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Abstract

Background: While the prognosis for patients with human epidermal 
growth factor receptor 2 (HER2)-positive pT1a-bN0M0 breast cancer 
is generally favorable, the optimal approach to personalize adjuvant 
treatment for T1a tumors remains unclear, which prompted an impetus 
to conduct a systematic review and meta-analysis for the latter group.

Methods: We examined the literature for studies that provided rel-
evant data about HER2-positive T1a patients. Patient and disease 
characteristics, therapy details, and survival outcomes were extracted.

Results: Thirteen studies with 2,089 patients were eligible; four were 
prospective and nine were retrospective. In the studies where patients 
did not receive chemotherapy or anti-HER2 therapy, the prognosis 
was generally favorable, with disease-free survival (DFS) and overall 
survival of approximately 92% to 99%. Studies comparing treated 
versus untreated patients showed a survival benefit that varied be-
tween 2% and 15%, favoring adjuvant therapy without reaching sta-
tistical significance. In the only included randomized trial where all 
patients received adjuvant paclitaxel and trastuzumab, 10% demon-
strated 5-year invasive DFS events. A meta-analysis of four studies 
showed a nonsignificant survival advantage trend among treated pa-
tients. There was inconsistency about the prognostic role of the co-
existing hormone receptor status.

Conclusion: Patients with HER2-positive T1aN0 have a favorable 

prognosis; the benefit of adjuvant chemotherapy plus anti-HER2 var-
ied and showed no convincing statistically significant benefit. The 
decision to offer adjuvant therapy should balance the expected bene-
fits and risks. Prospective trials that include this population should be 
able to identify who should receive adjuvant therapy and determine 
the magnitude of benefit.

Keywords: Breast cancer; HER2-positive; Stage T1aN0; Adjuvant 
therapy; Survival; Systematic review; Meta-analysis

Introduction

Worldwide, the diagnosis of small breast carcinoma, specifi-
cally pT1a-bN0M0, has significantly increased with the ad-
vent of mammographic screening and prevention programs 
[1, 2]. For breast cancer screening, worldwide quality crite-
ria suggest aiming for a prevalence of at least 20% T1ab in 
all detected tumors [3]. While the prognosis for patients with 
pT1a-bN0M0 breast cancer is generally favorable, the optimal 
approach to personalize adjuvant treatment remains unclear. 
While adjuvant therapy can benefit some patients, its absolute 
efficacy diminishes with smaller primary tumor sizes. Nota-
bly, approximately 20-30% of detected cancers are 1 cm or 
smaller, posing a challenge in deciding the necessity of adju-
vant therapy [4].

Human epidermal growth factor receptor 2 (HER2)-pos-
itive breast cancers are associated with poorer disease-free 
survival (DFS) and overall survival (OS) rates [5]. The 5-year 
DFS in patients with HER2-positive small breast cancer treat-
ed with local therapy only ranged between 77% and 95% [6]. 
The HER2-positive phenotype is linked to poorly differentiat-
ed tumors, high proliferative rates, and the absence of estrogen 
and progesterone receptors.

Phase III clinical trials have shown significant improve-
ments in survival with the addition of trastuzumab to adjuvant 
chemotherapy for early-stage, HER2-positive breast cancer 
[7-9]. However, these trials primarily included node-positive 
cases and excluded patients with 1 cm or smaller tumors; 
therefore, there is no high level of evidence that could guide 
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decision-making concerning systemic adjuvant therapy for 
node-negative small tumors. Current National Comprehen-
sive Cancer Network (NCCN) guidelines suggest consider-
ing adjuvant chemotherapy with trastuzumab with or without 
endocrine therapy (ET) based on the endocrine receptor (ER) 
status for pT1aN0M0 and recommend such treatment for pT-
1bN0M0 [10]. The European Society of Medical Oncology 
(ESMO) also made a similar recommendation with an empha-
sis on the use of less toxic protocols [11].

A recently reported systematic review and meta-analy-
sis concluded that patients with HER2-positive T1abN0M0 
achieved significantly improved DFS and OS treated with 
chemotherapy and trastuzumab compared to patients without 
chemotherapy and trastuzumab [12]. However, a conclusion 
about the benefit of such therapy for a subgroup of patients 
with T1aN0M0 tumors could not be ascertained.

This systematic review and meta-analysis address some 
critical questions. What are the survival outcomes of women 
with HER2-positive T1aN0M0? What is the benefit of adju-
vant therapy for these patients? Can adjuvant therapy (tras-
tuzumab or other anti-HER2 therapy with or without chemo-
therapy) be omitted in a subset of patients with HER2-positive 
cancers, and could associated ER status guide this decision?

Materials and Methods

Search strategy

Between January 2000 and October 2024, we identified studies 
of interest following an electronic literature search of the follow-
ing databases: MEDLINE, EMBASE, and the Cochrane Library. 
Relevant abstracts from the American Society of Clinical Oncol-
ogy and the ESMO conference proceedings were also explored.

Terms or keywords from the Medical Subject Headings 
were utilized: “breast”, “cancer OR neoplasm OR tumor OR 
carcinoma OR malignant”, “stage 1 OR stage I OR T1N0 OR 
T1abN0 OR T1aN0”, “trastuzumab AND/OR chemotherapy”, 
“clinical trial (mh) OR prospective study (mh) OR randomized 
controlled trial (mh) OR retrospective study OR cohort study 
OR comparative study OR follow-up study”. The terms were 
subsequently combined with the keywords “survival OR out-
come OR death”.

Inclusion and exclusion criteria

We included all studies that satisfied the following criteria: 1) 
reported in the English language between January 2000 and 
October 2024; 2) included patients with HER2-positive T1aN0 
tumors; 3) investigated and reported the outcomes of patients 
receiving or no-recipient of adjuvant systemic therapy other 
than ET, or having data allowing such outcomes to be derived; 
4) any study design; and 5) published as original articles or 
abstracts. When more than one article reported duplicate data, 
we included the most recent and relevant; however, we includ-
ed studies that used the same dataset but examined additional 
relevant outcomes. Studies were excluded if neoadjuvant anti-

HER2 therapies were used; moreover, studies that reported 
combined results of T1a and T1b without distinction based on 
the tumor size were also excluded.

Data extraction

The authors independently inspected each identified and ap-
plied the inclusion and exclusion criteria, and the discussion 
resolved any discordance. The extracted data included the re-
ported authors’ information, year of publication, study design, 
patient and disease characteristics, adjuvant therapy details, 
and patient outcomes.

Statistical analyses

For the meta-analysis, the primary endpoint was the pooled 
effect size of the hazard ratio (HR) for the survival difference 
between those who received adjuvant therapy and those who 
did not. If enough data were available, we calculated the un-
reported outcome and its 95% confidence interval (CI) by ap-
plying the methodology of Tierney et al [13], according to the 
method of Parmar et al [14].

Considering the assumed designs of the identified studies, 
the DerSimonian and Laird random-effects model was used 
[15]. Heterogeneity was determined by inspecting the graphical 
presentations and calculating a χ2 heterogeneity test and the I2 
inconsistency statistics [16]. Statistically significant heteroge-
neity was defined as a χ2 P value less than 0.1 or an I2 statistic 
> 50%. If indicated, we planned a meta-regression analysis to 
identify clinical variables that could explain demonstrated het-
erogeneity. To perform weighted least-square linear regression, 
the dependent variable was the InHR weighted for the inverse of 
the variance. All statistical tests were two-sided. We used the Re-
view Manager for Windows software version 5.4 (The Cochrane 
Collaboration, Oxford, UK) to compute pertinent data.

Review conduct and reporting data

The Cochrane Handbook’s recommendations were adopted 
in this systematic review, and the Preferred Reporting Items 
for Systematic Reviews and Meta-analyses statement was fol-
lowed in the report [17].

Ethical considerations

According to our institutional policy, IRB approval is not re-
quired for meta-analysis projects. A statement of ethics does 
not apply to this research because we reviewed and analyzed 
data from published research.

Results

In Figure 1, the flowchart of the selection process of study se-
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lection is shown. After excluding duplicate references, non-
relevant literature, and those not satisfying the inclusion cri-
teria, 13 studies were included [18-30]. Table 1 demonstrates 
the patient and disease characteristics of the included studies. 
The total number of patients was 2,089; however, the study by 
Joensuu et al reported 69 patients having T1a and T1b com-
bined [18], and Gumucci et al reported 96 patients having T1a-
c tumors together [21]. The patients’ median age ranged be-
tween 51.5 and 96 years when reported. The studies included a 
variable number of patients, and Kubo et al reported the study 
from Japan that included the largest number of patients (1,113 
patients, all with T1 tumors) [29].

A brief summary of the study characteristics

The study by Joensuu et al [18] was based on data retrospec-
tively reviewed by the Finnish Cancer Registry between 1991 
and 1992. The study analyzed 852 women with T1N0M0 
breast cancer; only 69 (12%) were HER2-positive, and none 
received adjuvant systemic therapy.

At the European Institute of Oncology, Curigliano et al 
[19] reviewed the data of 150 patients with pT1abNOM0 
HER2-positive tumors who received no adjuvant trastuzumab.

From the Radiation-Oncology Center of Florence Univer-
sity (Florence, Italy) clinical database, Livi et al [20] reviewed 
data on 705 patients with T1abN0MO breast cancer, including 
28 patients with HER2-positive T1a disease.

Gamucci et al [21] retrospectively reviewed 900 patients 
(T1a-c, node-negative) from four Italian centers. The authors 
reported on 97 patients with HER2-positive T1a-c, but the 
exact number of T1a was not reported. We elected to include 
this study because the report included the survival outcomes of 
HER2-positive T1a patients and their therapy details.

From the Kaiser Permanente Clinical Care Program of 
Northern California, USA, Fehrenbacher et al [22] reported on 
56 and 118 patients with pT1abN0M0 and T1bN0M0 HER2-
positive tumors, respectively. No adjuvant systemic therapy 
was offered to 100 (86%) and 71 (60%) patients with T1a and 
T1b, respectively.

Vaz-Luis et al reported a prospective cohort study within 
the NCCN database that included 4,113 women with T1a-
bN0M0 breast cancer treated between 2000 and 2009 [23]. 
The dataset included 216 (5%) and 304 (7.4%) patients with 
HER2-positive T1a and T1b tumors, respectively.

van Ramshorst et al [24] identified 2,327 patients diag-
nosed with T1N0M0 HER2-positive invasive breast cancer 
from the Netherlands Cancer Registry, which included 385 

Figure 1. The flowchart of the study selection process.
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(17%) patients with T1aN0 tumors. Forty-five percent of pa-
tients received chemotherapy with or without trastuzumab; 
92% received both.

A German group reported a prospective noninterventional 
study on 4,027 patients with HER2-positive breast cancer dis-
ease, and the dataset included 97 (2.4%) patients with T1aN0 
tumors [25].

de Nonneville et al [26] reported 356 cases of pT1ab-
N0M0 HER2-positive breast cancers identified from 17 
French cancer centers that included 138 patients with T1a 
tumors, and one-third received chemotherapy with or without 
trastuzumab.

Musolino et al [27] reported on 874 patients with 
pT1aN0M0 identified from the Italian Emilia-Romagna re-
gion. This dataset included 121 (14%) patients with HER2-
positive T1aN0 disease.

He et al [28] reviewed the medical records of patients re-
ceiving care at MD Anderson Cancer Center in the USA be-
tween 1998 and 2009. Patients were categorized into three 
groups. Group A included patients with no adjuvant therapy, 
while group B and group C included patients who received 
adjuvant chemotherapy only and chemotherapy plus trastu-
zumab, respectively.

Kubo et al [29] published on 2,736 patients with HER2-
positive, node-negative pT1a-c breast cancer identified from 
the Japan National Clinical Database. Eighteen percent and 
23% of patients had pT1a and pT1b, respectively. Only 25% 
of patients with T1a tumors received systemic chemotherapy 

with or without trastuzumab.
The only phase II randomized trial in this review was the 

ATEMPT study published by Tarantino et al [30], in which 
patients with stage I HER2-positive tumors of ≤ 2 cm, with N0 
or N1mi, were randomly assigned 3:1 to adjuvant T-DM1 for 
1 year or paclitaxel plus trastuzumab (TH). In the T-DM1 arm, 
16% and 33% of patients had T1a and T1b tumors, respec-
tively, while the corresponding numbers in the TH arm were 
17% and 35%, respectively.

Systematic analysis of data

In this review, statements about adjuvant therapy specify the 
use of adjuvant chemotherapy, trastuzumab/other anti-HER2 
agents, or both without the effect of ET or radiotherapy. Table 
2 shows the data on the number of patients offered and those 
who did not receive various adjuvant systemic therapy, and 
it also demonstrates the survival outcomes based on whether 
adjuvant therapy was offered.

Of the four prospective studies identified [22, 23, 25, 30], 
there were 510 patients with T1a tumors. In one study [22], the 
majority of patients (86.2%) received no adjuvant chemother-
apy or trastuzumab; nevertheless, at 5 years, the reported DFS 
and distant disease-free survival (DDFS) in those patients was 
97% and 99%, respectively. The corresponding rate for those 
who received chemotherapy with or without trastuzumab was 
100% for either the DFS or OS.

Table 1.  Patient and Disease Characteristics of Patients With HER2-Positive T1aN0M0 Breast Cancer

Study Year Design N Grade, N (%) ER+, N (%)
Joensuu et al [18] 2003 Retrospective 69 (T1a-b) NR NR
Curigliano et al [19] 2009 Retrospective 85 NR NR
Livi et al [20] 2012 Retrospective 28 NR NR
Gamucci et al [21] 2013 Retrospective 96 (T1a-c) NR NR
Fehrenbacher 
et al [22]

2014 Prospective, cohort 116 I and II: 60 (52), III: 21 (18), 
unknown: 35 (30)

60 (52)

Vaz-Luis et al [23] 2014 Prospective, cohort 216 NR 135 (62)
van Ramshorst 
et al [24]

2016 Retrospective 385 (54 (14%) 
patients had MIBC)

NR NR

Dall et al [25] 2017 Prospective 97 NR NR
de Nonneville 
et al [26]

2017 Retrospective 138 NR NR

Musolino et al [27] 2017 Retrospective 121 NR NR
He et al [28] 2020 Retrospective 135 I/II/III

Group A: 6 (2.4)/75 (30)/167 (67); 
group B: 3 (2)/37 (20)/138 (76); 
group C: 0 (0)/31 (20)/124 (79)

Group A: 158 
(63); group B: 
99 (49); group 
C: 96 (61)

Kubo et al [29] 2019 Retrospective 489 NR 178 (36)
Tarantino et al [30] 2024 Phase II, 

randomized
T1a: T-DM1 
61, TH 20

NR T1a to T2: 
75%

ER+: endocrine receptor-positive; Group A, B, and C: who received no adjuvant therapy, received chemotherapy alone, and received chemotherapy 
and trastuzumab, respectively; HER2: human epidermal growth factor receptor 2; MIBC: microinvasive breast cancer; NR: not reported or could not 
be extracted; TH: paclitaxel + trastuzumab.
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Table 2.  Frequency of Adjuvant Therapy Administration and the Corresponding Survival Outcomes

Study Follow-
up, years

Adjuvant therapy and survival outcomes, N (%)
Comments

No CT or H CT only H only CT and H
Joensuu et al [18] 9.5 0 0 0
    Adjuvant therapy, N (%) T1ab: 69 (100)
    DDFS at 9 years (T1a) 100% 0 0 0
Curigliano et al [19] 4.5
    DFS at 5 years
    ER+ 88% Only 25.5% received CT
    ER- 93% Only 43.7% received CT
Livi et al [20] 4.9
    Adjuvant therapy, N (%) 28 (100) 0 0 0
    DFS at 3 years 100% 0 0 0
    DDFS at 3 years 100%
Gamucci et al [21] 5.6
    Adjuvant therapy, N (%) 0 0 0 3 (T1a-c) The number in T1a 

was not reported
    DFS at 5-year 100% All HER2-positive 

T1a, regardless of 
adjuvant therapy

Fehrenbacher et al [22] 5.8
    Adjuvant therapy, N (%) 100 (86.2) 9 (7.8) 1 (0.9) 6 (5.2)
    Locoregional-free survival at 5 years 98% 100% 100% 100%
    DFS at 5 years 97% 100% 100% 100%
    DDFS at 5 years 99% 100% 100% 100%
Dall et al [25] 3.3
    Adjuvant therapy, N (%) 0 0 0 97 (100)
    DFS at 3 years 100%
    DFS at 5 years 96%
Musolino et al [27] 9.6
    Adjuvant therapy, N (%) 121 0 0 0
    DFS at 5 years 90%
Kubo et al [29] 6.3
    Adjuvant therapy, N (%) 369 (75) 58 (12) 23 (5) 39 (8)
    DFS at 3 years 98% HR (95% CI) for treated 

vs. untreated patients: 1.29 
(0.51 - 3.25), P = 0.59

Lack of OS or DFS 
treatment effect, 
regardless of ER status

    DFS at 5 years 96%
    OS at 3 years 99.7% HR (95% CI) for treated 

vs. untreated patients: 1.58 
(0.27 - 9.11), P = 0.61

    OS at 5 years 99.1%
He et al [28] 10.25
    Adjuvant therapy, N (%) 101 (75) 7 (5) 0 27 (20)
    DFS at 10 years 92.6% Groups A, B, and C: T1a
    DDFS at 10 years 94.9% Groups A, B, and C: T1a
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In two prospective studies [25, 30], all patients received ad-
juvant chemotherapy plus trastuzumab. In the first of those stud-
ies, Dall et al reported a 5-year DFS of 96%. In the second study 
(ATEMPT), the reported 5-year invasive DFS was 97.7% and 
90% for patients randomized to the T-DM1 and TH arms, respec-
tively. Of note, only 20 patients in the TH arm had T1a tumors.

In the remaining prospective study with the largest num-
ber of patients (216) [23], patients who received chemotherapy 
with or without trastuzumab attained 100% 5-year DDFS and 

OS, regardless of their ER status. On the other hand, patients 
who did not receive adjuvant therapy and have ER+ demon-
strated 5-year DDFS of 96% and OS of 95%, while among 
those with ER-, the 5-year DDFS and OS was 93% in each.

In the other two prospective studies, all patients received 
adjuvant chemotherapy plus trastuzumab [25, 30]. Despite 
the adjuvant therapy, Dall et al [25] reported a 5-year DFS of 
96%, while the ATEMP trial [30] demonstrated a 97.7% inva-
sive DFS for the T-DM1 randomized patients and 90% in 20 

Study Follow-
up, years

Adjuvant therapy and survival outcomes, N (%)
Comments

No CT or H CT only H only CT and H
    BCSS at 10 years 97.4% Groups A, B, and C: T1a
    OS at 10 years 91.3% Groups A, B, and C: T1a
Tarantino et al [30] 5.8
    Adjuvant therapy, N (%)
    iDFS at 5 years
    T-DM1 97.7%
    TH 90%

CT with or without H
Vaz-Luis et al [23] 5.5
    Adjuvant therapy in ER+, N (%) 102 (75) 33 (25)
    DDFS at 5 years 96% 100%
    Adjuvant therapy in ER-, N (%) 49 (60) 32 (40)
    DDFS at 5 years 93% 100%
    OS at 5 years 93% 100%
van Ramshorst et al [24] 5.1
    Adjuvant therapy, N (%) 357 (93) 28 (7)
    BCSS at 8 years 95% 100% T1a: treated vs. untreated: 

HR = 0.05, P = 0.62
T1a vs. T1c: HR = 
0.39 (95% CI: 0.18 
- 0.83), P = 0.02

    OS at 8 years 85% 100% T1a: treated vs. untreated: 
HR = 0.05, P = 0.47
T1a vs. T1c: HR = 
0.58 (95% CI: 0.34 
- 0.97), P = 0.04
Treatment effect on BCSS 
and OS was similar in 
T1a, T1b, and T1c

de Nonneville et al [26] No 
adjuvant: 
5.3

    Adjuvant therapy, N (%) 95 (67) 43 (33)
    DFS at 3 years 94% 100%
    DFS at 5 years 91% 85% Treated vs. untreated: 

P = 0.91

BCSS: breast cancer-specific survival; CI: confidence interval; CT: chemotherapy; DDFS: distant disease-free survival; DFS: disease-free survival; 
ER: endocrine receptor; H: trastuzumab; HR: hazard ratio; OS: overall survival; TH: paclitaxel plus trastuzumab.

Table 2.  Frequency of Adjuvant Therapy Administration and the Corresponding Survival Outcomes - (continued)
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patients who received TH.
Of the nine retrospective studies, He et al [28], van Ram-

shorst et al [24], de Nonneville et al [26], and Kubo et al [29] 
reported on the largest numbers of patients with T1a tumors, 
135, 138, 386, and 489, respectively. In He et al’s series, the 
10-year DFS or OS was approximately 92% of the entire popu-
lation of untreated (75%) and treated (25%) patients.

In the van Ramshorst et al’s data, there were 5% and 15% 
absolute 8-year breast cancer-specific survival and OS differ-
ences, respectively, favoring those who received chemother-
apy with or without trastuzumab compared to those who re-
ceived no adjuvant treatment. Nevertheless, those differences 
were not statistically significant.

Receiving chemotherapy and trastuzumab attained a 100% 
5-year DFS for a small group of patients in the series reported by 
Gamucci et al [21]. On the other hand, in the series of de Nonnev-
ille et al [26], patients who received chemotherapy with or with-
out trastuzumab attained a nonsignificant DFS rate compared to 
those who received no adjuvant therapy. Similarly, Kubo et al 
[29] reported 5-year DFS and OS of 96% and 99%, respectively, 
among the 75% of patients who did not receive adjuvant therapy, 
with no statistically significant survival difference between those 
who received treatment and the untreated group.

Meta-analysis

A meta-analysis was attempted by including studies that re-
ported HR or allowed its estimate (Fig. 2), but only three 
studies were included in this analysis. The lack of sufficient 

data and relevant survival curves precluded using Tierney et 
al [13] and Parmar et al [14] methods to compute addition-
al HRs from other studies. The analysis showed a survival 
trend in favor of the treated group compared to those who 
received no adjuvant therapy; however, the analysis showed 
significant heterogeneity (I2 > 50%). The lack of sufficient 
data about potential confounders, such as tumor grade or ER 
status, precluded performing a meta-regression to investigate 
such heterogeneity.

Defining prognostic factors

Two studies reported the influence of ER status on survival 
outcomes for patients with T1a tumors. Curigliano et al [19] 
showed that patients with ER+ demonstrated an inferior 5-year 
DFS (88%) compared to those with ER- tumors (93%). In 
their series, 53% of patients with T1a-b had ER+ tumors. In 
the study by Vaz-Luis et al [23], 62% of patients with T1a had 
ER+ tumors. The authors reported that patients with ER+ dis-
ease attained a nonsignificant 2-3% DDFS and OS advantage 
compared to those with ER- tumors.

There were insufficient data to examine the effect of other 
variables, such as tumor size (1 - 5 cm), tumor grade, or Ki-67, 
on patient outcomes.

Discussion

The review highlights the impact of adjuvant therapy, spe-

Figure 2. The forest plot of the pooled hazard ratio for survival outcomes (random-effect model). All statistical tests were two-
sided. He A: group of patients who did not receive adjuvant therapy; He B: group of patients who received chemotherapy only; 
He C: group of patients who received chemotherapy and trastuzumab.
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cifically chemotherapy, trastuzumab, or both, on survival 
outcomes in patients with HER2-positive T1aN0M0 breast tu-
mors. The data from both prospective and retrospective studies 
provide a thorough overview of the possible efficacy of these 
treatments.

The prospective studies included in the review provide 
important information concerning the survival outcomes of 
patients with T1a tumors who all received adjuvant therapy. 
Notably, Dall et al [25] reported high 5-year DFS rates of 
99% among patients given adjuvant chemotherapy plus tras-
tuzumab. In the ATEMPT trail [30], while the 5-year invasive 
DFS for patients who received T-DM1 was favorable (97.7%), 
those assigned to the TH arm had a worse invasive DFS rate 
of 90%. In the largest prospective study [23], patients who re-
ceived adjuvant chemotherapy with or without trastuzumab 
attained an absolute survival difference of 4-7% regardless of 
the ER compared to those without adjuvant treatment. These 
findings indicate that adjuvant therapy can provide a small but 
meaningful survival benefit, particularly in high-risk patients.

The data also imply that many patients with T1a tumors 
would have favorable outcomes without adjuvant therapy. 
The retrospective studies supported this assessment. In He et 
al’s series [28], where 75% were untreated, the 10-year DFS 
or OS was approximately 92%. Furthermore, in the study by 
Kubo et al [29], two-thirds of patients who did not receive ad-
juvant treatment achieved a 5-year DFS and OS of 96% and 
99%, respectively. The lack of a significant survival differ-
ence between treated groups was also found in the series of de 
Nonneville et al [26]. Nevertheless, van Ramshorst et al [24] 
reported a trend for patients who received chemotherapy with 
or without trastuzumab to achieve better survival, although the 
differences were not statistically significant.

The additional cost of combining chemotherapy plus tras-
tuzumab versus chemotherapy alone would only be justified if 
it were associated with a survival benefit. Unfortunately, this 
question could not be assessed as only one study [22] reported 
the outcomes of patients who received chemotherapy only and 
those who received chemotherapy plus trastuzumab. The num-
ber of patients was small, 9 and 6, respectively. In both groups, 
the locoregional-free survival, the DFS, and the OS at 5 years 
were 100% in each group. Therefore, there were not enough 
data to draw any valuable conclusions.

In the meta-analysis, a survival trend favored the treated 
group compared to those who received no adjuvant therapy; 
however, only three studies were included. Furthermore, the 
analysis showed significant heterogeneity that could not be in-
vestigated due to the lack of data on the known confounders.

Effect of ER status

It is known that possible crosstalk between HER2 and ER re-
sults in intrinsic and acquired resistance to ET and a poorer 
prognosis [31]. In this review, we have identified some incon-
sistencies.

Curigliano et al [19] reported a worse prognosis among 
patients who had T1a ER+ tumors than those who had ER- 
tumors. Conversely, the authors found that patients with T1b 

ER+ tumors had a 10% survival advantage compared with 
those with ER- (95% vs. 85%). Rouanet et al [32] concurred 
with Curigliano et al’s conclusion about the negative impact of 
co-expression of ER+ tumors. They showed that patients with 
ER+ T1ab tumors had a worse DFS than those who harbored 
HR- tumors (65% vs. 82%). On the other hand, regardless of 
the HR status, Kubo et al [27] showed no significant treatment 
effect on OS or DFS.

Caution should be exerted concerning conclusions about 
the patient outcome as influenced by the co-existing ER status, 
particularly that none of the studies have reported the com-
pliance rate to ET therapy; moreover, in some studies, not all 
patients with ER+ tumors received adjuvant ET [22].

The most significant evidence that adjuvant therapy in early 
HER2-positive breast cancer could have mitigated the prognos-
tic significance for the ER status comes from the prospective 
study of Tolaney et al [33], which showed that for all stage I 
patients who received adjuvant TH therapy, the 5-year invasive 
DFS was similar in ER+ (96.8%) and ER- (97.6%) patients.

Limitations

Although this research represents the only systematic review 
and meta-analysis that examined data exclusive to patients 
with T1a tumors, we acknowledge several limitations.

First, variability in treatment as most studies, such as Vaz-
Luos et al [23] and Fehrenbacher et al [22], had variations in 
chemotherapy and trastuzumab administration rates over time 
and may have introduced patient and physician bias. Second, 
the study design, as of the 11 included studies, only four were 
prospective trials, and the only randomized trial was designed 
as a single-arm trial [30]. Third, the number of patients re-
viewed in the included studies varied significantly. Therefore, 
one should exercise caution in overinterpreting the findings of 
small-sample studies. Fourth, in this review, we could not as-
certain the prognostic effect of the ER status; furthermore, the 
lack of sufficient data precluded the evaluation of other prog-
nostic variables such as tumor size (1 - 5 cm), tumor grade, 
and Ki-67 expression. Fifth, the included studies did not report 
data on the impact of loss to follow-up, nor did they report 
the loss to follow-up rate. Sixth, while two studies reported 
survival data at approximately 10 years [18, 32], the reported 
median follow-up for the other trials was relatively short and 
may not capture all expected recurrences, particularly in pa-
tients with hormone ER+ tumors. Finally, quality-of-life and 
treatment toxicity data were lacking except for the only pro-
spective, randomized trial [28].

Conclusion

The review underscores the complexity of treatment decisions 
for patients with T1a breast tumors. While adjuvant chemo-
therapy and trastuzumab can improve survival outcomes, a 
substantial proportion of patients may achieve excellent sur-
vival without these treatments. Despite the trend favoring 
adjuvant therapy, no significant survival benefit was demon-
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strated. Therefore, the decision to prescribe adjuvant therapy 
should be individualized according to the balance between the 
expected risks and benefits. Furthermore, patient preference 
studies have strongly suggested that many women may consid-
er a moderately toxic treatment for a relatively small benefit. 
Our results also suggest the need for caution to avoid over-
treatment and to consider drug toxicity and financial toxicity 
and also highlight the importance of using the less toxic regi-
mens in the setting of small predicted absolute benefits [30, 
33]. Moreover, considering the marginal benefit, future trials 
that would include such patients should assess the impact of 
adjuvant interventions on the quality of life.
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