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Abstract 

Breast cancer represents the most commonly diagnosed neoplasm worldwide and the HER2-positive subtype accounts 
for nearly 1 in 5 breast cancers. The majority of patients with breast cancer present with an early-stage disease upon 

diagnosis, which is thus susceptible to virtually curative treatment strategies. For a stage, I T1a/b N0 HER2-positive 

disease, upfront surgery followed by adjuvant therapy is the preferred approach. However, there is some uncertainty 
regarding the appropriate management of stage cT1c cN0, as both the neoadjuvant approach and upfront surgery have 

been proven to be feasible therapeutic options. The aim of this Delphi consensus was to define the best strategies for 
the treatment of early HER2-positive breast cancer. This work may help clinicians in the management of early HER2- 
positive breast cancer. 
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List of abbreviation: BC, breast cancer; DFS, disease-free survival; EFS, event-free 
survival; IDFS, invasive disease-free survival; HER2 + , HER2-positive; HR, hazard 
ratio; HR + , hormone receptor-positive; N −, node-negative; N + , node-positive; OS, 
overall survival; pCR, pathologic complete response; RFI, recurrence-free interval; RT, 
radiotherapy; TNBC, triple-negative breast cancer; 
List of regimens: AC(-T), doxorubicin + cyclophosphamide (followed by a taxane); 
AC(-TH), doxorubicin + cyclophosphamide (followed by a taxane + trastuzumab); 
EC, epirubicin + cyclophosphamide; FEC, 5-fluorouracil + epirubicin + cyclophos- 
phamide; T, taxane; TC, docetaxel + carboplatin; TCH, docetaxel + carboplatin + 

trastuzumab; TCHP, docetaxel + carboplatin + trastuzumab + pertuzumab; TDM1, 
trastuzumab emtansine; TH, taxane + trastuzumab; wP, weekly paclitaxel. 
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Introduction 

With more than 2 million new cases registered every year, breast
cancer (BC) represents the most commonly diagnosed neoplasm
worldwide. 1 

Up to 90% of BC patients present with an early-stage disease
(confined to the mammary gland and/or the locoregional lymph
nodes), which is susceptible to more effective treatment strategies.
HER2-positive (HER2 + ) BC accounts for 15% to 20% of the
diagnoses. 2 , 3 The hyperexpression and/or amplification of HER2
has historically represented a negative prognostic factor, 4 until the
introduction to the clinical practice of anti-HER2 target therapy.
Trastuzumab was the first anti-HER2 agent that demonstrated
significant improvement in survival with HER2 + metastatic BC
when used in combination with chemotherapy, compared with
chemotherapy alone. 5 

Later, trastuzumab also demonstrated efficacy in the management
of early-stage HER2 + BC. 6 , 7 Patients with stage II or III HER2 +
BC are generally offered a neoadjuvant therapy, followed by surgery
and adjuvant therapy. 8 For stage I T1a/bN0 HER2 + disease,
upfront surgery followed by adjuvant therapy is the preferred
approach, according to the results of the APT trial. 9 However,
appropriate management of stage I cT1c cN0 HER2 + BC remains
uncertain, as both the neoadjuvant approach and upfront surgery
have proven to be feasible therapeutic options. 9 , 10 

The aim of this work was to revise the literature concerning the
type and duration of (neo)adjuvant anti-HER2 therapy for early
1526-8209/$ - see front matter © 2023 Published by Elsevier Inc. 
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Table 1 Preliminary List of Clinical Decisional Nodes for 
Early HER2 + Breast Cancer to be Discussed in 
Delphi Consensus 

Neoadjuvant Therapy vs. Upfront Surgery 
1. Indications for neoadjuvant treatment 
2. Features to consider when choosing a neoadjuvant treatment in cT1c 
3. Neoadjuvant regimen options 

Postneoadjuvant Setting 
4. Features to consider when choosing the postneoadjuvant regimen 
5. Management of HER2-discrepancy among pre- and postoperative settings 
6. How to manage patients achieving a pCR 
7. How to manage patients not achieving a pCR 
8. How to manage patients not achieving a pCR but with minimal disease 
burden 
9. Concomitant radiotherapy with TDM1 

Adjuvant Setting 
10. Therapeutic options for pT1 pN0 stage 
11. Features to consider when choosing an adjuvant regimen in pT1 pN0 
stage 
12. Therapeutic options for pT2–3 and/or pN + stage 
13. Indications for double HER2-blockade 
14. Anti-HER2 duration 

Abbreviations: c = clinical staging system, p = pathological staging system, pCR = pathologic 
complete response, TDM1 = trastuzumab emtansine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

trials. 
HER2 + BC. In addition, we tried to define the different clinical
scenarios in which neoadjuvant therapy can be preferred to upfront
surgery for patients with cT1cN0 disease. 

Material and Methods 

A panel of 10 BC experts held 2 preparatory meetings, 2 Delphi
rounds, and a final consensus conference between June 2022 and
January 2023. The panel comprises nationally and internationally
renowned breast oncologists who work at tertiary centers. In the
preparatory meetings, decisions were made on the final scope and
structure of the project, methods, and topics, including relevant
clinical questions that the consensus should address. Fourteen clini-
cal questions were identified ( Table 1 ) in 3 areas of interest: neoad-
juvant therapy vs. upfront surgery, postneoadjuvant setting, and
adjuvant setting. 

Two experts reviewed the literature to answer the clinical
questions identified and proposed a draft of statements with
supporting evidence for each clinical question. Quality of evidence
was graded as very low, low, moderate, and high, according to
GRADE. 11 

PubMed was used for the literature search, and reference lists
of the included articles were searched for additional articles of
interest. Articles included original papers, randomized controlled
trials, systematic reviews or meta-analyses, guidelines, and consensus
papers; those not in English were excluded. 

The first draft of the proposed statements was discussed at a
second meeting in October 2022, after which a survey with all the
statements was submitted and completed by all the experts. The
Delphi survey took place online, anonymously, and a Likert scale
was used to collect agreement or disagreement with each statement
(1 “complete disagreement”; 2-3 “poor agreement”; 4-6 “moderate
agreement”; and 7-9 “agreement”). The median score was used to
classify agreement with the statements, and the 30th to 70th inter-
percentile range corrected for asymmetry was used to assess agree-
ment/disagreement between panelists. After viewing the results of
the first round, in which their responses were highlighted, panel
members were asked to review their choices in a second Delphi
round. 

The final consensus meeting took place on January 20. The goal
was to reach final consensus on the statements. The Likert scale was
replaced with a binary scale (agree/disagree); consensus was defined
as reaching a level of agreement ≥66.6% (ie, two-thirds) between all
participants ( Table 2 ). 

Results 

Each statement that reached a final consensus is further charac-
terized by evidence from the literature ( Table 2 ). 

Indications for Neoadjuvant Treatment 
Consensus Statements. 

- Neoadjuvant and adjuvant therapies are associated with similar
survival outcomes when the same therapeutic regimen is administered
in the neoadjuvant or adjuvant setting 

- Patients with clinical stage II and III HER2 + BC should be candi-
dates for a neoadjuvant anti-HER2 treatment 

- Patients with cT1a/b cN0 HER2 + BC can be candidates for upfront
surgery and then adjuvant therapy with paclitaxel-trastuzumab 

- In patients with cT1c cN0 HER2 + BC, upfront surgery could repre-
sent a treatment option, although neoadjuvant therapy could be
considered in selected cases 

Sources of Evidence. Neoadjuvant and adjuvant therapies for early
BC are associated with similar survival outcomes when the same
therapeutic regimen is administered in the neoadjuvant or adjuvant
setting. 13 , 14 Neoadjuvant therapy has been traditionally employed
for the management of locally advanced or inflammatory BC, but
it has recently also become the standard approach for patients with
clinical stage II disease, especially in those with a HER2 + molecular
profile. 8 

Patients with node-positive (N + ) or high-risk node-negative
(N −) HER2 + disease (ie, T ≥2 cm) should be offered neoadju-
vant chemotherapy combined with trastuzumab. In the NOAH
trial, 235 patients with locally advanced HER2 + BC receiving
neoadjuvant chemotherapy were randomly allocated to receive or
not receive 1 year of treatment with trastuzumab (administered
in both the neoadjuvant and adjuvant setting). The 3-year event-
free survival (EFS) rate significantly increased in patients receiving
trastuzumab (71% in patients treated with trastuzumab vs. 56%
without trastuzumab; HR 0.59, 95% CI 0.38-0.90; P = .013). 15 

The importance of neoadjuvant therapy is mainly related to
whether pathologic complete response (pCR) can be achieved and to
define, accordingly, the most appropriate postoperative therapeutic
strategy (TDM1 if no pCR and trastuzumab with pCR). 10 

The most appropriate management of patients with HER2 + T1c
(1 < T < 2 cm) N0 HER2 + BC is still a matter for debate, and this
subgroup has been considered in both the KATHERINE and APT

10 , 16 
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Table 2 List of Consensus Statements 

Statement QoE Recommendation Consensus 
Neoadjuvant Therapy vs. Upfront Surgery 

1.1 Neoadjuvant and adjuvant therapies are associated with similar survival outcomes 
when the same therapeutic regimen is administered in the neoadjuvant or adjuvant 
setting 

High Statement of fact 90% 

1.2 Patients with clinical stage II and III HER2 + BC should be candidates for a 
neoadjuvant anti-HER2 treatment 

High Strong for 100% 

1.3 Patients with cT1a/b cN0 HER2 + BC can be candidates for upfront surgery and 
then adjuvant therapy with paclitaxel-trastuzumab 

High Weak for 90% 

1.4 In patients with cT1c cN0 HER2 + BC, upfront surgery could represent a treatment 
option, although neoadjuvant therapy could be considered in selected cases 

Low Weak for 100% 

2.1 In the presence of N + HER2 + BC, neoadjuvant rather than adjuvant therapy 
should be preferred 

High Strong for 100% 

2.2 Ki-67 and hormone receptor status might be considered to determine the 
probability of benefitting from neoadjuvant therapy 

Low Weak for 100% 

2.3 Patients’ age and comorbidities should be adequately considered when defining 
the appropriate treatment options 

Low Strong for 100% 

3.1 EC/ACx4–wPx12 + trastuzumab is one of the preferred therapeutic regimens in 
the neoadjuvant setting. Whenever possible, pertuzumab should also be used 

High Strong for 100% 

3.2 Dose-dense schedule could be an option in the neoadjuvant setting, based on 
clinical and tumor characteristics 

Low Weak for 90% 

3.3 The addition of pertuzumab in the neoadjuvant setting increases the chance of 
achieving a pCR and might improve outcomes 

Mod Statement of fact 100% 

3.4 TCH x 6 could be a suboptimal neoadjuvant approach Low Weak for 100% 

3.5 TCHP x 6 might be considered an alternative to the anthracycline-containing 
regimen in the neoadjuvant setting, especially in patients with cardiovascular risk 
factors/comorbidities 

Mod Weak for 100% 

3.6 In cT1N0 patients, wPx12 + trastuzumab may be considered as a preoperative 
approach in selected cases 

Low Weak for 100% 

3.7 In selected cT1N0 patients wPx12 + trastuzumab + pertuzumab might be an 
adequate de-escalation strategy, but the actual evidence is still inadequate to propose 
this regimen without anthracycline use after surgery 

Low Weak for 90% 

Postneoadjuvant Setting 

4.1 pCR is the major determinant of the best therapeutic strategy to adopt in patients 
who have completed a neoadjuvant therapy 

High Statement of fact 100% 

5.1 After neoadjuvant therapy, adjuvant anti-HER2 therapy should be continued in case 
of HER2-negative residual disease 

Low Strong for 100% 

6.1 Patients obtaining a pCR to a neoadjuvant anti-HER2 therapy should receive 
adjuvant trastuzumab for the remainder of the 1 y of total anti-HER2 therapy 

High Strong for 100% 

6.2 Neratinib should not be considered within 1 y from the end of trastuzumab in 
patients with HR + HER2 + early BC who have obtained pCR 

Low Strong against 100% 

7.1 Patients with residual disease after neoadjuvant anti-HER2 therapy should receive 
adjuvant TDM1 to complete 1 y of total anti-HER2 therapy 

High Strong for 100% 

7.2 1 year of adjuvant therapy with neratinib might be offered to selected patients with 
HR + HER2 + early BC within 1 y from the end of anti-HER2 therapy who have not 
reached pCR, according to the individual risk of disease recurrence defined by the 
initial clinical and/or pathologic stage 

Low Weak for 90% 

8.1 ypT1mic and ypT1a with ypN0 appear to benefit from an escalation strategy in the 
adjuvant setting with TDM1 

Mod Weak for 100% 

8.2 ypN1mi might benefit from an escalation strategy in adjuvant therapy Low Weak for 100% 

8.3 ypTis in the absence of residual nodal disease has a good prognosis and adjuvant 
escalation should not be offered 

Mod Strong against 100% 

9.1 Although a higher toxicity from the concomitant use of TDM1 and radiotherapy 
cannot be excluded, this approach can be used, especially in the adjuvant setting 

Mod Weak for 100% 

( continued on next page ) 
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Table 2 ( continued ) 

Statement QoE Recommendation Consensus 
Adjuvant Setting 

10.1 wPx12 + trastuzumab is the gold standard in pT1pN0 HER2 + BC with a 
diameter < 2 cm 

Mod Strong for 100% 

10.2 In stage I HER2 + BC, TCx6 + trastuzumab might offer a low absolute benefit in 
terms of OS with significant toxicity, and is therefore not recommended 

Low Strong against 100% 

10.3 In stage I HER2 + BC, ECx4–wPx12 + trastuzumab + pertuzumab should not be 
offered 

High Strong against 100% 

11.1 Patients’ age and hormone receptor status could be considered when choosing 
between anthracycline- or nonanthracycline-based adjuvant therapy in patients with 
pT ≤2 pN0 HER2 + BC 

Mod Weak for 100% 

12.1 In pT > 2 N0 HER2 + BC, EC/ACx4–wPx12 + trastuzumab is one of the preferred 
regimens in the adjuvant setting 
In pT > 2 N + HER2-positive BC, pertuzumab is also recommended 

High Strong for 100% 

12.2 Dose-dense schedule could be considered in the adjuvant setting in HER2 + BC 
> 2 cm or N + 

Low Weak for 90% 

12.3 The addition of pertuzumab in the adjuvant setting in N + HER2 + BC appears to 
increase long-term outcomes 

High Statement of fact 100% 

12.4 TCH x 6 could be a suboptimal adjuvant approach in HER2 + BC > 2 cm or N + Low Weak for 100% 

12.5 TCHP x 6 might be considered an alternative to anthracycline-containing 
regimens in the adjuvant setting in HER2 + BC > 2 cm or N + , especially in patients 
with cardiovascular risk factors/comorbidities 

Mod Weak for 100% 

12.6 One year’s adjuvant therapy with neratinib might be offered to patients with pN + 

HR + HER2 + high-risk BC after optimal adjuvant treatment with 
anthracycline-/taxane-based CT and trastuzumab 

Low Weak for 90% 

12.7 1 year’s adjuvant therapy with neratinib might be considered for carefully selected 
HR + HER2 + early BC > 2 cm without lymph node involvement after optimal adjuvant 
treatment with CT and trastuzumab 

Low Weak for 90% 

13.1 The addition of pertuzumab to adjuvant trastuzumab-containing CT should be 
offered in N + HER2 + BC 

High Strong for 100% 

13.2 The addition of pertuzumab to adjuvant trastuzumab-containing CT should not be 
offered in N − HER2 + BC < 2 cm 

High Strong against 100% 

13.3 The addition of pertuzumab to adjuvant trastuzumab-containing CT might be 
offered in select cases with N − HER2 + BC > 2 cm 

Low Weak for 100% 

14.1 Patients with HER2 + early BC should receive anti-HER2 therapy for a total of 12 
months 

High Strong for 100% 

14.2 In selected cases (ie, low risk of BC recurrence or reduced tolerance to anti-HER2 
therapy) early interruption of the anti-HER2 therapy (after 6 mo) could be considered 

Low Weak for 100% 

Abbreviations: BC = breast cancer; CT = chemotherapy; HR = hormone receptor; mod = moderate, QoE = quality of evidence. Recommendations have been made in accordance with the GRADE 
guidelines. 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The KATHERINE trial established the importance of using
neoadjuvant therapy in patients with early HER2 + BC (including
patients with clinical stage T1c N0). In this trial, 1486 patients with
residual disease after neoadjuvant anti-HER2 therapy, were random-
ized to either TDM1 or trastuzumab. Of these, 72.3% had hormone
receptor-positive (HR + ) HER2 + BC. At 3-year follow-up, patients
receiving TDM1 had a greater invasive disease-free survival (IDFS)
rate than those receiving trastuzumab (3-year disease-free survival
[DFS] rate 88.3% vs. 77%). 10 

The APT trial was a single-arm, multicenter trial evaluating the
efficacy of a de-escalated (anthracycline-free) therapeutic approach
in 406 patients with early-stage (pT ≤3 cm, pN0/N1mic) HER2 +
BC, which demonstrated that adjuvant treatment with paclitaxel
(administered every week for 12 weeks) and trastuzumab (admin-
istered every week alongside paclitaxel for 12 weeks, then contin-
ued alone every 3 weeks for another 9 months) could provide a
10-year recurrence-free interval of 96.3%, with a limited toxicity
profile. 9 In this subgroup, a clear consensus strategy has not been
reached. According to the most recent ASCO guidelines, neoad-
juvant therapy could represent a feasible option in patients with
clinical T1cN0 HER2 + BC. 8 However, in view of the positive
results of the APT trial, upfront surgery, if feasible, seems to repre-
sent an appropriate therapeutic strategy in this setting. Neverthe-
less, neoadjuvant therapy might be considered, in selected cases
(for example, a tumor that measures approximately 2 cm in
size). 

Finally, patients with clinical T1a/T1bN0 disease can be safely
managed with upfront surgery, then considered for adjuvant therapy
with paclitaxel and trastuzumab according to the results of the APT
trial. 9 
Clinical Breast Cancer October 2023 e461 
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e462 
Features to Consider When Choosing a Neoadjuvant 
Treatment in cT1c 

Consensus Statements. 

- In the presence of N + HER2 + BC, neoadjuvant rather than
adjuvant therapy should be preferred 

- Ki-67 and hormone receptor status might be considered to deter-
mine the probability of benefitting from neoadjuvant therapy 

- Patients’ age and comorbidities should be adequately considered
when defining appropriate treatment options 

Sources of Evidence. Different clinical and molecular
variables correlate with the efficacy of a neoadjuvant treatment.
Anthracycline-based chemotherapy with trastuzumab (and eventu-
ally pertuzumab) should be considered in patients with high-risk
(ie, T ≥2 cm) N − or N + HER2 + BC. 

Ki-67 is a cell proliferation marker and could be indicative of the
aggressiveness of a tumor. It has been postulated that tumors with
a high expression of Ki-67 might respond better to neoadjuvant
chemotherapy containing anthracyclines and/or taxanes. 17 Such a
benefit has been reported using different Ki-67 thresholds. There-
fore, a cut-off of 30% (according to international recommendations)
may be considered as a possible threshold for patients with a poor
prognosis when selecting the appropriate therapeutic strategy. 18 

BC patients can respond differently to neoadjuvant therapy
depending on their molecular subtype. HER2 + and triple-negative
BC (TNBC), being aggressive phenotypes, tend to respond better
to neoadjuvant treatment, whereas lower response rates (in terms of
obtained pCR) are observed in both the luminal A and luminal B
molecular subtypes. 19 , 20 

Younger BC patients (ie, aged < 40 years) typically present with
more aggressive disease, but also tend to respond better to neoadju-
vant therapy. 21 In a pooled analysis of 8 randomized clinical trials
of neoadjuvant therapy (N = 8949 women evaluated), higher pCR
rates were observed in patients < 40 years old than those aged 40-49
and > 50 years (20.9%, 17.7%, and 13.7%, respectively). However,
from this pooled analysis, young patients with luminal-like BC
seemed to gain greater benefit from neoadjuvant therapy, whereas
age was not a major prognostic factor in patients with HER2 + or
TNBC. 22 

Age and comorbidities should be considered when defining the
appropriate therapeutic strategy for patients with early BC, in view
of the reported toxicity profiles of both chemotherapeutic and anti-
HER2 agents. 

Neoadjuvant Regimens Options 
Consensus Statements. 

- EC/ACx4–wPx12 + trastuzumab is one of the preferred thera-
peutic regimens in the neoadjuvant setting. Whenever possible,
pertuzumab should also be used. 

- Dose-dense schedule could be an option in the neoadjuvant
setting, based on clinical and tumor characteristics. 

- The addition of pertuzumab in the neoadjuvant setting increases
the chance of achieving pCR and might improve outcomes. 

- TCHx6 could be a suboptimal neoadjuvant approach. 
Clinical Breast Cancer October 2023 
- TCHPx6 might be considered an alternative to the anthracycline-
containing regimen in the neoadjuvant setting, especially in
patients with cardiovascular risk factors/comorbidities. 

- In cT1N0 patients, wPx12 + trastuzumab may be considered as
a preoperative approach in selected cases. 

- In selected cT1N0 patients, wPx12 + trastuzumab + pertuzumab
might be an adequate de-escalation strategy, but the actual
evidence is still inadequate to propose this regimen without
anthracycline use after surgery. 

Sources of Evidence. Neoadjuvant therapy is a well-consolidated
approach to treating HER2 + BC, especially for tumors > 2 cm
or with lymph node involvement. 23 , 24 Several different regimens
demonstrated activity in this setting and many studies have shown
substantial equivalence in long-term outcomes comparing preoper-
ative vs. adjuvant chemotherapy. 25 , 26 

One of the most studied regimens is the sequential schedule
of an anthracycline + cyclophosphamide (AC/EC) followed by
a taxane (T), generally weekly paclitaxel (wP). In the NSABP
B41 study, 177 patients with HER2 + BC were treated with 4
cycles of doxorubicin + cyclophosphamide every 3 weeks followed
by 12 weekly paclitaxel administrations (wPx12) + trastuzumab.
The pCR rate (ypT0 and ypN0) was 49% in the whole popula-
tion, 45% in the HR + group, and 58% in the HR − group;
the 5-year recurrence-free interval (RFI) was 84% and the 5-year
overall survival (OS) was 94%. 27 , 28 In the GeparQuinto study, 307
patients with HER2 + BC were treated with 4 cycles of epiru-
bicin plus cyclophosphamide followed by 4 cycles of docetaxel and
trastuzumab every 3 weeks. The pCR rate was 45% (with a higher
proportion among HR-negative BC patients compared with those
with HR-positive disease); the 3-year DFS was 84% and the 3-
year OS was 91%. 29 , 30 These data, combined with those from the
adjuvant setting, 31 define EC/AC-wP/D as a solid treatment option
in the neoadjuvant setting. 

Although the “original” anthracycline-taxane-based schedule
includes the use of trastuzumab, the recent availability of
pertuzumab raises some questions about its inclusion. Several
neoadjuvant trials have shown a benefit in pCR and virtual
long-term outcomes when pertuzumab is included. In the
NeoSphere phase II trial, 417 patients with HER2 + BC
were randomized into 4 arms to receive in the neoad-
juvant setting docetaxel + trastuzumab ± pertuzumab, or
trastuzumab + pertuzumab without docetaxel. All patients received
an anthracycline-based regimen in the adjuvant setting and those
who were not exposed to docetaxel received it in the adjuvant
phase; all patients completed a year of treatment with trastuzumab.
Triple therapy (docetaxel + trastuzumab + pertuzumab) showed a
better pCR rate than docetaxel + trastuzumab (46% vs. 29%). 32

The 5-year relapse-free survival rate was not improved with triple
therapy, although the study was not powered to highlight this
outcome. 33 In the phase II TRYPHAENA study in the neoadju-
vant setting, the arm that included an anthracycline-taxane regimen
with trastuzumab + pertuzumab showed a pCR rate of 55%,
higher than a historical cohort of patients treated with a single anti-
HER2 therapy, with a 3-year DFS rate of 88%. 34 , 35 Similar results
were shown in the GeparSepto trial, in which 400 patients with
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HER2 + BC were treated with a sequential anthracycline-taxane
regimen with the addition of trastuzumab + pertuzumab, achiev-
ing a pCR rate of 58%. 36 Results from the adjuvant APHINITY
trial underline the benefit of adding pertuzumab. In this trial, 4804
patients with HER2 + BC were randomized to receive chemother-
apy + trastuzumab or chemotherapy + trastuzumab + pertuzumab.
The dual anti-HER2 blockade did not significantly improve OS at
the 8.4-year follow-up (hazard ratio [HR] 0.83, 95% CI 0.68-1.02;
P = .078). However, an OS benefit was reported in the N + subpop-
ulation (8-year IDFS: HR 0.72, 95% CI 0.60-0.87), suggesting that
treatment escalation should be proposed in this group of patients. 37 

Concerning the schedule of chemotherapy administration, the
EBCTCG meta-analysis has shown a better efficacy in terms of 10-
year recurrence risk (28% vs. 31%) and 10-year BC-specific survival
(18.9% vs. 21.3%) with the dose-dense regimens (eg, EC every
14 days) compared with standard schedule of administration (eg,
EC every 21 days) without increasing mortality for other causes. 38 

However, although the dose-dense regimen seems to provide a
survival advantage in HR + BC and TNBC, in HER2 + BC it
appears somewhat less clear. Only 50% of patients included in this
meta-analysis had a known HER2 status and the use of anti-HER2
therapies was not routine in several trials. Therefore, although dose-
dense regimens seem to provide a benefit in HER2 + BC (HR 0.83,
95% CI 0.67-1.02), no definitive conclusion can be drawn from this
study. In an exploratory analysis of the GIM2 trial in HER2 + BC
patients treated with trastuzumab + FECx4 (5-fluorouracil + epiru-
bicin + cyclophosphamide) followed by Px4 every 2 or 3 weeks, the
dose-dense regimen appeared to provide a little-to-null benefit of
DFS and OS compared with the standard schedule. 39 However, the
use of a noncontemporary regimen and the initiation of trastuzumab
after chemotherapy completion in some patients, limit the applica-
bility of these data. A secondary analysis of the PANTHER trial,
in which 342 HER2 + patients received a dose-dense anthracycline-
taxane-based regimen vs. the standard schedule, showed a numerical
benefit of 32% with dose-dense therapy, in BC-specific relapse-free
survival; this was not statistically significant. Similar to the GIM2
trial, in the PANTHER trial some patients begun trastuzumab after
chemotherapy completion and 29 patients discontinued anti-HER2
therapy prematurely. The rates of cardiac toxicity did not differ
between the 2 groups after 6 years’ follow-up. 40 In a retrospective
study including a contemporary cohort of patients with HER2 + BC
treated with EC x 4 every 2 or 3 weeks followed by paclitaxel every
1 or 2 weeks, the dose-dense schedule increased the pCR rate (38%
vs. 29%; P = .052) and, after a follow-up of 55 months, the distant
DFS (HR 0.49), the EFS (HR 0.54), and BC-specific survival
(HR 0.41), although without statistical significance. However, the
subgroup of younger women ( < 40 years) seemed to derive a partic-
ular benefit from dose-dense therapy (5-year distant DFS 100%
vs. 75.3%; P = .017; 5-year EFS 96.9% vs. 78.3%; P = .022).
Moreover, dose-dense treatment did not appear to increase cardio-
logic toxicity. 41 

Whether anthracyclines could be omitted in favor of platinum
salts is a highly controversial topic. Although anthracyclines have
been shown to be highly effective in the management of HER2 +
BC, they expose patients to several long-term toxicities, including
heart failure and acute myeloid leukemia. A putative alternative to
the EC-T regimen emerged from the BICRG-006 study in which
adjuvant therapy with carboplatin + docetaxel + trastuzumab
(TCH) showed a nonsignificant lower difference in 5-year DFS rate
compared with AC-docetaxel + trastuzumab (81% vs. 84%) with
a similar 5-year OS (91% vs. 92%). However, the study was not
powered to show differences between these arms, therefore these
results should be taken with caution. 42 In the neoadjuvant setting,
the TRAIN-2 study compared the FEC x 3 regimen followed by
TCHP x 6 (docetaxel + carboplatin + trastuzumab + pertuzumab)
with TCHP x 9. At 3 years of follow-up, no difference was reported
between the FEC + TCHP and TCHP-only regimens in terms of
pCR (67% vs. 68%), EFS (94% vs. 93%), and OS (98% vs. 98%).
Patients who received anthracyclines experienced more frequent
febrile neutropenia (10% vs. 1%) and a reduction in the left ventri-
cle ejection fraction (36% vs. 22%). 43 However, both regimens are
noncanonical, precluding a direct translation of this evidence into
clinical practice. 34 , 35 , 44 , 45 Nevertheless, these results seem consistent
with those of other trials in which TCH ± P appears to perform
similarly to the anthracycline-containing scheme, even though these
trials were not powered or performed to demonstrate an equiva-
lence of the 2 regimens. Some indirect evidence, such as network
meta-analysis, seems to underline the putative equivalence between
anthracycline-containing and anthracycline-free regimens. 46 

The use of wP (or docetaxel) + trastuzumab ± pertuzumab has
been evaluated in the neoadjuvant setting, although the vast major-
ity of trials also planned a postneoadjuvant phase with anthracy-
clines, limiting the conclusions that can be drawn. 32 , 47 , 48 Based
on the data obtained in the adjuvant phase, wP + trastuzumab
may be recommended in the neoadjuvant phase in very selected
cases (eg, advanced age, comorbidities). 49 Instead, treatment with
wP + trastuzumab + pertuzumab has been evaluated in the ADAPT
trial. In the HR − HER2 + BC cohort of this umbrella trial, 42
patients received wP + trastuzumab + pertuzumab for 12 weeks
with a pCR rate (ypT0 ypN0) of 79%. Among those patients who
achieved pCR, 79% were exposed in the postsurgical phase only to
radiotherapy (RT) and trastuzumab without any further chemother-
apy. 50 Intriguingly, in this group the 5-year IDFS rate was 100%,
suggesting that in some patients a de-escalation should be explored
with a phase III clinical trial. 

Features to Consider When Choosing the 
Postneoadjuvant Regimen 

Consensus Statement. 

- pCR is the major determinant of the best therapeutic strategy to
adopt in patients who have completed a neoadjuvant therapy 

Sources of Evidence. pCR can have different definitions, but it is
commonly referred to as the absence of invasive residual disease in
both mammary glands and locoregional lymph nodes after neoadju-
vant therapy. It has an established positive prognostic role, particu-
larly represented in patients with aggressive BC molecular subtypes,
including HER2 + and TNBC, in which an improved long-term
clinical benefit is observed after achieving pCR to neoadjuvant
therapy. 20 

Whether pCR is achieved with a neoadjuvant therapy, is used to
guide the choice of the optimal adjuvant treatment. Patients with
Clinical Breast Cancer October 2023 e463 
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pCR after anti-HER2 neoadjuvant therapy will receive trastuzumab
in the adjuvant setting until they have completed 1 full year of
anti-HER2 therapy. This is based on the results of the HERA trial,
discussed in section 3.6.2. 51 

Patients with residual disease after anti-HER2 neoadjuvant
therapy should receive TDM1 until they have completed 1 full year
of anti-HER2 therapy, based on the results of the KATHERINE
trial. 10 

Management of HER2-Discrepancy Among Pre- and 

Postoperative Settings 
Consensus Statement. 

- After neoadjuvant therapy, adjuvant anti-HER2 therapy should
be continued in case of HER2-negative residual disease 

Sources of Evidence. From 10% to 20% of HER2 + BC patients
who received an anti-HER2 neoadjuvant treatment, experienced the
loss of HER2 expression after surgery. 52-54 However, the biological
meaning of the HER2 loss and the implications regarding adjuvant
therapy selection is still unknown. 

Several retrospective studies suggest a putative worst prognosis for
patients with a discordant HER2 status before and after neoadjuvant
therapy, 52 even though less biased studies have not confirmed these
data. 54 Therefore, the prognostic effect of HER2 loss is still contro-
versial. 

In the KATHERINE trial, nearly 8.3% of patients experienced
the loss of HER2-positivity after neoadjuvant treatment. 55 None of
the patients who received TDM1 experienced disease relapse (0/28)
vs. 11 events observed in those who received trastuzumab (11/42;
26%). 55 , 56 Therefore, although current evidence is limited, anti-
HER2 therapy should be continued in the adjuvant setting in case
of loss of HER2 expression. 

How to Manage Patients Achieving a pCR 

Consensus Statements. 

- Patients obtaining pCR with neoadjuvant anti-HER2 therapy
should receive adjuvant trastuzumab for the remainder of the 1
year of total anti-HER2 therapy. 

- Neratinib should not be considered within 1 year from the end of
trastuzumab in patients with HR + HER2 + early BC who have
obtained pCR. 

Sources of Evidence. In the HERA trial, 5099 patients with early
HER2 + BC were randomized to receive trastuzumab for 1 or
2 years or to observation. After a median follow-up of 11 years,
patients who had received 1 year of trastuzumab had a significantly
lower risk of DFS and mortality compared with the observation
group (HR for DFS 0.76, 95% CI 0.68–0.86; HR for mortality
0.74, 95% CI 0.64-0.86). Furthermore, extending the duration of
therapy to a total of 2 years did not significantly improve DFS
compared with 1 year of therapy (HR 1.02; 95% CI 0.89-1.17). 51 

In the ExteNET phase III clinical trials, 2840 patients with locally
advanced HER2 + BC who had completed 1 year of trastuzumab-
based therapy, were randomized to receive or not receive adjuvant
neratinib for 1 year. 57 After 5 years, a greater IDFS was observed
Clinical Breast Cancer October 2023 
among patients who received neratinib (90.2% with neratinib vs.
87.7% with placebo). 57 However, in the subgroup analysis, the
benefit was exclusive for the HR + population and those who had
begun neratinib within 1 year from the end of trastuzumab. This
improvement in IDFS was consistent in both the pCR and no pCR
subgroups (5-year IDFS 84.0% vs. 74.2% with pCR and 85.0% vs.
77.6% with no pCR); it was also maintained for OS (5-year OS rate
91.3% vs. 82.2% with pCR and 93.3% vs. 73.7% with no pCR).
However, few patients were in the subgroup with pCR after neoad-
juvant therapy (n = 38). 58 

Achieving pCR after neoadjuvant therapy represents a consol-
idated positive prognostic factor. 20 Therefore, patients with early
HER2 + BC who obtain pCR can be safely managed with
trastuzumab in the adjuvant setting to complete 1 full year of total
anti-HER2 therapy and do not benefit from an escalated treatment
with TDM1 or neratinib. 10 , 51 

How to Manage Patients Not Achieving pCR 

Consensus Statements. 

- Patients with residual disease after neoadjuvant anti-HER2
therapy should receive adjuvant TDM1 to complete 1 year of total
anti-HER2 therapy. 

- One year of adjuvant therapy with neratinib might be offered
to selected patients with HR + HER2 + early BC within 1 year
from the end of anti-HER2 therapy who have not reached pCR,
according to the individual risk of disease recurrence defined by
the initial clinical and/or pathologic stage. 

Sources of Evidence. In the KATHERINE trial, 1486 patients
with residual disease after neoadjuvant anti-HER2 therapy, were
randomly allocated to receive either TDM1 or trastuzumab for 14
cycles. At 3-year follow-up, patients receiving TDM1 had a greater
IDFS rate than those receiving trastuzumab (88.3% vs. 77%). 10 

Patients with BC who do not reach pCR have an increased risk of
disease relapse. 20 For this reason, they are candidates for escalated
therapy with TDM1 in the adjuvant setting. In addition, HR +
HER2 + BC patients may be offered 1 year of adjuvant neratinib
therapy based on the survival benefit reported in the ExteNET
trial. 10 

How to Manage Patients Not Achieving pCR But With a 

Minimal Disease Burden 

Consensus Statements. 

- ypT1mic and ypT1a with ypN0 appear to benefit from an escala-
tion strategy in the adjuvant setting with TDM1. 

- ypN1mi might benefit from an escalation strategy in adjuvant
therapy. 

- ypTis in the absence of residual nodal disease has a good prognosis
and adjuvant escalation should not be offered. 

Sources of Evidence. pCR is the complete histologic clearance
of invasive cancer after neoadjuvant therapy and is defined by the
TNM staging system as ypT0/ypTis and ypN0. 20 Patients achiev-
ing pCR have a better prognosis compared with those with residual
disease. 20 However, a low burden of residual disease (hypothetically,
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adjuvant therapy in patients with pT ≤2 pN0 HER2 + BC. 
ypT1 ≤5 mm or ypN1mic) might identify patients with an inter-
mediate prognosis. 59 Overall, pCR allows stratification of patients
based on their risk, and several risk-adapted approaches are being
developed. 

As previously mentioned, after 3 years follow-up in the
KATHERINE trial, patients treated with TDM1 achieved a better
IDFS (88% vs. 77%), and a trend in OS benefit was reported (HR
0.70, 95% CI 0.47-1.05; P = .08). 10 In the subgroup analysis,
patients with a low burden of residual disease (ypT0, ypT1a, ypT1b,
ypT1mic, ypTis) also appeared to derive a benefit from the adjuvant
escalation strategy (3-year IDFS 88.3% vs. 83.6%; HR 0.66). Of
note, ypT1a/ypT1b/ypT1mic and ypN0 represented nearly one-
fifth of the population; patients with both ypTis and ypN0 were
not recruited in the study. 10 Regarding nodal status, a benefit in
IDFS rate was reported in patients with ypN1 residual disease with
the escalation strategy with TDM1 (3-year IDFS 88.9% vs. 75.8%;
HR 0.49). 10 

Concomitant Radiotherapy With TDM1 

Consensus Statement. 

 Although a higher toxicity from the concomitant use of TDM1
and RT cannot be excluded, this approach can be used, especially
in the adjuvant setting. 

Sources of Evidence. To date, the largest available clinical experi-
ence of concomitant use of TDM1 with RT originates from the
KATHERINE trial. In this study, patients received RT concomi-
tantly with adjuvant treatment with either TDM1 or trastuzumab.
In a subgroup analysis, the combination of RT + TDM1 compared
with only TDM1 caused more grade ≥3 toxicities (27.4% vs.
16.2%) and serious adverse events (13.2% vs. 10.3%). However,
there were no new safety signals and overall pulmonary and skin
toxicities were not significantly different between TDM1 and
trastuzumab therapy (1.5% vs. 0.7% for radiation pneumonitis,
25.4% vs. 27.6% for radiation-related skin injury, and 1.4% vs. 1%
for grade 3 skin injury). 10 , 56 

Another phase II trial using adjuvant TDM1 found no clear
increase in cardiologic or pulmonary toxicities. Sequential or
concomitant RT did not affect patients’ ability to complete prespec-
ified RT programs. However, although grade ≥3 toxicities were
similar between concomitant and sequential groups, grade 2 adverse
events were more common in the concomitant cohort (7.7% vs.
2.6%). 60 Similarly, in 2 other case series, concomitant use of TDM1
and RT showed an acceptable toxicity profile. 61 , 62 

Although the use of concomitant TDM1 with breast locoregional
irradiation has shown substantial safety, its use during brain RT is
somewhat less clear. Some case series have highlighted a putative
increased risk for radionecrosis, 63 , 64 although other trials have not
confirmed this. 65 

Therapeutic Options for pT1pN0 Stage 
Consensus Statements. 

 wPx12 + trastuzumab is the gold standard in pT1pN0 HER2 +
BC with a diameter < 2 cm. 
- In stage I, HER2 + BC, TCx6 + trastuzumab might offer a low
absolute benefit in terms of OS with significant toxicity and is
therefore not recommended. 

- In stage I, HER2 + BC, ECx4–wPx12 + trastuzumab +
pertuzumab should not be offered. 

Sources of Evidence. pT1pN0 BC is characterized by a more
favorable prognosis compared with other stages, 66 limiting the
absolute benefit of adjuvant treatments. 

In the single-arm phase II APT trial, 410 patients with HER +
pN0 BC with a ≤3 cm diameter, were treated with weekly paclitaxel
for 12 weeks + 1 year of trastuzumab; 91% of patients had a pT1
tumor and 67% were HR + . After 10 years’ follow-up, 96.3% were
recurrence-free, BC-specific survival was 98.8%, and OS 94.3%,
highlighting the overall good prognosis of this cancer stage. The 7-
year DFS was greater than 90% for both HR + and HR − subgroups
(91.6% and 90.6%, respectively). 9 

A limited number of patients with stage I HER2 + BC were
included in clinical trials involving anthracycline- or platinum-
based regimens. 67 Moreover, the absolute benefit of AC-TH/TCH
regimens in stage I is low, making the interpretation of risk/benefit
ratio more difficult. 9 In the BICRG-006 study, 3222 women with
HER2 + BC were randomized to AC-T, AC-TH, and TCH. Nearly
40% had a pT1 tumor and nearly 30% had node-negative disease.
Despite both trastuzumab-containing regimens achieving better
outcomes than chemotherapy-alone regimens, no differences in
DFS and OS were found between the 2 trastuzumab arms (note
that the study was not powered to detect any differences between
these 2 cohorts), and 5-year rates were 92% and 91%, respectively.
In the pT1c subgroup, 5-year DFS rates for AC-TH and TCH were
87% and 86%, respectively, and for pT1a-b they were 93% and
90%. Although these data confirm the efficacy of these 2 regimens,
the absence of a statistical analysis centered on pT1pN0 patients
limits further considerations. 42 Notably, the cardiologic adverse
events were not negligible, with a congestive heart failure rate of
2.0% and 0.4% in the AC-TH and TCH groups, and a reduction
in left ventricular ejection fraction > 10% in 18.6% and 9.4%,
respectively. 42 

Finally, in the randomized phase III APHINITY trial, 4804
HER + BC patients with a tumor diameter of ≥1 cm, were random-
ized to AC-TH or TCH + pertuzumab or placebo. 37 With a follow-
up of 8.4 years, fewer deaths were observed with pertuzumab,
despite the data not being statistically significant. However, the
benefit was apparent only in the N + subgroup (IDFS HR 0.72
in pN + vs. 1.01 in pN −). 68 Therefore, treatment escalation with
the addition of pertuzumab should be offered only to patients with
high-risk tumors. 

Features to Consider When Choosing an Adjuvant 
Regimen in pT pN0 Stage 

Consensus Statement. 

- Patients’ age and hormone receptor status could be considered
when choosing between anthracycline- or nonanthracycline-based
Clinical Breast Cancer October 2023 e465 
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Sources of Evidence. The phase II APT trial was a single-arm
multicenter trial evaluating efficacy and safety of a de-escalated
(anthracycline-free) therapeutic approach in 406 patients with early-
stage (pT ≤3 cm, pN0/N1mic) HER2 + BC. The study demon-
strated that adjuvant treatment with a taxane (paclitaxel in 76% of
patients, administered every week for 12 weeks) and trastuzumab
(administered every week alongside paclitaxel for 12 weeks, then
continued alone every 3 weeks for 9 months) could provide a 7-year
DFS rate of 93%, with a limited toxicity profile. Notably, approxi-
mately 50% of patients had a pT ≤1 cm, 67% of patients had HR +
disease and 56% had a grade 3 tumor. 16 

At the 7-year follow-up analysis, results of the exploratory analy-
sis regarding intrinsic subtyping by PAM50 (performed in 278
patients) were revealed. Most cases (66%) were HER2-enriched,
and a high percentage of both hormone receptor-negative and -
positive tumors were HER2-enriched (84% and 58%, respectively).
Intrinsic molecular subtypes are known to predict the response to
anti-HER2 therapies 69 , 70 ; however, given the low number of events
reported in this study, a clear correlation between molecular subtype
and survival outcomes cannot be established. 16 In terms of toxicity
profile, 6% of patients receiving paclitaxel-trastuzumab developed
an asymptomatic reduction of the left ventricle ejection fraction and
1% developed symptomatic cardiac failure. 16 

Young age at BC diagnosis has been proposed as a poor prognostic
factor. 71 The prognostic and predictive role of young age in patients
with HER2 + BC has been evaluated in several trials. In the HERA
trial, for example, young age ( < 40 vs. > 40 years) was not found to
be associated with poor prognosis and it was not predictive of the
efficacy of an anti-HER2 therapy. 72 

In the phase III randomized clinical APHINITY trial, 4804
patients with HER2 + N + or high-risk N − early BC were random-
ized to receive adjuvant chemotherapy + trastuzumab in addition
to either placebo or pertuzumab. This study demonstrated how the
addition of pertuzumab can lead to a significant improvement in
IDFS, especially in patients with N + disease. 73 Young age at diagno-
sis was not found to have a prognostic or predictive role. 74 

Therapeutic Options for pT2-3 and/or pN + Stage 
Consensus Statements. 

- In pT > 2 N0 HER2 + BC, EC/ACx4–wPx12 + trastuzumab is
one of the preferred regimens in the adjuvant setting. In pT > 2
N + HER2-positive BC, pertuzumab is also recommended. 

- Dose-dense schedule could be considered in the adjuvant setting
in HER2 + BC > 2 cm or N + . 

- The addition of pertuzumab in the adjuvant setting in N +
HER2 + BC appears to increase long-term outcomes. 

- TCHx6 could be a suboptimal adjuvant approach in HER2 + BC
> 2 cm or N + . 

- TCHPx6 might be considered an alternative to anthracycline-
containing regimens in the adjuvant setting in HER2 + BC
> 2 cm or N + , especially in patients with cardiovascular risk
factors/comorbidities. 

- One year’s adjuvant therapy with neratinib might be offered to
patients with pN + HR + HER2 + high-risk BC after optimal
adjuvant treatment with anthracycline/taxane-based chemother-
apy and trastuzumab. 
Clinical Breast Cancer October 2023 
- One year’s adjuvant therapy with neratinib might be considered
for carefully selected HR + HER2 + early BC > 2 cm without
lymph node involvement after optimal adjuvant treatment with
chemotherapy and trastuzumab. 

Sources of Evidence. T2 or N + BC are characterized by a worse
prognosis than earlier stages. 66 Several different regimens are effec-
tive in this setting, which has already been discussed (Section 3.3). 

Indications for Double HER2-Blockade 
Consensus Statements. 

- The addition of pertuzumab to adjuvant trastuzumab-containing
chemotherapy should be offered in N + HER2 + BC. 

- The addition of pertuzumab to the adjuvant trastuzumab-
containing chemotherapy should not be offered in N − HER2 +
BC < 2 cm. 

- The addition of pertuzumab to adjuvant trastuzumab-containing
chemotherapy might be offered in select cases of N − HER2 + BC
> 2 cm. 

Sources of Evidence. As discussed in section 3.10.2, in the
APHINITY trial a treatment escalation with pertuzumab showed
a benefit only in the N + subgroup. 68 This result could reflect the
excellent prognosis of the N − subgroup, which is characterized by
a 6-year IDFS > 91%. 75 Therefore, treatment escalation with the
addition of pertuzumab seems to have a clinical utility, especially in
patients with nodal involvement. 

Anti-HER2 Duration 

Consensus Statements. 

- Patients with HER2 + early BC should receive anti-HER2
therapy for a total of 12 months. 

- In selected cases (ie, low risk for BC recurrence or reduced toler-
ance to anti-HER2 therapy) early interruption of anti-HER2
therapy (after 6 months) could be considered. 

Sources of Evidence. In the previously discussed HERA trial (see
3.6.2), extending the duration of trastuzumab therapy to a total of
2 years did not significantly improve DFS compared with 1 year’s
therapy. 51 

In the FinHer trial, 1010 patients with either N + or high-risk
N − early BC were randomized to receive 3 cycles of adjuvant
chemotherapy with either docetaxel or vinorelbine, followed by
3 cycles of chemotherapy with FEC. Furthermore, patients with
HER2 + BC, which accounted for approximately 20% of random-
ized patients, were further randomized to receive or not receive
trastuzumab for 9 weeks with either docetaxel or vinorelbine. After a
median follow-up of 62 months, a better distant DFS was reported
in patients with HER2 + disease who had received trastuzumab (HR
0.65, 95% CI 0.38-1.12; P = .12). 76 

In phase III, noninferiority, randomized clinical trial PHARE,
3384 patients with HER2 + early BC were randomized to receive
either 6 or 12 months’ adjuvant trastuzumab. After a median follow-
up of approximately 7 years, a total of 704 DFS events were
observed; 345 (20.4%) were in patients receiving trastuzumab for
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12 months and 359 (21.2%) in those receiving trastuzumab for 6
months (HR 1.08, 95% CI 0.93-1.25; P = .39). Therefore, the
PHARE trial failed to demonstrate noninferiority of 6 months’
adjuvant therapy with trastuzumab compared with 12 months. 77 

In the Short-HER trial, 1254 patients with N + or high-risk N −
HER2 + early BC were randomized to receive adjuvant chemother-
apy with anthracyclines and taxanes with trastuzumab for either
12 months or 9 weeks. After a median follow-up of 5 years, the
DFS rate was 88% with 1 year’s trastuzumab vs. 85% with 9 weeks’
trastuzumab (HR 1.13, 90% CI 0.89-1.42). The 5-year OS rate was
95.2% with 1 year’s trastuzumab vs. 95% with 9 weeks’ trastuzumab
(HR 1.07, 90% CI 0.74-1.56). Although this trial did not demon-
strate noninferiority of the shorter treatment duration, a signifi-
cantly lower incidence of cardiac events was reported with 9 weeks’
therapy (RR 0.33, 95% CI 0.22-0.50; P = .0001). 78 

In the SOLD trial, 2174 patients with HER2 + early BC were
randomized. They all receive adjuvant therapy consisting of 3 cycles
of docetaxel + trastuzumab for 9 weeks, followed by 3 cycles of
FEC. Treatment was then stopped in 1 group, whereas the other
group continued trastuzumab until completing 1 year of anti-HER2
therapy. After a median follow-up of approximately 5 years, no
significant difference was reported between the 2 treatment arms
(5-year DFS 88% in the 9-week arm vs. 90.5% in the 1-year
arm; HR 1.39, 95% CI 1.12-1.72). Therefore, this trial failed to
demonstrate the noninferiority of reduced duration of anti-HER2
therapy. 79 

Different results were observed with the PERSEPHONE trial, in
which 4089 patients were randomized to either 6 or 12 months’
adjuvant therapy with trastuzumab (administered with chemother-
apy, either concomitantly or sequentially). The 4-year DFS was
89.4% vs. 89.9% in the short- and long-duration groups, respec-
tively (HR 1.07, 90% CI 0.93-1.24; P = .011), thus demonstrat-
ing the noninferiority of a shorter anti-HER2 regimen. 80 There-
fore, 12 months’ anti-HER2 therapy represents the standard of care
for patients with HER2 + early BC. However, in selected cases,
such as low risk for disease recurrence or intolerance to treatment,
an early interruption (after 6 months’ therapy) can be consid-
ered. 

Conclusions 

Anti-HER2 therapy represents the cornerstone of the manage-
ment of early and metastatic HER2 + BC. Patients with stage I
cT1a/bN0 disease should be candidates for upfront surgery followed
by adjuvant therapy with paclitaxel and trastuzumab. The manage-
ment of stage I cT1cN0 BC is still uncertain; both surgery and
the neoadjuvant approach may represent viable options, although,
in young patients with estrogen receptor-negative HER2-positive
disease, the neoadjuvant approach might be preferred. Instead, stage
II-III BC patients should be preferential candidates for neoadjuvant
therapy, followed by surgery and adjuvant systemic therapy, defined
according to whether pCR is achieved. Patients with high-risk
HER2-positive estrogen receptor-positive disease could be offered
an additional year of adjuvant therapy with neratinib. 

Finally, new biomarkers are urgently needed to better identify
patients who might benefit from a neoadjuvant approach and those
who might require treatment escalation. 
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