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The DEBBRAH trial: Trastuzumab deruxtecan in
HER2-positive and HER2-low breast cancer patients
with leptomeningeal carcinomatosis

Graphical abstract

The DEBBRAH trial (NCT04420598)

PATIENT POPULATION TREATMENT
Trastuzumab Deruxtecan (T-DXd)
5.4 mg/kg IV, on Day 1 every 3 weeks, until
progressive disease, unacceptable toxicity, or
consent withdraw

L) Patients with HER2-positive and HER2-low ABC
with a history of BM and/or LMD

W‘ e

24 allocated to other study cohorts:

*  Cohort 1: HER2-positive ABC with non-progressing BMs after WBRT, SRS and/or surgery (n = 8)
«  Cohort 2: HER2-positive or HER2-low MBC with asymptomatic untreated BMs (n = 10)

« Cohort 3: HER2-positive ABC with progressing BMs after WBRT, SRS and/or surgery (n = 9)

«  Cohort 4: HER2-low ABC with progressing BMs after WBRT, SRS and/or surgery (n = 7)

CONCLUSIONS

RESULTS FROM COHORT 5: HER2-positive or HER2-low MBC with LMC (n = 7)

T-DXd showed
promising
antitumor activity in
HER2-positive and
HER2-low ABC
patients with
previously
untreated,
pathologically
confirmed LMC.
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Highlights
e T-DXd revealed a significant median OS of 13.3 months and
median PFS of 8.9 months

e T-DXd showed remarkable intracranial and extracranial
activity with a CBR of 71.4%

e The safety profile was consistent with that observed in
previous studies with T-DXd
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In brief

Leptomeningeal disease is associated
with poor survival. Vaz Batista et al.
evaluated the efficacy and safety of
trastuzumab deruxtecan in a cohort of
patients with HER2-positive/-low breast
cancer with previously untreated,
pathologically confirmed leptomeningeal
disease. The results demonstrate
promising antitumor activity with a
manageable safety profile. Further
prospective studies are needed to
confirm these findings.
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CONTEXT AND SIGNIFICANCE Leptomeningeal disease leads to poor outcomes due to limited treatment op-
tions. With no specific approved drugs for patients with advanced breast cancer with brain metastases and/
or leptomeningeal disease, the DEBBRAH trial is investigating the efficacy and safety of trastuzumab derux-
tecan in this specific patient population. Here, Vaz Batista et al. report the results of cohort 5, which specif-
ically included patients with human epidermal growth factor receptor 2 (HER2)-positive and HER2-low breast
cancer with pathologically confirmed leptomeningeal disease. The authors demonstrated promising anti-
tumor activity of trastuzumab deruxtecan with no new safety concerns. These findings highlight the need
for further investigation into the management of patients with breast cancer with leptomeningeal involvement
and suggest the possibility of making this challenging condition more treatable with the introduction of new
therapies.

SUMMARY

Background: Leptomeningeal disease (LMD) is associated with poor survival and diminished quality of life.
Trastuzumab deruxtecan (T-DXd) has shown remarkable intracranial and extracranial activity in human
epidermal growth factor receptor 2 (HER2)-positive and HER2-low advanced breast cancer (ABC). The
DEBBRAH trial was designed to evaluate its efficacy and safety in patients with HER2-positive and HER2-
low ABC with a history of brain metastases (BMs) and/or LMD. Here, we report results from cohort 5, which
specifically included patients with pathologically confirmed LMD.

Methods: This single-arm, open-label, five-cohort, phase 2 trial enrolled seven patients in cohort 5 who
received 5.4 mg/kg T-DXd intravenously every 21 days until disease progression or unacceptable toxicity.
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The primary endpoint was overall survival (OS). Key secondary endpoints included progression-free survival
(PFS) and safety profile.

Findings: At data cutoff (April 4, 2023), the median duration of follow-up was 12.0 months (range, 2.5-18.6).
The median OS was 13.3 months (95% confidence interval [CI], 5.7-NA, p < 0.001), meeting the primary
endpoint. The median PFS was 8.9 months (95% CI, 2.1-NA). Two (28.6%) of seven patients remained on
treatment after 18.6 and 11.9 months, respectively. Of the five patients who progressed and died, none
had intracranial progression or clinical worsening of leptomeningeal symptoms. Notably, 71.4% (95% CI,
29.0-96.3) achieved prolonged stabilization (>24 weeks) by response evaluation criteria in solid tumors
(RECIST) v.1.1. No unexpected safety signals and no treatment-related deaths were observed.
Conclusions: T-DXd showed promising antitumor activity in patients with HER2-positive and HER2-low ABC
with previously untreated, pathologically confirmed LMD. These encouraging data warrant further investiga-
tion to address the unmet need in this difficult-to-treat condition.

Funding: This work was funded by Daiichi Sankyo/AstraZeneca. This trial is registered with ClinicalTrials.gov:

NCT04420598.

INTRODUCTION

Leptomeningeal disease (LMD) occurs in approximately 10% of
patients with advanced breast cancer (ABC) and represents a
devastating clinical entity that is associated with a poor prog-
nosis with limited available therapeutic options.” In conse-
quence, LMD represents a major challenge in patients with ABC.

The demonstration of malignant cells in cerebrospinal fluid
(CSF) is the current gold standard for the diagnosis of LMD.
However, conventional CSF cytology has low sensitivity, and
therefore, frequently, several CSF samples are required to
confirm the diagnosis of LMD. Accordingly, many patients do
not have an unequivocal pathological confirmation of LMD.

Trastuzumab deruxtecan (T-DXd) is an antibody-drug conju-
gate consisting of a humanized anti-human epidermal growth
factor receptor 2 (HER2) monoclonal antibody linked to a topo-
isomerase | inhibitor payload through a tetrapeptide-based
cleavable linker that has demonstrated remarkable intracranial
and extracranial efficacy in patients with HER2-positive and
HER2-low ABC in different studies.””’

Limited data from retrospective studies also suggest signifi-
cant antitumor activity of T-DXd in patients with HER2-positive
breast cancer with LMD, ""® but the efficacy of T-DXd in patients
with HER2-low breast cancer and LMD has not been specifically
assessed. Moreover, these patients are systematically excluded
from participation in most clinical trials, and therefore, there is a
lack of prospective data.

The DEBBRAH study was designed to evaluate the efficacy
and safety of T-DXd in patients with HER2-positive and HER2-
low breast cancer with a history of brain metastases and/or
LMD. Here, we present the final results from patients with
HER2-positive and HER2-low breast cancer with previously un-
treated, pathologically confirmed LMD who were included in
cohort 5.

RESULTS
Patient disposition and baseline characteristics
Between April 2021 and April 2022, a total of seven patients with

LMD were enrolled in cohort 5 (Figure 1). Radiographic findings
of LMD and a positive baseline CSF were confirmed in all pa-

2 Med 6, 100502, January 10, 2025

tients. The median age was 55 years (range, 40-67). Of the seven
patients, three (42.9%) were HER2-positive, and four (57.1%)
were HER2-low. Synchronous extracranial metastases were
found in six patients (85.7%), two of whom (28.6%) also pre-
sented brain metastases. At baseline, three patients (42.9%)
had measurable disease. Of these, two had measurable lesions
in the liver, and one had measurable lesions in the brain. The me-
dian number of previous lines of therapy for advanced disease
was 4 (range, 1-8), with no patient having undergone prior local
treatment and/or intrathecal therapy for central nervous system
involvement (Table 1).

Clinical activity

At data cutoff (April 4, 2023), the median duration of follow-up
was 12.0 months (range, 2.5-18.6). A total of two (28.6%) of
the seven patients were alive and remained on treatment after
18.6 (HER2-positive patient) and 11.9 (HER2-low patient)
months. The other five patients (71.4%) discontinued treatment
due to progressive disease and died. Of these patients who pro-
gressed, none had radiological intracranial progression or clin-
ical worsening of leptomeningeal symptoms at the time of treat-
ment failure, four (57.1%) presented extracranial progression,
and one (14.3%) had a clinical progression (Figure 2).

The median overall survival (OS) was 13.3 months (95% con-
fidence interval [Cl], 5.7-not achieved [NA] p < 0.001), meeting
the primary endpoint (Figure 3). The 1-year OS rate was 57.1%
(95% Cl, 30.1-100.0) for all included patients. The patient with
the shortest survival time (2.5 months) was later identified by
central assessment as HER2-negative.

The median progression-free survival (PFS) was 8.9 months
(95% ClI, 4.9-NA) according to response evaluation criteria in
solid tumors (RECIST) v.1.1 criteria (Figure 4). The 1-year PFS
was 28.6% (95% Cl, 8.9-92.2) for all included patients.

No objective responses were observed extracranially, but
five of the seven patients (71.4%) had a prolonged stabiliza-
tion (=24 weeks) by RECIST v.1.1 for an overall clinical
benefit rate (CBR) of 71.4% (95% Cl, 29.0-96.3). One patient
(14.3%), initially presenting with non-measurable disease,
achieved a complete response of the intracranial lesion by
response assessment in neuro-oncology brain metastases
(RANO-BM) criteria. Individual data for HER2/hormone
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Patients screened
(n = 69)

Non-enrolled patients (n = 28)

- Screen-failure (n = 20)

- Consent withdrawal (n = 2)

- Physician’s decision (n = 2)
—» - Death (n =1)

- Clinical deterioration (n = 1)

- Drug availability at local site (n = 1)
- Recruitment completed (n = 1)

v

Patients allocated
(n =41)

24 allocated to other study cohorts:

Cohort 1: HER2+ ABC with stable BMs after surgery,
SRS/SRT, and/or WBRT (n = 8)

Cohort 2: HER2+ or HER2-low ABC with asymptomatic

= untreated BMs (n = 10)

Cohort 3: HER2+ ABC with progressing BMs after surgery,
SRS/SRT, and/or WBRT (n =9)

Cohort 4: HER2-low ABC with progressing BMs after
surgery, SRS/SRT, and/or WBRT (n =7)

v

Cohort 5

HER2+ or HER2-low ABC with

leptomeningeal carcinomatosis
(n=7)

7 patients received study drug
(intention-to-treat population)

Discontinued treatment (n = 7)
- Disease progression (n = 5)
- Trial completion (n = 2)

7 included in the safety
and efficacy analyses

Figure 1. Patient enroliment and disposition
ABC, advanced breast cancer; BMs, brain metastases; HER2, human epidermal growth factor receptor 2; HER2-positive: HER2+; SRS, stereotactic radio-
surgery; SRT, stereotactic radiotherapy; WBRT, whole-brain radiotherapy.
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Table 1. Baseline characteristics of patients with
leptomeningeal disease

PHER2 low was defined as immunohistochemistry 1+ or 2+ and ISH nega-
tive. One HER2-low patient was later identified as HER2 negative by central
assessment.

°Excluding leptomeningeal carcinomatosis.

90ne patient had a non-target lesion in the eye, and another had non-
target lesions in the stomach and intestines.

Baseline characteristics Cohort 5, N =7
Age, median (min; max), years 55.0 (40.0; 67.0)
Female sex, n (%) 7 (100)
ECOG performance status,® n (%)

0 3 (42.8)

1 2 (28.6)

2 2 (28.6)

HER?2 status,® n (%)

Positive 3(42.9)

Low 4 (571

Hormone receptor status, n (%)

ER+ and/or PgR+ 5(71.4)

ER— and PgR— 2 (28.6)

Measurable disease at baseline, n (%), N =3

Intracranial 1(14.3)

Extracranial 3(42.9

No. of metastatic sites, n (%)

<3 6 (85.7)

>3 1(14.3)

Metastatic organ sites, n (%)

Bone 3 (42.9)

Liver 3 (42.9)

Brain® 2 (28.6)

Lung 2 (28.6)

Lymph nodes 1(14.3)

Other 2(28.6)

No. of previous lines of therapy 4(1;8)

for advanced disease,

median (min; max)

Duration of last prior therapy, 1.9(0.7; 15)

median (min; max), months

Prior systemic therapy, n (%)

Anti-HER2 3 (42.9)
Trastuzumab 3 (42.9)
Pertuzumab 3(42.9)
Trastuzumab emtansine 3(42.9)
Lapatinib 1(14.3)

Chemotherapy 7 (100)

Endocrine therapy 3 (42.9)

Prior local therapy for brain metastases, n (%)

WBRT 0 (0)

SRS/SRT 0(0)

Surgery 0(0)

All values are n (%) unless otherwise specified (percentage based on N).
ECOG, Eastern Cooperative Oncology Group; ER, estrogen receptor;
HER2, human epidermal growth factor 2; PgR, progesterone receptor;
SRS, stereotactic radiosurgery; SRT, stereotactic radiotherapy; WBRT,
whole-brain radiotherapy.

®ECOG performance status scores range from 0 to 5, with a higher score
indicating greater disability.
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receptor status, OS, PFS, and best overall response are
detailed in Table 2 and Figure S1.

Safety analysis

The median relative dose intensity of T-DXd was 99.0% (inter-
quartile range, 93.1-100.6) in all patients, and the median dura-
tion of the treatment was 9.0 months (range, 2.1-18.6).

All patients experienced at least one treatment-emergent
adverse event (TEAE), and there were no grade (G) 4 or 5
TEAEs registered. The most common non-hematological
TEAEs of any grade were nausea (57.1%; 14.3% G3), fatigue
(42.9%; 0% G3), vomiting (42.9%; 0.0% G3), headache
(42.9%; 0.0% G3), and urinary tract infection (42.9%; 0.0%
G3). Anemia (42.9%; 0.0% G3) and thrombocytopenia (28.6%;
14.3% G3) were the most frequent hematological TEAEs. No
cases of interstitial lung disease/pneumonitis were reported.
Serious unrelated TEAEs occurred in four (57.1%) patients,
and one patient experienced a serious related TEAE (G3 nausea).
No treatment-related deaths were reported (Table 3).

None of the seven patients experienced a TEAE leading to a
dose reduction or discontinuation of T-DXd. Two (28.6%) pa-
tients had their study treatment temporarily withheld due to
serious TEAEs unrelated to the study treatment. These serious
TEAEs included G3 pneumonia lasting 9 days and G3 pneumo-
thorax lasting 5 days.

Patient-reported outcomes

There was no significant decrease in global health status at
24 weeks using the European Organization for Research and
Treatment of Cancer (EORTC) Quality of Life Questionnaire
(QLQ)-C30 (mean score, 41.7 + 25.3 vs. 56.7 = 10.9; p = 0.197).
Similarly, no other parameters within the QLQ-C30 and QLQ-
BR23 scales were significantly affected at 24 weeks (Table S3).

DISCUSSION

In the DEBBRAH study, T-DXd suggested promising antitumor
activity for the treatment of patients with HER2-positive and
HER2-low breast cancer with previously untreated, pathologi-
cally confirmed LMD.

To the best of our knowledge, this is the only prospective study
that has evaluated the efficacy of T-DXd in this patient population
and the unique clinical data reported in patients with HER2-
low ABC.

Treatment with T-DXd led to a remarkable median OS of
13.3 months. These results are encouraging considering
that LMD is a condition with a dismal prognosis. Without
treatment, the median OS of these patients is around 4-6 weeks,
and if they are treated, the median OS can increase to approxi-
mately 2-4 months.? Additionally, the CBR (71.4%) and median
PFS (8.9 months) were also encouraging.
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Figure 2. Swimmer plot of patient status

*This patient was initially classified as HER2 low and later centrally assessed as HER2 negative.

The retrospective chart review study ROSET-BM evaluated the
efficacy and safety of T-DXd in a standard-of-care setting in 104
heavily pretreated patients with HER2-positive breast cancer
with brain metastases and/or LMD.® A total of 17 (16.3%) patients
had active brain metastases and LMD, and only two (1.9%) pa-
tients had exclusively LMD. A pathological confirmation of LMD
was not mandatory in this study. Among 19 patients with LMD,
the 1-year PFS and OS rates were 60.7% (95% ClI, 34.5-79.1)
and 87.1% (95% Cl, 57.3-96.6), respectively.

Recently, Alder and colleagues reported the activity of T-DXd
in another retrospective study that included eight heavily pre-
treated patients with HER2-positive breast cancer and LMD."
Only three patients had a positive baseline CSF cytology,
whereas three had negative CSF cytology, and two patients
were not tested. In contrast to the DEBBRAH trial, patients could
have received treatment for LMD. Accordingly, seven patients
had been treated with prior whole-brain radiation therapy, and
two patients had also received intrathecal therapy with trastuzu-

100%

80% 4

mab. The median OS was 10.4 months (range, 158-514 days),
with six patients still alive at the data cutoff.

Consequently, the results from both retrospectives studies are
in line with the median OS achieved in the DEBBRAH trial, con-
firming that LMD could be a more treatable condition with the
introduction of new HER2-targeted agents. The combination of
capecitabine, trastuzumab, and tucatinib has also demonstrated
a similar median OS in 17 patients with HER2-positive breast
cancer with LMD defined as positive CSF cytology and/or radio-
graphic findings in a single-arm, phase 2 study.'® A total of five
patients (29.0%) had a pathological confirmation of LMD, and
eight patients (47.0%) had negative CSF cytology. The median
OS was 11.9 months (95% CI, 4.1-NA), with seven patients
(41.0%) alive after a median follow-up of 17 months.

We have previously reported the main strengths of the
DEBBRAH trial.” For this cohort, main strengths include the
mandatory pathological confirmation of LMD through a positive
baseline CSF cytology and the quality of the results, considering
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Figure 3. Overall survival in patients with leptomeningeal disease
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Figure 4. Progression-free survival in patients with leptomeningeal disease according to RECIST v.1.1

that they have been prospectively collected and obtained with
well-established analyses and procedures.

A translational substudy is planned using CSF samples from
these patients. However, the collection of these samples was
not without risks for some patients, and unfortunately, only five
patients agreed to provide post-baseline CSF samples. Circu-
lating tumor DNA in the CSF, which is more abundant than in
plasma, could help to facilitate and confirm the diagnosis of
LMD and also monitor the treatment response.’'~'*

In conclusion, T-DXd showed promising activity with no
new safety concerns in patients with HER2-positive and HER2-
low breast cancer with previously untreated, pathologically
confirmed LMD. These preliminary data warrant further investiga-
tion to address the unmet need in this difficult-to-treat condition
and represent a potential shift toward a more treatable disease.

Limitations of the study

The main limitations include the small sample size and lack of a
neurocognitive scale in the study assessments despite the over-
all change from baseline in patient-reported global health status/

quality of life using the EORTC QLQ-C30 and QLQ-BR23 ques-
tionnaires being an exploratory endpoint. Therefore, while we
have quality-of-life data, we do not have results from a specific
neurocognitive scale to assess changes in the clinical neurolog-
ical condition of these patients.

RESOURCE AVAILABILITY

Lead contact

Further information and requests for resources and reagents should be
directed to and will be fulfilled by the lead contact, Dr. Javier Cortés (javier.
cortes@maj3.health).

Materials availability
This study did not generate new reagents.

Data and code availability

Data collected within this study will be made available to researchers after con-
tacting the lead contact and upon revision and approval based on scientific
merit by the DEBBRAH trial management group (which includes a qualified
statistician) of a detailed proposal for their use. The data required for the
approved, specified purposes, the trial protocol, and the statistical analysis
plan will be provided after the completion of a data sharing agreement that

Table 2. Summary of responses

oS PFS Best response
HER2/HR status Months  Death  Months  Events = RANO-BM RECIST extracranial RECIST all lesions
HER2+/HR+ 14.8 yes 8.9 PD SD > 24w SD > 24w SD > 24w
HER2+/HR+ 5.6 yes 5.6 PD non-CR/non-PD <24 w NE non-CR/non-PD <24 w
HER2+/HR— 18.6 no 18.6 no Non-CR/non-PD >24 w  non-CR/non-PD >24w  non-CR/non-PD >24 w
HER2-low/HR+ 10.1 yes 6.9 PD non-CR/non-PD >24w  SD > 24w SD > 24w
HER2-low/HR+ 13.3 yes 9.7 PD CR* non-CR/non-PD >24w  non-CR/non-PD >24 w
HER2-low/HR+ 11.9 no 11.9 no NE non-CR/non-PD >24w  non-CR/non-PD >24 w
HER2-low/HR-" 2.5 yes 2.0 PD NE PD PD

CR, complete response; HER2, human epidermal growth factor receptor 2; HR: hormone receptor; NE, non-evaluable; OS, overall survival; PFS, pro-
gression-free survival; PD, progression disease; RANO-BM, response assessment in neuro-oncology brain metastases; RECIST, response evaluation

criteria in solid tumors; SD, stable disease; w, weeks.

@Patient with non-measurable disease only at baseline had a complete disappearance of the intracranial lesion and negative CSF. Extracranial lesions
persisted. Intracranial BOR was defined as CR, and extracranial and overall BORs were defined as non-CR/non-PD.

PThis patient was later identified as HER2 negative by central assessment.
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Table 3. Treatment-emergent adverse events occurring in >15% of patients with leptomeningeal disease

Overall (N =7)
System organ class preferred term Any grade, n (%) Grade 3, n (%)
Any 7 (100) 3 (42.9)
Hematological 4(57.1) 1(14.3)
Anemia 3 (42.9) 0 (0)
Thrombocytopenia 2 (28.6) 1(14.3)
Non-hematological 7 (100) 3 (42.9)
Nausea 4(57.1) 1(14.3)
Headache 3 (42.9) 0 (0)
Fatigue 3 (42.9) 0 (0)
Urinary tract infection 3 (42.9) 0 (0)
Vomiting 3 (42.9) 0(0)
Gamma-glutamyltransferase increased 2 (28.6) 1(14.3)
Constipation 2 (28.6) 0 (0)
Diplopia 2 (28.6) 0 (0)
Dizziness 2 (28.6) 0 (0)
S|

At data cutoff, the 7 patients who were enrolled in cohort 5 received at least one dose of study drug and were included in the safety set.

will be set up by the study sponsor, beginning 1 month and ending 5 years after
article publication. All data provided are anonymized to respect the privacy of
patients who have participated in the trial in line with applicable laws and reg-
ulations. Estimate time frame for response will be within 30 days. Please,
address requests for data to the lead contact.

The code for the calculation of sample size and the analysis of the primary
endpoint of this manuscript is reported in supplementary methods (Method
S1. R code for sample size and primary analysis calculation. Related to
STAR Methods).
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Software and algorithms

SAS software SAS Institute Inc Version 9.4 https://www.sas.com/; RRID:SCR_009567

R The R Foundation for Statistical Computing Version 4.3.2 https://www.R-project.org/; RRID: SCR_001905
Other

Trastuzumab Deruxtecan Daiichi Sankyo and Astra Zeneca DS-8201

EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS

Ethical considerations
This study was conducted in compliance with the Declaration of Helsinki. It was approved by the competent regulatory authorities of
Spain (AEMPS) and Portugal (INFARMED), the Ethics Committee of Fundacién Instituto Valenciano de Oncologia (Valencia, Spain),
as well as the institutional review boards at each site. During participants recruitment, the potential participants received all relevant
information (both orally and written) about the potential risks and benefits of the trial. All doubts were clarified before enrollment. The
decision to participate in the study was voluntary and not remunerated. All patients provided written informed consent.

The characteristics of the participants in this trial are summarized in Table 1. Information on socioeconomic status was not
collected.

Study design and participants
DEBBRAH is a single-arm, open-label, five-cohort, phase 2 study conducted across 21 sites in Spain and Portugal. This trial is regis-
tered with ClinicalTrials.gov, NCT04420598. The study design has been already described.”"'*"®

Patients were enrolled into one of five cohorts based on HER2 expression (HER2-positive or HER2-low) and type of central nervous
system involvement (stable brain metastases, active brain metastases, or LMD). HER2 status was assessed locally according to the
American Society of Clinical Oncology/College of American Pathologists 2018 HER2 testing guidelines.'” HER2-low breast
cancer was defined as HER2 immunohistochemistry (IHC) score 1+ or IHC score 2+ and in situ hybridization (ISH)-negative, whereas
HER2-positive was defined as HER2 IHC 2+ and ISH-positive or IHC score 3+."”

Cohort 5 specifically included patients with either HER2-positive or HER2-low breast cancer with previously untreated, patholog-
ically confirmed LMD defined as a positive baseline CSF cytology. Prior treatment with a taxane and a HER2-targeted therapy
(if HER2-positive patients), excluding T-DXd, with at least one line of chemotherapy (if HER2-low and hormone receptor-negative),
or with at least one line of chemotherapy and one line of endocrine therapy (if HER2-low and hormone receptor-positive) for advanced
disease was mandatory. Additional requirements include an Eastern Cooperative Oncology Group (ECOG) performance status of
0-2, a life expectancy over 12 weeks, an adequate bone marrow function, and a left ventricular ejection fraction >50% within
28 days before enrollment. No prior local and/or systemic treatment for LMD was permitted. Full eligibility criteria are listed in
Tables S1 and S2.

METHODS DETAILS

Procedures
Study procedures have been previously reported.”'>'° In brief, patients received 5.4 mg/kg of T-DXd as an intravenous infusion
on day 1 of each 21-day cycle until progressive disease, unacceptable toxicity, death, withdrawal from study, or study completion.
Prophylactic anti-emetic agents prior to infusion of T-DXd were recommended in accordance with the prescribing information or
institutional guidelines.

A brain magnetic resonance imaging (MRI) and a whole-body computed tomography or MRI were conducted at baseline, every
6 weeks up to week 24, and every 9 weeks thereafter. Bone scans were carried out at baseline and repeated during study only if
bone involvement was found at baseline, unless clinically or biochemically suspected bone progression.”

Patients had to agree to undergo spinal taps or had to be willing to have an Ommaya reservoir placed for CSF assessment, at base-
line, every 3 weeks for 12 weeks, and every 6 weeks thereafter.'®

Patient-reported outcomes were evaluated using the EORTC QLQ-C30 and the QLQ-BR23 breast cancer module questionnaires
at baseline, on day 1 of cycles 2-4, followed by day 1 of every alternate cycle starting with cycle 6. Additionally, assessments were
conducted at the end-of-treatment visit and every three months thereafter until the initiation of alternative anti-cancer therapy.
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Outcomes

The primary endpoint for cohort 5 was OS, defined as the time from treatment initiation to death from any cause. Patients without
documented death at the time of the final analysis were censored at the date of the last follow-up. Secondary endpoints were
PFS, overall response rate, CBR, time to response, duration of response, and the best percentage of change from baseline in the
size of tumor lesions a using RANO-BM criteria for intracranial lesions and RECIST v.1.1 criteria for extracranial and overall lesions;
and safety, following Common Terminology Criteria for Adverse Events version 5.0. Exploratory endpoints were patient-reported
global health status/quality of life through the use of the EORTC QLQ-C30 and QLQ-BR23 questionnaires and the relationship be-
tween tissue -and/or blood- and/or CSF-based biomarkers, patient clinical characteristics and outcomes.”*'® Some secondary end-
points and all exploratory endpoints are currently under study and not reported here.

Statistical analysis
All treated patients that met the selection criteria were included in the efficacy and safety analysis. This study followed a one-stage
time-to-event design for cohort 5. The primary analysis for cohort 5 was designed to test the null and alternative hypotheses that the
true median OS were <2 months and >6 months, respectively. OS was tested with the maximum likelihood method for exponential
distribution'® based on previous studies.'®?° We estimated that seven patients with five OS events are needed to attain an 80% po-
wer at the nominal level of one-sided o of 0.05. We assumed 18 months of accrual and a 6 months of follow-up period. A positive
finding in cohort 5 was defined with a median OS > 4.2 months.

OS and PFS were estimated using the Kaplan-Meier method, reporting the median with two-sided 95% CI from the Brookmeyer
and Crowley method with log-log transformation. Clopper-Pearson methodology was used to calculate the 95% CI for clinical
benefit. The R code for the calculation of sample size and the analysis of primary endpoint is reported in Methods S1.

ADDITIONAL RESOURCES
The data were presented in part as poster spotlight presentation at the following meeting: 2023 San Antonio Breast Cancer
Symposium in San Antonio, Texas, USA (December 5-9, 2023). “Trastuzumab Deruxtecan in patients with HER2[+] or HER2-Low

Advanced Breast Cancer and Pathologically Confirmed Leptomeningeal Carcinomatosis: Results from Cohort 5 of the DEBBRAH
Study”. Presentation ID: PS11-05 (https://doi.org/10.1158/1538-7445.SABCS23-PS11-05).
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