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Summary

Background

Patritumab deruxtecan (HER3-DXd) is a novel antibody-drug conjugate targeting HER3, which is
overexpressed in CNS metastases of advanced non-small-cell lung cancer (NSCLC). We aimed to
evaluate the activity and safety of HER3-DXd in patients with advanced NSCLC and newly
diagnosed brain metastases or brain metastases progressing after local therapy.

Methods

TUXEDO-3 is a multicohort, multicentre, open-label, single-arm phase 2 trial. In this cohort (2 of
3), we enrolled adults (aged >18 years) with histologically documented squamous or non-
squamous NSCLC, radiologically documented metastatic disease, newly diagnosed brain
metastases or progressing brain metastases after local treatment, at least one brain lesion, no
need for immediate local therapy, and an Eastern Cooperative Oncology Group performance
status of 0-2. Patients received HER3-DXd 5-6 mg/kg intravenously once every 3 weeks. The
threshold to meet the primary endpoint was at least 15% of patients having an intracranial
response according to Response Assessment in Neuro-Oncology Brain Metastases criteria.
Activity and safety analyses were done in the full analysis set, which included all participants
who received at least one dose of HER3-DXd. This trial (ClinicalTrials.gov 2 NCT05865990 » and
European Union Clinical Trials Register 2023-503251-10-00) is ongoing but no longer enrolling
patients.

Findings
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Between Dec 27, 2023, and Sept 6, 2024, 20 patients were recruited; ten (50%) were female and
ten (50%) were male. 16 (80%) of 20 patients were White; race was not reported in the remaining
four patients. 13 (65%) of the 20 patients had brain metastases progressing after local therapy
and seven (35%) had untreated brain metastases; five (25%) had activating driver mutations.
Median follow-up was 5-3 months (IQR 2.0-8.5). The primary endpoint was met, with six (30%)
of 20 patients having intracranial responses (objective response rate 30-0%, 95% CI 11.9-54-3).
The six responders had non-squamous advanced NSCLC (two [33%] with untreated brain
metastases and four [67%] with progressing brain metastases), of whom one (17%) had an
activating driver mutation (KRAS G12C). Treatment-related adverse events occurred in 16 (80%)
patients, the most common of which were nausea (seven [35%] patients), and diarrhoea and
asthenia (each six [30%] patients). The most common grade 3 and 4 adverse events were
neutropenia in three (15%) patients and febrile neutropenia in two (10%). There were no
treatment-related deaths, and no new safety signals were identified.

Interpretation

HER3-DXd showed promising clinical activity in patients with advanced NSCLC and active brain
metastases, and could represent a novel treatment option in this setting.

Funding
Daiichi-Sankyo and Merck Sharp & Dohme.

Introduction

Brain metastases are a frequent complication of non-small-cell lung cancer (NSCLC) and are
associated with poor survival, high symptomatic burden, and impaired quality of life.! Treatment
options for patients with NSCLC-related brain metastases include neurosurgery, radiotherapy,
systemic pharmacotherapy, and supportive care as outlined in contemporary guidelines.?
However, systemic treatment recommendations for patients with brain metastases are based on
low levels of evidence due to the paucity of clinical trials specifically designed to investigate the
intracranial activity of novel systemic treatment options. Although some trials enrolling patients
with advanced NSCLC allow for the accrual of patients with stable (ie, controlled and
asymptomatic) brain metastases, patients with active brain metastases (ie, newly diagnosed or
recurrent after previous local therapy with or without neurological symptoms) have been
systematically excluded from various clinical trials.3 To date, the prognosis of patients with
NSCLC and brain metastases remains poor, highlighting the need for new treatment approaches,
especially for those with active brain metastases.?

Research in context
Evidence before this study

We searched PubMed for studies published between Jan 1, 2020, and April 30, 2025,
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without language restrictions; key search terms were “antibody-drug conjugates”, “lung
cancer”, “non-small cell lung cancer” (NSCLC), “brain metastases”, “HER3”, and
“patritumab deruxtecan” (HER3-DXd). Key studies on this topic were published
between 2022 and 2025. Existing evidence shows that the prognosis of patients with
NSCLC and brain metastases remains poor, and new treatment approaches are needed.
On one hand, trastuzumab deruxtecan, an antibody-drug conjugate targeting HER2, has
shown high intracranial efficacy in stable brain metastases of HER2-overexpressing or
HER2-mutated NSCLC. On the other hand, HER3—a member of the EGFR family that is
implicated in treatment resistance through the activation of downstream signalling
pathways—has been found in NSCLC regardless of the mutational status and in more
than 70% of NSCLC brain metastases. HER3-DXd has shown promising objective
response rates in heavily pretreated patients with EGFR-mutated NSCLC. However, no
data are currently available on the efficacy of HER3-DXd in active brain metastases of
advanced NSCLC.

Added value of this study

To our knowledge, TUXEDO-3 is the first prospective trial to evaluate the intracranial
and extracranial efficacy of HER3-DXd in patients with NSCLC and active brain
metastases. The study shows a clinically relevant intracranial and extracranial objective
response rate, clinical benefit rate, and disease control rate in patients with or without
activating driver mutations. Furthermore, the observed survival rates are promising and
are accompanied by a tolerable safety profile and stabilisation of neurological function
and quality-of-life parameters in this pretreated and high-risk population. Finally,
exploratory analyses done within the TUXEDO-3 trial indicate that HER3 tissue
expression might not be a suitable predictive biomarker for HER3-DXd activity.

Implications of all the available evidence

The prospective findings of the TUXEDO-3 trial support the use of HER3-DXd in patients
with NSCLC and active brain metastases, once this drug is approved for the therapy of
metastatic NSCLC. Notably, its intracranial efficacy is not restricted to patients with
EGFR-mutated disease. Therefore, future trials should investigate HER3-DXd in a
broader, all-comer population, but also focus on the development of additional
biomarkers beyond HER3 expression to optimise the therapeutic benefit.

Human epidermal growth factor receptor 3 (HER3/ERBB3) is a receptor tyrosine kinase with
oncogenic features. HER3 forms heterodimers with other HER3 family members, especially the
human epidermal growth factor receptor 2 (HER2/ERBB2), which promotes oncogenic processes
including cell migration, survival, proliferation, and metastatic outgrowth.> HER3 expression has
been described to facilitate CNS colonisation in several cancer types, including NSCLC.6, 7 HER3
expression is found in NSCLC regardless of the mutational status8, 9 and up to 73% of NSCLC
brain metastases, being more abundant in CNS metastases as compared with extracranial
tumour manifestations.6, 10 Thus, HER3 is considered a promising therapy target for patients
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with CNS metastases of NSCLC.

Patritumab deruxtecan (HER3-DXd) is a next-generation antibody-drug conjugate (ADC)
comprised of a fully human IgG1 antibody targeting HER3, a tetrapeptide-based cleavable linker,
and a topoisomerase I inhibitor payload, and enables a higher bystander effect compared with
the previous generation of ADCs.!! HER3-DXd has shown a manageable and tolerable safety
profile and is being investigated in clinical trials for several cancer types including NSCLC.12, 13,
14 A phase 1 dose-escalation and dose-expansion study of HER3-DXd in heavily pretreated
patients with EGFR-mutated NSCLC showed that HER3-DXd administered intravenously once
every 3 weeks at 5-6 mg/kg was associated with a tolerable and manageable safety profile and
resulted in a confirmed overall response rate of 39% in patients previously treated with
osimertinib and platinum-based chemotherapy.!! The subsequent phase 2 HERTHENA-Lung01
trial enrolled 225 patients with EGFR-mutated advanced NSCLC previously treated with EGFR
tyrosine kinase inhibitor (TKI) therapy and platinum-based chemotherapy to receive HER3-DXd
monotherapy, obtaining an overall response rate of 29-8%, median progression-free survival of
5.5 months, median overall survival of 11-9 months, and a median duration of response of 6-4
months.!? The ongoing international randomised phase 3 HERTHENA-Lung02 trial is
investigating the safety and efficacy of HER3-DXd versus platinum-based chemotherapy in
patients progressing on a third-generation EGFR TKI (NCT05338970 »).1>

In an exploratory analysis of HERTHENA-Lung01, clinically meaningful efficacy with intracranial
responses in a small number of patients with stable brain metastases was documented.1®
However, to the best of our knowledge, no data are currently available on the efficacy of HER3-
DXd in active brain metastases of advanced NSCLC. Of note, trastuzumab deruxtecan, an ADC
targeting HER2, has shown high intracranial efficacy in patients with stable and active brain
metastases of HER2-positive breast cancer in a series of dedicated trials17, 18, 19 and in stable
brain metastases of HER2-overexpressing or HER2-mutated NSCLC in subgroup analyses.20, 21,
22, 23 Taken together, the available data provide proof of principle for potential CNS activity of
ADC as a substance class.

Based on this evidence, we conducted the prospective, international, multicentre, multicohort,
single-arm phase 2 TUXEDO-3 trial to investigate the activity of HER3-DXd in patients with
active brain metastases from metastatic breast cancer (cohort 1), active brain metastases from
advanced NSCLC (cohort 2), and leptomeningeal disease of any solid tumour type (cohort 3). In
this article, we report the safety and activity data, along with exploratory biomarker analyses,
from cohort 2 of TUXEDO-3. The trial is ongoing and is no longer enrolling patients.
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Section snippets

Study design and participants

TUXEDO-3 is an international, multicentre, single-arm, multicohort, phase 2 clinical trial
evaluating the activity and safety of HER3-DXd in three independent cohorts of patients: patients
with metastatic breast cancer and active brain metastases after local treatment (cohort 1),
patients with advanced NSCLC and untreated or progressing brain metastases after local
treatment (cohort 2), and patients with treatment-naive leptomeningeal disease or
leptomeningeal disease progressing after ...

Results

Between Dec 27, 2023, and Sept 6, 2024, 20 patients (ten female and ten male) with advanced
NSCLC and untreated brain metastases or brain metastases progressing after local treatment
were enrolled (appendix p 8). Of the 20 enrolled patients, 17 (85%) had non-squamous advanced
NSCLC, five (25%) had activating driver mutations, 14 (70%) had advanced disease at diagnosis,
and the median number of previous treatment lines in the advance setting was 1-5 (IQR 1-0-2-0).
13 (65%) of the 20 participants ...

Discussion

TUXEDO-3 is, to our knowledge, the first study investigating HER3-DXd in the context of active
advanced NSCLC brain metastases. The results of this phase 2 trial provide evidence of
substantial and clinically meaningful activity of HER3-DXd in this cohort of patients. With six of
20 patients having objective intracranial responses and an intracranial overall response rate of
30%, the predefined endpoint was met. Of note, this population was heavily pretreated and all
patients had received ...
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