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Abstract
Introduction: Human epidermal growth factor receptor 2 
(HER2) expression is considered an unfavourable prognostic 
factor in early breast cancer when the patients are not treated 
with HER2-targeted therapy. However, the long-term prog-
nostic importance of HER2 expression in small (≤1 cm, stage 
pT1a-b), node-negative HER2+ breast cancer is still incom-
pletely known. Methods: A retrospective analysis was per-
formed based on a prospectively collected database including 
patients with pT1 breast cancer operated at the Helsinki Uni-
versity Hospital, Finland, between March 2000 and April 2006. 
In this database, 44 patients with pT1a-bN0M0, HER2+ cancer, 
not treated with adjuvant anti-HER2-targeted therapy (the 
HER2+ group) and 291 pT1a-bN0M0, hormone receptor-posi-
tive, HER2-negative cancers (the ER+/HER2– group) were 
identified and included in the study. Survival outcomes were 
analysed using the Kaplan-Meier method. Results: The medi-
an follow-up time was 9.7 years after primary breast surgery. 
Ten-year distant disease-free survival (DDFS) was 84.0% in the 
HER2+ group and 98.2% in the ER+/HER2– group (p < 0.001). 
Ten-year overall survival was only 78.5% in the HER2+ group, 
but 91.7% in the ER+/HER2– group (p = 0.09). Conclusions: 
Cancer HER2 status is strongly associated with unfavourable 
DDFS during the first decade of follow-up in patients with 
small (pT1a-bN0M0) breast cancer when adjuvant anti-HER2-
targeted treatment is not administered. © 2021 S. Karger AG, Basel

Background

Approximately 6–12% of pT1a-bN0M0 (tumour di-
ameter ≤1 cm, node-negative) breast cancers overex-
press human epidermal growth factor 2 (HER2) pro-
tein or harbour amplified HER2 and are, therefore, 
considered HER2-positive cancers [1–3]. Breast cancer 
HER2 positivity was established as an independent fac-
tor for unfavourable prognosis in several studies that 
included randomized clinical trials, especially when 
systemic anti-HER2-targeted therapy was not admin-
istered [4–8]. However, many of these studies excluded 
patients with tumour size less than 1 cm, since at that 
time, the prognosis of small node-negative cancer was 
considered excellent [9–11]. However, the prognosis of 
small node-negative (pT1a-bN0M0) HER2-positive 
breast cancer remains unclear and the need of system-
ic adjuvant therapy in this patient group is under de-
bate. According to the 2019 St. Gallen panel, adjuvant 
chemotherapy and anti-HER2 therapy for HER2-posi-
tive stage pT1bN0 breast cancer is recommended, but 
for pT1aN0 cancer it should be determined case by case 
[12].

Since adequate data about the prognosis and treatment 
of T1a-bN0M0 HER2-positive breast cancer is lacking 
[13], we investigated the prognosis and prognostic factors 
of pT1a-bN0M0 HER2-positive breast cancer in a retro-
spective study based on a prospectively collected database 
with a long follow-up.
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Methods

Patients
The study is based on a prospectively collected database, in-

cluding a total of 1,608 consecutive patients with pT1 breast cancer 
operated at the Breast Surgery Unit of the Comprehensive Cancer 
Center of Helsinki University Hospital, Finland, between March 
2000 and April 2006. The Breast Surgery unit of the Comprehen-
sive Cancer Center of Helsinki University Hospital, Finland, is the 
only dedicated breast surgery unit in the Helsinki Metropolitan 
area and the Uusimaa district. This area serves a population of over 
1.6 million people and the Breast Surgery Unit operates nearly 
100% of all breast cancers diagnosed in this area (excluding only a 
few patients operated at the private sector). Therefore, the data are 
close of being population-based.

The primary aim of collecting this comprehensive database was 
to evaluate the prognostic value of sentinel node isolated tumour 
cells (ITC) [14]. The patients had not previously been treated for 
invasive breast cancer or other malignancy during the last 5 years 
prior to the detection of breast cancer, were not treated with neo-
adjuvant therapy, and had a unilateral invasive breast cancer. The 
current study is a retrospective analysis based on this prospective-
ly collected database with 414 patients with pT1a-bN0M0 breast 
cancer (shown in Fig. 1). Patients with triple-negative breast can-
cer (oestrogen receptor [ER]-negative, progesterone receptor 
[PgR]-negative, HER2–; n = 19), those with incomplete hormone 
receptor (HR) and/or HER2 status of the tumour (n = 56), and pa-
tients treated with trastuzumab (n = 3) or treated for other malig-
nancy than breast cancer within the 5 years that preceded the di-
agnosis of breast cancer (n = 1) were excluded. The remaining 335 
patients with pT1a-bN0M0 breast cancer were included in the 
study. Fifty-one patients had the longest tumour diameter ≤5 mm 
(pT1a) and 284 had a tumour diameter between 6 and 10 mm 
(pT1b). Twenty-four patients with ITC findings in one or more of 
the axillary lymph nodes were included (pN0i–, n = 311; pN0i+, n 
= 24) (shown in Fig. 1).

The 335 patients included in the study were categorized ac-
cording to cancer HER2 status and HR status into the HER2-pos-
itive group (ER+ or ER–, HER2+, n = 44; hereafter referred to as 

the “HER2+” group) or the HER2-negative, ER-positive group 
(ER+, HER2–, n = 291; hereafter referred to as the “ER+/HER2–” 
group). Patients with HER2+ cancer were also investigated in sub-
groups formed by the tumour size (HER2+/pT1a vs. HER2+/
pT1b), ER status (HER2+/ER– vs. HER2+/ER+), and the sentinel 
node ITC status (HER2+/pN0i– vs. HER2+/pN0i+). The patient 
and tumour characteristics are provided in Table 1.

An Ethics Committee at the Helsinki University Hospital ap-
proved the research protocol.

Histopathology
The histopathological analyses were performed in one special-

ist pathology laboratory and the specimens were examined by spe-
cialized breast pathologists. The breast and lymph node tissue 
specimens were sent to the pathology laboratory separately as fresh 
unfixed specimens. The tumour diameter, histological type and 
grade, HR status, HER2 status, and the Ki-67 proliferation index 
were evaluated. Immunohistochemical (IHC) methods were used 
to evaluate the HR status and the Ki-67 proliferation index. Over 
10% of the cancer cell nuclei staining for the ER or the PgR was 
considered a positive staining result. Ki-67 antigen expression (the 
proliferation index) was determined with the MIB-1 monoclonal 
antibody. The patients were categorized into 3 categories accord-
ing to the Ki-67 proliferation index: negative or low (0–19%), in-
termediate (20–30%), and high (>30%).

Cancer HER2 protein overexpression was evaluated first by 
IHC. The result was considered positive when the IHC staining 
result was 2+ or 3+ (on a scale from 0 to 3+). Cancers with a 2+ 
result at IHC were required to be retested using chromogen in 
situ hybridization, and whenever HER2/neu gene amplification 
was present, cancer was considered HER2-positive, otherwise 
HER2-negative. IHC 3+ staining was considered sufficient evi-
dence for the presence of HER2 amplification without chromo-
gen in situ hybridization confirmation. Tumour deposits not 
larger than 0.2 mm in diameter found in the sentinel nodes were 
considered ITCs (pN0i+). The histological classification and 
grading are based on the World Health Organization (WHO) 
classification [15]. The IHC staining methods are described in 
detail elsewhere [16].

pT1a-bN0
n = 414

pT1 invasive unilateral breast cancer 
n = 1,608

pT1c; n = 1,094
Nodal status higher than pN0i+; n = 100
!
!
!
!

pT1a-bN0
HER2+
n = 44

pT1a-bN0 
ER+/HER2-

n = 291

Triple negative breast cancer; n = 19
Patients with missing receptor status; n = 56
Prior malignancy within five years; n = 1
Patients treated with trastuzumab; n = 3
!pT1a-bN0

n = 335
!

Fig. 1. Patient inclusion flowchart.
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Table 1. Patient and tumour characteristics and treatments given according to cancer HER2-status

HER2+ ER+/HER2– All patients p

n % n % n %

Patients 44 13.1 291 86.9 335 100.0
Age at diagnosis, years

Median 55 58 58
Range 35–83 31–91 31–91 0.36

Tumour size
pT1a (≤5 mm) 9 20.5 42 14.4 51 15.2
pT1b (6–10 mm) 35 79.5 249 85.6 284 84.8 0.30

Axillary lymph node status
pN0i– 40 90.9 271 93.1 311 92.8
pN0i+ 4 9.1 20 6.9 24 7.2 0.54

Tumour histology
Ductal 35 79.5 183 62.9 218 65.1
Lobular 4 9.1 60 20.6 64 19.1
Other 5 11.4 48 16.5 53 15.8 0.08

Histological grade
1 8 18.2 173 59.5 181 54.0
2 9 43.2 102 35.1 121 36.2
3 15 34.1 11 3.8 26 7.8 <0.001
NA 2 4.5 5 1.7 7 2.1

Focality
Unifocal 37 84.1 250 85.9 287 85.7
Multifocal 7 15.9 41 14.1 48 14.3 0.75

ER
Negative (<10%) 11 25.0 0 0.0 11 3.2
Positive (>10%) 33 75.0 291 100.0 324 96.7 <0.001

PgR
Negative (<10%) 25 56.8 61 21.0 86 25.7
Positive (>10%) 19 43.2 229 78.7 248 74.0 <0.001
NA 0 0.0 1 0.3 1 0.3

Ki-67 (MIB-1)
0–19% 14 31.8 240 82.5 254 75.8
20–30% 20 45.5 35 12.0 55 16.4
>30% 10 22.7 15 5.2 25 7.5 <0.001
NA 0 0.0 1 0.3 1 0.3

Breast surgery
BCS 33 75.0 237 81.4 270 80.6
Mastectomy 11 25.0 54 18.6 65 19.4 0.31

Axillary surgery
SNB 38 86.4 241 82.8 279 83.3
SNB + ALND 3 6.8 23 7.9 26 7.8
ALND 3 6.8 27 9.3 30 9.0 0.83

Adjuvant endocrine therapy
No 29 65.9 218 74.9 247 73.7
Yes 15 34.1 70 24.1 85 25.4 0.30
NA 0 0.0 3 1.0 3 0.9

Adjuvant chemotherapy
No 31 70.5 284 97.6 94 94.0
Yes 13 29.5 6 2.1 19 5.7 <0.001
NA 0 0.0 1 0.4 1 0.3

Systemic adjuvant therapy (endocrine- and/or chemotherapy)
No 21 47.7 220 75.6 241 71.9
Yes 23 52.3 71 24.4 94 28.1 <0.001

Adjuvant radiation therapy
No 13 29.5 55 18.9 68 20.3
Yes 31 70.5 235 80.7 266 79.4 0.10
NA 0 0.0 1 0.3 0 0.3

HER2, Human epidermal growth factor 2; ER, oestrogen receptor; pN0i–/i+, isolated tumour cell negative/
positive lymph node; NA, not available; PgR, progesterone receptor; Ki-67 (MIB-1), Ki-67 proliferation index 
determined with MIB-1 monoclonal antibody; BCS, breast conserving surgery; SNB, sentinel node biopsy; ALND, 
axillary lymph node dissection.
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Surgery
Breast-conserving surgery or mastectomy was chosen accord-

ing to the patient and tumour characteristics in agreement with the 
patient. The patients underwent either a sentinel lymph node bi-
opsy or axillary lymph node dissection, or both (Table 1).

Radiation Therapy and Systemic Adjuvant Therapy
Radiation therapy was administered according to the institu-

tional guidelines. After breast-conserving surgery, postoperative 
whole-breast radiotherapy was generally given to a cumulative 
dose of 50 Gy in 25 fractions. Tangential whole breast radiation 
fields were used after breast-conserving surgery. A booster dose of 
10–16 Gy was given to premenopausal women to the breast tu-
mour site. The target volume usually included the lower axilla. 
Separate axillary and/or supraclavicular fields were used in 2 pa-
tients. Radiotherapy was not routinely administered after mastec-
tomy in patients with T1a-bN0 cancer, but 4 patients received it.

Chemotherapy and endocrine therapy were administered de-
pending on the patient and disease characteristics, since systemic 
adjuvant therapy was not routinely recommended for patients 
with pT1a-bN0M0 cancer. When endocrine therapy was given, 
premenopausal patients were scheduled to receive tamoxifen for 5 
years and postmenopausal women usually received an aromatase 
inhibitor for 5 years. Trastuzumab together with chemotherapy 
became the standard of care after May 2005 for patients with 
HER2+ cancer and tumour size ≥1 cm, and prior to this, adjuvant 
trastuzumab was administered within the context of a clinical trial 
[5].

Follow-Up
Follow-up visits after breast surgery were planned at 1, 3, and 

5 years and were organized at the Department of Oncology, Hel-
sinki University Hospital. Physical examination, blood cell counts, 
blood chemistry, and bilateral mammography were performed. 
Whenever considered necessary, breast and axillary ultrasound, 
bone isotope scan, and computerized tomography were also per-
formed. An access to additional visits was readily available, when-
ever the patient was concerned about breast cancer recurrence.

After the first 5 years, the follow-up visits took place at the local 
health care centres or at private health care providers, according to 
the patient preference. If breast cancer recurrence was suspected, 
the patient was referred back to the Helsinki University Hospital 
for further examinations and treatment. The date of breast cancer 
recurrence, the cause of death, and the date of death were extract-
ed from the hospital records. In addition, data about cancer sur-
vival were obtained from the Finnish Cancer Registry, which has 
a coverage exceeding 95% of the population.

Statistical Methods
Frequency tables were analysed with the χ2 test or Fisher’s exact 

test (when the expected n < 5), and continuous variables were com-
pared with the Mann-Whitney U test. Distant disease-free sur-
vival (DDFS) was calculated from the date of breast surgery to the 
date of first occurrence of breast cancer metastases outside of the 
breast or mastectomy area or the regional lymph nodes. Subse-
quent contralateral breast cancers or other second cancers were 
not considered as distant disease survival events. Patients who died 
before the detection of distant recurrence were censored on the 
date of death, and the patients alive without distant metastases 
were censored on the date of the last patient contact. Loco-region-
al recurrence-free survival time was calculated from the date of 
breast surgery to the date of first regional lymph node or ipsilat-
eral breast recurrence censoring patients alive without loco-re-
gional recurrence on the date of last follow-up contact and the 
patients who died without loco-regional recurrence on the date of 

death. Breast cancer-specific survival was calculated from the date 
of breast surgery to the date of death considered to result from 
breast cancer. Patients who died with distant metastases based on 
clinical, radiological, or autopsy evidence were considered to have 
died from breast cancer. Patients without such an event on the last 
date of contact or on the date of death from another cause were 
censored. Overall survival was calculated from the date of surgery 
to the date of death from any cause, censoring patients who were 
alive on the date of the last contact. When a patient was lost to 
follow-up, the date of death was acquired from the Finnish Cancer 
Registry, but if the date was not available, the patient was censored 
on the date when lost to follow-up.

Survival was analysed using the Kaplan-Meier method, and 
survival between groups was compared with the log-rank test. 
Two-sided p values <0.05 were considered statistically significant. 
The statistical analyses were performed using an IBM® SPSS® Sta-
tistics Version 25 software (SPSS Inc., Chicago, IL, USA).

Results

Cancer Clinicopathological Characteristics and the 
Treatments Given
No statistically significant differences were found be-

tween the patients with HER2+ cancer and those with 
ER+/HER2– tumour regarding patient age, tumour size, 
the axillary lymph node status (pN0i– or pN0i+), tumour 
histology, or tumour focality. In the HER2+ group, 33 
(75%) out of the 44 cancers were ER-positive.

Patients with HER2+ cancer had more often a tumour 
with high histological grade and a high Ki-67 prolifera-
tion index compared to the patients with ER+/HER2– 
cancer (p < 0.001 for each comparison; Table 1).

No differences were found between HER2+ and ER+/
HER2– groups regarding the breast or axillary surgery 
carried out. Only 94 (28.1%) of all patients received sys-
temic adjuvant therapy (endocrine therapy or chemo-
therapy, or both). However, patients with HER2+ cancer 
were more frequently treated with adjuvant chemothera-
py as compared to the ER+/HER2– group (n = 13 [29.5%] 
vs. n = 6 [2.1%], respectively; p < 0.001; Table 1).

Follow-Up
The median follow-up time for all patients was 9.7 

years (range 0.5–12.5 years) after the date of primary 
breast surgery. In the subsets of patients with HER2+ can-
cer and those with ER+/HER2– cancer, the median fol-
low-up times were 9.2 years (range 1.2–12 years) and 9.8 
years (range 0.5–12.5 years), respectively (p = 0.08). Eight 
patients were lost to follow-up as they migrated elsewhere 
from the Helsinki metropolitan area. All these 8 patients 
were diagnosed with ER+/HER2– cancer.

Survival Outcomes
The survival events recorded during the follow-up are 

presented in Table 2. Ten-year DDFS was 84.0% in the 
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HER2+ group and 98.2% in the ER+/HER2– group (p < 
0.001, shown in Fig. 2a). In addition to cancer HER2 sta-
tus, also histological grade 3 and a high Ki-67 prolifera-
tion index were associated with an increased risk for dis-
tant recurrence (Table 3).

Ten-year loco-regional recurrence-free survival was 
95.4% in the HER2+ group and 93.4% in the ER+/HER2– 
group (p = 0.66). Age over 50 years and tumour multifo-
cality were associated with an increased risk for loco-re-
gional recurrence (Table 3). Ten-year breast cancer-spe-
cific survival was 82.6% in the HER2+ group and 98.9% 
in the ER+/HER2– group (p < 0.001). Ten-year overall 
survival was 78.5% in the HER2+ group and 91.7% in the 
ER+/HER2– group (p = 0.09, shown in Fig. 2b).

None out of the 11 patients with ER–/HER2+ cancer 
had distant recurrence during the follow-up compared to 

7 (21.2%) out of the 33 patients with ER+/HER2+ disease 
(p = 0.10, Table 4). Similarly, when tumour size (pT1a vs. 
pT1b), the ER status (ER+ vs. ER–), or the pN-stage 
(pN0i– vs. pN0i+) were compared within the subset of 
patients with HER2+ cancer, no significant differences 
were observed.

Discussion

We found that breast cancer HER2 expression is a prog-
nostic factor for unfavourable survival also in patients with 
small node-negative (pT1a-bN0) cancer. The difference in 
10-year DDFS in patients with HER2+ cancer compared to 
patients with a ER+/HER2– tumour was rather large, 14.2 
percentage points (84.0 vs. 98.2%, respectively). Similarly, 

Fig. 2. Kaplan-Meier survival plots for distant disease-free survival (p < 0.001) (a) and overall survival (p = 0.09) 
(b) in the HER2+ and ER+/HER2– patient groups.

a b

HER2+ 
(N = 44), n (%)

ER+/HER2– 
(N = 291), n (%)

p

Events
Loco-regional recurrence 2 (4.5) 18 (6.2) 0.67
Distant metastases 7 (15.9) 5 (1.7) <0.001
Breast cancer death 5 (11.4) 4 (1.4) <0.001
Death from any cause 7 (15.9) 24 (8.2) 0.10

HER2, human epidermal growth factor receptor 2; ER, oestrogen receptor.

Table 2. Breast cancer events
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patients with HER2+ cancer had also inferior 10-year 
breast cancer-specific survival compared to those with 
ER+/HER2– cancer. These outcomes were worse in the 
HER2+ group, even though the patients with HER2+ can-
cer received more often systemic adjuvant chemotherapy, 
although none of them received adjuvant trastuzumab. 
However, after recurrence, advanced breast cancer was 
treated with trastuzumab plus chemotherapy at the centre. 
In general, patients with ER+/HER2– tumours had excel-
lent 10-year survival, although only 24% of them received 
any type of systemic adjuvant therapy.

While cancer HER2 expression is an established prog-
nostic factor for unfavourable survival in breast cancer in 
general [3, 17, 18], there is difference in opinion about 

whether patients with HER2+ pT1a-bN0M0 breast can-
cer should be routinely treated with systemic adjuvant 
therapy and especially with anti-HER2-targeted therapy. 
Several studies have come to the conclusion that also pa-
tients with subcentimetre, node-negative HER2+ tu-
mours have unfavourable prognosis when not treated 
with systemic adjuvant therapy, and, therefore, could de-
rive survival advantage from systemic treatment includ-
ing trastuzumab [19–24]. Nonetheless, others consider 
the prognosis of subcentimetre HER2+ breast cancer to 
be excellent and do not advocate the routine use of sys-
temic adjuvant therapies [25–27]. The St. Gallen consen-
sus panel recommends adjuvant chemotherapy and anti-
HER2 therapy for patients with HER2-positive stage I 

Table 3. Kaplan-Meier 10-year survival rate estimates

Loco-regional 
recurrence-free survival

Distant disease-free 
survival

Breast cancer-specific 
survival

Overall survival

10-year survival 
estimate

p 10-year survival 
estimate

p 10-year survival 
estimate

p 10-year survival 
estimate

p

Age
<50 years 87.2% 95.8% 98.6% 92.7%
>50 years 95.5% 0.01 96.4% 0.79 96.8% 0.42 90.4% 0.40

Tumour size
pT1a (≤5 mm) 87.4% 96.0% 94.0% 90.1%
pT1b (6–10 mm) 94.8% 0.06 96.4% 0.89 97.8% 0.58 90.4% 0.66

pN-status
pN0i– 93.2% 96.3% 97.3% 90.6%
pN0i+ 100.0% 0.22 95.7% 0.85 95.7% 0.54 87.5% 0.46

HER2-status
ER+/HER2– 93.4% 98.2% 98.9% 91.7%
HER2+ 95.4% 0.66 84.0% <0.001 82.6% <0.001 78.5% 0.09

ER-status
ER– 90.9% 100.0% 100.0% 100.0%
ER+ 93.8% 0.70 96.2% 0.51 97.7% 0.60 90.0% 0.32

PgR-status
PgR– 91.4% 94.1% 93.4% 90.0%
PgR+ 94.5% 0.34 97.1% 0.21 98.3% 0.18 90.2% 0.70

Tumour histology
Other 90.4% 98.0% 100.0% 91.5%
Lobular 93.2% 95.1% 94.3% 86.5%
Ductal 94.7% 0.53 96.2% 0.70 97.1% 0.89 91.0% 0.84

Histological grade*
1 94.8% 97.7% 97.6% 94.1%
2 94.6% 96.5% 96.1% 84.2%
3 84.4% 0.09 84.6% 0.01 88.5% 0.01 88.5% 0.12

Focality
Unifocal 95.6% 96.4% 97.1% 90.7%
Multifocal 82.3% <0.001 95.6% 0.80 97.7% 0.83 87.2% 0.38

Ki-67 (MIB-1)
0–19% 93.8% 98.0% 99.2% 91.7%
20–30% 94.4% 90.8% 90.0% 83.1%
>30% 90.7% 0.9 91.7% 0.02 91.3% 0.01 91.3% 0.40

pN0i–/i+, isolated tumour cell negative/positive lymph node; HER2, human epidermal growth factor receptor 2; ER, oestrogen receptor; 
PgR, progesterone receptor; Ki-67 (MIB-1), Ki-67 proliferation index determined with the MIB-1 monoclonal antibody. * Seven patients had 
missing cancer histological grade.
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pT1bN0 breast cancer, but for patients with pT1aN0 can-
cer, this should be judged case by case [12]. Whether ad-
juvant systemic therapies should be considered for pa-
tients with pT1aN0 cancer cannot be concluded from the 
present study data, because there were only 9 such pa-
tients in the current series and only one DDFS event in 
the HER2+/pT1a patient group. Administration of anti-
HER2 therapy for a duration shorter than the standard of 
1 year might also be considered in these patients, but such 
treatments have not been evaluated in controlled trials in 
this patient group.

Randomized clinical trials would likely provide im-
portant information about the prognosis and the treat-
ment effects in patients with HER2+ pT1a-bN0M0 breast 
cancer, but due to the relatively low incidence of such 
tumours and the very low numbers of survival events, it 
seems challenging to conduct such a trial. Therefore, me-
ta-analyses including series like the present one seem 
worthwhile to perform. While further evidence is await-
ed, individual patient and tumour biological characteris-
tics should be carefully taken into consideration, since a 
small tumour size alone may provide incomplete infor-
mation for the clinical decision-making.

A long follow-up time and a setting that is close to a 
population-based one are strengths of the current study. 
The breast tumour specimens were investigated in a single 
pathology laboratory by specialized breast pathologists. 
The main limitation of the study is the small number of 
patients particularly in the pT1a category (tumour diam-
eter 5 mm or less) and the low event rate, which did not 
allow performing a multivariable analysis, or carrying out 
reliable subgroup analyses in the HER2+ group. Cancer 
ER expression modifies the influence of HER2 expression 
on prognosis [28, 29], and the current treatment guide-
lines recommend treating even patients with small node-
negative ER+/HER2+ cancer with systemic endocrine 
therapy [30, 31]. In the current series, all distant recur-

rences in the HER2+ group occurred in patients with ER+ 
disease, but we lacked adequate statistical power to com-
pare the ER+/HER2+ and ER–/HER2+ subgroups. Yet, 
both early ER+/HER2+ breast cancer and ER–/HER2+ 
cancer are associated with unfavourable prognosis unless 
treated with adjuvant HER2-targeted therapy [28, 29].

Another limitation was the retrospective nature of the 
study, although the study was based on a prospectively 
collected database. The adjuvant treatment was not stan-
dardised throughout the study period. However, patients 
with HER2+ breast cancer received more systemic adju-
vant treatments than the patients with ER+/HER2– can-
cer, and, yet, HER2 expression was strongly associated 
with unfavourable DDFS.

Conclusions

Our study strengthens the view that cancer HER2 ex-
pression is an important prognostic factor for unfavourable 
outcome in pT1a-bN0M0 breast cancer, but more data are 
needed from cancers 5 mm or smaller in diameter.
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HER2-positive cancer (N = 
44), subgroup

Distant disease-free survival

Patients, 
n

Events, 
n

Events, 
%

5-year 
survival, %

10-year 
survival, %

p

pT1a versus pT1b
pT1a 9 1 11.1 100.0 88.9
pT1b 35 6 17.1 85.7 82.9 0.60

pN0i– versus pN0i+
pN0i– 40 6 15.0 90.0 84.9
pN0i+ 4 1 25.0 75.0 75.0 0.50

ER– versus ER+
ER– 11 0 0.0 100.0 100.0
ER+ 33 7 21.1 84.8 78.7 0.10

HER2, human epidermal growth factor 2 protein; pN0i–/i+, isolated tumour cell negative/
positive lymph node; ER, oestrogen receptor.

Table 4. Distant disease-free survival in the 
HER2+ group patients according to the 
subgroups
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