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Abstract

Background

The management of pT1a-b pN0 HER2-positive breast cancer is controversial and no data

about the efficacy of trastuzumab in this setting are available from randomized clinical trials.

The aims of this retrospective study were to assess how patients are managed in clinical

practice in Italy, which clinical or biological characteristics influenced the choice of adjuvant

systemic therapy and the outcome of patients.

Methods

Data of consecutive patients who underwent surgery from January 2007 to December 2012

for HER2-positive, pT1a-b pN0 M0 breast cancer were retrospectively collected from 28
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Italian centres. Analysis of contingency tables and multivariate generalized logit models

were used to investigate the association between the baseline clinical and biological fea-

tures and the treatment strategy adopted.

Results

Among 303 enrolled patients, 204 received adjuvant systemic therapy with trastuzumab,

65 adjuvant systemic therapy without trastuzumab and 34 did not receive adjuvant systemic

therapy. At the multivariate analysis age, tumor size, proliferation index and hormone recep-

tor status were significantly associated with the treatment choice. Five-year disease-free

survival (DFS) probability was 95%, 94.3% and 69.6% for patients treated with adjuvant

systemic therapy and trastuzumab, with adjuvant systemic therapy without trastuzumab

and for patients who did not receive adjuvant systemic therapy, respectively (p<0.001).

Conclusions

The majority of patients (66%) with pT1a-b pN0 HER2-positive breast cancer enrolled in

this retrospective study received adjuvant systemic therapy with trastuzumab, whereas only

11% patients did not receive any adjuvant systemic therapy. The choice of treatment type

seems to be mainly influenced by tumor size, proliferation index, hormone receptor status

and age. The 5-year DFS probability was significantly higher for patients receiving adjuvant

systemic therapy with trastuzumab compared with patients not receiving adjuvant systemic

therapy or receiving adjuvant systemic therapy without trastuzumab.

Introduction
Mainly due to increasing breast cancer awareness and widespread mammographic screening, a
growing number of women have been diagnosed over the last 15 years with pT1a-b pN0 breast
cancer (0.1–0.5 cm, T1a; or>0.5–1.0 cm, T1b [1]). The incidence of such small tumors is
expected to further increase in the next future [2]. In general, pT1a-b pN0 breast cancer has
an excellent prognosis, with a cancer-related mortality rate at 10 years of less than 5% [3].

Human Epidermal Growth Factor Receptor-2 (HER2) positive status, defined as HER2 pro-
tein overexpression (immunohistochemistry 3+) and/orHER2 gene amplification, is observed
in about 15–25% of breast carcinomas overall [4], and less frequently in� 1 cm breast cancer
(10%) [5,6].

HER2-positive status is associated with worse prognosis, even for small tumors. However,
the magnitude of the impact of HER2 status on the prognosis of pT1a-b pN0 breast cancer is
highly variable in different studies. In the MD Anderson series of 98 patients with HER2-posi-
tive pT1a-b pN0 breast cancer, 5-year recurrence-free and distant recurrence-free survival
rates were 77.1% and 86.4%, respectively [6]. A 9-year distant disease-free survival rate of 67%
was reported by Joensuu et al for patients with G2–3 HER2-positive pT1a-b breast cancer [7].
Furthermore, a pooled analysis of 764 patients with pT1a-b pN0 breast cancer showed that
HER2-positive status was associated with a significant detrimental effect on relapse-free and
distant relapse-free survival (hazard ratio 4.68 and 5.6, respectively) and on breast cancer spe-
cific survival (hazard ratio 2.61) [8]. However, other studies reported relatively good outcomes
for patients with HER2-positive small breast cancer, especially for those with pT1a and hor-
mone receptor positive tumors. In fact, data from the Kaiser Permanente Clinical Care
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Program of Northern California showed a 5-year relapse-free interval rates of 97.4% for pT1a
and of 90.9% for pT1b HER2-positive tumors [9]. A prospective cohort study within the
National Comprehensive Cancer Network Database reported 5-year invasive disease relapse-
free interval rates of 86% for patients with both pT1a and pT1b hormone receptor positive /
HER2-positive tumors, and of 84% and 64% for patients with hormone receptor negative /
HER2-positive pT1a and pT1b tumors, respectively [10].

Several randomized phase III clinical trials have clearly demonstrated that trastuzumab, a
monoclonal antibody directed against the extracellular domain of HER2, meaningfully
improves distant-free and overall survival when added to standard adjuvant chemotherapy for
HER2-positive early breast cancer [11–20].

Population with pT1a-b pN0 breast cancer was not adequately represented in randomized
trials investigating the efficacy of adjuvant trastuzumab, since most of the studies included
only node positive or high risk node negative breast cancers with primary tumor size� 2 cm.

Some retrospective studies [21–23] and a meta-analysis of retrospective trials [24] have sug-
gested a benefit from adjuvant trastuzumab for patients with HER2-positive pT1a-b pN0 breast
cancer. However, since no data from prospective randomized clinical trials are available, the
optimal management of these tumors is still controversial.

We designed the present retrospective study to identify the clinicopathological features
influencing Italian medical oncologists in the choice of the adjuvant systemic therapy with or
without trastuzumab for patients with HER2-positive, pT1a-b pN0 breast cancer in clinical
practice. A secondary objective of the study was to investigate any difference in terms of out-
come according to the type of adjuvant systemic therapy.

Methods

Ethics statement
The study protocol was approved by the ethics committee of Verona and Rovigo area. Being a
retrospective analysis of clinical outcomes, no specific written informed consent was required.
Patients records were anonymized and de-identified prior to analysis.

Patients and methods
Data of consecutive patients who underwent surgery from January 2007 to December 2012 for
breast cancer were collected through a specifically developed web-based case report form sys-
tem from 28 Italian sites, including both academic and non-academic oncology units represen-
tative of the national clinical practice. Patients were eligible if at the pathology examination of
surgical specimen they had� 1 cm in size breast cancer, negative nodal status assessed with
sentinel lymph node biopsy (SLB) or axillary lymph nodes dissection (ALD), HER2-positive
(immunohistochemistry 3+ and/or FISH amplified) disease. Main exclusion criteria were any
neoadjuvant treatment, in situ breast carcinoma or micro-invasive carcinoma (i.e.� 1 mm of
invasive tumour). According to the American Joint Committee on Cancer, tumor size was
defined as follows: 0.1–0.5 cm, pT1a and>0.5–1.0 cm, pT1b [1]. Tumors were considered hor-
mone receptor positive if estrogen and/or progesterone receptor were positive in� 1% of can-
cer cells at immunohistochemistry. A Ki67 cut-off value of� 14% was considered to define
tumors with high proliferation rate.

Three groups of treatment were defined according to the adjuvant systemic therapy, as fol-
lows: no adjuvant systemic therapy, if the patients did not received any medical treatment in
the adjuvant setting; adjuvant systemic therapy without trastuzumab, if the patients received
chemotherapy and/or endocrine therapy in the adjuvant setting; adjuvant systemic therapy
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with trastuzumab if the patients received chemotherapy and/or endocrine therapy plus the
anti-HER2 antibody.

Disease-free survival was defined as the time from surgery for breast cancer until first local
and/or distance recurrence or death for any cause if it happened before recurrence.

Statistical analysis
At the univariate analysis, the presence of association between the baseline clinical and biologi-
cal characteristics and the treatment strategy adopted was evaluted by χ2 test for heterogenity,
Fisher exact test when appropriate, and Krukal-Wallis test, for categorical and continuous
variables respectively. The multivariate analysis was performed using a multinomial logistic
regression model and missing values were handled by single imputation technique. Median fol-
low-up time and its interquartile range (IQR) were estimated according to the Kaplan–Meier
inverse method. Estimates of DFS were calculated according to the Kaplan-Meier product-
limit method. Comparisons of survival curves were performed with the log-rank test. P values
of the paired tests were adjusted for multiple-comparison according to the Scheffè's method.
The p values are 2-sided and considered statistically significant at<0.05. Data were analyzed
using the statistical software SAS 9.2 (SAS Corporation, Cary, NC).

Results

Characteristics of patients and systemic adjuvant therapy
Patients and tumor characteristics are summarized in Table 1. Among 303 enrolled patients,
median age at surgery was 57 years, and 66% of patients were post-menopausal. Tumor size
was pT1a for 97 (32%) and pT1b for 204 (67%) patients. Data on tumor size were not available
for 2 patients, but both of them had tumors less than 1 cm in size according to the inclusion cri-
teria. Most of tumors were ductal carcinoma (95%), with moderate (G2, 46%) or high grade
(G3 47%), and high proliferative index (74%).

Local treatments (surgery, axillary nodal assessment and radiotherapy) are reported in
Table 2.

The adjuvant systemic therapies are summarized in Table 3. Only 34 (11%) patients did not
receive any adjuvant systemic treatment. Most of them were post-menopausal (26/34, 76%),
had a pT1a tumor (29/34, 85%) and had negative hormonal receptor status (30/34, 88%). Adju-
vant systemic therapy without trastuzumab was given to 65 patients. Among them, 61 (94%)
had positive hormonal receptor status, and 58 (89%) received endocrine therapy only. The
majority of patients (204/303, 66%) received adjuvant systemic therapy with trastuzumab. In
this group, adjuvant systemic therapy was chemotherapy with or without endocrine therapy in
93% of cases, whereas only 7% of patients received endocrine therapy with trastuzumab.

Univariate analysis
Table 1 shows the univariate analysis of the association between clinicopathological character-
istics and the three different systemic adjuvant strategies: no adjuvant systemic therapy, adju-
vant systemic therapy without trastuzumab and adjuvant systemic therapy with trastuzumab.

The distribution of age, menopausal status, histology, tumor size, tumor grading, Ki67 and
hormone receptors status were significantly heterogeneous among the three treatment groups.
In particular, patients treated with adjuvant systemic therapy plus trastuzumab had more fre-
quently pT1b tumors than patients who did not receive any adjuvant systemic therapy (76% vs
15%).
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Median age in the adjuvant systemic therapy with trastuzumab group was lower than the
other two groups of treatment (55 years for adjuvant systemic therapy with trastuzumab vs 59
years for both the other two groups). Consistently with this finding, patients in the adjuvant
systemic therapy with trastuzumab group were also more often pre-menopausal (36%) when
compared with those in the adjuvant systemic therapy without trastuzumab group (23%) and
in the no adjuvant systemic therapy group (21%). Tumors of patients receiving adjuvant sys-
temic therapy with trastuzumab had more aggressive biologic features such as high prolifera-
tion index and high grade, when compared with patients receiving adjuvant systemic therapy
without trastuzumab (respectively, Ki67� 14%: 79% vs 58%; G3: 52% vs 24%).

Hormone receptor status was positive in 12%, 66% and 94% in the no adjuvant systemic
therapy group, adjuvant systemic therapy with trastuzumab group and adjuvant systemic ther-
apy without trastuzumab group, respectively. The high percentage of patients in the adjuvant
systemic therapy without trastuzumab group treated with endocrine therapy only (58/65; 83%)

Table 1. Clinicopathologic characteristics and univariate analysis.

Variable All patients, n = 303 No AST, n = 34 AST without trastuzumab, n = 65 AST with trastuzumab, n = 204 p value (*)

Median age, yrs (range) 57 (31–84) 59 (35–84) 59 (36–84) 55 (31–79) 0.003

Menopausal status: 0.047

Pre 95 (31%) 7 (21%) 15 (23%) 73 (36%)

Post 201 (66%) 26 (76%) 50 (77%) 125 (61%)

Unknown 7 (2%) 1 (3%) 0 (0%) 6 (3%)

pT size: <0.001

pT1a 97 (32%) 29 (85%) 22 (34%) 46 (23%)

pT1b 204 (67%) 5 (15%) 43 (66%) 156 (76%)

Unknown 2 (1%) 0 (0%) 0 (0%) 2 (1%)

Histology: 0.009

Ductal 288 (95%) 29 (85%) 62 (95%) 197 (97%)

Lobular 5 (2%) 0 (0%) 1 (2%) 4 (2%)

Other 10 (3%) 5 (15%) 2 (3%) 3 (1%)

Tumor grade: <0.001

G1 14 (5%) 2 (6%) 5 (8%) 7 (3%)

G2 140 (46%) 8 (23%) 44 (68%) 88 (43%)

G3 144 (47%) 22 (65%) 16 (24%) 106 (52%)

Gx 5 (2%) 2 (6%) 0 (0%) 3 (1%)

Ki67: 0.015

<14% 74 (24%) 10 (29%) 25 (38%) 39 (19%)

�14% 224 (74%) 24 (71%) 38 (58%) 162 (79%)

Unknown 5 (2%) 0 (0%) 2 (3%) 3 (1%)

LVI: 0.255

No 213 (70%) 26 (76%) 47 (72%) 140 (69%)

Yes 21 (7%) 0 (0%) 5 (8%) 16 (8%)

Unknown 69 (23%) 8 (24%) 13 (20%) 48 (23%)

HR status: <0.001

ER-/PgR – 100 (33%) 30 (88%) 3 (5%) 67 (33%)

ER + and/or PgR + 200 (66%) 4 (12%) 61 (94%) 135 (66%)

Unknown 3 (1%) 0 (0%) 1 (1%) 2 (1%)

LVI: lymphovascular invasion; HR: hormone receptor; AST: adjuvant systemic therapy; ER: estrogen receptor; PgR: progesteron receptor

*p-value according to Kruskal-Wallis, Chi square test or Fisher’s exact test, as appropriate

doi:10.1371/journal.pone.0136731.t001
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is possibly related to the high prevalence of hormone positive tumors (94%) in this group
(Tables 1 and 3).

Multivariate analysis
Considering the group of patients treated with adjuvant systemic therapy with trastuzumab as
a reference group, multivariate analysis (Table 4) shows the odd ratios of not being treated or
of receiving adjuvant systemic therapy alone according to the clinicopathological characteris-
tics. In the multivariate analysis, age, tumor size, Ki67 and hormone receptor status were signif-
icantly associated with a different probability for patients of being included in one treatment
group or in one other. Patients with older age had more chance of receiving no adjuvant sys-
temic therapy or adjuvant systemic therapy without trastuzumab than with trastuzumab (odds
ratio 1.10, 95% CI 1.03–1.18, and 1.03, 95% CI 0.99–1.07, respectively; p = 0.007). Patients with
pT1b tumors less frequently did not receive adjuvant systemic therapy or received adjuvant
systemic therapy without trastuzumab than adjuvant systemic therapy with trastuzumab (odds
ratio 0.06, 95% CI 0.02–0.20, and 0.35, 95% CI 0.17–0.72, respectively; p<.001). Similarly,
patients whose tumors had a high proliferation index had less chance to not receive adjuvant
systemic therapy or to be treated with adjuvant systemic therapy without trastuzumab than to
receive adjuvant systemic therapy with trastuzumab (odds ratio 0.24, 95% CI 0.07–0.79, and
0.53, 0.27–1.05, respectively; p = 0.019). Patients with positive hormone receptor status were
less frequently included in the no adjuvant systemic therapy than in the adjuvant systemic ther-
apy with trastuzumab group (odd ratio 0.06, 95% CI 0.01–0.24), but they had more chance of
receiving adjuvant systemic therapy without trastuzumab than with trastuzumab (odd ratio
8.87, 95% CI 2.55–30.84; p<0.001).

Table 2. Local-regional treatments.

Local-regional treatment All patients, n = 303 No AST, n = 34 AST without trastuzumab, n = 65 AST with trastuzumab, n = 204

Surgery

Conservative 232 (77%) 16 (47%) 57 (88%) 159 (78%)

Mastectomy 71 (23%) 18 (53%) 8 (12%) 45 (22%)

Axillary dissection

No 253 (83%) 26 (76%) 57 (88%) 179 (83%)

Yes 45 (15%) 8 (24%) 8 (12%) 29 (14%)

Unknown 5 (2%) 0 (0%) 0 (0%) 5 (2%)

Radiotherapy

No 104 (34%) 23 (68%) 22 (34% 59 (29%)

Yes 199 (66%) 11 (32%) 43 (66%) 145 (71%)

AST: adjuvant systemic therapy

doi:10.1371/journal.pone.0136731.t002

Table 3. Adjuvant systemic therapies.

Type of AST All patients, n = 303 No AST, n = 34 AST without trastuzumab, n = 65 AST with trastuzumab, n = 204

No systemic therapy 34 (11%) 34 (100%) - -

CT 79 (26%) - 5 (8%) 74 (36%)

HT 71 (23%) - 58 (89%) 13 (6%)

CT + HT 119 (39%) - 2 (3%) 117 (57%)

AST: adjuvant systemic therapy; CT: chemotherapy; HT: hormone therapy

doi:10.1371/journal.pone.0136731.t003
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Treatment efficacy
After 38.6 months of median follow-up (IQR 23.4–53.9 months) local and/or distant recur-
rences were 5/34 (15%) in the no adjuvant systemic therapy group, 2/65 (3%) in the adjuvant
systemic therapy without trastuzumab group, and 3/204 (1.5%) in the adjuvant systemic ther-
apy with trastuzumab group. A statistically significant difference (p<0.001) in 5-years disease-
free survival was observed among groups: 69.6% in the no adjuvant systemic therapy group,
94.3% in the adjuvant systemic therapy without trastuzumab group and 95% in the adjuvant
systemic therapy with trastuzumab group (no adjuvant systemic therapy vs adjuvant systemic
therapy without trastuzumab, adjusted p = 0.007; no adjuvant systemic therapy vs adjuvant
systemic therapy with trastuzumab, adjusted p<0.001; adjuvant systemic therapy without tras-
tuzumab versus adjuvant systemic therapy with trastuzumab, adjusted p = 0.621). Kaplan
Meier’s disease-free survival curves according to treatment group and stage are shown in Fig
1A and 1B. We observed one death without recurrence in the no adjuvant systemic therapy
group.

The characteristics of patients who developed recurrent disease are reported in Table 5.

Discussion
In our retrospective study, 269 out of 303 (89%) patients undergoing surgery from 2007 to
2012 for pT1a-b pN0 breast cancer in 28 Italian sites received adjuvant systemic therapy, and
204 patients (66%) received adjuvant systemic therapy with trastuzumab. The majority of
patients treated with adjuvant systemic therapy plus trastuzumab (191/204; 93%) received
chemotherapy.

The high number of patients treated with chemotherapy plus trastuzumab suggests that
medical oncologists in Italy feel that HER2-positive tumors have a more aggressive behavior,
and that adjuvant trastuzumab may be beneficial in most cases.

This study aimed to identify the clinical and pathological characteristics that may have
influenced oncologists in the choice of adjuvant systemic therapeutic strategy. We observed a

Table 4. Multivariate analysis.

Variable Systemic therapy Odds ratio (95% CI) p value

Age (as continuous variable) No AST vs AST + trastuzumab 1.10 (1.03–1.18) 0.007

AST vs AST + trastuzumab 1.03 (0.99–1.07)

Menopausal status (Post vs Pre) No AST vs AST + trastuzumab 1.28 (0.27–6.16) 0.875

AST vs AST + trastuzumab 1.24 (0.47–3.27)

Stage (pT1b vs pT1a) No AST vs AST + trastuzumab 0.06 (0.02–0.20) <.001

AST vs AST + trastuzumab 0.35 (0.17–0.72)

Histology (Others vs Ductal) No AST vs AST + trastuzumab 7.90 (0.90–69.12) 0.168

AST vs AST + trastuzumab 0.99 (0.21–4.50)

Grading (G3 vs G1) No AST vs AST + trastuzumab 0.81 (0.06–10.11) 0.221

AST vs AST + trastuzumab 0.45 (0.11–1.82)

HR status (Positive vs Negative) No AST vs AST + trastuzumab 0.06 (0.01–0.24) <.001

AST vs AST + trastuzumab 8.87 (2.55–30.84)

Ki67 (� 14% vs <14%) No AST vs AST + trastuzumab 0.24 (0.07–0.79) 0.019

AST vs AST + trastuzumab 0.53 (0.27–1.05)

AST: adjuvant systemic therapy; HR: hormone receptors

doi:10.1371/journal.pone.0136731.t004
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different distribution among the three different groups of treatment (no adjuvant systemic
therapy, adjuvant systemic therapy with trastuzumab and without trastuzumab) of the follow-
ing characteristics that may have conditioned the treatment choice: age, menopausal status,
histology, tumor size, grading, Ki67 and hormone receptor status. In the multivariate analysis
tumor size, Ki67, age and hormone receptor status were significantly associated with the
administration of adjuvant systemic therapy with trastuzumab (Table 4).

Tumor size seems to have played an important role in the choice of treatment, as shown by
multivariate analysis (p =<.001) (Table 4). In fact, the patients who did not receive any adju-
vant systemic therapy had mainly pT1a tumors (29/34, 85%; Table 1), whereas patients treated
with adjuvant systemic therapy plus trastuzumab had more frequently pT1b tumors (156/204,
76%; Table 1). Tumor size is a relevant prognostic factor for early breast cancer patients and
data from US National Cancer Database showed that among 123,212 patients with pT1a-b
pN0 breast cancer, unselected for HER2 status, 5-year survival rates were marginally but signif-
icantly higher for pT1a than pT1b (94.3% vs 93,1%, p = 0.04) [25]. In fact, in our study we
observed that patients with pT1b tumors were treated with adjuvant systemic therapy plus tras-
tuzumab more frequently than those with pT1a tumors (156/204, 76% vs 46/97, 47%; Table 1).

On the other hand, the tumor size alone was not sufficient for the Italian oncologists to
establish the type of adjuvant treatment. In fact, 47% of pT1a pN0 HER2-positive breast cancer
patients (46 out of 97 patients with pT1a tumors) received adjuvant systemic therapy with tras-
tuzumab, because other bio-pathological and clinical characteristics had an impact on the
treatment choice, such as proliferation index, age, and hormone receptor status.

The proliferation index was another parameter significantly associated with the choice of
therapy in our study (p = 0.015 at the multivariate analysis; Table 4) and adjuvant systemic
therapy plus trastuzumab was administered more frequently to patients with high Ki67. The
prognostic role of Ki67 was shown in a meta-analysis of 40 studies on 12.000 patients, where
high levels of Ki67 were associated with a worse survival [26]

Patients treated with adjuvant systemic therapy plus trastuzumab were younger than
patients who received adjuvant systemic therapy without trastuzumab or no systemic therapy,
with statistical significance at multivariate analysis (p = 0.007).Probably this was due to the fact
that increasing age is often associated with cardiovascular comorbidities which enhance the
risk for treatment-related adverse events, especially in unselected elderly patients treated out-
side of clinical trials. In a retrospective population-based study, most elderly patients com-
pleted the therapy with adjuvant trastuzumab, but 3.6% of patients were hospitalized for
cardiotoxicity [27]. We have no sufficient data about safety of adjuvant trastuzumab in the
elderly due to the limited number of older pts enrolled in clinical trials. Median age of patients
enrolled in the HERA trial was 49 years [14], and there are not many data about safety of
adjuvant trastuzumab in the elderly due to the limited number of older patients enrolled in
clinical trials. In the HERA trial, at a median follow-up of 3.6 years, among 1,703 patients
treated with trastuzumab for 1 year, severe heart failure and significant decrease of the ejection
fraction were reported in 0.8% and 3.6% of patients respectively, compared with 0% and 0.6%
reported in the observation arm of the study [28]. It is well-known that increasing age is often
associated with cardiovascular comorbidities which enhance the risk for treatment-related car-
diac events, especially in unselected elderly patients treated outside from clinical trials. In a ret-
rospective population-based study, most elderly patients completed the therapy with adjuvant

Fig 1. A. Disease-free survival according to treatment group. Fig 1A shows Kaplan Meier’s disease-free survival curves according to treatment
group. B. Disease-free survival according to stage. Fig 1B shows Kaplan Meier’s disease-free survival curves according to stage; the analysis was
performed on 301 patients, since data on stage were missing for 2 patients.

doi:10.1371/journal.pone.0136731.g001
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trastuzumab, but 3.6% of patients were hospitalized for cardiac toxicity [28]. Age and comor-
bidities were factor associated with treatment completion and with incidence of cardiac adverse
events. We did not collect data about comorbidities in detail, therefore we could not say how
comorbidities influenced the choice for the adjuvant treatment.

In our study, hormone receptor status significantly affected the decision about the adjuvant
therapeutic strategy. The distribution of hormone receptor positive and negative tumors in the
adjuvant systemic therapy plus trastuzumab group (n = 204) was similar to all patients
(Table 1), while the main difference in terms of distribution of hormone receptor status was
observed between the no adjuvant systemic therapy group (n = 34) where there was a preva-
lence of hormone receptor negative tumors (88%) and the adjuvant systemic therapy without
trastuzumab group (n = 65) where there was a prevalence of hormone receptor positive tumors
(94%) and 89% of patients received only endocrine therapy. In the multivariate analysis,
patients with hormone receptor positive tumors received more frequently adjuvant systemic
therapy alone than adjuvant systemic therapy plus trastuzumab (odds ratio 8.87, 95% IC 2.55–
30.84; p<0.001). Since among HER2-positive disease, hormone receptor positive tumors have
a better prognosis than hormone receptor negative tumors [29], this may explain the decision
of oncologists to avoid trastuzumab and prescribe adjuvant endocrine therapy alone in a sub-
group of patients with hormone receptor positive, HER2-positive, node-negative small breast
cancer.

After a median follow-up of 38.6 months, the recurrence rate was higher for patients not
treated with adjuvant systemic therapy (15%) compared with those receiving adjuvant systemic
therapy plus trastuzumab (1.5%). This finding adds to a growing body of evidence on the
potential benefit of adjuvant trastuzumab in HER2-positive small tumors with negative nodes
[21–23]. Interestingly, 5-year disease-free survival probabilty rates were 95% for adjuvant
systemic therapy with trastuzumab group and 94.3% for adjuvant systemic therapy without
trastuzumab group (adjusted p = 0.621). Since in the adjuvant systemic therapy without trastu-
zumab group were included mainly patients with hormone receptor positive tumors receiving
endocrine adjuvant therapy, these results suggest that trastuzumab could be avoided in selected
cases of hormone positive breast cancer.

However, no definitive conclusion may be drawn about the efficacy of trastuzumab in this
setting, due to many limitations of our study. First, our study is a retrospective study with a
limited sample size, not specifically designed to detect a difference of outcomes between
patients receiving trastuzumab and those not receiving trastuzumab. Second, the follow-up
time is relatively short.Our data suggest that adjuvant systemic therapy could be beneficial also
for pT1a pN0 tumors. Even if pT1a has generally a better prognosis than pT1b tumors, Houve-
naeghel et al reported a worse relapse-free survival for pT1a compared with pT1b tumors [30].
One of the hypotheses reported by the authors is that the lack of adjuvant trastuzumab-based
treatment in pT1a HER2-positive tumors could have contributed to a less favorable outcome.

Although the pT1a-b pN0 breast cancer generally has a good prognosis, it is now recognized
that molecular subtypes affects the outcome. In particular, triple-negative and HER2-positive
tumors have a worse prognosis than hormone receptor positive tumors, even for node negative
and� 1cm in size breast carcinoma [5–8,10].

Population with pT1a-b pN0 breast cancer was not represented in phase III randomized tri-
als of adjuvant trastuzumab [11–19], since most of the studies included only node positive or
high risk node negative breast cancers, with primary tumors size� 2 cm.

Only the BCIRG 006 trial, which randomized into 3 arms (AC!T vs AC!TH vs TCH
arm) 3,222 women with HER2 positive breast cancer and included patients with node positive
or high risk node negative disease (i.e. with at least one of the following risk factors: tumor
size> 2 cm, histologic and/or nuclear grade 2–3, age< 35, hormone receptor negative status),

Promher: Adjuvant Therapy for HER2-Positive T1a-b N0 Breast Cancer

PLOS ONE | DOI:10.1371/journal.pone.0136731 September 4, 2015 11 / 14



enrolled 148 women with tumor size<1 cm [16]. The 5-year disease-free survival rate for
patients with<1 cm tumours was 86% for both trastuzumab-containing arms compared with
72% for chemotherapy alone. However, the nodal status of patients with these small tumors
was not reported by the authors, therefore no definitive conclusions can be drawn on the effi-
cacy of trastuzumab in the adjuvant therapy for HER2 positive pT1a-b pN0 breast cancer.

Recently, in a large single-arm prospective clinical trial, 406 patients with HER2-positive,
node negative breast cancer up to 3 cm were treated with adjuvant paclitaxel and trastuzumab,
with a 3-year rate of survival free from invasive disease of 98.7% [20]. The study enrolled 192
patients with pT1a-b pN0 breast cancer, and the outcome of patients with� 1 cm tumors did
not differ from that of patients with larger tumors, underlying the role of adjuvant trastuzumab
in this setting. Similarly, in a single-arm phase 2 study on 493 patients with early stage HER2
positive breast cancer treated with a four-cycle regimen of docetaxel and cyclophosphamide
combined with trastuzumab, 95 patients with node negative,� 1 cm tumors had 100% of
3-year disease-free and overall survival rate. These data suggest that a depotentiated and possi-
bly less toxic regimen could be an option for patients with HER2-positive small tumors.

Conclusion
From 2007 to 2012, in Italian daily clinical practice, 66% of patients with HER2-positive, pT1a-
b pN0 breast cancer received adjuvant systemic therapy plus trastuzumab. The main clinical
and pathological characteristics that influenced physicians in the choice of treatment were
tumor size, proliferation index, hormone receptor status and the age of patients. After 38.6
months of median follow-up, the highest recurrence rate was observed in the no adjuvant sys-
temic therapy group (15%), with a small difference in 5-year disease-free survival between
adjuvant systemic therapy with trastuzumab and adjuvant systemic therapy without trastuzu-
mab group (95% and 94.3%, respectively). It should be emphasized, however, that in the adju-
vant systemic therapy with trastuzumab group 94% of tumors were hormone receptor positive
and 89% of patients were treated with endocrine therapy only. Our study adds further data to
the growing evidence that adjuvant trastuzumab treatment is beneficial to the prognosis of
HER2-positive pT1a-b pN0 breast cancer, but selected patients with hormone receptor positive
tumors might benefit from endocrine therapy only.
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