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Abstract Addition of trastuzumab to adjuvant chemo-

therapy has dramatically reduced the risk of recurrence and

has become the standard of care for human epidermal

growth factor receptor 2 (HER2)-positive early breast

cancer patients. Since most data on trastuzumab benefits

come from clinical trials, conducted in selected patient

populations, we performed a retrospective analysis of

HER2-positive early breast cancer patients treated in the

‘‘pre-trastuzumab’’ and ‘‘trastuzumab’’ eras, with the aim

to determine patients’ outcomes in real-world practice. 925

consecutive HER2-positive breast cancer patients treated

with adjuvant chemotherapy in ten Italian oncologic cen-

ters were identified. Patients who had received adjuvant

chemotherapy alone (cohort A, 352 patients), and patients

who had received adjuvant chemotherapy followed or

combined with trastuzumab (cohort B, 573 patients) were

analyzed. Relapse rate at 3 years, relapse-free survival, and

overall survival were significantly more unfavorable in the

cohort A than in the cohort B (p \ 0.0001). In multivariate

analysis, factors related to relapse were younger age,

advanced stage at diagnosis, absence of hormonal and of

trastuzumab therapy. The benefit derived from the addition
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of trastuzumab was independent of nodal status and hor-

monal receptors expression. A subgroup analysis including

163 ‘‘triple positive’’ tumors with high levels of estrogen

and progesterone receptor (TP50) suggested that addition

of trastuzumab to adjuvant chemotherapy and hormonal

therapy did not translate into better outcomes. In our ana-

lysis, trastuzumab benefit was confirmed in all but a small

subset of TP50 tumors subgroups. In this subset further

investigations are needed.

Keywords HER2-positive � Adjuvant chemotherapy �
Trastuzumab � Triple positive tumors � Breast cancer

Introduction

Breast cancer is a heterogeneous disease. Overexpression

or amplification of HER2 is detectable in 15–25 % of

tumors and is associated with poor prognosis [1, 2].

With the exception of endocrine therapy, no other sys-

temic treatments like trastuzumab, a monoclonal antibody

against the extracellular domain of HER2, demonstrated

such a magnitude of beneficial effects. In the metastatic

setting, the combination of chemotherapy and trastuzumab

increased time to progression and overall survival (OS) [3].

Several randomized trials demonstrated the impact of

adjuvant trastuzumab on relapse-free survival (RFS) and

OS in early breast cancer patients with HER2-positive

tumors [4–10], but few data are available on patients

treated in routine practice outside of clinical trials. This

issue was recently addressed by the GHEA study, which

retrieved medical records of 1,002 patients treated in rou-

tine clinical practice with adjuvant chemotherapy followed

by trastuzumab in 42 Italian oncologic centers [11]. A

number of retrospective evaluations confirmed the unfa-

vorable outcome of HER2-positive patients in the ‘‘pre-

trastuzumab’’ era, or the prognostic advantage of trast-

uzumab administration, even outside of clinical trials but,

usually, data come from population-based studies, low

number of patients, and short follow-up.

To this end, we carried out a multicenter, retrospective

analysis of HER2 positive early breast cancer patients

treated with adjuvant chemotherapy alone or with chemo-

therapy and trastuzumab in real-world practice, to deter-

mine patient’s outcomes in terms of relapse rate at 3 years

(RR-3 year), RFS, breast cancer specific survival (BCSS)

and OS, and to investigate on the determinants of clinical

outcomes.

Patients and methods

Our cohort included HER2-positive, consecutive early

breast cancer patients treated in adjuvant setting in routine

practice in ten Italian oncologic centers from January 1998

to December 2011. Medical records related to demo-

graphic, clinical, pathologic, and molecular features,

adjuvant therapies and outcomes were retrieved. Anony-

mized data were entered into a database. Two cohorts were

analyzed: patients who received adjuvant chemotherapy

without trastuzumab, mostly until 2005 (cohort A), and

patients who received adjuvant chemotherapy followed by

or combined with trastuzumab (cohort B), starting from

2006, when trastuzumab was approved in Italy as adjuvant

treatment. Endocrine treatment and radiotherapy were

given whenever indicated.

Pathology assessment was performed on surgical spec-

imens by pathologists of participating centers. Estrogen

receptors (ER) and progesterone receptors (PgR) status was

considered positive if C1 % of tumor cells were stained by

mAbs 6F11 and 1A6 (Menarini), respectively. Ki-67 was

tested using the mAb MIB1 (Dako) and regarded high if

C14 % of the cell nuclei were immunostained. HER2

overexpression was tested using the polyclonal antibody

A0485 (Dako), and was considered positive if grade 3?

staining intensity by immunohistochemistry, or grade 2?

with gene amplification by fluorescence, silver or chro-

mogenic in situ hybridization was detected. If missing, the

molecular features were centrally evaluated on formalin-

fixed, paraffin-embedded tissue sections, whenever avail-

able. Local institutional ethic committees approved this

study.

Statistical analysis

The associations between variables were tested by Pearson

Chi Square test or Fisher Exact test, when appropriate. The

Hazard Ratio and confidence limits (CI) were estimated for

each variable using the Cox univariate model. Significance

was defined at the p B 0.05 level. A multivariate Cox

hazard model was developed using stepwise regression

(forward selection) by selecting significant variables upon

univariate analysis. Enter limit and remove limit were

p = 0.10 and p = 0.15, respectively. Survival was calcu-

lated by the Kaplan–Meier analysis from the date of sur-

gery until the time of death for breast cancer (BCSS), death

for any causes (OS), relapse (RFS), or last visit (OS and

RFS). Survival curves were truncated at that time-point

where the recommendations according to Pocock et al.

were satisfied [12]. The log-rank test was used to assess

differences between subgroups. Significance was defined at

the p B 0.05 level.
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With regard to RR-3 year, the odds ratio (OR), and the

95 %CI were estimated for each variable. A multivariate

logistic regression model was developed using stepwise

regression (forward selection). Enter limit and remove limit

were p = 0.10 and p = 0.15, respectively. SPSS software

(SPSS version 21.0, SPSS Inc., Chicago, Illinois, USA)

was used for statistical evaluations.

Results

Patient characteristics and histopathological features

We identified 925 HER2-positive, consecutive, early breast

cancer patients treated in ten Italian cancer centers over a

13-year time window.

Main baseline patients and tumor characteristics are

reported in Table 1. Overall, HER2 was overexpressed

(3?) in 85.4 % and HER2 gene was amplified in 14.6 % of

patients.

Among patients enrolled, 352 (38 %) received adjuvant

chemotherapy without trastuzumab (cohort A) while 573

(62 %) patients received adjuvant chemotherapy followed

by or combined with trastuzumab (cohort B). Median age,

Table 1 Main baseline patient characteristics in 925 patients

Characteristic N (%)

Cohort A (352 pts) Cohort B (573 pts)

Age

Median 54 55

Range 29-85 23-87

Menopausal status

Pre 125 (35.5) 192 (33.5)

Post 227 (64.5) 381 (66.5)

Histology

Ductal 323 (91.8) 544 (94.9)

Lobular 13 (3.7) 23 (4)

Other 16 (4.5) 6 (1.1)

Tumor size

T1 175 (49.7) 332 (57.9)

T2 160 (45.4) 211 (36.9)

T3 13 (3.7) 18 (3.1)

T4 2 (0.6) 11 (1.9)

Unknown 2 (0.6) 1 (0.2)

Nodal status

N0 139 (39.6) 301 (52.5)

N1 112 (31.8) 162 (28.3)

N2 61 (17.3) 67 (11.7)

N3 39 (11.0) 40 (7.0)

Unknown 1 (0.3) 3 (0.5)

Clinical stage

I 101 (28.7) 216 (37.7)

II 141 (40) 251 (43.8)

III 108 (30.7) 103 (18)

Unknown 2 (0.6) 3 (0.5)

Grading

G1 21 (6) 22 (3.8)

G2 124 (35.2) 178 (31.1)

G3 183 (51.9) 356 (62.1)

Unknown 24 (6.9) 17 (3)

Ki67

\14 % 62 (17.6) 104 (18.2)

C14 % 256 (72.7) 451 (78.7)

Unknown 34 (9.6) 18 (3.1)

HER2 status

Overexpressed (3?) 289 (83.8) 476 (86.3)

Amplified 63 (16.2) 97 (13.7)

Hormone receptor status

Negative 115 (32.7) 188 (32.8)

Positive 237 (67.3) 385 (67.2)

TP tumors 158 (44.9) 283 (49.4)

TP50 tumors 49 (14.3) 114 (19.9)

Pts patients; TP triple positive tumors (HER2/ER/PgR-positive);

TP50 TP patients with both ER and PgR staining in 50 % or more

tumor cells

Table 2 Main treatment characteristics in 925 patients

Characteristics N (%)

Cohort A

(352 pts)

Cohort B

(573 pts)

Surgery

Conservative 201 (57.1) 346 (60.4)

Radical 151 (42.9) 227 (39.6)

Chemotherapy regimens

Anthracyclines-based 174 (49.4) 92 (16.1)

Taxanes-based 17 (4.8) 82 (14.3)

Anthracyclines and Taxanes-based 70 (19.9) 374 (65.3)

Non-anthracyclines and

Non-taxanes–based

89 (25.3) 18 (3.1)

Unknown 2 (0.6) 7 (1.2)

Cycles of chemotherapy

\6 95 (27) 84 (14.7)

C6 255 (72.4) 483 (84.3)

Unknown 2 (0.6) 6 (1)

Radiotherapy

Yes 199 (56.5) 407 (71)

Not 153 (43.5) 166 (29)

Hormonal therapy

Yes 237 (67.3) 385 (67.2)

Not 115 (32.7) 188 (32.8)

Pts patients
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menopausal status, and mean tumor size were well-bal-

anced between the two cohorts. Axillary lymph-nodes were

positive in 212 patients (60.1 %) in the cohort A and in 269

(47 %) patients in the cohort B. Among node-negative

patients, there were 22 pT1a/b and 70 pT1c tumors in the

cohort A, and 52 pT1a/b and 154 pT1c in the cohort B.

Ki67 was C14 in 72.7 % of tumors in the cohort A and in

78.7 % in the cohort B. Overall, 622 patients had ER and/

or PgR (HR)-positive tumors in the two cohorts, (67.3 and

67.2 % in the cohort A and B, respectively), and were

prescribed endocrine adjuvant therapy at the end of che-

motherapy. HR negative tumors had more frequently

higher histologic grade (p \ 0.0001) and larger tumor size

(p \ 0.0001) than HR-positive tumors. We identified 441

HER2/ER/PgR-positive (triple positive, TP) tumors, 158 in

the cohort A, and 283 in the cohort B. TP tumors were

more likely to present with more favorable histologic grade

(p \ 0.0001) and lower Ki67 (p = 0.008). Among TP

tumors, we identified 163 tumors with both ER and PgR

staining in C50 % of tumor cells (TP50), 49 in the cohort

A, and 114 in the cohort B.

Systemic treatment

Data on adjuvant treatment are reported in Table 2.

On the whole population, 28.7 % of the patients

received anthracyclines-based, 10.7 % taxane-based, 48 %

anthracycline-taxane-based, and 11.6 % anthracycline-

taxane-free chemotherapy.

In the cohort A, chemotherapy regimens were anthra-

cycline-based in 49.4 %, taxane-based in 4.8 %, anthra-

cycline-taxane-based in 19.9 %, anthracycline-taxane-free

in 25.3 % of the patients. In the cohort B, chemotherapy

regimens were anthracycline-based in 16.1 %, taxane-

based in 14.3 %, anthracycline-taxane-based in 65.3 %,

anthracycline-taxane-free in 3.1 % of the patients.

Two-hundred and fifty-five, and 483 patients (72.4 and

84.3 %) received C6 cycles in the cohort A and B,

respectively.

In the cohort B, trastuzumab was given sequentially in

42 % of the patients, and concomitantly with chemother-

apy in 58 % of the patients. The majority of patients

received trastuzumab every 3 weeks (94 %). The median

duration of trastuzumab treatment was 52 weeks (range,

1–104).

Survival analyses

The median follow-up of the entire population was

65 months (range 1–214), 102 months (range 2–214) in the

cohort A, and 55 months (range 1–148) in the cohort B.

We observed 201 cases of disease recurrence, 136 in the

cohort A, and 65 in the cohort B.

The RR-3 year for patients in the cohort A was 18.5 %,

and in the cohort B it was 7.8 % (p \ 0.0001).

Kaplan–Meier curves showed that the 5-year RFS in the

cohort A was 71 %, while it was 88.6 % in the cohort B

(p \ 0.0001) (Fig. 1a, b). The 5-year OS was 88.4 and

96 % in the cohort A and B respectively, while the 10-year

OS was 72.3 and 93.3 % in the cohort A and B

(p \ 0.0001). The 5-year BCSS was 89.2 and 96.2 % in the

cohort A and B, the 10-year BCSS was 73.3 and 93.5 % in

the cohort A and B (p \ 0.0001).

The higher hazard rate of recurrence was in the first

5 years in both cohorts (Fig. 2). In multivariate analysis,

the whole population factors related to relapse were

younger age, advanced stage at diagnosis, absence of

hormonal treatment and of trastuzumab therapy (Table 3).

Among node-negative patients, the RR-3 year was 14.4 %

in cohort A and 3.6 % in cohort B (p \ 0.0001), whereas in

node-positive group these values were 20.6 and 12.3 %,

respectively (p = 0.02). Kaplan–Meier curves showed that,

in node-negative subgroup, the 5-year RFS was 76.2 % in the

cohort A and 93.9 % in the cohort B (p \ 0.0001); the 5-year

OS was 90.5 and 97.6 % in the cohort A and B, respectively

(p = 0.0002). In node-positive subgroup, the 5-year RFS was

68.1 and 82.8 % in the cohort A and B, respectively

(p = 0.0003); the 5-year OS was 87.5 % in the cohort A and

94.3 % in the cohort B (p = 0.009).

Overall, HR-negative tumors had a trend toward a worse

RR-3 year than HR positive tumors (15.2 and 10.5 %,

respectively) (p = 0.05). The RR-3 year was 16.2 and

6.3 % (p \ 0.0001) in patients with HR-positive tumors

(ER and/or PgR positive) in the cohort A and B, respec-

tively, whereas it was 22.8 and 10.7 % in patients with HR-

negative tumors (p = 0.007) in the cohort A and B,

respectively (Fig. 4). Overall, HR-negative disease had a

trend toward a worse 5-year RFS outcome than HR-posi-

tive disease, but the difference was not statistically sig-

nificant (p = 0.63). The 5-year RFS of patients with HR-

negative tumors was 70.2 % in the cohort A, and 86.1 % in

the cohort B (p = 0.002). The 5-year RFS of patients with

HR-positive tumors was 71.7 % in the cohort A, while it

was 89.7 % in the cohort B (p \ 0.0001) (Fig. 3a). Overall,

5-year OS was 90.9 % in the HR-negative group and

93.8 % in the HR-positive group (p = 0.36). Among HR-

positive patients, the 5-year OS was 90.7 and 96.1 % in the

cohort A and B, respectively (p = 0.006), while for HR-

negative patients it was 84.3 and 95.8 % in the cohort A

and B (p = 0.002), respectively (Fig. 3b).

In the 441 TP patients, the RR-3 year was 15 % in

cohort A and 6.4 % in cohort B (p = 0.005) (Fig. 4). The

5-years RFS was 71.7 % in the cohort A and 91 % in the

cohort B (p \ 0.0001), while the 5-year OS was 92.1 % in

the cohort A and 96.6 % in the cohort B (p = 0.005).

Conversely, in the small subset of TP50 patients, the RR-
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3 year was 6.2 % in the cohort A and 5.4 % in the cohort B

(p = 0.84) (Fig. 4). The 5-years RFS was 89.7 % in the

cohort A and 92.3 % in the cohort B (p = 0.27), and the

5-year OS was 95.7 % in the cohort A and 94.9 % in the

cohort B (p = 0.37).

Twenty out of 59 patients with small (pT1a/b), node-

negative tumors received adjuvant chemotherapy without

trastuzumab (cohort A), and 39 received trastuzumab

(cohort B). The RR-3 year for patients with pT1a/b tumors

was 20 % in the cohort A and 5.1 % in the cohort B

(p = 0.17). In pT1c node-negative tumors, we analyzed 70

patients in the cohort A and 154 in the cohort B. The RR-

3 year was 10 % in the cohort A and 4 % in the cohort B

(p = 0.08). In this subgroup, the 5-year RFS was 81.7 % in

the cohort A and 92.5 % in the cohort B (p = 0.003), while

the 5-year OS was 84.3 % in the cohort A and 95.8 % in

the cohort B (p = 0.002).

When analyzing only patients who had received

homogeneous adjuvant treatments with anthracyclines

combined with or followed by taxanes, namely 66 patients

in the cohort A and 317 patients in the cohort B, the RR-

3 year was 22.7 % in cohort A and 7.9 % in the cohort B

(p \ 0.0001); the 5-year RFS was 67.0 % in the cohort A

and 87.2 % in the cohort B (p \ 0.0001), while the 5-year

OS was 86.4 % in the cohort A and 95.7 % in the cohort B

(p = 0.006), confirming the results of the overall

population.

Fig. 1 a Five-year relapse-free

survival in the overall

population. b Five-year overall

survival in the overall

population

Fig. 2 Relapse rate in the overall population

Table 3 Multivariate analysis

in 925 patients for relapse-free

survival (RFS) and 3-years

relapse-rate (RR3y)

CI confidence interval; HR

hazard ratio; OR odds ratio

Factors RFS RR3y

HR (95 %CI) p value OR (95 %CI) p value

Adjuvant hormonal therapy

No versus Yes 1.72 (1.26–2.37) 0.001 2.54 (1.56–4.13) \0.0001

Stage

III versus I–II 2.82 (2.04–3.89) \0.0001 3.55 (2.17–5.81) \0.0001

Adjuvant trastuzumab

No versus Yes 2.27 (1.62–3.19) \0.0001 2.33 (1.44–3.78) 0.001

Age at diagnosis

\55 versus [55 1.53 (1.11–2.12) 0.01 – –
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In regard to first site of recurrence, even non-significant,

we observed in the cohort A more visceral and bone

recurrences and less local and soft tissue recurrences than

in trastuzumab-treated patients, who conversely experi-

enced a non-significant trend toward a higher incidence of

brain recurrence, which was 3.7 % in the cohort A and

6.3 % in the cohort B (p = 0.65) (Fig. 5). Overall, TP

tumors were more likely to recur in soft tissues with respect

to non-TP tumors (p = 0.03) (16 out of 24 soft tissue

recurrences, 12 in the cohort A and 4 in the cohort B), and

developed 3 out of 9 brain metastases, but no conclusion

can be drawn due to the small sample size. There was no

difference with regard to the sites of recurrence in TP50

tumors, but numbers are very low.

Discussion

Our results confirm the relevant impact of adjuvant trast-

uzumab in the outcome of patients with HER2-positive

tumors treated in real-world practice.

Overall, the RR-3 year observed was significantly more

favorable in the trastuzumab cohort (7.8 %) compared to

that of patients treated with chemotherapy without trast-

uzumab (18.5 %), (p \ 0.0001). Kaplan–Meier curves

confirmed a more favorable 5-year RFS (88.6 % vs 71 %,

p \ 0.0001), 5-year OS (96 % vs 88.4 %, p \ 0.0001), and

Fig. 3 a Five-year relapse-free

survival according to hormonal

receptor (HR) status. b Five-

year overall survival according

to hormonal receptor (HR)

status

Fig. 4 Three-year relapse rate according to hormonal receptor (HR)

status. HR hormonal receptor; neg negative; pos positive; TP triple

positive; N number; pts patients. This analysis was performed only for

patients with adequate follow-up

Fig. 5 Incidence of first recurrence according to adjuvant treatment

in 201 patients recurred (136 in the cohort A, 65 in the cohort B)
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5-year BCSS (96.2 % vs 89.2 %, p \ 0.0001) in the cohort

B, thus corroborating the advantage of adding trastuzumab

to standard adjuvant treatments.

Even if trastuzumab benefit was confirmed in a sub-

group analysis including a more homogeneous subset

receiving sequential regimens with anthracyclines and

taxanes, it is not possible to draw any conclusion on the

weight of the type of adjuvant chemotherapy regimens

delivered, because the number of patients were unbalanced

in the two cohorts.

More patients with lymph node-positive tumors were

recruited in the cohort A than in the cohort B (60 and

47 %), possibly reflecting the recent introduction of more

organized screening programs. The advantage of trast-

uzumab administration was observed in node-positive and

node-negative subgroups, both showing more favorable

survival rates in the cohort B. In the node-positive sub-

group, the advantage seems more pronounced at a longer

follow-up period, since at the first analysis (RR-3 year) the

benefit appeared less noticeable (p = 0.02), while the

5-year RFS showed a higher difference between the two

cohorts (p = 0.003).

Trastuzumab benefit in our population was observed in

both HR-negative and HR-positive tumors (Fig. 3a), with a

trend of HR-negative tumors toward a worse outcome. This

is consistent with results of another retrospective analysis

of 897 TP patients treated with chemotherapy and trast-

uzumab between 1988 and 2009, showing a clear advan-

tage in DFS/OS for patients who received adjuvant

endocrine treatment [13].

In the subset of TP tumors, the RR-3 year was signifi-

cantly lower in the cohort B (6.4 %) than in the cohort A

(15 %) (p = 0.005), and at a longer follow-up, the trast-

uzumab benefit became more pronounced, since the 5-year

RFS was 71 % in the cohort A and 88.6 % in the cohort B

(p \ 0.0001), and the 5-year OS was 89.2 % and 96.2 % in

the cohort A and B, respectively (p \ 0.0001). This con-

firms that adding trastuzumab to chemotherapy and hor-

monal therapy in TP patients is highly beneficial, even if

the advantage seems more prominent when we consider a

longer follow-up, in order to take into account late recur-

rences. However, the relatively limited number of patients

included in TP subgroup, and the low number of events,

refrains us from drawing any firm conclusion and encour-

age further studies on similarly characterized patients.

In our series, the RR-3 year in TP50 tumors was

6.2 % in the cohort A and 5.4 % in the cohort B

(p = 0.99), suggesting a lack of trastuzumab benefit,

possibly related to an intrinsically more favorable

prognosis in patients with tumors expressing high levels

of HR, or to very late recurrences not detected by the

current analysis, but we cannot draw any conclusion

because of the small sample size, the unbalanced number

of patients between the two cohorts and the extremely

low number of events.

Our results confirm a higher recurrence risk in the cohort

A even in the subset of small-size node-negative tumors,

further substantiating previous literature data [14–19].

In the present analysis, we found some suggestions of a

higher incidence of brain metastases as the first site of

recurrence in the cohort B, even if it is not statistically

extent, but results are impaired by the low number of

events. The increased rate of brain metastases in patients

treated with trastuzumab is still a matter of discussion.

Results from two metanalyses of randomized trials have

shown a significantly higher incidence of brain metastases

in the arms treated with trastuzumab [20, 21], possibly due

to the longer survival of trastuzumab-treated patients.

Conversely, a retrospective evaluation of the HERA trial

did not confirm an increased risk of developing brain

metastases in the trastuzumab arm [22]. Our data suggested

a higher incidence of soft tissue recurrences in TP tumors,

according to the different pattern of metastatic spread

related to HR status [23]; however, our results are largely

impaired by the low number of events.

Prior to the availability of adjuvant trastuzumab, the

major factor limiting patient survival was the progression

of systemic disease, with the HER2 subtype representing

an unfavorable subgroup. Following the introduction of

trastuzumab, the prognosis of patients with HER2-positive

tumors showed significant improvements, confirmed by a

recent meta-analysis by the Cochrane group, including six

adjuvant and two neoadjuvant randomized trials [24].

Trastuzumab benefit in the adjuvant setting is also

described by some retrospective analyses, but number of

patients is usually low, pathological and clinical parame-

ters heterogeneous, and follow-up periods frequently short.

The GHEA study, recruiting 1.002 patients treated with

sequential adjuvant trastuzumab, reported data similar to

those of the HERA trial, but the median follow-up was

32 months [11]. Recently, a population-based study

examined diverse consecutive series of breast cancers

including a very small subset of HER2-positive subtypes,

before trastuzumab registration, and patients not treated

with any HER2 targeted therapy showed the worst outcome

in terms of OS and DFS of the entire HER2-positive

population [25]. Another population-based study of Cana-

dian patients, including HR-positive, a small subset of 94

HER2-positive, and triple negative tumors in the ‘‘trast-

uzumab era’’, and so treated with trastuzumab whenever

indicated, showed that patients with HER2-positive and

HR-positive tumors had similar outcomes, while triple

negative patients had the worst outcome, confirming the

prognostic impact of trastuzumab administration [26]. A

retrospective evaluation of HER2-positive early breast

cancer treated with or without trastuzumab in routine
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clinical practice between 2006 and 2008 was carried out by

Palmieri et al., confirming that trastuzumab-untreated

patients had an increased risk of recurrence, but analysis

was conducted on a low number of patients [27]. Recent

data on 1,134 patients with HER2-positive early breast

cancer from a German clinical cancer registry showed that

the best OS was found in HER2-positive/HR-positive

patients receiving trastuzumab plus chemotherapy plus

endocrine therapy, compared to the non-trastuzumab

group. In multivariable analysis, HER2-positive patients

treated with chemotherapy and/or endocrine therapy with-

out trastuzumab had a worse OS than the control groups

[28].

Certainly, the present study presents some substantial

limitations. Among the main weaknesses, the retrospective

design makes this study prone to confounding and bias. We

also have to consider the heterogeneity of adjuvant treat-

ments delivered, and the different follow-up length for the

two cohorts; indeed, some late recurrences might have been

possibly missed in the youngest cohort, namely, cohort B.

In regard to the chemotherapy regimen delivered, a

minority of patients received sequential anthracyclines and

taxanes in the cohort A, and this could be another limiting

factor, since the variability in chemotherapy schemes may

have influenced results, even if the analysis in the subgroup

of patients treated with anthracycline and taxane-based

regimens seemed to confirm the findings from the entire

patient population. Moreover, though interesting and sug-

gestive of hypotheses warranting further investigations, the

apparent lack of effect of trastuzumab observed in patients

with tumors with very high levels of HR (TP50) should be

cautiously considered, particularly due to relatively low

number of patients per each subgroup. In addition, the low

number of total recurrence or death events should be

acknowledged as a general limiting factor for data

analyses.

Despite these limitations, our study has some important

strengths. Results from this analysis stems from a large

series of patients, all treated according to standard guide-

lines and with a long length of follow-up which enabled us

to capture the greater part of late recurrences also.

To sum up, our results confirm the benefit of trast-

uzumab administration on patients treated outside of clin-

ical trials in quite all the subtypes of HER2-positive

tumors, and make the argument to perform further trials in

molecularly defined subgroups. In fact, data on the effect of

trastuzumab in routine setting, and particularly in HER2-

positive subgroups, are still scarce, deriving usually from

low number of patients and with frequently short follow-up

periods. Moreover, results herein presented, particularly in

specific subsets such as the TP tumors and in tumors with

high HR expression, require further evaluation. In these

subsets, hormonal manipulations are the mainstay of

treatment, whereas the benefit coming from chemotherapy

is of a lower extent compared to other intrinsic subtypes.

Likewise, in these tumors the impact of adjuvant trast-

uzumab on long-term outcomes is not so well-defined.

From a biological standpoint, we might speculate that in an

oncogenic background dominated by hormone-related

stimuli, HER2 signaling might not be essential for cancer

cells. To test this hypothesis, we are now performing a

wider observational retrospective study in order to achieve

a more exact picture on trastuzumab benefit in TP and

TP50 tumors.
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