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A B S T R A C T   

Introduction: Advancements in monoclonal antibodies, tyrosine kinase inhibitors, and antibody drug conjugates 
(ADCs) have notably enhanced outcomes for metastatic HER2-positive breast cancer patients. Despite the 
expanding treatment options and clinical complexities, determining the optimal sequence of HER2-targeted 
therapies remains partly uncertain, influenced by various factors. 
Methods: To refine HER2-positive metastatic breast cancer management, particularly regarding tucatinib’s po
sition, a Steering Committee of leading oncologists in breast cancer care devised a panel of statements via a 
Delphi approach, focusing on five key topics: general clinical management, therapeutic approaches for patients 
with HER2-positive breast cancer and brain metastases, treatment sequence, and tucatinib’s safety and efficacy. 
Results: A total of 29 statements were deliberated, with strong consensus achieved for most. However, no 
consensus emerged regarding the management of brain progression alongside stable extracranial disease: 48 % 
advocated for switching to tucatinib, while 53 % favored a stereotactic brain radiotherapy (SBRT) approach if 
feasible. 
Conclusion: The unanimous consensus attained in this Delphi panel, particularly regarding tucatinib’s efficacy 
and safety, underscores oncologists’ recognition of its clinical significance based on existing trial data. These 
findings align closely with current literature, shedding light on areas necessitating further investigation, not 
thoroughly explored in prior studies. Moreover, the results underscore the scarcity of data on managing brain 
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progression alongside stable extracranial disease, emphasizing the imperative for dedicated research to address 
these gaps and yield definitive insights.   

1. Introduction 

Breast cancer remains a significant global health challenge, with an 
estimate of 374,800 women diagnosed in Europe in 2022, and 95,800 
deaths attributable to this disease in the same year [1]. 

The identification of specific molecular subtypes has revolutionized 
the approach to its diagnosis and treatment, in both early and metastatic 
setting. Among these subtypes, human epidermal growth factor receptor 
2 (HER2)-positive breast cancer represents a distinct entity character
ized by aggressive behavior and poor prognosis, and approximately one- 
third of HER2-positive BC patients present with or develop regional or 
distant metastatic disease [2,3]. Over the years, the advent of mono
clonal antibodies, tyrosine Kinase inhibitors, and antibody drug conju
gates (ADCs) has significantly improved outcomes for metastatic 
HER2-positive breast cancer patients [4]. 

The efficacy of dual HER2 blockade regimen, marked by a median 
progression free survival (PFS) of 18.7 months and a median overall 
survival (OS) of 57.1 months, underscores the initial success in 
restraining the disease [5]. However, the current landscape compels to 
address the unmet challenges arising in the wake of disease progression. 
Particularly, the threat of brain metastases emerges as a critical concern, 
necessitating a move towards more tailored interventions [6–8]. 

The most effective sequence of HER2-targeted therapies remains 
partially uncertain, influenced by several factors such as prior treat
ments in the early and metastatic setting, the duration of the relapse-free 
interval from adjuvant treatments, tumor burden and central nervous 
system (CNS) involvement, patient’s perspectives, and the accessibility 
of drugs in each specific country [3,9]. 

The DESTINY Breast-03 trial has established trastuzumab deruxtecan 
(T-DXd) as the new standard for second-line treatment in metastatic 
HER2-positive breast cancer, reporting a clinical significant survival 
benefit as compared to trastuzumab entamsine (T-DM1) [10]. Never
theless, there exists a subset of patients and clinical scenarios where its 
role is less defined, characterized by the presence of active brain me
tastases [11,12]. Further refinements are warranted to delineate the 
optimal management across diverse patient profiles. 

Tucatinib, a small molecule tyrosine kinase inhibitor, has added a 
new option to the therapeutic landscape for HER2-positive metastatic 
breast cancer [13]. It is highly selective for the kinase domain of HER2 
with minimal inhibition of HER, that contributes to a lower incidence 
and severity of diarrhea and rash than that typically associated with dual 
HER2/EGFR inhibitors [14]. The pivotal HER2-CLIMB trial evaluated 
tucatinib vs. placebo, both in combination with trastuzumab and cape
citabine, in 612 HER2-positive metastatic breast cancer previously 
treated with trastuzumab, pertuzumab, and T-DM1. The trial demon
strated a benefit in PFS and OS that remained consistent across all 
predefined subgroups, including patients with brain metastases, who 
represented 48 % of the population [15]. 

Considering the continuous evolution in terms of treatment options 
and the complexity of clinical scenarios in clinical practice, it becomes 
crucial to define what is the best management of patients with pre
treated HER2-positive disease, particularly with reference to areas of 
uncertainty that have not been comprehensively represented in clinical 
trials. 

Within this context, a collaborative effort between Italian and 
Spanish experts in breast cancer aimed to establish a consensus paper to 
elucidate the role of tucatinib within the treatment of HER2-positive 
metastatic breast cancer, and potential synergies with existing thera
peutic modalities. 

Through a review of existing literature, clinical trials, and real-world 
evidence, this consensus paper offers a detailed view on how to handle 

specific clinical situations in treatment plans and its possible effects on 
outcomes for HER2-positive metastatic breast cancer patients. 

2. Materials and methods 

The Delphi method is a survey technique that uses responses to a 
standardized questionnaire developed by a panel of experts to facilitate 
the convergence of opinions or the achievement of a common opinion in 
areas where scientific evidence is scarce or needed [16,17]. The Delphi 
method involves the repeated administration of questionnaires, where 
each statement can be evaluated through a 5-point Likert scale, with a 
score from 1 to 5.  

− 1, strongly disagree;  
− 2, disagree;  
− 3, agree;  
− 4, more than agree;  
− 5, strongly agree. 

Results are expressed as a percentage of respondents who scored 
each item as 1 or 2 (disagreement) or as 3, 4, or 5 (agreement). A pos
itive consensus is reached if the percentage of agreement is greater than 
66 %. No consensus is reached, when the sum of the responses for a 
negative consensus (1 and 2) or a positive consensus (3, 4, and 5) is <66 
%. 

In September 2023 a Steering Committee composed by 6 Italian and 
5 Spanish Oncologists leading experts in breast cancer care met to 
discuss the main areas of interest and, after reviewing the published 
literature on tucatinib, they identified five major topics: a) general 
clinical management of HER2-positive disease, b) therapeutic ap
proaches to patients with brain metastases, c) treatment sequence, d) 
safety and e) efficacy of tucatinib. Each topic was subdivided in a var
iable number of statements corresponding to items where greater need 
of clarification and debate existed. The Board was also asked to identify 
2 colleagues for each board member who served as external impartial 
validators and judged clarity and readability of the statements. After, 
these statements were surveyed via an online platform, between October 
and November 2023, to 80 panelists, who met the following profile: 
Italian/Spanish Oncologists working in Hospital or clinic, with at least 1 
year of experience in breast cancer care with tucatinib or at least 3 pa
tients being treated with the drug. The vote was anonymous, and no 
compensation was given to any of the identified voters. The study does 
not report on or involve the use of any animal or human data or tissue, 
and does not contain data from any individual person, so there was no 
need for ethics approval nor prior approval of the study protocol. All 
experts involved in the Delphi survey were informed of the study’s ob
jectives and the possibility of publishing the results in a peer-reviewed 
article. The participation was voluntary. They expressed their consent 
to participate in the survey after logging into the secure online survey 
platform via credentials, by actively clicking on the appropriate box. 
Using the Delphi method, the answers were analyzed aiming to acquire 
the rate of agreement and disagreement with the statements. 

3. Results 

Eighty panelists were identified from the following countries: Italy 
(n = 47, 58,75 %) and Spain (n = 33, 41,25 %). For both countries the 
majority of the participants worked in the Northern regions. 

Age distribution was: 12 (20 %) ≤ 40 years old, 38 (62 %) between 
40 and 60 years old, and 11 (16 %) > 60 years old. Clinical experience 
was: 9 (15 %) ≤ 10 years, 23 (38 %) between 11 and 20 years, 17 (28 %) 
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between 21 and 30 years, 11 (18 %) between 31 and 40 years, and 1 (1 
%) more than 40 years. 

Overall, 29 statements were discussed, pertaining to a) general 
clinical management of HER2-positive disease, b) therapeutic ap
proaches to patients with brain metastases, c) treatment sequence, d) 
safety and e) efficacy of tucatinib.  

a. Clinical management strategies for HER2-positive metastatic breast 
cancer patients    

In addressing the challenges of clinical management in HER2- 
positive metastatic breast cancer, the expert panel reached a 
consensus on key principles. There was a unanimous call for evaluating 
status of HER2 at metastatic site (agreement level 93 %), ensuring 
treatment alignment with the evolving disease profile. The panelists’ 

opinions on treating previously HER2-positive breast cancer as HER2- 
negative were less convergent, although consensus was reached (73 %). 

Ninety-nine percent (99 %) of the panelists considered Tucatinib the 
appropriate treatment after progression on T-DXd, citing its different 
mechanism of action. Although opinions were less convergent (71 %), T- 
DM1 was not deemed a proper option in this scenario. The panel ad
vocates for exploring additional biomarkers (e.g., HER2 levels, HER2 
mRNA, or PAM50) to refine treatment sequences, emphasizing a 
personalized, biomarker-driven approach to optimization (agreement 
level 85 %).  

b. Brain metastasis management in HER2-positive breast cancer  

The panelists unanimously agreed that currently, there are no bio
markers useful for identifying a subgroup of patients with an increased 
likelihood of developing brain metastases within HER2-positive breast 
cancer patients. A broad consensus was also achieved on asymptomatic 
screening for brain involvement, aiming for early detection and 
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treatment (83 %), especially considering the use of drugs with intra
cranial activity. 

No consensus emerged regarding the management of brain pro
gression and stable extracranial disease: 48 % of the panelists voted for 
switching to Tucatinib, while 53 % disagreed, preferring a stereotactic 
brain radiotherapy (SBRT) approach if feasible. However, 84 % of the 
voters agreed that switching to Tucatinib is the most appropriate 
approach in cases of brain lesions suitable only for whole-brain 
radiotherapy. 

Tucatinib is considered the molecule with the most robust data from 
prospective randomized trials regarding its efficacy in patients with 
active brain metastases; 90 % of voters believed that Tucatinib may 
potentially prevent and/or postpone the occurrence of brain metastasis 
due to its pharmacological features.  

c. Sequence Strategies in HER2-positive metastatic breast cancer   

The interval from the end of (neo)adjuvant treatment to the first 
recurrence was confirmed to play a relevant role in the choice of first- 
line treatment, with 98 % agreement. Furthermore, 98 % of the voters 
believed that the optimal treatment sequence in the metastatic setting is 
pertuzumab + trastuzumab - > T-DXd - > trastuzumab + tucatininib +
capecitabine. However, 86 % considered a Tucatinib-based regimen as 
the standard option in the presence of active brain metastasis. 

Although consensus was obtained, the panelists’ opinions on the role 
of Tucatinib in the first-line for patients relapsed after pertuzumab and 
T-DXd in the early setting were less convergent (68 % disagree vs. 33 % 
agree). Disagreement was also reached (70 %) on the possible treatment 
options of T-DM1 or tucatinib + trastuzumab and capecitabine after 
progression on the first line with dual blockade, leaving T-DXd for 
further lines.  

d. Tolerability/Safety 
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High agreement was reached with the statement highlighting the 
relevance of considering the tolerability of a drug (agreement level 98 
%), as well as the safety profile when selecting a new line of treatment in 
the metastatic setting (agreement level 100 %). Regarding tucatinib, 
nearly all the panelists agree on the low treatment discontinuation due 
to toxicity in a real-word setting (95 %); moreover, 94 % of the panelists 
agreed that reduction or holding of the capecitabine is the first measure 
to adopt in case of typical toxicity emerged during the treatment with 
trastuzumab capecitabine and tucatinib.  

e. Efficacy    

There was almost unanimous consensus on the efficacy of Tucatinib, 
in combination with trastuzumab and capecitabine, in the third line 
after prior treatment with pertuzumab and an ADC (T-DM1 or T-DXd). 
The use of Tucatinib in the second line in patients with active brain 
metastases reached a relatively weak agreement (83 %), reflecting the 
grey zone of the best regimen for this selected population. Agreement 
was also reached on the usefulness of data derived from Real-World 
Evidence (RWE), as well as considering the Overall Survival (OS) 
benefit as the main driver (94 % and 93 %, respectively), to define the 
best sequencing treatment strategy for HER2-positive metastatic breast 
cancer patients. 

4. Discussion 

This consensus paper highlights relevant topics regarding the man
agement of HER2-positive metastatic breast cancer, especially on the 
positioning of tucatinib in the current landscape, addressed by a Delphi 
approach to measure the rate of agreement and disagreement across a 
Scientific Board including Italian and Spanish opinion leaders in breast 
cancer care, and a Panel of 80 oncologists, with the aim of developing a 
consensus built on evidence-based expert opinion and common clinical 
practice. 

The Panel was generally aligned on aspects related to the charac
terization of relapsed disease in the context of HER2-positive breast 
cancer. It emphasized the importance of reassessing HER2-status at the 
time of relapse, recognizing the dynamic nature of the disease. Addi
tionally, if a tumor, previously diagnosed as HER2-positive, relapses as 

HER2-negative, the consensus was to treat it as such moving forward. It 
is fair to consider that current evolutions in the definition of HER2 low 
disease and the resulting therapeutic possibilities call for the need to 
follow the evolutionary dynamism of tumor biology to ensure the most 
targeted treatment possible. In this context fits the agreement about the 
usefulness of developing new biomarkers to optimize treatment se
quences and overcome or prevent resistance mechanisms within the 
same class drugs. 

In February 2021, the EMA approved tucatinib in combination with 
trastuzumab and capecitabine for the treatment of adult patients with 
locally advanced or metastatic HER2-positive breast cancer based on the 
results of the HER2CLIMB study. The inclusion criteria included previ
ous treatment with trastuzumab, pertuzumab, and T-DM1 in any set
tings, making the entire enrolled population already exposed to standard 
I- and II-line treatment for that era. The median PFS was 7.6 months for 
the tucatinib combination group vs. 4.9 months for the placebo com

bination group (HR 0.57, 95 % CI 0.47–0.70, p < 0.00001), while OS 
duration in the tucatinib combination group reached 24.7 months vs. 
19.2 months observed in the placebo combination group, with an HR for 
death of 0.73 (95 % CI 0.59–0.90, p 0.004). 

More recently, the second line treatment of metastatic HER2-positive 
breast cancer has been revolutionized by the advent of T-DXd. Efficacy 
and position of this drug in the therapeutic sequence after first line 
chemotherapy plus trastuzumab and pertuzumab have been firmly 
established by the DESTINYBreast-03 trial, that demonstrated a 
remarkable increase in median PFS (28.8 vs. 6.8 months, HR 0.33, 95 % 
CI 0.26–0.43) and a significant advantage in OS (HR 0.64, 95 % CI 
0.47–0.87) as compared to T-DM1. According to international guide
lines and as acknowledged by the Panel, T-DXd is indisputably the 
preferred therapeutic option after disease progression to dual HER2 
blockade including pertuzumab, received either in the early or meta
static setting. 

To date, there are no data derived from prospective trials considering 
a sequence of therapy including T-DXd and tucatinib. However, the 
Panel agreed that the option of tucatinib in combination with trastu
zumab and capecitabine can be considered in patients who progress 
after treatment with T-DXd. This statement is mainly supported by real- 
world and retrospective evidences, that show significant efficacy of 
tucatinib for patients with HER2-positive metastatic breast cancer pre
viously exposed to T-DXd, including heavily pretreated patients and 
with brain metastases [18,19]. 

According to European Society for Medical oncology (ESMO) 
guidelines, tucatinib has sparked interest in its potential role in the 
evolving clinical scenario, being the preferred third line therapy for 
HER2-positive disease [12]. 
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The management of patients with brain metastases deserves an ad- 
hoc discussion. Brain metastasis occurs in up to 50 % of with HER2- 
positive tumors; this incidence has increased over time, mainly due to 
improved systemic treatment and prolonged survival. While HER2- 
positive disease has a better prognosis compared to other subtypes, 
the overall prognosis of patients with brain metastases remains unfa
vorable, underscoring the need for more effective systemic treatment 
options [20]. 

The CNS poses challenges for drug delivery, especially high molec
ular weight drugs like monoclonal antibodies. To address this, TKIs 
designed for HER2 offer promise for treating HER2-positive metastatic 
breast cancer with brain metastases. HER2CLIMB is the pivotal ran
domized trial that uniquely allows enrollment of patients with active 
brain metastases. 48 % of the patients in the HER2CLIMB study had 
brain metastases at baseline, of which 60 % untreated or progressing 
after previous local treatment [15]. Within this specific sub-population 
of the study, tucatinib prolonged median OS by 9.1 months as 
compared to placebo (21.6 vs. 12.5 months), as well as median CNS-PFS 
(9.9 vs 4.2 months). Median OS and CNS-PFS were significantly longer 
also in patients with active brain metastases. The HR for the risk of 
occurrence of new brain lesions as first site of progression was 0.55 (95 
% CI 0.36–0.85) with the tucatinib combination than with placebo [21]. 

Overall, the Panel agreed on the key role of tucatinib in the specific 
clinical scenario of treating a patient with active brain lesions. For these 
evidence, ESMO guidelines place this compound as a potential second- 
line option when brain is the predominant site of disease progression, 
and suggest such a combination in the case of relapse after first-line 
therapy if the patient has active brain metastases not eligible for local 
treatment with radiotherapy [12]. Also ASCO guidelines recommended 
that tucatinib capecitabine and trastuzumab may be offered to patients 
with HER2-positive metastatic breast cancer who have brain metastases 
and whose disease has progressed on at least one previous 
HER2-directed therapy in order to delay local treatment until there is an 
evidence of intracranial progression [11]. 

The conflicting results obtained in this Delphi panel regarding the 
management of brain progression and stable extracranial disease reflect 
the uncertainty emerging from this clinical scenario. 

For patients whose systemic disease is not progressive at the time of 
brain metastasis diagnosis, systemic therapy should not be switched 
from their current HER2-targeted therapy regimen, according to ASCO 
guidelines [11]. Yet, the presence of a drug with efficacy both within the 
brain and beyond could profoundly transform the multidisciplinary care 
of patients with HER2-positive metastatic breast cancer and brain me
tastases. Implementing a personalized treatment strategy that involve 
surgery, radiotherapy, and systemic treatments based on individual 
patient characteristics has the potential to enhance prognosis and 
quality of life [8]. 

HER2-CLIMB02 was a randomized trial conducted on 460 patients 
with or without baseline BM (including stable, progressing, or untreated 
BM not requiring local therapy) treated with tucatinib or placebo in 
combination with T-DM-1: of note, around 23 % of patients had treated 
stable, progressing, or untreated brain metastases not requiring imme
diate local therapy. 

At San Antonio Breast Cancer Symposium 2023 results of the primary 
analysis were showed, reporting a significant improvement in mPFS 
with the addition of Tucatinib in the whole population (9.5 vs 7.4 
months, HR 0.76; P = 0.0163) and in patients with brain involvement 
(7.8 vs 5.7 months, HR 0.64, 95 % CI 0.46–0.89). This is the second 
randomized study including patients with brain metastases demon
strating that a tucatinib-containing regimen may be useful to delay 
disease progression in HER2-positive metastatic breast cancer, re
inforces the role of tucatinib in this setting (possible adding flexibility in 
terms of combination partner) [22]. 

Moreover, ongoing trials, such as CompassHER2 RD trial 
(NCT04457596) and HER2CLIMB-05 (NCT05132582), will help to 
clarify the role of adding Tucatinib, in addition to standard treatment, to 

prevent or delay brain metastases in both the early and advanced 
setting. 

The safety of Tucatinib was acknowledged by all panelists, in 
agreement with what had emerged from prospective clinical trials and 
real-word data [15,23]. 

In the HER2-CLIMB, combination of tucatinib with capecitabine was 
well-tolerated, with low rate of discontinuation to adverse events (5.7 
%): rates of grade≥3 diarrhea and palmar-plantar erythrodysesthesia 
syndrome were similar, and may be also related to capecitabine; 
elevated liver enzymes were higher in patients treated with tucatinib, 
but were transient and reversible [24]. 

The rate of AEs were similar in a real-world setting with a lower rate 
of severe adverse events, although a higher rate of hepatotoxicity (13 % 
of grade≥3); in this study higher occurrence of drug interactions asso
ciated with tucatinib was observed, and it is imperative to reassess 
concurrent medications for necessary adjustments in therapy and vigi
lant monitoring [23]. 

Conclusions provided in this report trough a Delphi method are 
based on the opinions of a panel of 80 European oncologist highly 
specialized in breast cancer care and with broad experience with the use 
of tucatinib. 

The results obtained in this survey on the optimal position of tuca
tinib in the therapeutic algorithm of HER2-positive metastatic breast 
cancer may serve as a general reference for a more rational approach, as 
well as a strong base to develop the appropriate treatment sequence in 
this population, also considering the number of new compounds avail
able for this population. 

The consensus reached in this Delphi study provides an overview on 
the role of tucatinib in the clinical practice of 80 European breast cancer 
specialists. 

The substantial consensus reached on certain topics, particularly 
regarding efficacy and safety, mirrors oncologists’ awareness of the 
clinical significance of tucatinib as derived from available trials. 

The results obtained closely align with findings of available litera
ture, offering a compelling snapshot of issues that have yet to be thor
oughly explored by prior studies. Additionally, the results underscore 
the scarcity of data concerning the management of brain progression 
with stable extracranial disease, emphasizing the need for dedicated 
studies to address these gaps and arrive at conclusive insights. 
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