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Abstract As the use of screening mammography

expands, the proportion of invasive breast cancer B1 cm is

increasing. The aims of this study were: (1) to identify risk

factors for systemic metastases in patients with B1 cm

invasive breast cancer and (2) to investigate the patient

groups at the greatest risk for metastases with such small

tumors. Data were collected retrospectively from the breast

cancer registry of our institution for patients with invasive

breast cancer from October 1994 to December 2004. Of

4,036 patients who received curative breast cancer surgery,

we identified 427 patients who had T1a or T1b breast cancer

excluding 39 patients who received neoadjuvant chemo-

therapy. Ipsilateral axillary lymph node involvement was

found in 13% (57/427) of patients at the time of surgery. A

multivariate analysis was conducted in 370 (T1aN0,

T1bN0) patients without lymph node involvement. In a

Cox-regression model, HER-2 positive and triple negative

(TN) groups were identified as independent risk factors to

predict distant relapse-free survival (DRFS) [Hazard ratio

(HR) 8.8, P = 0.003 for HER-2 positive group; HR 5.1,

P = 0.026 for TN group] in T1bN0 tumors. Statistical

significance was not maintained when the analysis was

limited to T1aN0 tumors. Even though T1aN0 and T1bN0

tumors have a relatively low risk of systemic failure, anti-

HER-2-directed therapy for HER-2 group and new inno-

vative adjuvant systemic treatment for TNBC patients with

T1bN0 tumors should be considered. Prospective adjuvant

trials are warranted in these subgroups of patients.

Keywords HER-2 � Triple negative breast

cancer (TNBC) � B1 cm Invasive breast cancer �
Adjuvant treatment

Introduction

As the use of screening mammography grows, the pro-

portion of invasive breast cancer with tumor size B1 cm is

increasing [1–3]. Patients with breast cancers B1 cm have

a relatively low incidence of loco-regional axillary lymph

nodal metastases as well as systemic metastases and rep-

resent a subset whose prognosis is so favorable that the use

of adjuvant systemic therapy is not routinely recom-

mended, particular in node-negative patients [4–7]. How-

ever, 10–30% of the breast cancers with tumor B1 cm

without lymph node metastases treated with locoregional

therapy eventually recur [6–9]. Some of these patients

might benefit from systemic adjuvant treatment according

to risk factors [10, 11]. According to National Compre-

hensive Cancer Network (NCCN) guideline for these small
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and node-negative breast cancers, adjuvant chemotherapies

are considered for hormone receptor (HR) negative,

Human Epidermal Growth Factor Receptor 2 (HER-2)

positive breast cancer with category 3 and HR negative,

HER-2 negative breast cancer patients with category 1.

Although adjuvant systemic therapy has been recently

recommended for some patients who have risk factors for

relapse with stage T1bN0M0 breast cancer, there is neither

enough evidence, nor unanimous guideline for adjuvant

systemic chemotherapy to this group of patients at this time

[12–14].

Certain subgroups of patients with stage T1a–bN0M0

breast cancer are likely to be at greater risk of recurrence,

including systemic failure, than others. High nuclear and/

or histologic tumor grade and lymphovascular invasion

(LVI) are reportedly associated with poorer outcomes in

some retrospective trials [15, 16]. Gene expression pro-

filing by microarray analysis according to the level of

mRNA expression of specific genes revealed that breast

cancer is not a single disease. Understanding tumor

biology leads to marked advances in specific therapeutic

strategies such as a HER-2-directed therapy for HER-2-

positive breast cancer [17–19]. However, the prognostic

significances of HR and HER-2 status for these small

tumors are unclear. Conflicting results for HR status offer

far from convincing evidence for its role as a prognostic

factor in T1a–bN0M0 breast cancer [8, 20, 21]. HER-2

overexpression, a known risk factor for relapse and poorer

clinical outcome, also needs to be validated in this set-

ting; insufficient data are available to support it as a

predictive factor in small and node-negative breast cancer

[22–24]. In fact, four large prospective adjuvant clinical

trials that demonstrated a definite clinical benefit for

adding trastuzumab for the treatment of HER-2-over-

expressing breast cancer did not include this population of

patients [25–28]. Triple-negative breast cancer (TNBC)

has been known to be an aggressive subtype that shares

molecular and pathologic features with BRCA1-associated

breast cancers. Thus, new therapeutic approaches based

on biologic background are undergoing clinical trials

including platinum compounds [29–31], EGFR targeting

agents [32, 33], antiangiogenic agents [34], and poly

(ADP-ribose) polymerase-1 (PARP1) inhibitors [35, 36].

However, adjuvant treatment for these small TNBC still

needs to be defined.

To understand which patients with small (B1 cm) breast

cancer without lymph node metastases are at the greatest

risk for a poor outcome, we conducted this retrospective

study. The aims of this study were to identify the risk

factors for recurrence in patients with B1 cm invasive

breast cancer, and to determine which patients are at the

greatest risk of such failure in this setting based on primary

tumor characteristics, HR and HER-2 status.

Patients and methods

Patients

We conducted a retrospective analysis of medical records

of the patients with histologically confirmed invasive

breast cancer who had received curative surgery at

Samsung Medical Center from October 1994 to Decem-

ber 2004. Our institute is university hospital with com-

prehensive cancer center. Most of the patients of our

institute were referred from private clinics or community

hospitals. All pathologic specimens were reviewed by

two experienced pathologists, who determined primary

tumor characteristics represented as histologic and

nuclear grade, size, presence of LVI, multiplicity, and the

receptor status of the estrogen receptor (ER), progester-

one receptor (PgR), HER-2 using immunohistochemical

(IHC) staining. ER and PgR positivity was defined as an

Allred score from 3 to 8 by IHC using antibodies to the

ER (Immunotech, France) and PgR (Novocastra, UK).

HER-2 status was evaluated using an antibody (DAKO,

USA) and/or fluorescence in situ hybridization (FISH).

Grades 0 and 1 for HER-2 by IHC were defined as a

negative result, and grade 3 as a positive result. Ampli-

fication of the HER-2 was confirmed by FISH if HER-2

was rated as 2? by IHC. HR positive (?ve) group was

defined as ER and/or PgR positive irrespective of HER-2

status. HER-2 group was defined as HR negative (-ve)

and HER-2 positive patients. TNBC group was defined as

ER, PR, and HER-2 negative. All core biopsies from

referral institutes were reviewed by experienced pathol-

ogists in our institute including IHC staining prospec-

tively at the time of initial referral. The pathologic

reviews with IHC staining for all the surgical specimens

were done prospectively and comprehensively by two

experienced pathologists in our institute. Our study pro-

tocol was approved by the institutional review board of

Samsung Medical Center.

Systemic adjuvant treatments after surgery

After definitive surgery with curative aim, most of the

patients received adjuvant systemic treatments. Out of 427

patients, 148 (34.7%) were treated with adjuvant chemo-

therapy. Among 342 HR positive patients, 306 (89.5%)

patients received adjuvant hormonal treatment.

Statistical analysis

RFS was from the date of curative surgery to the date when

breast cancer recurred irrespective of locoregional or dis-

tant metastases including ipsilateral and contralateral breast

recurrences. Distant relapse-free survival rate (DRFS) was
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from the date of curative surgery to the date of documented

distant metastases. Deaths that took place prior to cancer

recurrence were censored at the time of death. OS was

from the date of curative surgery to the date of death. The

RFS, DRFS, and OS were estimated by the Kaplan–Meier

product limit method. The log-rank test was used to com-

pare survival rates. A P-value \0.05 was considered

significant.

The differences in responses between phenotypic

subtypes were estimated by the v2 test or Fisher’s exact

test. A binary logistic regression analysis was used for

the multivariate analysis of the impact of each potential

prognostic variable on lymph node involvement. A Cox

proportional hazards regression model was used to assess

the effect of each potential prognostic variable on RFS,

DRFS, and OS. All potential prognostic variables were

included in the model, and variables were then removed

from this model one at a time in a backward selection

process using the likelihood ratio test and a significance

level of 0.05.

REMARK guidelines

This study was a retrospective cohort analysis using med-

ical records between 1994 and 2004 at a single institute.

However, in reporting our study, we have adhered to the

guidelines in 2005 of an important methodology paper

entitled ‘‘Reporting recommendations for tumor marker

prognostic studies (REMARK guidelines)’’ [37, 38]. To

decrease potential bias arising in review of the medical

record, we included ‘‘Patient Cohort’’ that fulfilled the

criteria as data (Fig. 1).

Results

Patient cohort (Fig. 1)

We identified 4,036 patients who were diagnosed as breast

cancer and received curative surgery for the treatment of

breast cancer at Samsung Medical Center from October

1994 to 2004. Of the 4,036 patients who had received

definitive surgery, 359 patients with ductal carcinoma in

situ (DCIS) or lobular carcinoma in situ (LCIS) and 123

patients with microinvasive cancer were excluded from the

analysis. Among the 3,554 invasive breast cancer patients,

we identified 466 patients with a primary tumor size of

1 cm or less. After excluding 39 patients who received

neoadjuvant chemotherapy, our final cohort was 427 T1a–b

patients, which are composed of 57 node-positive (13.0%)

and 370 node-negative cases. The median follow-up

duration was 61 months (36.0–161.6).

Clinicopathological characteristics according

to the status of ipsilateral axillary nodal involvement

(Tables 1, 2)

The median age at diagnosis of all 427 T1a–b patients was

47 years (range, 22–81 years) and the median tumor size

was 0.8 cm (0.11–1.0 cm). During the median 61 months

of follow-up, the relapse rate was 5.2% (22/427), the dis-

tant relapse rate was 3.5% (15/427), and the 5-year OS rate

was 97.7% (417/427).

Ipsilateral axillary lymph node involvement was found in

13% (57/427) of cases at the time of surgery. Axillary

lymph node involvement was more common in patients

with high nuclear (36.8% vs. 20.1%, P = 0.005) and his-

tologic grade (35.2% vs. 17.2%, P = 0.002) tumors, pres-

ence of LVI (27.5% vs. 10.2%, P = 0.005), multifocal or

multicentric tumors (24.6% vs. 7.3%, P \ 0.0001), invasive

ductal carcinoma (96.5% vs. 85.6%, P = 0.040), ER neg-

ativity (41.1% vs. 21.8%, P = 0.002), PR negativity

(51.8% vs. 32.3%, P = 0.004), HER-2 positivity (33.9% vs.

12.0%, P \ 0.0001), and triple negativity (TNBC) (24.5%

vs. 11.0%, P = 0.002) (Table 1). In a logistic-regression

multivariate analysis, tumor multiplicity (hazard ratio (HR)

3.87, 95% CI; 1.849–8.087, P \ 0.0001), HER-2 group

(ER-/PR-/HER-2?) (HR 2.90, 95% CI 1.337–6.280,

P = 0.007), and TNBC group (ER-/PR-/HER-2-) (HR

2.34, 95% CI 1.019–5.371, P = 0.045) were identified as

risk factors for axillary lymph node involvement (Table 2).

Clinical outcomes of 370 T1a–bN0M0

breast cancer patients

To identify predictive factors for systemic failure in small

(B1 cm) tumors without lymph-node involvement, we

4,036 newly diagnosed breast cancer pts who received
definitive surgery from Oct 1994 to Dec 2004 at SMC

359 DCIS or LCIS pts. excluded

123 microinvasive ca. pts. excluded

3,554 newly diagnosed invasive breast cancer pts who received
definitive surgery from Oct 1994 to Dec 2004 at SMC

466 T1a, T1b pts identified

39 pts. excluded because they received 
neoadjuvant chemotherapy

427 T1a, T1b pts identified

57 node (+) pts identified 370 node (-) pts identified

Fig. 1 Patient cohort
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analyzed DRFS in 370 T1a–bN0M0 patients. The HER-2

and TNBC group showed poorer DRFS than HR positive

group with statistical significance (Fig. 2a). HER-2 and

TNBC group were identified as independent risk factors for

RFS (HR 7.2, 95% CI 2.024–25.715, P = 0.002 for HER-2

group; HR 5.5, 95% CI 1.542–19.422, P = 0.009 for TNBC

group) and DFRS (HR 5.7, 95% CI 1.039–31.510,

P = 0.045 for HER-2 group; HR 6.0, 95% CI 1.339–26.847,

P = 0.049 for TNBC group). TNBC group was identified as

an independent risk factor for OS (HR 15.9, 95% CI 2.561–

Table 1 Characteristics of all

724 T1a, T1b invasive breast

cancer patients

EIC extensive intraductal

carcinoma, LVI lymphovascular

invasion, ER estrogen receptor,

PR progesterone receptor, MRM
modified radical mastectomy,

BCS breast conserving surgery,

SLND sentinel lymph node

dissection, ALND axillary

lymph node dissection

* HR?: ER? and/or PR?

irrespective of HER-2 status

The underlined value indicates

P values with marginal

statistical significances

The bold values indicate

statistically significant P values

T1a–b without axillary

metastasis (n = 370)

T1a–b with axillary

metastases (n = 57)

P-value

(v2 test)

Age

Median (year, range) 48 (22–81) 49 (28–81) 0.527

Nuclear grade

I 106/348 (30.5%) 8/57 (14.0%) 0.005

II 172/348 (49.4%) 28/57 (49.1%)

III 70/348 (20.1%) 21/57 (36.8%)

Histologic grade

I 109/314 (34.7%) 9/54 (16.7%) 0.002

II 151/314 (48.1%) 26/54 (48.1%)

III 54/314 (17.2%) 19/54 (35.2%)

EIC 163/302 (54.0%) 21/53 (39.6%) 0.054

LVI 15/147 (10.2%) 11/40 (27.5%) 0.005

Infiltrative IDC versus the others 326/368 (85.6%) 55/57 (96.5%) 0.040

Breast cancer subtypes

HR? (ER? and/or PR?/HER-2?,-)* 289/353 (81.9%) 36/57 (63.2%) 0.004

HER-2? (HER-2?/ER-/PR-) 31/353 (8.8%) 12/57 (21.1%)

TNBC (ER-/PR-/HER-2-) 33/353 (9.3%) 9/57 (15.8%)

P53 positive 82/250 (32.8%) 21/51 (41.2%) 0.251

Multiplicity 27/369 (7.3%) 14/57 (24.6%) <0.0001

Median size of tumor (cm) 0.8 (0.11-1.0) 0.8 (0.2–1.0) 0.781

Surgery 0.110

MRM 117/370 (31.6%) 22/57 (38.6%)

BCS 244/370 (65.9%) 31/57 (54.4%)

Unknown 9/370 (2.4%) 4/57 (7.0%)

Lymph node dissection

ALND 225/370 (60.8%) 40/57 (70.2%) 0.041

SLND 136/370 (36.8%) 13 (22.8%)

Unknown 9/370 (2.4%) 4 (7.0%)

Adjuvant chemotherapy

HR? (ER? and/or PR?/HER-2?,-)* 94/370 (25.4%) 54/57 (94.7%) <0.0001

HER-2? (HER-2?/ER-/PR-) 53/306 (17.3%) 36/36 (100%) <0.0001

TNBC (ER-/PR-/HER-2-) 20/31 (64.5%) 10/12 (83.3%) 0.290

21/33 (63.6%) 8/9 (88.9%) 0.232

Adjuvant hormonal therapy (HR?) 272/306 (88.9%) 34/36 (94.4%) 0.400

Adjuvant radiotherapy 231/364 (63.5%) 32/57 (56.1%) 0.288

Relapse (local ? distant) 14/361 (3.9%) 8/53 (15.1%) 0.003

Distant relapse 9/361 (2.5%) 6/53 (11.3%) 0.005

5-year survival rate 364/370 (98.4%) 53/57 (93.0%) 0.032

T1a–bN1M0 48 (84.2%)

T1a–bN2M0 7 (12.3%)

T1a–bN3M0 2 (3.5%)

Median number of ipsilateral axillary node 1 (1–21)
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99.246, P = 0.003), but HER-2 group was not (HR 1.2, 95%

CI 0.915–4.234, P = 0.124) (Fig. 2b); (Table 3).

Clinical outcomes of T1bN0M0 (n = 280)

and T1aN0M0 (n = 90) breast cancer patients

In order to differentiate the sub-populations of patients

more likely to benefit from systemic adjuvant treatment,

we analyzed T1bN0 and T1aN0 patients separately. In

T1bN0 patients, the HER-2 and TNBC groups had signif-

icantly worse DRFS than the HR positive group (Fig. 2c,

d). HER-2 and TNBC groups were identified as indepen-

dent risk factors for RFS (HR 8.8, 95% CI 2.1–37.2,

P = 0.003 for HER-2 group; HR 5.1, 95% CI 1.2–21.3,

P = 0.026 for TNBC), DRFS (HR 8.8, 95% CI 1.7–62.9,

P = 0.003 for TNBC group; HR 5.1 95% CI 0.9–33.0 for

TNBC group, P = 0.026), and OS (HR 5.0, 95% CI 1.8–

30.2, P = 0.067 for HER-2 group; HR 11.1, 95% CI 1.5–

80.8, P = 0.017 for TNBC group) (Table 3).

When only T1aN0M0 patients were evaluated, HER-2

and TNBC groups were no longer independent predictive

factors for systemic failure. Survival curves for T1aN0M0

patients could not be drawn since most of the observations

are censored.

Discussion

Currently, two tests with clinical utility, oncotype DXTM

[39, 40] and MammaPrint� [41] through the Microarray in

Node-Negative Disease May Avoid Chemotherapy (MIN-

DACT) trial [42], are used for individualized therapy for

low risk, node negative group to avoid unnecessary

excessive treatment. Conversely, the aims of this study

were to identify the high risk group for recurrence in node-

negative patients with B1 cm invasive breast cancer, and to

determine which patients are at the greatest risk of such

failure in this setting to benefit from adjuvant treatment.

We first investigated predictive factors associated with

ipsilateral axillary lymph node metastases in patients with

tumor size B1 cm. A positive correlation between tumor

size and node status has been generally reported [43, 44].

Accordingly, the identified predictive factors for lymph

node involvement may help to explain poor clinical out-

comes with early systemic failure. High histologic and/or

nuclear grade and LVI were associated with higher ipsi-

lateral axillary lymph node involvement in our study and

other previous investigations (Table 1) [6, 45, 46]. The

degree of lymph node positivity we observed (13.3%) was

also similar to other reports [47, 48]. We found hormonal

and HER-2 status were closely related with ipsilateral

axillary lymph node involvement (Table 1). Furthermore,

tumor multiplicity, HER-2 group, and TNBC group were

identified as independent risk factors for ipsilateral axillary

lymph node involvement (Table 2). Because the current

staging system does not reflect complex features of multi-

focal and multicentric breast cancers [49], we tried to figure

out the significance of multiplicity. However, multiplicity

did not maintain its statistical significance in our multi-

variate analysis for survival though that was independent

risk factors for lymph node involvement. Pathologic grade,

EIC, and LVI were also not maintained their statistical

significances related to lymph node involvement in the

logistic regression multivariate analysis. We infer from

these findings that breast cancer subtypes by gene expres-

sion profile may encompass biologic characteristics of pri-

mary tumor represented as histologic and/or nuclear grades,

EIC, and LVI. Differences in these primary tumor charac-

teristics among subgroups support our supposition. Biologic

aggressiveness could be expressed through tumor charac-

teristics. It is difficult to conclude that tumor characteristics

have independent significance as predictive markers since

the results have been conflicting in the few studies [6, 50].

We successively narrowed our analyses to T1a–bN0M0

and T1bN0M0 patients. HER-2 group and TNBC group

were identified as independent risk factors for DRFS in T1a–

bN0M0 patients (Fig. 2a, b; Table 3). Because node-posi-

tive patients already represent a high-risk group for relapse

and adjuvant treatment is routinely recommended even in

patients with small primary tumors, T1a–bN0 patients con-

stitute our primary group of interest. Excluding node-posi-

tive patients, HER-2 group and TNBC were identified as

independent risk factors for RFS and DRFS in T1a–bN0M0

patients (Fig. 2a; Table 3). When the analysis was limited to

Table 2 Logistic-regression multivariate analysis on ipsilateral axillary lymph-node involvement in 427 T1a–b breast cancer patients

Significance (P-value) Hazard ratio (HR) 95% C.I. for Exp (B)

Lower Upper

Multiplicity <0.0001 3.87 1.849 8.087

HER-2 group (ER-/PR-/HER-2?) 0.007 2.90 1.337 6.280

TNBC group 0.045 2.34 1.019 5.371

C.I. confidence interval, DRFS distant relapse-free survival, TNBC triple negative breast cancer

The bold values are to emphasize the values

Breast Cancer Res Treat (2010) 119:653–661 657
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T1bN0 patients, the statistical power of the both risk factors

were much stronger in terms of RFS, DRFS, and OS, par-

ticular in TNBC group (Fig. 2c, d; Table 3). This statistical

significance was not maintained limiting to T1aN0 patients.

A nationwide population-based study showed that HER-

2 positivity is superior to ER as a risk factor for DRFS [5].

Additionally, HER-2 positivity has been reported as a risk

factor even in node-negative patients [22]. Interestingly,

Fig. 2 Distant relapse-free

survival (DRFS) and Overall

survival (OS) Kaplan–Meier

curve T1a–bN0M0 and

T1bN0M0 breast cancer

patients according to HR and

HER-2 status. a DRFS of

T1a–bN0M0 patients; black line
represents DRFS of HR positive

group, redline represents of

DRFS of HER-2 positive group,

and green line represents of

DRFS of TN group

(P = 0.0108 by log-rank test).

b OS of T1a–bN0M0 patients;

black line represents OS of HR

positive group, red line
represents of DRFS of HER-2

positive group, and green line
represents of DRFS of TN group

(P = 0.0047 by log-rank test).

c DRFS of T1bN0M0 patients;

black line represents DRFS of

HR positive group, red line
represents of OS of HER-2

positive group, and green line
represents of OS of TN group

(P = 0.0002 by log-rank test).

d OS of T1bN0M0 patients;

black line represents OS of HR

positive group, red line
represents of OS of HER-2

positive group, and green line
represents of OS of TN group

(P = 0.0075 by log-rank test).

e DRFS of T1a–bN0M0 HER-

2? patients according to ER

status (n = 54); green line
represents DRFS of HER-2?/

ER? patients, red line
represents of DRFS of

HER-2?/ER- patients

(P = 0.46 by log-rank test)
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when HER-2?/ER? tumors were included in this analysis

with HER-2?/ER- tumors, the role of HER-2 as a inde-

pendent predictor for worse outcome was diminished, even

though the population was limited to T1bN0 in our study

(data not shown). It is not clear how co-expression of HR

and HER-2 affects the clinical outcome in HER-2-over-

expressing breast cancer, but it may mitigate the aggres-

siveness of HER-2 in small node-negative invasive breast

cancer. In addition, DRFS of HER-2 positive patients in

our study were different according to ER status though

statistical significance did not reach (Fig. 2e). According to

a few recent reports, ER expression may affect the tumor

behavior of HER-2? breast cancer including hormone

responsiveness [51–54]. Conversely, HER-2?/ER? popu-

lation may occupy some parts of luminal B cluster by gene-

expression microarray [55]. Further investigation on the

interaction between HER-2 and ER should be evaluated

even in small tumors.

The HERA trial recently found that adjuvant trast-

uzumab therapy reduces the risk of relapse in ER-/PR-

patients, even in node-negative patients [56]. Importantly,

Kaplan–Meier survival curve of HER-2 group showed

markedly improved OS like as HR? group than DRFS,

which was not found in TNBC (Fig. 2b, d). This survival

benefit cannot be explained completely due to very small

number of the patients. However, it is possible to have

some benefit from the addition of trastuzumab after relapse,

because the two relapsed patients are surviving since

having been treated with trastuzumab plus taxane chemo-

therapies. It also can imply that HER-2-directed therapy

should be considered from the adjuvant setting to prevent

relapse, even in small tumor. Although the efficacy of

trastuzumab remains to be fully demonstrated, the anti-

HER-2 antibody may provide a therapeutic option to pre-

vent poorer clinical outcomes. Because of the heteroge-

neity of HER-2-overexpressing breast cancers, the benefit

from HER-2-directed therapy could be different in small

(0.5–1 cm), node-negative tumors as well. A randomized,

phase III trial of adjuvant treatment (chemotherapy with or

without anti-HER-2 therapy or anti-HER-2 therapy alone)

is needed in this subpopulation of HER-2-overexpressing

breast cancer patients.

It has already been established that tumor size does not

correlate with nodal status in TNBC, especially for

BRCA1-associated tumors [57–59]. There is no definitive

evidence, however, that ‘‘triple negativity’’ as well as

HER-2 functions as an independent risk factor for survival

in small node-negative invasive breast cancer. We found

that TNBC patients may have worse outcomes than any

other subtype in T1bN0 patients, a finding supported by the

OS rate analysis (HR 11.1, P = 0.017 by Cox-regression

analysis, Table 3). New innovative adjuvant treatment

strategies including targeted therapy based on biology are

urgently needed for this specific group of patients.

Taken together, the biologic aggressiveness of HER-2

positivity and TNBC may override the extent of objective

disease encapsulated by the TNM staging system.

There is always the possibility of patient selection bias

in retrospective single center studies like this one, but this

study also had a sizeable patient cohort. The median age of

47 years seems to be younger than average. However, in a

difference from Western countries, the age distribution of

breast cancer peaked in the late forties in Korea [60]. The

median age of the Korean breast cancer patients from the

Table 3 Cox-regression multivariate analysis of T1a–bN0M0 (n = 370) and T1bN0M0 (n = 280) patients without lymph node metastases for

RFS, DRFS, and OS

Significance

(P-value)

HR 95% C.I. for Exp (B) 5-year DRFSR

and OSR (%)
Lower Upper

T1a–bN0M0 (n = 370) RFS HER-2 group 0.002 7.2 2.024 25.715

TNBC group 0.009 5.5 1.542 19.422

DRFS HER-2 group 0.045 5.7 1.039 31.510 93.5

TNBC group 0.019 6.0 1.339 26.847 90.6

OS HER-2 group 0.124 1.2 0.915 4.234 100

TNBC group 0.003 15.9 2.561 99.246 90.0

T1bN0M0 (n = 280) RFS HER-2 group 0.003 8.8 2.101 37.160

TNBC group 0.026 5.1 1.212 21.259

DRFS HER-2 group 0.003 8.8 1.728 62.891 88.9

TNBC group 0.026 5.1 0.919 32.989 91.7

OS HER-2 group 0.067 5.0 1.828 30.204 100

TNBC group 0.017 11.1 1.531 80.771 92.0

HR hazard Ratio, C.I. confidence interval, RFS relapse-free survival, DRFS distant relapse-free survival, OS overall survival, HER-2 group ER-/

PR-/HER-2?, TNBC triple negative breast cancer, DRFSR distant relapse-free survival rate, OSR overall survival rate
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published data were reported as from 46 to 49 [24, 61, 62],

47-years is within the range. Thus, our population did not

show any selection bias in terms of age distribution. Our

results offer instructive information for this specific pop-

ulation of patients, which would need a long period to

progress in a prospective trial.

In conclusion, HER-2 and TNBC group were identified

as independent predictive factors for worse outcome in

T1bN0 invasive breast cancer patients, who are at greater

risk of systemic failure. Prospective randomized clinical

trials of anti-HER-2 directed therapy for HER-2 group and

new innovative adjuvant systemic treatment for TNBC

group with T1bN0 tumors are warranted.
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