHER study, a large multicenter,
prospective cohort study in patients with HER2-positive meta-
static breast cancer, both nonvisceral metastases (in particular,
node and local sites) and hormone receptor positivity are
factors associated with long-term survival [20].

In our study, irrespective of previous trastuzumab
exposure, patients with visceral involvement showed a shorter
OS (48.0 months) than did patients with nonvisceral lesions
(60.3 months). In the study by Murthy et al., the median OS
ranged from 17 to 32 months in patients with visceral
metastases and from 46 to 87 months in patients with
nonvisceral lesions [13]. Inthe CLEOPATRA study, patients with
nonvisceral disease seemed to be the only subgroup who did
not derive any benefit from the addition of pertuzumab to
a trastuzumab-based therapy in both PFS (HR, 0.96) [10] and
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OS (HR, 1.11) [16]. Similarly, in the EMILIA trial, no additional
benefit in PFS was shown with the use of T-DM1 in patients
with nonvisceral involvement (HR, 0.96) [21]. In contrast,
T-DM1 also added a substantial PFS benefit in these patients
when used in more advanced lines (HR, 0.41) [22].

Among visceral metastases, HER2-positive disease is
a known risk factor for the development of brain lesions [23,
24]. In our study, a total of 34 patients (11.2%) presented with
brain lesions as the first site of disease relapse and 70 patients
(23.1%) had brain metastases at the time of progression to first-
line therapy. Higher percentages were reported by the registHER
study, with 19.9% and 57.6% of patients with brain lesions at
diagnosis and at the first disease progression, respectively [25].
Patients with brain metastases as the first site of relapse showed
the worst OS in both our study (28.5 months) and the study by
Murthy et al. (17 months); intermediate OS data were shown in
the registHER study (20.3 months) [25].

Hormone receptor-positive (luminal B, HER2-positive)
and hormone receptor-negative (HER2-positive, nonluminal)
subgroups define two distinct biologic subsets within the
group of HER2-positive tumors with different patterns of
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recurrence and survival [26]. Patients with HER2-positive,
nonluminal tumors are less likely to experience a first
recurrence in bone and more likely to develop recurrence in
the brain and have a significantly increased hazard of early
death [27]. Similar findings were shown in our study; patients
with nonluminal HER2-positive tumors showed a greater
incidence of visceral and brain lesions and a worse median
OS (39.8 months) compared with patients with luminal B,
HER2-positive disease, who had a higher incidence of bone
metastases and a better median OS (58.6 months). Hor-
mone receptor status, irrespective of previous exposure to
(neo)adjuvant trastuzumab, might have potential therapeutic
implications in the choice of the best first-line treatment. The
combination of endocrine therapy and trastuzumab or
lapatinib is today an available first-line therapeutic option
in patients with luminal B, HER2-positive metastatic tumors
[5]. In our study, approximately 10% of patients were treated
with first-line trastuzumab and endocrine therapy; this
approach has been used in a similar proportion of patients
(9.8%) in the registHER study [28].

To interpret the plausibility of our findings, some limitations
should be acknowledged. The retrospective design made the
study prone to bias and confounding. The patients were treated
over a relatively long period of time in different institutions and
with different first-line trastuzumab-based approaches and
regimens. Also, despite the availability of adjuvant trastuzumab
since 2007, the patient population was relatively small. The two
cohorts differed in some patient and tumor characteristics at
both baseline and the time of diagnosis of metastatic disease.The
first site of distant metastasis for patients who presented with
multiple sites was classified into one group based on an arbitrary
prespecified order of importance. Some outcomes were not
universally assessed (e.g., for 60 patients, the response was not
evaluable). However, despite these limitations, the study has
some important strengths. It is the study with the largest cohort
of patients treated with first-line trastuzumab-based therapy
after previous exposure with the same biologic agentin the (neo)
adjuvant setting. It was a multicenter study performed at three
centers with longstanding experience in the treatment of breast
cancer and at smaller institutions; hence, the study results can
give a point estimate for expected benefit from anti-HER2
therapies in the metastatic setting in common clinical practice.
Furthermore, the results in terms of ORR, CBR, and PFS arein line
with those available in the published data, demonstrating the
accuracy of the collected data and that patients were treated
accordingto standard guidelines. Moreover, the favorable results
in terms of median OS reflect the high quality of care provided to
patients in a common clinical practice setting.

CONCLUSION

In our study, we observed that trastuzumab-based therapy is an
effective first-line therapy for patients exposed to (neo)adjuvant
trastuzumab. However, trastuzumab-naive patients showed
a better PFS and a trend toward a better response rate to first-
line trastuzumab-based therapy than did patients with previous
exposure to (neo)adjuvant trastuzumab. Furthermore, the TFI,
type of metastaticinvolvement, and hormone receptor status
should be considered relevant prognostic indicators for the
choice of the best first-line treatment option. The results of
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the MARIANNE [29] and PERUSE [30] trials are awaited for
a better understanding of the impact of previous trastuzumab
exposure on the clinical outcomes of first-line therapy and to
expand the options available for the first-line treatment of
patients with HER2-positive metastatic breast cancer. The
incorporation of tissue-based correlatives studies into pro-
spective trial design are needed for a better understanding of
the molecular mechanisms causing sensitivity and resistance to
targeted therapies to optimize the use of anti-HER2 agents and to
allow a more personalized approach to the treatment of HER2-
positive breast cancer patients.
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