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Background: The interim analysis of the PHILA trial (NCT03863223) revealed that
pyrotinib (an irreversible tyrosine kinase inhibitor targeting EGFR, HER2, and HER4) in
combination with trastuzumab and docetaxel (PyroHT) significantly improved PFS
compared to placebo in combination with trastuzumab and docetaxel (HT) in untreated
HER2-positive mBC patients (Ma et al.,, BM], 2023). However, the overall survival (0S) data
was immature at that time. Here, we present the prespecified final analysis of PFS, as well as
long-term efficacy and safety outcomes from the PHILA trial following an additional 2-year
of follow-up.

Methods: The PHILA study was a randomized, double-blind, multicenter, phase 3 trial
conducted at 40 centers in China. Eligible patients were randomly assigned in a 1:1 ratio to
receive either oral pyrotinib (400 mg once daily) or placebo, both in combination with
intravenous trastuzumab (8 mg/kg in the first cycle and 6 mg/kg in subsequent cycles) and
docetaxel (75 mg/m2) on day 1 of each 21-day cycle. The primary endpoint was
investigator-assessed PFS. The data cutoff date for this final analysis of PFS was April 30,
2024.

Results: Between May 2019 and January 2022, 590 eligible patients were randomized and
received their allocated treatment (297 patients in the PyroHT group and 293 patients in
the HT group). The median follow-up duration was 35.7 months for the PyroHT group and
34.3 months for the HT group. The benefit of investigator-assessed PFS associated with the
PyroHT group, compared to the HT group, was sustained in this final analysis (22.1 months
[95% CI 19.327.8] vs 10.5 months [95% CI 9.512.4], HR 0.44 [95% CI 0.360.53]; 1-sided
P&It;0.0001), meeting the protocol-prespecified criteria for statistical significance. The PFS
rates were 92.8% in the PyroHT group and 84.1% in the HT group at 6 months, 74.3% and
46.8% at 1 years, 47.6% and 20.2% at 2 years, and 39.7% and 9.9% at 3 years, respectively.
Additionally, the benefits in PFS with PyroHT were observed across nearly all analyzed
subgroups. As of the data cutoff, 59 patients (19.9%) in the PyroHT group and 87 patients
(29.7%) in the HT group had died. The OS exhibited superiority in the PyroHT group
compared to the HT group, with a HR of 0.64 (95% CI 0.460.89; 1-sided P=0.0038). The
estimated KaplanMeier OS rates were 96.6% in the PyroHT group and 94.5% in the HT
group at 1 year, 88.7% and 84.1% at 2 years, 80.9% and 72.4% at 3 years, and 74.5% and
64.3% at 4 years, respectively. The safety profiles in the updated analysis remained
consistent with those reported in the previous interim analysis in terms of frequency,
severity, and specificity. No new safety signals were identified. Grade ?3 treatment-related
adverse events were reported in 270 patients (90.9%) in the PyroHT group and 227
patients (77.5%) in the HT group, with decreased neutrophil count (63.0% vs 64.8%) and
decreased white blood cell count (53.2% vs 50.9%) being the most frequent. Grade 3



diarrhea was predominantly observed during the first cycle and notably decreased in
subsequent cycles, with no grade 4 or 5 diarrhea events reported. Treatment-related
serious adverse events were experienced by 27.3% vs 7.5% of patients, and treatment-
related deaths occurred in 0% vs 0.3% of patients in the PyroHT and HT groups,
respectively.

Conclusion: After an extended follow-up period, the updated analysis demonstrates that
PyroHT provides sustained longer PFS compared to HT, which translates into longer OS for
PyroHT than HT in the first-line treatment of HER2-positive mBC. The safety profile of
PyroHT remained manageable throughout the extended treatment duration. This updated
analysis further reinforces PyroHT as a well-established and efficacious therapeutic
strategy for this patient population.
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Background

Standard neoadjuvant regimens for HER2 positive breast cancer include trastuzumab and
pertuzumab combined with chemotherapy. No data has been reported for the efficacy and
safety of HER2-direted Antibody-drug conjugate (ADC) monotherapy or combined with
Tyrosin kinase inhibitor (TKI) in the neoadjuvant setting. We assessed the antitumor
activity and safety of a novel ADC SHR-A1811 in neoadjuvant treatment of HER2+ breast
cancer.

Methods

This open label, randomized, phase 2 study enrolled 265 HERZ2 positive patients, aged 18
years or older with stage IIIII disease. Patients were randomly assigned (1:1:1) to receive
nab-paclitaxel (100mg/m?2 i.v. day 1, day 8, and day 21 in a 28-day per cycle) combined
with carboplatin(AUC 1.5 i.v. day 1, day 8, and day 21 in a 28-day per cycle),
trastuzumab(initial dose 8mg/kg, subsequent dose 6mg/kg i.v. every 3weeks), and
pertuzumab (initial dose 840mg, subsequent dose 420mg i.v. every 3weeks) for 6 cycles
(PCbHP), SHR-A1811 monotherapy (4.8mg/kg i.v. day 1 every 3weeks) for 8 cycles, or SHR-
A1811 with pyrotinib (240mg orally once a day daily) for 8 cycles. SHR-A1811 is composed
of anti-HER2 antibody trastuzumab, a cleavable linker, and the topoisomerase I inhibitor
payload SHR169265 with a DAR of 5.7. Primary endpoints were pathological complete
response (pCR) in all randomly assigned patients in the intention-to-treat population. This
study is registered with ClinicalTrials.gov (NCT05582499).

Findings

265 patients were randomly assigned, 90 to PCbHP, 87 to mono-SHR-A1811, 88 to SHR-
A1811 plus pyrotinib. Baseline characteristics were well balanced between the treatment
groups, about 45% were Hormone receptor (HR) positive, 70% were stage III. The pCR rate
was 63% in mono-SHR-A1811 (44% in HR+ and 78% in HR-), 62% in SHR-A1811 plus
pyrotinib (44% in HR+ and 76% in HR-) and 66% in PCbHP (54% in HR+ and 75% in HR-),
with no statistical difference between each group. Grade 3 or higher adverse events
occurred 45% in mono-SHR-A1811, 72% in SHR-A1811 plus pyrotinib and 34% in PCbHP. 1
patient occurred grade 2 interstitial lung disease in SHR-A1811, 9% patients occurred grade
3 diarrhea in SHR-A1811 plus pyrotinib, no treatment related death was occurred.
Interpretation

This is the first study to report the efficacy of third generation HER2-directed ADC in the
neoadjuvant setting of HER2 positive breast cancer. SHR-A1811 exhibited promising
antitumor activity and acceptable tolerability, with monotherapy pCR rate up to 63%.



GS1-06: PRO B - a superiority randomized controlled trial evaluating the effects of
symptom monitoring in metastatic breast cancer patients

Presenting Author(s) and Co-Author(s): Maria Margarete Karsten
Abstract Number: SESS-1083

This abstract is currently embargoed.



GS1-08: Association between risk-reducing surgeries and survival in young BRCA
carriers with breast cancer: results from an international cohort study

Presenting Author(s) and Co-Author(s): Matteo Lambertini
Abstract Number: SESS-1627

This abstract is currently embargoed.



GS1-09: OlympiA: A phase 3, multicenter, randomized, placebo-controlled trial of
adjuvant olaparib after (neo)adjuvant chemotherapy in patients w/ germline BRCA1
& BRCA2 pathogenic variants & highrisk HER2-negative primary breast cancer:
longerterm follow

Presenting Author(s) and Co-Author(s): Judy Garber
Abstract Number: SESS-1568

This abstract is currently embargoed.



GS2-01: Exclusive endocrine therapy or radiation therapy in women aged 70+ years
with luminal-like early breast cancer (EUROPA): preplanned interim analysis of a
randomized phase 3 trial

Presenting Author(s) and Co-Author(s): Icro Meattini
Abstract Number: SESS-3480

Background. Optimal therapy after breast conserving surgery (BCS) in older adults with
low-risk early breast cancer (BC) is controversial. This study compares the effects of
radiation therapy (RT) and endocrine therapy (ET) as exclusive treatments on health-
related quality of life (HRQoL) and ipsilateral breast tumour recurrence (IBTR) rate in
women aged ?70 years with stage I luminal-like BC.

Methods. EUROPA (NCT04134598) is a phase 3, randomized, controlled trial. Women with
early luminal-like BC (ER/PgR 710%, HER2 negative, Ki-67 index ?20%, pT1ab NO/Nx, any
grade or pT1c, grade 1-2), were 1:1 randomized after BCS to receive exclusive ET or
exclusive RT. Central randomization was stratified by G8 health status (?14 vs &gt;14) and
age at baseline (7079 vs 780 years). The study coprimary endpoints are 2-year HRQoL as
assessed by the global health status (GHS) scale of the European Organisation for Research
and Treatment of Cancer (EORTC) QLQ-C30 and 5-year IBTR rate. Secondary endpoints are
locoregional recurrence (LRR), contralateral BC (CBC), distant metastases (DM), BC specific-
(BCSS), and overall-survival (OS) rates, adverse events, individual scale scores from QLQ-
C30, QLQ-BR45, QLQ-ELD14 EORTC modules up to 5 years after treatment. We present the
pre-planned interim HRQoL analysis results after at least 152 patients reached the 2-year
HRQoL assessment. Data were analysed by intention to treat, using repeated mixed-effects
methods.

Results. Between Feb 2021 and June 2024, 734 patients were enrolled and 731 randomly
assigned to receive RT (n=365) or ET (n=366); 78.9% of the planned 926 patients from 21
centres. In the current interim analysis, the RT and ET arms included 104 and 103 patients,
respectively. Age distribution was similar across treatment arms (74% aged 70-79 and 26%
aged 80+ years); G8 scores were comparable (40% ?14 and 60% scoring &gt;14). At
baseline, RT arm (n=104) had a mean GHS score of 71.9 (SD 19.05), while ET arm (n=99)
had a mean score of 75.5 (SD 19.34). RT arm showed mean changes of -1.1 (24-month, SD
18.80) as compared to -10.0 (24-month, SD 25.80) of ET arm. Significant factors influencing
GHS score changes were treatment type (p=0.045) and baseline GHS value (p&lt;0.0001).
Concerning adjusted mean GHS score reductions, for RT arm the mean changes were -3.77
(3-month; p=0.0452), -0.59 (6-month; p=0.7420), -4.33 (12-month; p=0.0333), and -3.40
(24-month; p=0.1314). For ET arm, mean changes were -6.45 (3-month; p=0.0015), -5.38
(6-month; p=0.0043), -6.60 (12-month; p=0.0025), and -9.79 (24-month; p&It;0.0001). The
adjusted mean differences between RT and ET arms at 24 months showed a significant
difference of 6.39 favouring RT arm (95%CI 0.14 to 12.65; p=0.0453). ET resulted in a more
significant decline at 24 months in most of the functional and symptom scales of the QLQ-
C30 questionnaire compared to RT. No IBTR, LRR, or DM events were reported in either
group. CBC events occurred in 2 RT arm patients (1.9%) and 1 ET arm patient (1%). Deaths



were 4 (3.8%) in RT arm and 2 (1.9%) in ET arm, none BC-related.
Conclusions. ET patients had significantly reduced HRQoL over 24 months compared to RT
patients. These findings will help shared decision-making while awaiting final study results.
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Background:

Axillary nodal status is an important prognostic factor in breast cancer (BC), guiding
(neo)adjuvant systemic treatment and postoperative radiotherapy. As axillary surgery does
not significantly affect BC mortality itself, it is considered as a staging procedure in clinically
node-negative patients. The replacement of axillary lymph node dissection (ALND) by
sentinel lymph node biopsy (SLNB) two decades ago and later omitting completion ALND
(cALND) according to the ACOSOG Z0011 criteria led to surgical de-escalation. The
Intergroup-Sentinel-Mamma (INSEMA) trial (NCT02466737) aims to investigate whether
surgical axillary staging as part of breast-conserving therapy (BCT) for early BC can be
avoided without compromising oncological safety.

Study Design:

The INSEMA trial was conducted between September 2015 and April 2019 in Germany and
Austria. This prospective, randomized trial compares no axillary surgery with standard
SLNB in pts with early invasive BC (tumor size ??5?cm; c/iT12 c¢/iN0) scheduled for BCT,
including postoperative whole-breast irradiation. The primary objective is to assess
whether no axillary surgery is non-inferior to SLNB regarding invasive disease-free survival
(iDFS). Clinical non-inferiority is a hazard ratio (HR) below 1.271 when comparing the non-
SLNB with the SLNB group. The randomization was carried out in 4:1 allocation (SLNB vs.
no SLNB) because pN1a(sn) pts in the SLNB arm underwent a second randomization to
either SLNB alone or cALND (key secondary outcome). The primary analysis is based on the
per-protocol (PP) set. Adjusting for 1:4 randomization, 5230 pts (PP set) are needed.
Assuming a 5% exclusion rate from the PP set, about 5505 pts must be randomized.
Results:

5502 eligible pts were randomized to no SLNB (n=1101) vs. SLNB (n=4401). The drop-out
rate was 6.3%, leading to an intent-to-treat (ITT) population of N=5154. After excluding 296
patients (n=252 without postoperative radiotherapy), 4858 patients (no SLNB: n=962,
SLNB: n=3896) were included in the PP set. The median follow-up (FU) is 73.6 months (IQR
61.3-86.4).

Patient and tumor characteristics are well-balanced between treatment arms. The median
age at diagnosis was 62.0 years (range 24.089.0). Most pts presented with low-risk BC
(78.6% pT1 stage, 98.5% hormone receptor-positive, 3.6% HER2-positive, and 3.6% G3
tumors). Significantly more pts received adjuvant chemotherapy in the SLNB arm (13.2% vs
10.7% in the no SLNB arm).

The primary analysis in the PP established non-inferiority in iDFS between study arms with
a HR=0.91 (95% CI: 0.73-1.14) for no SLNB to SLNB. The estimated 5-year iDFS rates are
91.9% (89.9%-93.5%) in the non-SLNB arm and 91.7% (90.8%-92.6%) in the SLNB arm.



The first iDFS events (n=525, overall 10.8%) for no SLNB vs. SLNB consist of invasive
locoregional recurrences (1.9% vs. 1.4%), including axillary recurrences (1.0% vs. 0.3%),
invasive contralateral BCs (1.0% vs. 0.6%), distant metastases (2.7% vs. 2.7%), secondary
malignancies (3.3% vs. 3.9%), and deaths (1.4% vs. 2.4%). The estimated 5-year overall
survival (OS) rates are 98.2% (97.1%-98.9%) in the non-SLNB arm and 96.9% (96.3%-
97.5%) in the SLNB arm.

Conclusion:

The INSEMA trial, enrolling 5500 pts, demonstrated that the omission of SLNB in clinically
node-negative BC pts undergoing BCT resulted in a statistically significant non-inferior iDFS
meeting the primary endpoint. INSEMA demonstrates oncological safety in all aspects when
the axillary SLNB is omitted in cNO patients with an early BC planned for primary BCT. This
practice-changing concept is suitable for patients presenting with low-grade (G1/G2),
hormone receptor-positive/HER2-negative invasive BC with tumor size up to 5 cm.
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Background: Analyses of the 2014 EBCTCG database suggested that, in early-stage breast
cancer, obesity was strongly independently associated with breast cancer mortality only in
pre/peri-menopausal oestrogen-receptor-positive (ER+) disease (Pan et al ASCO 2014).
Based on the far larger 2024 EBCTCG database, however, we can now test that unexpected
finding and better characterise any relevance of patient characteristics to the association of
body mass index (BMI) with distant recurrence and mortality.

Methods: We analysed patient-level data on time to distant recurrence and death from the
206,904 women with early-stage breast cancer (entered during 1978-2017 into 147
randomised trials) in the 2024 EBCTCG database who had BMI at entry (within two years of
diagnosis) recorded as 15-50 kg/m2 and with complete information on age, ER status,
tumour diameter, nodal status, and randomly allocated treatment. Information on
menopausal status, tumour grade, and HER2 status was available for most participants. Cox
regression was used to estimate the associations of BMI with rates of distant recurrence and
breast cancer mortality, calculating hazard rate ratios (RRs) per 5 kg/m2 increase of BMI or
comparing 3 BMI groups (obese: BMI 30-50 [mean 34.7]; overweight: BMI 25 to &It;30
[mean 27.3]; lean: BMI 15 to &lIt;25 [mean 22.2] kg/m2).

Results: Of the 206,904 women, 60% were postmenopausal at trial entry and 77% had ER+
disease. Their mean BMI was 27.1 (SD 5.6) kg/m2 and 26.0% (53,872) were obese (BMI 730
kg/m2). The prevalence of obesity increased from 19% in the early 1980s to 27% in the
early 2010s. The overall adjusted rate ratio (RR) of first distant recurrence (ignoring any
local or contralateral recurrences) was 1.06 (95% CI 1.05-1.07, p&lt;0.0001) per 5 kg/m?2
increase in BMI. The RR for overweight versus lean women was 1.07 (CI 1.04-1.10,
p&lt;0.0001), and that for obese versus lean women was 1.17 (95% CI 1.14-1.20,
p&lt;0.0001). This approximately log-linear association between BMI and the rate of distant
recurrence was seen irrespective of patient or tumour characteristics, type of adjuvant
systemic therapy, year of diagnosis, or time since diagnosis. In the 82,464 pre-menopausal
women the RR per 5 kg/m?2 increase of BMI was 1.08 (1.07-1.10, p&lt;0.0001), and in the
124,440 post-menopausal women it was 1.05 (1.03-1.06, p&lt;0.0001; heterogeneity
between RRs p=0.0004). There was little heterogeneity between the RRs in ER+ and ER-
poor disease. In the 159,119 women with ER+ disease the RR per 5 kg/m2 increase of BMI
was 1.06 (1.05-1.08, p&lt;0.0001), and in the 47,785 with ER-poor disease it was 1.06 (1.04-
1.08, p&lt;0.0001). The associations of BMI with breast cancer mortality mirrored those
with distant recurrence.

Conclusion: Overweight and obesity are associated with increased distant recurrence and
breast cancer mortality in all types of patients with early-stage breast cancer, but the risk
associated with a substantial (e.g. 5 kg/m2) difference in BMI is only moderate.
Nevertheless, randomised assessment of the effects among overweight or obese women



with early breast cancer of weight-loss interventions (perhaps utilising a GLP-1 receptor
agonist) could usefully be added, using a factorial design, to some current and future
adjuvant treatment trials addressing unrelated questions.

Reference: Pan H, Gray R, on behalf of the EBCTCG. Effect of obesity in premenopausal ER+
early breast cancer: EBCTCG data on 80,000 patients in 70 trials. ] Clin Oncol 2014; 32:5s
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Background: Image-derived artificial intelligence (Al) risk models have shown promise in
short-term risk assessment for improving breast cancer screening. No image-derived long-
term Al risk model for primary prevention has been developed and externally validated.
Methods: We performed a two-site case-cohort study of women aged 30-90 in a population-
based screening study including two screening settings in Olmsted County, Minnesota (U.S.)
and the KARMA cohort (Sweden) with women recruited between 2009-2017. Median
follow-up was 10 years. An image-derived Al-risk model was developed in an independent
Swedish population and we report on the validation in the Olmsted/KARMA studies.
Absolute 10-year risks were calculated at study entry. Time-dependent Area Under the
receiver operating characteristics Curve (AUC(t)) and the ratio of expected versus observed
events (E/O) were estimated. Comparison with the clinical Tyrer-Cuzick v8 model was
performed in KARMA using clinical guidelines. Analyses were performed for risk of all
breast cancer and restricted to invasive cancer alone.

Results: The Olmsted/KARMA case-cohorts included 8,721 women with mean age 54.4
years (SD 10.6) in the subcohort and 1,633 incident breast cancer cases with mean age 57.0
years (SD 10.6). The image-derived Al 10-year average risk was estimated as 3.85% in
Olmsted and 3.16% in KARMA. The E/O ratio was 1.01 (95% CI 0.95-1.06) in Olmsted and
0.98 (95%CI 0.90-1.07) in KARMA. The 10-year AUC(t) was 0.71 (95%CI 0.68-0.73) in Mayo
and 0.72 (95%CI 0.69-0.77) in KARMA. Using the National Institute for Health and Care
Excellence (NICE) guidelines, considering women at 8% as high risk, 32% of breast cancers
could be subject to preventive strategies in the 9.7% of women at high 10-year risk based
on the Al risk model. The corresponding numbers were 7.2% and 2.2% for Tyrer-

Cuzick. Results were similar when restricted to invasive cancers only.

Conclusions: The 10-year image-derived Al-risk model showed good discriminatory
performance and calibration in the two case-cohorts and, showed a significantly higher
discriminatory performance than the clinical Tyrer-Cuzick v8 risk model in KARMA. The
image-derived Al-risk model has the potential for clinical use in primary prevention and
targets up to one third of breast cancers.
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Background: Large-scale genomic profiling has cataloged the prevalence of single base
substitution (SBS) mutational signatures associated with the activity of Apolipoprotein B
mRNA-editing enzyme catalytic polypeptide-like 3 (APOBEC3) cytidine deaminases in
breast cancer (BC). These mutational signatures are enriched in metastatic BC (mBC)
compared to early tumors indicating an association with poor prognosis and a potential
function in therapy resistance and disease progression. We sought out to investigate
whether APOBEC3 mutational signatures can serve as biomarkers for poor treatment
outcomes and if APOBEC3 mutagenesis-driven genomic instability can induce therapy
resistance in mBC.

Methods: We analyzed SBS mutational signatures in 3,880 BC samples with paired tumor-
normal sequencing by the MSK-IMPACT assay using the SigMA algorithm. We utilized the
detailed clinical annotation to assess the clinical characteristics of APOBEC3-dominant
tumors including survival analyses on endocrine and targeted therapies. We generated
cellular models of BC to investigate the molecular drivers of APOBEC3 mutagenesis and its
function in promoting therapeutic resistance. We performed whole genome sequencing
(WGS) of BC models and paired primary/metastatic patient samples to identify broader
genomic alterations mediated by APOBEC3 activity.

Results: Building on published results, we found that APOBEC3 mutational signatures were
highly prevalent in all subtypes of BC and enriched in metastatic hormone receptor-positive
(HR+) and triple-negative breast cancers (TNBC) compared to unmatched primary tumors
(p &lt; 0.0001 for HR+/HER2-, p &lt; 0.01 for HR+/HER2+ and TNBC). APOBEC3 mutational
signatures were independently associated with shorter progression-free survival on
antiestrogen plus CDK4/6 inhibitor combination therapy in patients with HR+ mBC (HR 1.5,
95% CI 1.2 - 1.8, p &lt; 0.001). Expression of APOBEC3A (A3A) and APOBEC3B (A3B)
enzymes generated APOBEC3-associated alterations including single nucleotide variants,
copy number alterations (CNAs), and clustered mutations in a deamination-dependent
manner, and promoted resistance acquisition of estrogen receptor-positive (ER+) BC cells
to agents including an ER degrader and CDK4/6 inhibitors. In HER2+ cells, endogenous
A3A-driven APOBEC3 activity was also necessary for faster resistance development against
anti-HER2 therapies. WGS analyses of resistant models identified CNA events such as loss of
heterozygosity in chromosome 13 exclusively in APOBEC3-positive cells. Upon exposure to
the CDK4/6 inhibitor abemaciclib, these cells acquired APOBEC3-context truncating
mutations in RB1 tumor suppressor gene, a well-characterized mechanism of resistance.
Detailed analyses of WGS of five paired patient samples also highlighted acquired
resistance-linked alterations such as PIK3CA E54XK mutations in APOBEC3-dominant
tumors, which were corroborated in paired pre/post-treatment samples in our clinical
cohort. The acquisition of APOBEC3-context alterations in APOBEC3-dominant samples



highlights the causality of APOBEC3 mutagenesis in driving resistance-promoting changes.
Lastly, comparison of mutational signatures in the paired cohort demonstrated pre-
existence of APOBEC3 signatures in 75% of pre-treatment samples that became APOBEC3-
dominant post-treatment illustrating that APOBEC3 mutagenesis can be active during early
stages of BC.

Conclusions: Our work reveals that APOBEC3 mutational signatures predict poor treatment
outcomes of HR+ mBC. We demonstrate that APOBEC3 mutagenesis, primarily through the
enzymatic activity of A3A and A3B, drives resistance to endocrine and targeted therapies by
causing APOBEC3-context resistance-associated changes. We further show that the
presence of APOBEC3 mutagenesis can be detected before therapy exposure and may
therefore represent a valuable biomarker and therapeutic target.
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Background

In high-risk hormone receptor-positive (HR+)/human epidermal growth factor receptor 2-
negative (HER2-) early breast cancer (EBC), nanoparticle albumin-bound (nab)-paclitaxel
(PAC) showed promising efficacy versus solvent-based (sb)-PAC in neoadjuvant trials.
However, the optimal chemotherapy regimen and impact of pCR on survival in HR+/HER2-
EBC are still unclear. In the WSG ADAPT HR+/HER2- chemotherapy trial, we saw a
significantly higher pathological complete response (pCR) in the neoadjuvant cohort. Here,
we present final survival results from the chemotherapy part of the ADAPT HR+/HER2-
trial utilizing clinical risk or Oncotype DX® recurrence score (RS) and endocrine therapy
(ET) response (by post-endocrine Ki-67 after 2-4 weeks of induction standard ET) for
therapy stratification.

Methods

Within the WSG-ADAPT trial (NCT01779206), high-risk HR+/HER2- EBC patients were
randomized to (neo)adjuvant 4 x sb-PAC 175 mg/m2 q2w or 8 x nab-PAC 125 mg/m2 qlw,
followed by 4 x EC (90 mg/m2 / 600 mg) q2w.

Inclusion criteria for the chemotherapy trial comprised: (i) c/pNO0-1, RS 12-25, and post-ET
Ki-67 &gt;10 %; (ii) cNO-1 with RS &gt;25. Patients with cN2-3 or G3, baseline Ki-67 &gt;40
%, and tumor size &gt;1 cm were allowed to be included without RS and/or ET response-
testing. 2,242 patients were required to test superiority of 8 x nab-PAC weekly vs. 4 x PAC
q2w regarding iDFS after 317 invasive events or 5 years of completed follow-up.

Results

2,233 patients were randomized (1,129 / 1,104), median age was 51.0/ 51.0, clinical (in
neoadjuvant chemotherapy-treated patients) or pathological N2-3 status was 19.5 % vs.
18.3 %, RS &gt;25 occurred in 48.2 % vs. 50.7 % of the patients, and G3 tumors in 56.1 % vs.
57.5 %; ET-responders were 22 % in each treatment arm. Survival results: There was a
trend for nab-Pac towards a better 5y-iDFS (85.7% versus 82.9%) compared to sb-Pac (p-
value 0.054) (primary endpoint). DFS (5y 84.9 vs. 81.7%, p=.035) and RFS (5y 86.9% vs.
84.0%, p-value 0.041) showed a significant advantage with nab-Pac. Interestingly,
preplanned subgroup analysis showed a benefit for nab-Pac in patients with a RS &lIt;=25,
which mainly corresponds to ET non-responders (5y-iDFS nab-Pac 89.5% vs. sb-Pac 84.5%,
p-value: 0.011), but not for RS&gt;25 (5y 82.9 vs. 82.7%) . Current analysis showed no
significant advantage with regard to the dDFS (5y 87.1 vs. 84.8%, p=0.13) and OS (5y 94.0
vs. 92.9%; p-value 0.387).

No new safety signals were observed so far. Details will be presented at the meeting.
Conclusions

WSG ADAPT HR+/HERZ2- is the largest prospective study so far, which compared two



taxane-based dose-dense regimens in patients selected by RS and endocrine response. nab-
Pac seems to be superior to sb-PAC in particular in patients with endocrine-non-responsive
tumors.

These results will help to further optimize chemotherapy in the different prognostic
subgroups of high-risk HR+/HER2- EBC.

Contact Information
Sherko.Kuemmel@kem-med.com



GS3-05: NSABP B-59/GBG-96-GeparDouze: A randomized double-blind phase III
clinical trial of neoadjuvant chemotherapy with atezolizumab or placebo followed by
adjuvant atezolizumab or placebo in patients with Stage II and III triple-negative
breast cancer

Presenting Author(s) and Co-Author(s): Charles Geyer
Abstract Number: SESS-3629

Background

Sequential neoadjuvant chemotherapy (NAC) regimens of taxanes with carboplatin
followed by anthracyclines with cyclophosphamide (AC/EC) result in pathological complete
responses (pCR) in 55-60% of patients with Stage II/1II triple-negative breast cancer
(TNBC) who enjoy a favorable prognosis. However, those with residual invasive disease
(RID) following NAC have an increased risk of recurrence even with adjuvant

capecitabine. Immune checkpoint inhibitors have demonstrated improved outcomes in
patients with PD-L1-positive metastatic breast cancer and increased pCR when added to
NAC for Stage II/III TNBC, irrespective of PD-L1 status. This trial evaluated the efficacy and
safety of adding atezolizumab to NAC followed by atezolizumab as adjuvant therapy to
complete 1 year of therapy in Stage II/IIl TNBC. The required number of events was
confirmed on 09/16/2024 to establish the data cut-off for conduct of the planned definitive
analysis of the primary endpoint, event-free survival (EFS), along with secondary endpoints
of pCR, overall survival (0S), and safety with results available for presentation at SABCS
2024.

Methods

Design: This is a phase III, double-blind, placebo-controlled trial evaluating neoadjuvant
atezolizumab with NAC followed by adjuvant atezolizumab in Stage II/IIl TNBC. Patients
were stratified by region (North America; Europe), tumor size (1.1-3.0 cm; &gt;3.0 cm),
AC/EC schedule (q2w; q3w), and nodal status (positive; negative), then randomized 1:1 to
receive atezolizumab/placebo 1200 mg IV every 3 wks concurrently with both sequential
regimens of weekly paclitaxel 80 mg/m2 IV for 12 doses with every 3-wk carboplatin AUC
of 51V for 4 doses followed by AC/EC every 2-3 wks (per investigator discretion) for 4
cycles. Following surgery, patients resumed atezolizumab/placebo 1200 mg IV every 3 wks
as adjuvant therapy to complete 1 year. Radiotherapy based on local standards was co-
administered with atezolizumab/placebo. Patients with RID were allowed to receive
adjuvant/post-operative capecitabine or olaparib per investigator

discretion. Atezolizumab/placebo could be co-administered with capecitabine but not with
olaparib.

Eligibility criteria: Centrally confirmed ER-negative, PR-negative, HER2-negative invasive
breast cancer by ASCO/CAP guidelines. The primary tumor must be stage T2 or T3 if cNO or
cN1 with negative biopsy or T1c, T2, or T3 if cN1 with positive biopsy or cN2 or cN3. LVEF
&gt;55% and no significant cardiac history.

Statistical methods: The study was designed to detect a hazard ratio of 0.7 between



atezolizumab and placebo for the primary endpoint of EFS with a 2-sided alpha of

0.05. Secondary endpoints include pCR breast/nodes, distant disease-free survival, OS,
safety, and toxicity. Exploratory endpoints include brain metastases-free survival.
Results: 1,550 patients were randomized from December 2017May 2021. Patient
characteristics included age &It;60 in 79%, primary tumors &gt;3 cm in 41%, clinically
node-positive in 41%, and PD-L1 positive in 36%. With a median follow-up of 44 months,
the pre-specified number of EFS events for definitive analysis was reached for top-level
analyses to be completed by mid-November 2024 and available for presentation at SABCS
2024.

NCT #: NCT03281954

Support: Genentech/Roche



GS3-06: Neoadjuvant camrelizumab plus chemotherapy (chemo) for early or locally
advanced triple-negative breast cancer (TNBC): a randomized, double-blind, phase 3
trial

Presenting Author(s) and Co-Author(s): Zhi-Ming Shao
Abstract Number: SESS-393

Background: For early or locally advanced TNBC, preferred neoadjuvant strategies include a
four-drug chemotherapy regimen containing anthracyclines, cyclophosphamide, taxanes,
and platinum. Accumulating evidence suggests that blockade of the PD-1/PD-L1 pathway
may enhance the efficacy of conventional neoadjuvant chemotherapy. Camrelizumab is an
anti-PD-1 antibody that has demonstrated antitumor activity in advanced or metastatic
TNBC. Herein, we conducted a double-blind, randomized phase 3 trial (NCT04613674) to
evaluate the efficacy and safety of neoadjuvant camrelizumab plus chemo in early or locally
advanced TNBC.

Methods: Patients with previously untreated, invasive stage Il (T2ZN0-1M0/T3NOMO) or III
(T2N2-3M0/T3N1-3M0) TNBC were randomized (1:1) to receive neoadjuvant
camrelizumab (200 mg, Q2W) or placebo plus chemo (nab-paclitaxel [100 mg/m2, D1, D8,
D15, Q4W] + carboplatin [AUC 1.5, D1, D8, D15, Q4W] for 16 weeks, followed by dose-dense
epirubicin [90 mg/m2, Q2W] + cyclophosphamide [500 mg/m2, Q2W] for 8 weeks).
Randomization was stratified by tumor clinical stage (stage Il vs I1I) and PD-L1 expression
(combined positive score [CPS] &It;10 vs 710). After surgery, patients allocated to the
camrelizumab group received camrelizumab (200 mg, Q2W) for up to a year (from first
dose). The primary endpoint was pathological complete response (pCR; ypT0/is ypNO).
Secondary endpoints included event-free survival (EFS), disease-free survival (DFS), distant
disease-free survival (DDFS), and pre-surgery objective response rate (ORR; per RECIST
v1.1).

Results: As of data cutoff (Sep.30, 2023), 441 patients were randomized and treated
(camrelizumab, n=222; placebo, n=219). Median follow-up was 14.4 mo. Overall, median
age was 48.2 years; 35.8% of patients had stage III disease at baseline, and 70.5% presented
with nodal involvement (N3 disease, 9.1%). pCR rate was 56.8% (95% CI 50.0-63.4) with
camrelizumab + chemo and 44.7% (95% CI 38.0-51.6) with placebo + chemo (rate
difference, 12.2% [95% CI 3.3 to 21.2]; 1-sided p=0.0038). The benefit in pCR with
camrelizumab + chemo was observed regardless of PD-L1 expression, nodal status or
disease stage at baseline. Specifically, among patients with poor prognostic factors, the pCR
rate with camrelizumab + chemo vs placebo + chemo was 57.8% (89/154) vs 42.7%
(67/157) for node-positive disease (rate difference, 15.1% [95% CI 4.1 to 26.1]), and 49.4%
(39/79) vs 38.0% (30/79) for stage IlI disease (rate difference, 11.4% [95% CI -4.0 to
26.8]). Pre-surgery ORR reached 87.4% (95% CI 82.3 to 91.5) with camrelizumab + chemo
and 82.6% (95% CI 77.0 to 87.4) with placebo + chemo. EFS (HR, 0.80 [95% CI 0.46-1.42]),
DFS (HR 0.58 [95% CI 0.27 to 1.24]) and DDFS (HR 0.62 [95% CI 0.29-1.33]) were
immature, with a trend favoring the camrelizumab + chemo group. Across stages, TRAEs of
grade 73 occurred in 90.1% of patients in the camrelizumab + chemo group vs 82.6% in the



placebo + chemo group; all events with incidence 710% were hematological toxicities.
Conclusions: Addition of camrelizumab to platinum-containing intensive neoadjuvant
chemotherapy significantly improved pCR rate in early or locally advanced TNBC, with a
manageable safety profile. Early survival data also favored the camrelizumab + chemo

group.



GS3-08: In situ detection of individual classical MHC-I gene products in breast cancer
identifies gene- and subtype-specific biased antigen presentation loss

Presenting Author(s) and Co-Author(s): Paula Gonzalez-Ericsson
Abstract Number: SESS-1018

Background: Tumor-specific HLA-ABC expression is required for cytotoxic T-cell
elimination of cancer cells expressing tumor associated- or neo-antigens. Moreover, the
success of MHC-I-targeted cancer vaccines typically hinge on the carriage of specific types
(e.g. HLA-A2) in the patient as well as type-specific antigen presentation in the tumor itself.
In contrast to specific type carriage, the retention of protein expression of individual HLA
genes (e.g. A/B/C) is not assessed in situ in tumor cells, despite the widely recognized
knowledge that cancers downregulate or eliminate antigen presentation via multifaceted
mechanisms to avoid adaptive immunity. Unfortunately, the highly polymorphic nature of
the genes encoding these proteins coupled with quaternary-structure changes after
formalin-fixation, complicate detection by immunohistochemistry. Moreover, only a few
commercially available antibodies recommended for IHC have been characterized to
determine their recognition of specific HLA-ABC alleles.

Results: In this study, we determined allele and type-specificity for 15 commercially
available antibodies for immunohistochemical use by staining HLA-ABC-null K562 cells
transduced with 16 specific common HLA-A, B and C alleles. We identified and validated
EMRS8-5, EPR22172 and HC-10 as true pan-HLA-ABC antibodies and EPR1394Y, 2A11G7,
EPR26121-73 as specific HLA-A, B, and C antibodies, respectively, to facilitate the
investigation of HLA-ABC loss in situ. We applied this novel approach to a series of early-
stage HER2-negative breast cancers (n=175) and DCIS (n=24) as a proof of utility. HLA-A, B
and/or C expression on &lt;15% of tumor cells was defined as loss, 15-75% as partial loss
and &gt;75% as fully conserved expression. Samples from hormone receptor-positive (HR+)
breast cancer patients showed a higher rate of total HLA-A, B and/or C loss, any
combination, than triple-negative breast cancer (TNBC) patient samples (73% vs 50%
Fishers test p=0.0027, n=89 vs 77), driven by loss of HLA-A and/or B (total HLA-A loss 69%
vs 30% p=0.0001 and total HLA-B loss 59% vs 34% p=0.0048). In contrast, samples from
TNBC patients showed a higher rate of conserved expression for each single molecule and
combined HLA-ABC (total conserved HLA-ABC 2% vs 16% in HR+HER2- vs TNBC
p=0.0009). Among cases with HLA-A, B and/or C expression, most showed partial loss of at
least one molecule, partial expression/loss was often observed within matching discrete
spatial areas for HLA-A, B and/or C. Samples from patients with DCIS showed a pattern of
HLA-A, B and/or C loss more similar to HR+HER2- invasive cancer regardless of HR status,
both showing prominent AB loss and no cases with single molecule C loss. DCIS presented
lower rates of HLA-C loss, any combination, than invasive carcinoma (8% vs 32% p=0.0165)
regardless of subtype. Of note, the pan-HLA-ABC clones were insufficient to identify single
or double molecule loss. All samples showed HLA-ABC expression on surrounding non-
tumor tissue; however, we observed lack of staining on tumor and non-tumor cells in 5
samples with HLA-C specific EPR26121-73 antibody that were excluded from the analysis.



Discussion: We demonstrate the novel finding that up to 70% of early HR+ breast cancers
lack any detectable HLA-A expression, compared to 30% of early triple-negative breast
cancers. HLA-A and B loss are early events present in DCIS while HLA-C loss was more
common in invasive carcinoma. Moreover, HLA-C expression was the most conserved
across breast cancer subtypes. We also report an unprecedented level of individual gene
product expression loss across breast cancers, which would not be detectable using poorly
validated or pan-MHC-I antibodies in situ. These findings have clear implications on the
success of checkpoint inhibitors and vaccine strategies in this setting, and hint at para-
genomic mechanisms of MHC-I gene-specific silencing in cancer-specific contexts, enabling
the discovery of novel tumor evolution principles.



GS3-09: Multimodal integration of real world clinical and genomic data for the
prediction of CDK4/6 inhibitors outcomes in patients with HR+/HER2- metastatic
breast cancer.

Presenting Author(s) and Co-Author(s): Pedram Razavi
Abstract Number: SESS-2236

This abstract is currently embargoed.



GS3-10: Paired DNA and RNA analysis of CALGB 40603 (Alliance) reveals insights into
the molecular and prognostic landscape of stage II-11I triple-negative breast cancer

Presenting Author(s) and Co-Author(s): Brooke Felsheim
Abstract Number: SESS-1831

Background: Heterogeneity within triple-negative breast cancer (TNBC) makes it
challenging to target therapeutically. Despite recent advances in the standard of care
treatment of stage II-1I1 TNBC, which now includes multiple chemotherapeutic agents plus
an immune checkpoint inhibitor, the cure rate for these patients remains suboptimal. There
is still a critical need for improved molecular characterization of TNBC and the development
of accurate prognostic tools to assist in making treatment escalation and de-escalation
decisions. Here, we present an analysis of the DNA and RNA landscape in a set of patients
treated on a clinical trial and validation of molecular and prognostic features using three
additional data sets.

Methods: CALGB 40603 (Alliance) is a randomized phase II trial that evaluated the impact
of adding carboplatin and/or bevacizumab to standard anthracycline/taxane neoadjuvant
chemotherapy in stage II-1IIl TNBC. Targeted panel DNA sequencing of pre-treatment tumor
samples from 238 patients enrolled in this study was performed and analyzed alongside
matched pre-treatment RNAseq data. These results were then combined with clinical
outcomes data to develop a prognostic multi-variable elastic net model of overall survival.
We subsequently evaluated this model on samples from 380 stage II-I1II TNBC patients from
three independent publicly available datasets.

Results: Similar to other TNBC data sets, DNAseq results of 40603 identified TP53 (86%) as
the most frequent somatically mutated gene, followed by MT-ND5 (16%), MT-ND4 (12%),
CSMD3 (8%), and PIK3CA (7%). BRCA1 (germline 8%, somatic 4%), BRCA2 (germline 2%,
somatic 0.4%), and PALB2 (germline 1%) gene mutations were also detected, and when
combined into a single homologous recombination deficiency category totaled 15%. The
DNA copy number landscape of TNBC was very similar across the four data sets, and largely
mirrored the landscape seen for basal-like breast cancer characterized in TCGA.
Importantly, only one somatically mutated gene (PIK3R2), and no DNA copy number
altered regions, were associated with pathologic complete response or survival at a false
discovery rate &It; 0.05. We next sought to use these multi-platform data to train a
prognostic Cox elastic net regression model using CALGB 40603 data and a diverse set of
features, including tumor stage, 804 RNA expression signatures, 727 genes with somatic
mutations, and 534 chromosomal segment-level copy number alterations. This yielded a 31-
feature prognostic model with C-index performance values (95% confidence interval) of
0.68 (0.66-0.69), 0.61 (0.59-0.63), and 0.83 (0.82-0.84) using FUSCC (PMID 30853353),
METABRIC (PMID 22522925), and TCGA (PMID 23000897) test sets. The most heavily
weighted features in this model were tumor stage and multiple immune signatures
including an IgG signature, and this model had higher C-index values than a model trained
using only tumor stage.

Conclusions: This study provides a comprehensive and integrated characterization of the



DNA- and RNA-based landscape of a large stage II-1II TNBC patient data set. Through the
development of a multi-omic elastic net model of TNBC survival, we show that we may
improve the prognostic accuracy for overall survival beyond stage alone by incorporating
machine learning selected molecular features. Furthermore, the models ability to identify
good overall survival outcome patients when given neoadjuvant chemotherapy illustrates
its potential utility for informing treatment escalation/de-escalation decisions, which could
be clinically valuable if further validated.

Support: U10CA180821, U10CA180882; U24CA176171; U10CA180888 (SWOG); P50-
CA058223; Genentech; https://acknowledgments.alliancefound.org. Clinicaltrials.gov 1d#:
NCT00861705



LB1-01 - immediate breast surgery versus deferral of surgery in women aged 70+
years with operable breast cancer: patient-level meta-analysis of the three
randomised trials among 1,082 women

Presenting Author(s) and Co-Author(s): Robert Hills
Abstract Number: SESS-1730

Background: Endocrine therapy alone, with breast surgery offered only at local progression,
is still sometimes considered for older women with operable early breast cancer, but the
long-term risks of deferring surgery are uncertain. We evaluated long-term outcomes in the
three unconfounded randomised trials that compared immediate breast surgery plus
tamoxifen versus tamoxifen alone. None of these trials scheduled radiotherapy or
chemotherapy.

Methods: Individual patient data meta-analyses compared effects on breast cancer
outcomes in 3 trials, initiated in the 1980s, among 1082 women (age ?70, all to receive
tamoxifen for at least 5 years) comparing immediate surgery versus surgery only in the
event of local progression. Primary outcomes were time to locoregional failure, to distant
recurrence, and to breast cancer mortality. Locoregional failure was defined as any
locoregional recurrence after surgery or, if no immediate surgery, ?25% increase in tumour
diameter. Age-adjusted intent-to-treat log-rank analyses, stratified by nodal status, were
used to estimate first-event-rate ratios (RRs).

Results: Median age at randomisation was 76 (IQR 73-80) years, and 63% (666/1082) had
clinically estimated tumour diameter &gt;20 mm. Mean follow-up while still alive was 7.3
woman-years. Of 518 women allocated immediate surgery, 45.7% had mastectomy, 47.3%
had breast-conserving surgery, and 7.0% had neither. Locoregional failure was greatly
reduced by allocation to immediate surgery (RR=0.24, 95% CI 0.19-0.30, p&lt;0.00001).
This extreme RR was little affected by age, disease stage, or time period. Although the
proportional reduction in the annual rate of locoregional failure was similar during years 0-
1, 2-4 and 5-9, the absolute reduction in locoregional failure was mainly before year 5
(Kaplan-Meier 5-year risks 12.1% vs 45.8%). On average over the whole follow-up period
the rates of distant recurrence (RR=0.72, 0.57-0.90, p=0.003), breast cancer mortality
(RR=0.68, 0.54-0.86, p=0.002), and all-cause mortality (RR=0.83, 0.72-0.97, p=0.016) were
also reduced, but these benefits emerged only after years 0-1. The distant recurrence rate
ratio was 0.97 (0.67-1.42) during years 0-1 after randomisation, 0.73 (0.49-1.07) during
years 2-4 and 0.52 (0.36-0.76) after year 5 (trend: p=0.012).

Conclusion: In early breast cancer, immediate breast surgery greatly reduces locoregional
progression rates during the first 5 years and approximately halves the annual rates of
distant recurrence and of breast cancer death after the first 5 years, despite having had little
clinically apparent effect on distant recurrence rates during the first few years. These
findings could indirectly inform the planning and interpretation of trials of less extreme de-
escalation of surgery or radiotherapy.



LB1-02: MARGOT/TBCRCO052: A randomized phase II trial comparing neoadjuvant
paclitaxel/margetuximab/pertuzumab (TMP) vs
paclitaxel/trastuzumab/pertuzumab (THP) in patients (pts) with stage II-1Il HER2 +
breast cancer

Presenting Author(s) and Co-Author(s): Adrienne Waks
Abstract Number: SESS-3610

Background: Margetuximab combined with chemotherapy modestly improves outcomes
compared to trastuzumab plus chemotherapy in pts with heavily pre-treated HER2+
metastatic breast cancer. The efficacy of margetuximab for pts with newly diagnosed HER2+
early breast cancer (EBC) is unknown.

Methods: Eligible pts had previously untreated stage II-1Il HER2+ EBC, any hormone
receptor (HR) status, and CD16A genotype FF or FV by central testing. Pts were randomized
2:1 to neoadjuvant TMP or THP for 4 cycles (weekly T x12; g3wk MP or HP x4). ER status
and baseline clinical stage were stratification factors. The primary endpoint was pathologic
complete response (pCR; ypT0/isNO). With 171 pts randomized, there was 80% power to
detect improvement in pCR rate from 45% with THP to 65% with TMP with one-sided alpha
0.05. pCR rates were compared between arms using Fishers exact tests. Additional
endpoints included pCR rate according to CD16A genotype (FF vs FV), safety and
tolerability of neoadjuvant TMP and THP, and event-free survival (EFS).

Results: 174 pts were randomized from 10/2020-5/2024, and 171 pts started tx on trial:
117 TMP and 54 THP. One pt was found to be ineligible and excluded from efficacy analyses.
Pts were 100% female, with median age 53 yrs (range 30-79 yrs); 77% White, 10% Black,
and 4% Asian; 13% were Hispanic. 65% of pts had HR-positive tumors, 87% had cT1-T2
tumor size, and 35% were clinically node-positive. On the TMP vs THP arms, 86% vs 89% of
pts received 12 doses of neoadjuvant taxane, 97% vs 96% of pts received 4 doses of
neoadjuvant M vs H, and 95% vs 94% of pts received 4 doses of neoadjuvant P. pCR rate
was 56% vs 46% in the TMP vs THP arms, respectively (difference 10%, 95% CI [-8%,
27%]; p=0.25). Additional residual cancer burden (RCB) scores for TMP vs THP,
respectively, were 7% vs 13% (RCB I), 25% vs 28% (RCB 2), and 2% vs 2% (RCB 3). 9% vs
11% of pts (TMP vs THP) received additional neoadjuvant tx due to incomplete clinical
response to TMP or THP, and were considered non-pCR at surgery. Two vs 0 pts (TMP vs
THP) did not undergo surgery on trial (one due to death that was unrelated to study
therapy; one due to withdrawal of consent prior to surgery). Among HR+ pts (n=111), pCR
rate was 48% overall (54% TMP vs 35% THP); among HR- pts (n=59), pCR rate was 63%
overall (60% TMP vs 71% THP). Among HER2 IHC 3+ pts (n=130), pCR rate was 62%
overall (66% TMP vs 55% THP); among HER2 IHC &lt;3+ pts (n=40), pCR rate was 23%
(27% TMP vs 10% THP). Pts with &gt;1 grade 2+ treatment-emergent adverse event
(TEAE) during neoadjuvant tx were similar by arm: 82% TMP vs 78% THP; those with &gt;1
grade 3+ TEAE were also similar: 27% TMP vs 30% THP. The most common grade 2+
TEAEs were infusion-related reaction (27% TMP [4% grade 3-4] vs 15% THP [2% grade 3-
4]), diarrhea (24% TMP [5% grade 3-4] vs 26% THP [6% grade 3-4]), alopecia (20% vs



4%), and hypertension (10% vs 24%). The only grade 2+ TEAEs that were more common in
the TMP arm by &gt;10% were infusion-related reaction and alopecia. There was one grade
5 AE (death unrelated to study tx) on the TMP arm. pCR rate according to CD16A genotype
(FF vs FV) will be reported; all pts continue to be followed for EFS.

Conclusions: There was no statistically significant improvement in pCR rate with
neoadjuvant TMP vs THP for pts with HER2+ EBC and CD16A FF/ FV genotype. Safety and
tolerability were similar between the two regimens, aside from increased rates of infusion-
related reactions and alopecia in the margetuximab arm (scalp-cooling use was not
recorded). Given numerical improvement in pCR rate, comparative analysis of immune
activation biomarkers between the two tx arms will be performed. EFS data remain
immature; pCR rates by CD16A genotype will be presented.



LB1-03: Primary results of the randomised Phase III trial comparing first-line ET plus
palbociclib vs standard mono-chemotherapy in women with high risk HER2-/HR+
metastatic breast cancer and indication for chemotherapy - PADMA study

Presenting Author(s) and Co-Author(s): Sibylle Loibl
Abstract Number: SESS-3616

Background:

Whether chemotherapy (CT) or an endocrine therapy (ET) in combination with a CDK4/6
inhibitor in HR+/HER2-metastatic breast cancer (mBC) is the preferred option is still a
matter of debate. The PADMA (NCT03355157; GBG 93) prospective, randomized, open-
label, multi-center, phase III trial is the first trial to compare a standard mono-CT followed
by maintenance ET with a CDK4/6 inhibitor plus ET as first-line therapy in high -risk mBC
patients (pts).

Study Design:

Pts previously untreated for HR+/HER2- mBC with an indication for chemotherapy were
randomized to receive either palbociclib 125mg on days 1-21 q28 in combination with ET
(palb/ET) or to mono-CT of physicians choice (PC) with or without following maintenance
ET. Stratification factors included endocrine resistance and presence of disease symptoms
as defined by the investigator. Treatment was administered until disease progression,
unacceptable toxicity, withdrawal of consent, or modification to the initial treatment plan.
The primary endpoint (EP) is time to treatment-failure (TTF) defined as time from
randomization to discontinuation of treatment due to disease progression, treatment
toxicity, patients preference, or death. Secondary EPs included progression free survival
(PFS), time to first subsequent treatment (TFST), time to first subsequent chemotherapy,
time to second subsequent treatment regimen, overall survival (0S), safety, compliance, and
well-being and health care utilization by daily monitoring content with quality of life,
degree of bother by side-effects, number and duration of phone calls, site visits.

Results:

A total of 130 pts (66 palb/ET; 64 CT) were enrolled at 28 German sites between Apr 2018
and Dec 2023 of whom 120 started treatment and were included in this analysis. 12 (10%)
of the pts were pre-/perimenopausal, 90 (75%) had metastases in two or more organ
systems, 52 (43.3%) had symptomatic disease, 10 (8.3%) were endocrine resistant at
enrolment. The median age was 62 (range 31-85) years. CT of PC was capecitabine 40
(69.0%), paclitaxel 17 (29.3%) and vinorelbine 1 (1.7%). Out of 58 pts receiving CT, 13 pts
(22.4%) switched to maintenance ET.

After a median follow-up of 36.8 (15.0-47.7) months (mo) 45 pts (73.8%) in the palb/ET
arm and 55 (93.2%) in the CT arm experienced a TTF event. The median TTF was
significantly longer with palb/ET 17.2 (7.2, 25.9) mo vs 6.1 (4.3, 8.8) mo with CT (HR 0.46
[80% CI 0.35-0.60], log-rank p=0.0002) meeting its primary EP. The leading cause of
treatment failure was progression (52.5% with palb/ET vs 76.3% with CT). Median PFS was
significantly longer with palb/ET 18.7 (10.6, 29.1) mo and 7.8 (6.0, 10.0) mo with CT (HR
0.45 [95% CI 0.29-0.70], log-rank p=0.0002). Median TFST was significantly longer with



palb/ET 19.9 (11.0, 30.5) vs. 8.0 (6.8, 13.1) mo (HR 0.52 [95% CI 0.34-0.80], log rank
p=0.0028). Median OS was numerically prolonged with palb/ET 46.1 (27.2, n.a.) vs. 36.8
(25.2, n.a.) mo with CT (HR 0.81 [95% CI 0.46-1.43], log rank p=0.4630).

Hematologic toxicity was significantly higher in the palb/ET arm (any grade 96.8% vs
70.7%, p&lt;0.001; high grade 56.5% vs 10.3%, p&lt;0.001) with non-hematologic toxicity
being comparable between the arms. Serious treatment related adverse events were
generally low with 4 (6.5%) in the palb/ET and 6 (10.3%) in the CT arm. One death was
treatment related (palb/ET arm).

Conclusion:

The phase III PADMA trial in high-risk HR+/HER2- mBC shows statistically significant and
clinically meaningful improved TTF and PFS with a trend for improved OS for palbociclib
plus ET over mono-CT as first-line therapy. These results support existing international
guidelines advocating the use of ET + CDK4/6 inhibitors as standard in 1line treatment of
HR+/HER2- mBC.



LB1-04: Efficacy and safety of trastuzumab deruxtecan (T-DXd) vs physicians choice
of chemotherapy (TPC) by pace of disease progression on prior endocrine-based
therapy: additional analysis from DESTINY-Breast06

Presenting Author(s) and Co-Author(s): Aditya Bardia
Abstract Number: SESS-3676

Background

The Phase 3 randomized DESTINY-Breast06 study enrolled patients (pts) with hormone
receptorpositive, human epidermal growth factor receptor 2 (HER2)low
(immunohistochemistry [IHC] 1+, IHC 2+ / in situ hybridizationnegative) or HER2-ultralow
(IHC 0 with membrane staining) metastatic breast cancer (mBC) who had progression of
disease (PD) after 71 endocrine-based therapy and had not received chemotherapy (CT) for
mBC. In the intent-to-treat population (ITT; HER2-low + HER2-ultralow), pts had a
statistically significant and clinically meaningful improvement in progression-free survival
(PFS) with T-DXd vs TPC (median, 13.2 vs 8.1 months [mo]; hazard ratio [HR] 0.63,
P&It;0.0001). A PFS benefit was observed regardless of the number of lines of prior
endocrine-based therapy for mBC. Additional analyses investigated the impact of response
to prior endocrine-based therapy on outcomes.

Methods

Pts were assigned 1:1 to T-DXd 5.4 mg/kg given intravenously every 3 weeks or TPC
(59.8% capecitabine; 24.4% nab-paclitaxel; 15.8% paclitaxel). Pts had ?2 lines of prior
endocrine-based therapy for mBC, or 1 line if PD occurred within 24 months of adjuvant
endocrine therapy (ET) or within 6 mo of first-line (1L) ET + CDK4/6 inhibitor (CDK4/6i)
for mBC (the latter considered rapid progression). Subgroups were time to progression
(TTP) on 1L ET + CDK4/6i, and primary vs secondary endocrine resistance (per 5th ESO-
ESMO ABC criteria). Outcomes included PFS, confirmed objective response rate (ORR), and
duration of response (DOR) by blinded independent central review in the ITT, and safety.
Results

Most pts in the ITT (89.3% of n=866) received at least 1 prior line of ET + CDK4/6i. The TTP
analysis included pts with PD on 1L ET + CDK4/6i (65.8% of the ITT), comprising 124 pts
with &It;6 mo, 112 with 612 mo, and 334 with &gt;12 mo TTP. Pt numbers, demographics,
and baseline clinical characteristics were balanced across subgroups. A total of 58.9% of pts
(&It;6 mo; n=73), 23.2% (612 mo; n=26), and 7.2% (&gt;12 mo; n=24) received T-DXd/TPC
as a second-line treatment after 1 prior line of ET + CDK4/6i. PFS on study was longer with
T?DXd vs TPC in the &lt;6-mo subgroup (median, 14.0 vs 6.5 mo; HR 0.38 [95% confidence
interval {CI} 0.25, 0.59]); data were consistent in the 612?mo (13.2 vs 6.9 mo; HR 0.69 [95%
CI0.43, 1.12]) and &gt;12?mo subgroups (12.9 vs 8.2 mo; HR 0.67 [95% CI 0.51, 0.88]). ORR
favored T?DXd vs TPC in pts with &It;6 mo TTP (67.7 vs 25.4%), similar to those with longer
TTP (612 mo: 60.0 vs 28.8%; &gt;12 mo: 59.5 vs 33.1%). Median DOR favored T-DXd vs TPC
across all TTP subgroups (&It;6 mo: 11.1 vs 7.3 mo; 612 mo: 13.7 vs 11.5 mo; &gt;12 mo:
15.7 vs 11.1 mo). Efficacy outcomes were consistent in pts with investigator-assessed
primary and secondary endocrine resistance. The incidence of Grade ?3 treatment-



emergent adverse events in pts receiving T-DXd and TPC in TTP subgroups was consistent
with the overall safety population: 55.4 vs 42.4% (&It;6 mo; n=124); 59.3 vs 40.8% (612
mo; n=108); and 45.8 vs 42.9% (&gt;12 mo; n=329), respectively.

Conclusion

T-DXd demonstrated a clinically meaningful efficacy benefit vs TPC, with a &gt;12 mo
median PFS across 1L ET + CDK4/6i TTP subgroups, notably in pts with rapid (&It;6 mo)
progression. The safety profile in subgroups was in line with the overall safety population.
Results highlight the potential role of T-DXd as an early line treatment after ?1 line of
endocrine-based therapy for pts with hormone receptorpositive, HER2-low/-ultralow mBC.

Clinical trial identification: NCT04494425



LB1-06: Primary results of SOLTI VALENTINE: neoadjuvant randomized phase II trial
of HER3-DXd alone or in combination with letrozole for high-risk hormone receptor
positive (HR+)/HER2-negative (neg) early breast cancer (EBC)

Presenting Author(s) and Co-Author(s): Mafalda Oliveira
Abstract Number: SESS-3562

Background: Despite the activity of both chemotherapy (CT) and endocrine treatment in
high-risk HR+/HER2-neg EBC, the risk of recurrence persists over time, highlighting the
need for additional strategies to improve outcome. HER3-DXd is a potential first-in-class
HER3-directed antibody-drug conjugate with activity in multiple breast cancer subtypes. In
SOLTI TOT-HERS3, a single dose of HER3-DXd was associated with increased CelTIL and
clinical response in patients (pts) with HR+/HER2-neg EBC (Oliveira et al, Ann Oncol
2023).

Methods: SOLTI VALENTINE (NCT05569811) is a parallel, randomized, non-comparative,
open-label neoadjuvant study of HER3-DXd +/- LET or CT in pts with operable stage II-11I
high risk (Ki67 ? 20% and/or high genomic risk) HR+/HER2-neg EBC. Pts were randomized
2:2:1 to: (A) HER3-DXd 5.6 mg/kg every (Q) 21 days (D) for 6 cycles; (B) HER3-DXd plus QD
LET (+/- LHRH agonist); (C) CT with 4 cycles of EC/AC (epirubicin 90 mg/m2 or
doxorubicin 60 mg/m2 and cyclophosphamide 600 mg/m2 Q14 or 21 D) followed by
weekly paclitaxel 80mg/m2 for 12 weeks. The primary endpoint was pathological complete
response (pCR, ypT0/is ypNO) rate at surgery. Secondary endpoints included residual
cancer burden (RCB), overall response rate (ORR), CelTIL score change, safety, invasive
disease-free survival, and overall survival. Baseline, C2D1, and surgical tissue samples were
collected for evaluation of response and translational endpoints. The sample size was not
selected to formally compare treatment arms in terms of pCR rate, but to achieve a certain
level of precision estimating pCR. Assuming a pCR of 20%, a total of 48 per arm would
provide a precision estimation of +-11.3% using asymptotic two-sided 95%CI.

Results: From Nov-2022 to Sep-2023, 122 pts were randomized to HER3-DXd (n=50),
HER3-DXd + LET (n=48) and CT (n=24). Median age was 51 (29 - 82), 99.2% were females,
and 52.9% pre/perimenopausal. Most pts had T2 (54.1%), N1 (70.5%), Stage Il (64.0%), G2
(69.0%) tumors; median Ki67 was 35.0% (18.0; 90.0). Proportion of pts with Stage III
tumors was 36.0%, 39.5% and 29.2% in Arms A, B, and C, respectively. The pCR rate was
4.0% (95%CI 0.5-13.7) in Arm A, 2.1% (95%CI 0.1-11.1) in Arm B, and 4.2% (95%CI 0.1-
21.1) in Arm C. The RCB0/1 rate was 18.4%, 12.5% and 30.4%, and ORR was 72.0%, 81.3%,
and 70.8%, in Arms A, B, and C, respectively. A significant change in CelTIL score from
baseline to C2D1 was observed in HER3-DXd arms, but not in Arm C: median increase in
CelTIL of 8.2 (p&lt;0.0001) in Arm A, 7.4 (p=0.001) in Arm Band 3.8 (p=0.13) in Arm C.
CelTIL change at C2D1 associated with radiological response in Arm A (p&lt;0.0001) and B
(p=0.002), but not in Arm C (p=0.30). A decrease in Ki67, as well as a switch from PAM50
Risk of Recurrence (ROR)-high/medium to ROR- low score and from PAM50 Luminal B
subtype to Luminal A/Normal-like subtypes were observed in all treatment arms at C2D1,
and was further enhanced at surgery. Treatment-emergent adverse events (TEAEs) grade?3



were less frequent in the HER3-DXd arms (18.0% and 16.7% in Arms A and B, respectively),
compared to Arm C (54.2%). The most common related TEAEs reported in Arms A/B were
nausea (56%/72.9%), alopecia (52%/68.8%), fatigue (50%/68.8%), and diarrhea
(42%/54.2%).

Conclusions: In SOLTI VALENTINE, treatment with HER3-DXd, with or without LET,
resulted in similar pCR rates to CT, while exhibiting a lower incidence of grade ?3 TEAEs.
CelTIL score at C2D1 correlated with response to HER3-DXd, but not to CT. The ongoing
translational analysis, as well as the survival outcomes of VALENTINE, will provide further
insights into the activity of HER3-DXd in EBC and clarify its potential role as a treatment
strategy for high-risk HR+/HER2-neg breast cancer.



LB1-07: Exploratory Biomarker Analysis of the Phase 3 KEYNOTE-522 Study of
Neoadjuvant Pembrolizumab or Placebo Plus Chemotherapy Followed by Adjuvant
Pembrolizumab or Placebo for Early-Stage TNBC
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Background: In the phase 3 KEYNOTE-522 (NCT03036488) study, neoadjuvant
pembrolizumab (pembro) + chemotherapy (chemo) with adjuvant pembro significantly
improved pCR, event-free survival (EFS) and OS vs neoadjuvant placebo (pbo) + chemo with
adjuvant pbo in patients (pts) with high-risk, early TNBC. The key objectives of this
exploratory biomarker analysis were to evaluate the association of tumor mutational
burden (TMB), T-cellinflamed 18-gene expression profile (TcellinfGEP), and a set of non-
TcellinfGEP consensus signatures with pCR and EFS.

Methods: Eligible pts had newly diagnosed, previously untreated, high-risk, early TNBC
(T1c N12 or T24 NO2) and evaluable pretreatment tumor samples. TMB was assessed by
whole-exome sequencing (WES) and TcellinfGEP and non-TcellinfGEP consensus signatures
by RNA sequencing (RNAseq). Analyses followed a pre-specified statistical analysis plan.
Associations of TMB, TcellinfGEP, and non-TcellinfGEP consensus signatures (proliferation,
stromal/EMT/TGF?, RAS, angiogenesis, gMDSC, glycolysis, hypoxia, mMDSC, MYC and WNT)
with pCR were evaluated respectively by logistic regression and area under the receiver
operating characteristic curve analysis with 95% Cls. Associations of these biomarkers with
EFS were evaluated by Cox proportional hazards regression. No multiplicity adjustment was
applied for TMB or TcellinfGEP analyses; nominal P values &It;0.05 (1-sided for pembro +
chemo; 2-sided for pbo + chemo) were deemed sufficient to support an association. Non-
TcellinfGEP consensus signatures were tested at an alpha of 0.10 adjusted by the Hochberg
step-up procedure. Associations of RNAseq-based molecular subtypes, BRCA (germline and
tumor)/HRD status, HER2 gene expression/signature, and PTEN loss signature with pCR
and EFS were secondary objectives. Data cutoff was March 23, 2021.

Results: Of 1172 randomized and treated pts (pembro + chemo, n = 783; pbo + chemo, n =
389), 946 pts had WES data (pembro + chemo, n = 641 [81.9%]; pbo + chemo, n = 305
[78.4%]) and 904 had RNAseq data (pembro + chemo, n = 618 [78.9%]; pbo + chemo, n =
286 [73.5%]). Baseline clinical characteristics in the WES and RNAseq evaluable
populations were similar to the overall population. TcellinfGEP was positively associated
with pCR and EFS in both the pembro + chemo and pbo + chemo arms (P?0.001). TMB
showed a clear association with pCR and EFS in the pembro + chemo arm (P?70.001) but not
in the pbo + chemo arm (P=0.011 pCR; P=0.422 EFS). Subgroup analyses by pre-specified
cut-offs for TcellinfGEP (1st tertile) and TMB (175 mut/exome) showed EFS curves were
well separated and favored pembro + chemo over pbo + chemo regardless of subgroup.
Among non-TcellinfGEP consensus signatures, proliferation and glycolysis were positively
prognostic for pCR but not EFS in both treatment arms. Among secondary endpoints,
positive associations for PTEN loss signature and BRCA/HRD status with pCR were seen in
both treatment arms. HER2 gene expression was negatively correlated (70.32) with



TcellinfGEP. HER2 levels and molecular subtypes did not show associations with pCR and
EFS in the pembro + chemo arm after TcellinfGEP adjustment. Pre-specified cut-off based
subgroup analyses of secondary biomarkers confirmed consistent benefit of pembro +
chemo over pbo + chemo.

Conclusions: This exploratory analysis of KEYNOTE-522 found that TcellinfGEP was
prognostic for improved pCR and EFS with or without addition of pembro. TMB was
associated with improved EFS only in the pembro + chemo arm. Pembro + chemo had an
efficacy advantage vs chemo alone regardless of subgroups defined by TMB, TcellinfGEP and
other biomarkers assessed. These findings may be relevant to design of future studies
looking to improve on immunotherapy + chemo as the standard of care.



P1-01-01: Mainstream Cancer Genetics Testing in Primary Care at a Federally
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Abstract Number: SESS-2462

Introduction: Mainstream genetic testing (MGT) has been proposed as an alternative model
to scale access to cancer genetic services utilizing established care providers to provide
point-of-care genetic testing at the time of risk identification. However, MGT has primarily
been adopted in the oncology setting. Expanding MGT into the primary care (PC) setting
leverages the trusted relationship of providers within the patients medical home increasing
the opportunity for primary prevention. In 2023, the University of Illinois Cancer Center
partnered with the Mile Square Health Center, a system of federally qualified health centers,
to initiate a quality improvement (QI) initiative promoting the prevention and early
detection of cancer through universal hereditary cancer risk assessment (HCRA) across PC
sites. Building off this QI initiative is the TestMiGenes study, which compares the
effectiveness of a standard-of-care referral model enhanced with navigation support to a
mainstream/point-of-care testing (MGT) model on the uptake of genetic testing among
adults identified at risk for hereditary cancer syndromes in PC settings.

Methods: A digital HCRA tool, developed in English and Spanish at a 7th-grade reading level,
was administered by navigators to patients aged 25 and older presenting for routine PC
visits across multiple FQHC sites. The HCRA tool identified patients meeting National
Comprehensive Cancer Network (NCCN) criteria for genetic testing eligibility based on
reported personal and family history. Patients who met NCCN criteria for genetic testing
(GT) on HCRA received either a referral to genetic counseling or were offered GT by their PC
provider (MGT). From January to December 2023, the referral model was implemented
with 10 PC providers across 2 clinics. Eight PC providers from these 2 clinics transitioned to
the MGT model from September 2023 to mid-May 2024. PC providers were trained to
provide brief education and conduct shared decision-making around HCRA, placing GT
orders, and GT result disclosure via multiple educational sessions with cancer genetic
counselors and cancer risk specialists.

Results: Overall, 1555 patients received HCRA, and 300 were eligible for GT. The majority of
screened patients were Black or Hispanic (84%), under the age of fifty (52%), and female
(68%). Of those eligible for GT, 68 received cancer genetic services under the MGT model
and 232 received services under the referral model. Uptake of genetic testing was
significantly higher among patients cared for in the MGT model (35%, n=24) compared to
the referral model (23%, n=53) (p&lt;0.05). Time from identification of GT eligibility to
completion of GT also differed significantly from 7 days in the MGT model to 93 days in the
referral model (p &lt; 0.05). Of note, only 40% (n=69) of those eligible for GT in the referral
model completed a GC visit, pointing to additional barriers in the current standard of care
process.

Conclusion: Preliminary data suggests that an MGT model is feasible in the PC setting and



can potentially increase uptake and reduce wait time for GT. Notably, cancer genetic
services are underutilized in both models likely due to multilevel barriers. Further research
is needed to explore acceptability, sustainability, facilitators and barriers, and potential
harms of both MGT and referral models in PC. The TestMiGenes study is currently
conducting patient and provider interviews to explore stakeholder perceptions of GT in
primary care.



P1-01-02: T cell mediated breast cancer protection following lactation and
involution.

Presenting Author(s) and Co-Author(s): Sherene Loi, Balaji Virassamy, Franco Caramia,
Peter Savas, Michael A Harris, Jia-Wern Pan, Jianan Wang, Roberto Salgado, Heather Thorne,
Soo-Hwang Teo, Jane Visvader, Paul | Neeson, Phillip K Darcy, Laura K Mackay, Sherene Loi

Abstract Number: SESS-1475

Background:

The mechanisms by which parity and breastfeeding can mediate protection against breast
cancer (BC), particularly triple-negative breast cancer (TNBC), remain unclear. CD8+ T cells
with a tissue-resident (TRM)-like phenotype have been shown to be present in primary
TNBCs with high quantities of immune infiltrate and are associated with better clinical
outcomes. We have previously shown TRM-like cells are also present in healthy, non-
cancer-affected normal human breast tissue. We hypothesized that the inflammatory
processes induced post pregnancy could result in increased CD8+ T cell quantity and this
could facilitate protection against BC in the normal breast.

Methods:

We compared immune cell quantities in healthy, cancer-unaffected normal breast tissue
collected from parous versus nulliparous women using flow cytometry and from single cell
RNA sequencing datasets. Using immunocompetent and deficient murine models, we
characterised mammary tissue infiltrating lymphocyte populations at early (Day 10) and
late involution (Day 28) timepoints, without and with lactation respectively. We next
correlated immune cell profiles and rate of tumor growth by implanting mammary tumours
at the different stages of involution. We further evaluated the quantity of immune
infiltration from a dataset of 736 women who had developed BC with parity and
breastfeeding history.

Results:

We observed significantly higher quantities of CD45+ immune cells and CD8+ TRM-like cells
in the normal cancer unaffected breast tissue of parous women compared to nulliparous
women using both flow cytometry (n=90) and single cell RNA sequencing datasets (n=263).

In murine models, significantly more CD8+ TRM-like cells accumulated in mammary tissue
at the later D28 vs earlier D10 involution timepoint compared with virgin control mice. The
increase in TRM-like cells in mammary tissue correlated with significantly decreased tumor
growth compared to virgin controls, whereas the early involution timepoint had similar
tumor growth rates to virgin mice. The tumors implanted at D28 compared with the D10
involution also had significantly higher intratumoral T cell content.

To specifically investigate if these tumor protective effects were mediated by T cells, we
used RAG2-/-yc-/- immunodeficient mice inoculated with AT3-OVA tumors into the



mammary gland at the early D10 and late D28 involution timepoints after injection of OT-I
cells (transgenic CD8+ T cells that specifically recognise OVA antigen) prior to mating. We
observed significantly reduced mammary tumor growth at the later D28 vs earlier D10
timepoint, corresponding to increased conversion of naive OT-I cells to a resident memory
phenotype (CD69+CD103+).

We next examined a cohort of patients who were diagnosed with BC and their intratumoral
immune content according to subtype and parity/breastfeeding history (n=736). Consistent
with the murine data, we found significantly increased tumoral immune infiltration in
parous women who had developed postpartum TNBC compared with nulliparous women.

Conclusions:

Our data, from both human normal breast samples and murine models of parity, provide
evidence that lactation and involution modulate local breast immunity that results in
increased quantity of resident CD8+ T cells in cancer unaffected normal breast tissue. In
mice, these cells could restrain mammary tumor outgrowth, suggesting a protective
mechanism by which lactation and involution can attenuate long term risk of BC
development. Parity was also associated with increased tumor immune infiltrate in women
who developed early stage TNBC, which has important implications for prognosis.
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Background

Identifying individuals at increased cancer risk is crucial for prevention and early breast
cancer diagnosis. Integrating a risk assessment tool into imaging centers supports proactive
cancer management by combining risk evaluation with immediate diagnostic capabilities.
We present over 6 years of data from 15 sites of Midstate Radiology Associates (MRA),
where breast cancer risk stratification was implemented and transitioned from paper
screening form to a universally accessible digital platform. Our findings demonstrate that a
digital approach for breast cancer risk assessment in imaging centers significantly improves
the identification of individuals at elevated risk.

MethodsWe conducted a retrospective study across 15 MRA Imaging Centers from 2018 to
June 2024. From 2018 to 2021, 13 MRA centers used paper family history forms to screen
mammography patients for eligibility for hereditary cancer genetic testing, with Tyrer-
Cuzick scores included for those genetically tested. From 2021 onward, patients at 12 MRA
centers used the Ambry CARE Program® before appointments to assess lifetime breast
cancer risk using the Tyrer-Cuzick (version 8.0) algorithm, determining eligibility for
genetic testing based on National Comprehensive Cancer Network (NCCN®) for hereditary
cancers (breast, ovarian, pancreatic, prostate), Lynch syndrome, and familial adenomatous
polyposis (FAP). We compared outcomes between paper screening and the digital too],
including risk assessment completion, genetic testing criteria met, pursuit of germline
testing, positive germline results, and Tyrer-Cuzick scores 720%.

ResultsDuring the years paper screening forms were used, there were 168,323
mammogram appointments. Of those, 24.6% (41,424) met criteria for genetic testing based
on paper documentation. Among the 12.4% (5,133) who opted for testing, 6% (332) had
positive results and 22% (1,133) had a 720% lifetime breast cancer risk. Looking into the
years a digital screening tool was utilized, 84,122 individuals were invited to complete an
assessment, 75.8% (63,749) responded, with 98% (60,438) being females aged 18 or older.
At the time of assessment, 26.3% (16,819) met the criteria for genetic testing, and 20.7%
(3,489) of these opted for germline genetic testing. Additionally, 1431 individuals who did
not meet criteria chose to undergo testing. Among the 4,920 completed genetic tests, 9.6%
(470) had positive results, with 46.8% (220/470) influencing breast cancer risk
management options. Furthermore, 10.6% (5,984/56,245) of those females without
personal history of cancer assessed using the Tyrer-Cuzick algorithm were identified as
having a 720% lifetime risk of breast cancer, warranting modified medical management.
ConclusionWe observed poor documentation during the period when paper screening
forms were used, suggesting that universal breast risk screening was not offered to all
patients. Outcomes indicate that the digital tool not only increased hereditary cancer



genetic testing uptake but also expanded access to lifetime breast cancer risk assessment.
This study underscores the benefits of universally implementing a digital risk stratification
tool in imaging centers. The digital tool ensures efficient identification of patients eligible
for modified management of breast cancer and other hereditary syndromes, thereby
enhancing prevention and early treatment.



P1-01-04: EPLIN and EPLIN responsive protein APOC3 in breast cancer

Presenting Author(s) and Co-Author(s): Cai Wang, Tracey A. Martin, Jimmy ]. Zeng, Amber X.
Li, Eleri Davies, Fiona Ruge, Wen G. Jiang

Abstract Number: SESS-2022

Introduction. EPLIN (Epithelial Protein Lost in Neoplasm, also known as LIMA1) is a
cytoskeletal associated element and has been shown to act as a tumour suppressive
molecule in breast cancer and a few other cancer types. Little is known about the regulatory
and the responsive proteins for EPLIN. The present study has explored the potential EPLIN
responsive proteins in cancer cells and the possible clinical connections in prognosis and
treatment in breast cancer.

Methods. EPLIN knockdown cell models were created by using lentiviral sShRNA for EPLIN.
The responsive proteins including phospho-proteins following EPLIN knockdown were
systemically evaluated by MS based bioinformatics analysis. Clinical cohorts and tissue
microarrays were used to evaluate the potential EPLIN interactive candidates at gene
transcript and protein levels, respectively. The prognostic connection and therapeutic
values were also explored.

Results. Knockdown EPLIN resulted in active responses of a number of proteins, of which
APOC3 (apolipoprotein C3) was amongst the top ones (both total level and phosphorylated
proteins). In clinical cohort, APOC3 were found to be significantly correlated with EPLIN in
breast tumour tissues (r=-0.218, p=0.042) but not in normal mammary tissues (p=0.555).
APOC3 expression in breast tumour tissues was found to be higher in ER negative tumour
(p=0.0058) and in PGR positive tumours (p=0.039), and also in those who died of breast
cancer (p=0.016, versus those who remained disease free). The expression profile of the
EPLIN related molecule identified patients with high survival risk in those who had PGR
negative breast tumours (p=0.014, HR=1.374 (95%CI 1.007-1.875) and in triple negative
breast tumours (TNBC) (p=0.045). Multivariate analysis revealed that the expression profile
is an independent prognostic factor for PR negative patients (p=0.037) against other clinical
factors. Finally, we explored the value of APOC3 and EPLIN in relation to patients response
to drug treatments in a public database. It was clear that high levels of APOC3 in breast
cancers rendered the patients with a significant chance of developing resistance to
chemotherapies (p=0.000024) and this connection is independent on status of ER, ERBB2
and the molecular subtypes. Intriguingly, APOC3 was found to be a good indicator for
sensitivity to anti-Her2 treatment (AUC=0.79, p=0.00076).

Conclusion. The present study identifies a key EPLIN response protein, APOC3 which
together with EPLIN forms an important prognostic factor for patients with breast cancer
particularly in those with PR negative tumours. It also forms a theranostic indicator for
patients response to drug treatment.
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BackgroundThe primary aim of the Tomosynthesis Mammographic Imaging Screening Trial
(TMIST) is to determine whether women randomly assigned to be screened through 3-5
rounds with tomosynthesis (TM) have fewer advanced cancers than the population
screened with digital mammography (DM) over 3-8 years after entry. In addition, there are
15 secondary aims with data being collected in the areas of imaging assessment, medical
physics, breast biology and pathology, long-term follow-up, and health care utilization.
Women ages 45 to 74 are eligible to participate. The study will enroll 108,508 women.
Participants may also volunteer to contribute blood and/or buccal smears to the TMIST
biorepository. Approximately 70% of TMIST participants have agreed to do so. Because of
the size of the TMIST study and vast amount of data to be collected, there is an opportunity
for investigators to utilize TMIST data to support various research questions not covered in
TMIST.

MethodsThe TMIST study team developed a process where investigators who would like
access to the TMIST data can submit a concept while the trial is ongoing for access to data in
a protected manner. The process starts with the project investigator reaching out to the
TMIST study chair. If the study chair, lead statistician, and ECOG-ACRIN (EA) co-Principal
Investigator think the project has promise; a timeline for when the project could take place
(either (1) during the TMIST clinical trial or (2) after the end of the trial and publication of
the primary paper) is developed. The next steps involve reviews by the TMIST Data Safety
and Monitoring Board and the EA Executive Review Committee. All ancillary projects
proposed will require an external funding plan and budget before the project moves out of
concept review inside of EA. Once the project concept clears all required EA approvals it
then goes to the National Cancer Institute (NCI) Division of Cancer Prevention (DCP) for
their approval. NCI Central Institutional Review Board (CIRB) approval is also required for
the project to start while the trial is still active but is not sought until funding has been
received.

Two projects have secured external funding, have completed the EA committees review
processes, and have received NCI approval. One is a case control study assessing short-term
breast cancer risk through image-based analysis of screening mammograms (Project PI: Jon
Steingrimsson, PhD, Brown University). The second is a case control study to assess the
impact of breast compression pressure versus force in screening mammography on the
likelihood of developing interval breast cancers (Project Pls: Etta Pisano, MD and Aili Maki,
PhD, University of Toronto). Both projects involve analysis of images where software is
being applied to TMIST images on computer systems controlled by EA IT personnel. Both



projects are expected to be completed in the next year.

Two additional projects have been approved for grant submission through the process
described above. The PreSCRiB study (PI: Elizabeth Burnside, MD MPH, U of Wisconsin) will
utilize Machine Learning applied to TMIST and All of Us data, including genetics,
mammograms, social determinates of health and other data to develop individualized
screening strategies for women. The second project (PI; Marc Ryser, PhD, Duke University)
will utilize TMIST data to validate an algorithm the investigators have developed to assess
overdiagnosis.

Another project that is in development and will likely be submitted for approval and
funding in the next 6-9 months is a collaboration between TMIST and UK-based clinical trial
PROSPECTS study teams to compare rates of all cancers and advanced cancers for annual,
biennial, and 3-year screening, with analysis by age, race, ethnicity, breast density and other
factors.

The ongoing TMIST study, as of June 24, 2024, has enrolled 101,394 women. Total
enrollment is expected by late 2024 or early 2025. Follow-up on enrolled participants is
expected to end in early 2028.
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Recent advancements in genomic technologies have become critical tools for deciphering
the genetic complexities of cancer tissues, enabling precision medicine strategies aimed at
improving patient clinical outcomes. Here we performed a comprehensive analysis of
clinically annotated whole genome and whole transcriptome sequences from 1,364 breast
cancer cases. Our investigation provides the most detailed genomic landscapes of breast
cancer to date, which allowed us to comprehensively correlate genomic changes with
clinical characteristics. Our findings include, but not limited to, (1) whole-genome-based
homologous recombination deficiency profiles effectively predict responses to adjuvant
chemotherapy and first-line CDK4/6 inhibitor treatment, (2) focal ERBB2 amplifications,
often arising via extrachromosomal DNA mechanisms, are strongly associated with a
positive response to neoadjuvant chemotherapy. Additionally, our study identified (3)
recurrent copy number amplifications linked to patient survival, and (4) whole-genome-
based intratumoral heterogeneity profiles that can predict patient survival as well as
response to anti-HER2 therapies. Our work underscores the power of highly annotated
whole-genome and transcriptome sequencing of a population-scale cancer cohorts for
uncovering clinically relevant genomic mutations and novel molecular targets, thereby
advancing precision oncology strategies for breast cancer.
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Background: Neoadjuvant treatment of locally advanced breast cancer (LABC) is now well-
established and considerable progress has been made concerning drug development for
subgroups of patients. However, reliable predictive markers are still lacking for many
patients. Thus, radiological measures like repeated MRI of the breast and axilla, after 3 and
6 months of therapy, are used to follow the patients during neoadjuvant therapy to confirm
successful downstaging. Although not established in clinical routine, dynamic MRI contains
quantitative information that can provide valuable insight into the tumour
microenvironment and, when combined with clinical and molecular data, has the potential
to enhance the prediction of tumor responses. Here, we analyze split-dynamic MRI data in
relation to clinicopathological and molecular data to further identify disease heterogeneity
that can be used to improve prognostic accuracy and inform treatment decisions in breast
cancer patients.

Methods: This study reports results from eligible patients with ER pos., HER2 neg. LABC
that were enrolled in the NEOLETEXE-trial (1). Clinicopathological, molecular, and
advanced MRI data were acquired from this trial, collected before, during, and after
neoadjuvant endocrine therapy (NET) with aromatase inhibitors given in sequence. MR
images were generated using a split-dynamic technique that simultaneously acquires high
spatial resolution and high temporal resolution images, providing information on tissue
permeability and vascularity. The images underwent post-processing on the nordicICE
software where parametric values were extracted based on whole-tumour volumes of



interest. These parametric values were analysed in correlation with clinico-pathological
data and with molecular findings from bulk RNA-seq and single cell data from a subset of
the same patients.

Results: From the kinetic MRI data, the volume transfer constant (Ktrans), a parameter
reflecting capillary permeability, was significantly reduced after NET (p = 0.005). Bulk RNA-
seq data was analysed for gene expression, pathway involvement, and cell type abundance
before, during, and after treatment. Gene expression analysis revealed significant
dysregulation of genes related to cell proliferation and cell cycle regulation following
treatment. Biological pathway analysis revealed significant down-regulation of hemostatic
activity and upregulation of cell cycle and interleukin signaling following treatment. Cell
type analysis revealed a higher abundance of CD4+ T-cells and T-helper cells following
treatment. These results will be further correlated with single cell data as well as measures
of treatment response and clinical outcome.

Conclusions: Our findings suggest that the addition of MRI data to clinicopathological and
molecular data enhances the characterization of tumor responses during NET for locally
advanced breast cancer.

1. The NEOLETEXE trial: a neoadjuvant cross-over study exploring the lack of cross
resistance between aromatase inhibitors. Bahrami N. et al., Future Oncoloy 15 (32), 3675-
3682, 2019.
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Background: Patients with a history of atypical hyperplasia (AH), lobular or ductal
carcinoma in situ (LCIS/DCIS) are at elevated risk of developing invasive breast cancer, yet
chemoprevention uptake with selective estrogen receptor modulators (SERM) or aromatase
inhibitors (Al) in this population remains low. Efficacy of low-dose tamoxifen, for 3 years at
5 mg/day rather than 5 years at 20 mg/day, was established in 2019, which led to evidence-
based guidelines from the American Society of Clinical Oncology (ASCO) and the National
Comprehensive Cancer Network (NCCN). We aimed to assess changes in chemoprevention
uptake before and after availability of low-dose tamoxifen and identify sociodemographic
and clinical factors associated with uptake during this period.

Methods: Women diagnosed with AH, LCIS, or DCIS from 2016-2019 and 2020-2023 at
Columbia University Irving Medical Center in New York, NY were identified using electronic
health records (EHR). Patients under age 35 years, with concurrent or prior invasive breast
cancer, with a history of bilateral mastectomy, and patients with estrogen receptor and
progesterone receptor-negative DCIS were excluded from the analysis. The primary
outcome, SERM or Al use, was dichotomized (yes/no ever used), as was use of low-dose
tamoxifen. Descriptive statistics were generated and differences in clinical and
sociodemographic variables by diagnosis date (2016-2019 vs. 2020-2023) and by
chemoprevention use (yes/no) were assessed using chi-squared and two-sample t-tests.
Logistic regression was used to calculate odds ratios (OR) and 95% confidence intervals
(CI) for variables associated with any chemoprevention and low-dose tamoxifen uptake.
Multivariable models were adjusted a priori for breast histology, age at diagnosis of high-
risk breast lesion, and race/ethnicity, with significant covariates (p&It;0.05) in univariate
analysis also included.

Results: Among 2258 evaluable women, mean age was 57.94 (SD 11.88), including 36%
with AH, 15% with LCIS, and 48% with DCIS, with 37% ever chemoprevention use.
Comparing pre/post low-dose tamoxifen periods (2016-2019 vs. 2020-2023), uptake of
chemoprevention (33.99% vs 39.31%, p=0.009) and low-dose tamoxifen (3.27% vs 8.57%,
p&lt;0.001) significantly increased. During this period, low-dose tamoxifen use significantly
increased for all of the following subgroups: age &It;50 vs. 750, White vs. non-White,
AH/LCIS vs. DCIS. Among 834 women who initiated chemoprevention during this
timeframe, 140 (17%) took low-dose tamoxifen. In multivariable analysis, women
diagnosed with high-risk breast lesions in 2020-2023 compared to 2016-2019 were more
likely to take low-dose tamoxifen (OR=2.72, 95% CI=1.75-4.22). Younger women (&It;50 vs.
?50) and women with less advanced breast histology (AH/LCIS vs. DCIS) were more likely
to start low-dose tamoxifen (OR=3.14, 95% CI=2.07-4.74 and OR=2.97, 95% CI=2.00-4.40,



respectively).

Discussion/Conclusion: Since low-dose tamoxifen was introduced in 2019 as a breast
cancer chemoprevention option for women with AH, LCIS, or DCIS, we observed a
significant increase in low-dose tamoxifen use and chemoprevention uptake overall. Among
women who initiated chemoprevention, low-dose tamoxifen use was higher among younger
women and those with less advanced breast lesions. Low-dose options of proven
chemopreventive agents for shorter duration may increase acceptance of risk-reducing
medications for breast cancer prevention.
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Background

Up to 10% of early breast cancer (BC) occur in gBRCAm carriers. Patients with gBRCAm-
associated BC are often reported to have similar survival as non-gBRCAm carriers, but data
with modern treatment regimens are limited (Copson et al., Lancet Oncology 2018). We
previously observed a slightly better outcome for gBRCAm-associated triple-negative breast
cancer (TNBC) compared with matched sporadic TNBC in a real-world cohort of women of
all ages (Morganti, ESMO 2023). With a similar approach, we compared clinicopathological
features, treatment patterns and outcomes between gBRCAm carriers and matched non-
carriers in a separate cohort of women age 740 at diagnosis.

Methods

Patients were identified from the Young Womens Breast Cancer Study (YWS), a multisite
prospective cohort of 1302 women diagnosed with stage 0IV breast cancer at age 740 years,
enrolled from 2006 to 2016. Patients with stage I-11I, HER2-negative BC with known gBRCA
status were included. Clinical and germline genetic data were collected from patient surveys
and medical records. gBRCAm cases were matched 1:2 with non-gBRCAm controls by age
group in decades (20-30, 31-40 years old), stage, hormone receptor status and year of
diagnosis. Clinicopathologic features and treatments were compared between gBRCAm
carriers and non-gBRCAm controls using Fishers exact test for categorical variables and
Wilcoxon rank sum test for continuous variables. Survival outcomes were compared
between the gBRCAm carrier vs. controls utilizing Cox proportional hazards model and
associated Wald test for the p-value.

Results

We identified 113 gBRCAm (74 BRCA1, 39 BRCA2) carriers and 226 matched non-gBRCAm
controls from the 802 patients with HER2-, stage I-11I BC enrolled in the YWS. Median age
was 36 years (yrs) in carriers and controls. Most patients had stage Il (46.3%) BC, 31% had
stage [ and 22.7% had stage I1I. Approximately half of patients had TNBC (51.3%), and half
had hormone receptor-positive (HR+; 48.7%) BC. Only 6% of patients underwent genetic
testing before BC diagnosis (14.8% of gBRCAm carriers and 1.7% of non-carriers;
p&lt;0.001).

Compared with sporadic tumors, gBRCAm-associated BC had higher tumor grade (p=0.014)
and higher recurrence score by genomic testing if HR+ (median 31 vs 19, p&It;0.001). A
similar proportion of gBRCAm carriers and non-carriers received chemotherapy (91.2% vs



86.7%, p=0.29), including anthracyclines (94.2% vs 90.8%, p=0.38) and platinum-based
regimens (10.7% vs 9.7%, p=0.84). Endocrine therapy for HR+ tumors was less often
administered to gBRCAm carriers than controls (80.9% vs 93.3%, p=0.041).

At a median follow up of 11.1 years (IQR 9.9-13.6), invasive disease-free survival (iDFS) did
not differ between gBRCAm carriers and controls after adjusting for age, grade, and
chemotherapy administration (hazard ratio [HR] 0.80, 95% CI 0.50-1.29; p=0.36), similarly
for HR+ BC (HR 0.85,95% CI 0.41-1.75; p=0.66) and TNBC (HR 0.82, 95% CI 0.44-1.53;
p=0.53). A numerical trend towards lower risk of recurrence was observed for gBRCAm
carriers compared to controls (5-yr iDFS 82.4% vs 78.0%). Similarly, recurrence-free
survival (RFS) did not differ between carriers and controls (HR 0.71, 95% CI 0.44-1.17;
p=0.18) but with a trend favoring gBRCAm over controls (5-yr RFS 84.4% vs 79.0% in the
overall population; 90% vs 82% for HR+ BC; 79.3% vs 76.1% for TNBC). Overall survival
was similar between carriers and controls (HR 0.71, 95% CI 0.40-1.26; p=0.24; 5-yr OS
88.1% vs 87.0%). Outcomes did not differ when comparing separately gBRCA1m carriers
and gBRCA2m carriers with their controls.

Conclusions

In this multicenter cohort of young patients with BC, gBRCAm-associated BC had higher-risk
pathologic features compared with matched non-gBRCAm BC. Rate of chemotherapy
administration was similar between carriers and controls. After adjusting for chemotherapy
treatment and clinicopathologic variables, outcomes did not differ in gBRCAm carriers vs
controls.
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BackgroundThe accurate estimation of the risk of disease recurrence in patients with early-
stage estrogen receptor positive, human epidermal growth factor receptor 2 (HER2)
negative breast cancer is of paramount importance in order to identify those patients in
whom adjuvant chemotherapy can be avoided. In clinical practice, the implementation of
this approach is becoming increasingly dependent on the results of gene expression assays.
This present study aimed to assess the concordance between the 50-gene (PAM50)
signature Prosigna®, the 70-gene MammaPrint® (MP) as well as the 12-gene assay
EndoPredict® (EP).

Material and MethodsRepresentative tissue of 48 primary tumours was analysed by MP and
EP during routine diagnostic procedures between 2008 and 2015. Corresponding formalin-
fixed, paraffin-embedded tissue was thereafter analysed by the PAM50. The risk categories
of the three tests were compared.

Furthermore, a decision impact analysis was conducted with the objective of a more
accurate categorization of the outcomes obtained from Prosigna® in comparison to those
yielded from MP and EP.

Results82% (39/48) of the samples showed valid results by all three tests, of which only
42% (20/48) of the cases had an identical risk classification and 40% (19/48) of the cases
displayed a discrepancy between the results. 9 cases (18%) had missing data for at least
one assay.

The correlation between the three tests in terms of risk classification is weak.

Comparing Prosigna® with the EPclin score shows an overall correlation of 24 cases (6 low
risk, 18 high risk) with 57% concordance and a discrepancy of 10% (4/42). 14 cases (33%)
were considered intermediate risk by Prosigna® with 5 (12%) low risk and 9 (21%) high
risk classifications by EP.

56% (22 cases) show a correlation between MP and Prosigna® (6 low risk, 16 high risk)
with a discrepancy of 11% (4 cases). An intermediate result was obtained for 33% (13
cases) of which 5 (13%) were considered low risk and 8 (21%) were considered high risk
by MammaPrint.

The original therapeutic recommendation was based on the MP and would have been
altered in 21% (10/48) of the patients following Prosigna® test results. Included in this
group are the 14 cases classified as intermediate risk, where 5 cases (10 %) would have
been treated differently than the original treatment plan. Consequently, no discernible
trend was evident in this cohort, if the intermediate risk assessment results in either over-
or undertreatment of the tumor.

Of the discrepant and intermediate cases, 4 have developed metastases and 1 has
experienced a recurrence. 3 of the respective tumors were classified as intermediate by



Prosigna®. 2 of 3 cases classified as intermediate were subsequently high risk by both
MammaPrint and EndoPredict, while 1 was high risk in MP and low risk in EP. 1 tumor was
classified high risk by Prosigna® and EP, but low risk by MP.

ConclusionThe results of the three tests indicated disparate recommendations for
treatment in 10% of the patients. Moreover, all three tests provide distinct supplementary
data regarding tumor subtype and risk of recurrence. Consequently, those tests cannot be
employed interchangeably. The results emphasize the pressing necessity for further
comparative analysis of multi-genomic tests to prevent misclassification of risk class and
disease recurrence risk in breast cancer patients.
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The National Accreditation Program for Breast Centers (NAPBC) 2024 Standards require
implementation of a protocol to identify and manage patients at increased risk for breast
cancer due to personal risk factors or family history. In response, the University of Illinois
Health partnered with Nest Genomics to implement a comprehensive digital platform to
streamline and scale genetic services. The Nest Digital Patient Navigator for Hereditary
Cancer Risk Assessment (HCRA) was introduced into a routine mammography setting in
November 2023. To date, 4153 patients underwent HCRA with 17% meeting genetic testing
(GT) criteria. Successful patient identification led to a new challenge: bottlenecks in access
to genetic counseling (GC). To streamline care and empower patients to select their
preferred follow-up approach, post-assessment digital navigation was implemented in
January 2024 and offered to GT eligible patients.

Patients receiving screening mammograms completed HCRA in the waiting room prior to
imaging. Patients who met GT criteria were asked via digital navigator to choose their
preferred follow-up mechanism: digital pre-test education, virtual group GC, one-on-one GC,
or not interested. The digital pre-test education module was developed by genetic
counselors at Nest and UIC and utilized a teach-back approach to ensure understanding of
the benefits and limitations of GT, possible GT results, how results impact care, and GT
logistics. A GC reviewed completed HCRAs and follow-up preferences. Patients consenting
to GT after digital pretest education received a phone call and MyChart message to confirm
consent and inform them the test was ordered and a saliva kit shipped. For patients
requesting GC services, appointments will be scheduled. GT eligible patients not engaging
with the digital navigator received standard referral and GC scheduling.

In a pilot phase from January to early May 2024, 96 patients eligible for GT were sent a link
to the digital navigator via text or email to capture GT follow-up preference. Only one third
of those invited (n=31, 32%) engaged and only 38 (14%) selected a follow-up preference.
To increase engagement, beginning mid-May, the workflow was updated such that patients
meeting GT criteria select a follow-up preference immediately after completing the HCRA
and only those selecting digital pretest education are sent a link via text or email.
Additionally, a Spanish version of the HCRA was added at this time. These changes
increased the percent of patients who selected a follow-up preference from 14% to 74%.
In total, from January through June 2024, 156 patients selected a follow-up preference via
digital navigator, with most (n=98, 63%) opting for digital pre-test education, 4 selecting
group GC, and 54 selecting one-on-one GC. Of the 73 completing digital pre-test education,
31 consented to GT, 7 were not interested in GT, and 19 were unsure about GT. Of the 31
who consented, 26 had a test order placed, 2 had prior GT, 2 had GT in progress, and 1
declined GT after GC outreach. Of the 4 patients requesting group GC, 1 completed and had



GT ordered, 1 missed and has not rescheduled, and 2 are scheduled. Of the 54 patients
requesting one-on-one GC, none have been scheduled yet due to an administrative backlog.
Pairing post-assessment digital navigation with HCRA allows patients to access education
and GT based on individual preferences. Most patients completing digital HCRA and
meeting GT criteria opted for digital pre-test education over one-on-one or group GC,
allowing them to have a test ordered sooner. This digital solution has the potential to
reduce bottlenecks and prioritizes limited GC availability for those who prefer one-on-one
or group counseling. Further work to optimize reminders to boost engagement with the
digital navigator and to improve return of sample kits to the laboratory is underway.
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Introduction

BRCA1 or 2 (BRCA) germline mutations cause increased risks of breast and ovarian cancers.
Therefore, preoperative BRCA testing could influence surgical strategies and preventive
interventions for breast cancer patients with BRCA mutations. In Japan, BRCA genetic
testing and risk-reducing surgeries became eligible for national health insurance coverage
in 2020, previously conducted as costly private healthcare. When Japanese national
insurance coverage is approved, patients' out-of-pocket expenses are reduced to 30% or
less. This study aimed to investigate the impact of preoperative BRCA genetic testing and
national health insurance coverage on surgical decision-making and risk-reducing surgeries
among Japanese populations.

Methods

Japanese women with BRCA germline pathogenic mutations and early breast cancer who
underwent definitive surgery from 2004 to 2024 were retrospectively identified from
institutional databases at St. Lukes International Hospital in Tokyo, Japan. Factors including
clinicopathologic information and surgical decisions were analyzed. We assessed whether
undergoing BRCA testing before or after breast cancer surgery influenced the choice of
surgical procedures and risk-reducing surgeries. Additionally, we examined whether
approval for national health insurance coverage affected these decisions. The chi-square
test was used for statistical comparisons.

Results

A total of 273 breast cancer patients with germline BRCA mutations were identified
(BRCA1: 120, BRCA2: 153). Among them, 167 patients (61.2%) underwent BRCA testing
prior to breast cancer surgery. Surgical treatments included breast-conserving surgery
(BCS) for 78 patients (28.6%) and mastectomy for 195 patients (71.4%). Among the 167
patients who learned of their BRCA mutation before breast cancer surgery, while BCS was
feasible for 113 patients based on preoperative imaging, 24 patients (21.2%) chose BCS,
and 89 patients (78.8%) opted for mastectomy due to their mutation results. The breast-
conserving rate was 14.4% for patients with preoperative BRCA testing compared to 50.9%
for those tested after surgery (p&lt;0.0001).

Risk-reducing mastectomy (RRM) was performed in 115 patients (52.0%, excluding cases
with bilateral breast cancers). Among patients with preoperative testing, 94 (63.1%)
underwent RRM, including 83 (55.7%) who had RRM simultaneously with breast cancer
surgery. Risk-reducing salpingo-oophorectomy (RRSO) was performed in 98 patients
(61.3%, excluding cases with previous non-preventive oophorectomy), including 67



(41.9%) who had RRSO simultaneously with breast cancer surgery. Patients who learned of
their BRCA mutation after breast cancer surgery were subsequently less likely to undergo
risk-reducing surgeries compared to those with preoperative testing: 29.2% underwent
RRM and 50.5% underwent RRSO (p=0.0001 and 0.097, respectively).

Before national health insurance approval, 46.6% underwent preoperative BRCA testing,
28.0% underwent RRM, and 17.5% underwent RRSO simultaneously with breast cancer
surgery. After approval, these rates increased to 86.9% for preoperative BRCA testing,
51.7% for RRM, and 43.0% for RRSO (p&lt;0.0001, 0.0004, and &It;0.0001, respectively,
compared between before and after approval).

Conclusions

Most Japanese patients who learned of their BRCA mutation before their breast cancer
surgery opted for mastectomy instead of BCS due to their mutation status. Preoperative
BRCA testing and national health insurance coverage significantly increased the likelihood
of undergoing risk-reducing surgeries. These findings emphasize the key role of
preoperative BRCA testing and national health insurance coverage in informing surgical
decisions and enhancing preventive care.
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The test results from screening cancer susceptibility genes have implications for the patient
and for relatives as it informs cancer treatment as well as enables targeted prevention
programs for healthy at-risk individuals. Hence, the knowledge about genetic risk is a family
matter, with several characters in play. Both the patient and healthcare have a
responsibility for information about genetic test results and risk reaching at-risk relatives.
The responsibility for at-risk relatives stems from the patients moral duty for their next of
kin and healthcare having a professional duty to warn.

The field of cancer genetics is expanding, and Swedish cancer care and clinical genetics
services are implementing mainstream testing, as in many other countries. The working
models for genetic testing and counselling are evolving, challenging the existing best
practice and regulations.

This qualitative interview study aimed to analyse genetic and non-genetic healthcare
professionals' attitudes towards counselling patients about risk disclosure to relatives. The
fourteen participants were all involved in cancer genetics assessments to some degree, at
cancer care or clinical genetics units, with varied professions (surgeons, oncologists,
gynaecologists, clinical geneticists, genetic counsellors) and assignments. We did semi-
structured interviews and analysed data through a reflexive thematic analysis.

We present the results as four positions that healthcare professionals may hold,
representing their attitudes on risk disclosure to at-risk relatives when counselling patients.
The positions theme headings are: The patient is my one and only interest: It’s clear and
quite simple (position 1). The patient and I are allies: It’s a joint interest (position 2). The
at-risk relative needs to know, but the patient is in charge: It’s out of my hands (position 3).
The patient is a mean to reach the at-risk relative: It needs to be done.

The positions vary in whether the participants believe it is the patient or healthcare
professional who is ultimately responsible for informing relatives, and whether their focus
during the consultation is on the patient or the non-present at-risk relative.

These results could serve as a basis for needed discussions on roles, responsibilities, and
collaboration between units and professions in cancer care, with the aim of developing an
up-to-date working model and best practice for genetic counselling in mainstream testing.
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Background

Risk-reducing medications can substantially reduce the risk of breast cancer and represent
a viable approach to reducing the rising breast cancer incidence. However, only a very
limited number of medications, selective estrogen receptor modulators (SERMs), and
aromatase inhibitors (Als) are currently approved for breast cancer chemoprevention since
these approvals are mainly based on findings from randomized controlled trials (RCTs),
which are challenging to perform in the prevention setting; hence, very few studies exist for
other medications. Our goal in this network meta-analysis (NMA) is to pool together
estimates from various RCTs and identify medications that are associated with a reduction
in breast cancer risk and can be used in primary breast cancer prevention.

Methods

We performed a comprehensive literature search using Embase.com, Ovid-Medline Al],
Scopus, and the Cochrane Library to identify RCTs on breast cancer prevention and various
risk-reducing medications. The search, completed on November 16, 2023, identified 13,642
citations. Three researchers extracted the data and assessed the quality of the studies. After
removing duplicates in Endnote, we screened 8,692 citations and included 43 studies that
met our criteria. The inclusion criteria included RCTs on women without a history of
invasive breast cancer, focusing on pharmacological interventions. We excluded lifestyle
interventions, unspecified multivitamins, and herbal drugs without active ingredient
specification. The primary outcome was the incidence of overall breast cancer. In the NMA
for overall breast cancer, 35 studies evaluating 13 medications were included, as these were
compared to other medications more than once. These medications included tamoxifen,
raloxifene, third-generation SERMs (arzoxifene, bazedoxifene, lasofoxifene), Als
(anastrozole, exemestane), statins (pravastatin, simvastatin, lovastatin), thiazolidinediones
(rosiglitazone, pioglitazone), sulfonylurea, metformin, metformin plus sulfonylurea,
fenretinide, tamoxifen plus fenretinide, calcium, and calcium plus vitamin D. For the
secondary analysis, 16 studies evaluating Als, tamoxifen, and raloxifene were included for
invasive breast cancer. Efficacy was measured using risk ratios (RRs) with confidence
intervals (Cls), and the number needed to treat (NNT) was calculated.

Results

Six medications were associated with reduced breast cancer risk compared to placebo:
sulfonylurea (RR=0.18, 95%CI=0.03-0.90), thiazolidinediones (RR=0.26, 95%CI=0.08-0.79),
third-generation SERMs (RR=0.46, 95%CI=0.33-0.66), Als (RR=0.50, 95%CI=0.39-0.66),
raloxifene (RR=0.63, 95%CI=0.47-0.84), and tamoxifen (RR=0.76, 95%CI=0.65-0.88). The
NMA showed no significant inconsistency (Q=5.09, d.f.=7, p=0.65), indicating agreement



between direct and indirect comparisons of medications, and between-study heterogeneity
was low (?72=0.0067, 12 = 9%). Notably, third-generation SERMs (RR=0.61, 95% CI=0.42-
0.89) and Als (RR=0.67, 95% CI=0.49-0.90) showed greater efficacy than tamoxifen. The
NNTs were 43.9, 48.6, 67.3, 73.0, 96.9, and 149.7 for sulfonylurea, thiazolidinediones, third-
generation SERMs, Als, raloxifene, and tamoxifen, respectively. For invasive breast cancer
prevention, Als (RR=0.48, 95% CI=0.33-0.71), raloxifene (RR=0.63, 95% CI=0.47-0.86), and
tamoxifen (RR=0.63, 95% CI=0.51-0.78) were effective compared to placebo. NMA
inconsistency was significant (Q=7.48, d.f.=1, p=0.01), with moderate between-study
heterogeneity (72=0.0323, 12 = 58.8%).

Conclusions

These results offer a comprehensive comparative analysis of risk-reducing medications in
relation to breast cancer. Findings can guide future research in breast cancer prevention as
well as clinical considerations and guidelines on breast cancer chemoprevention.
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Abstract Number: SESS-2243

Background: Additional clinical guidelines have been put forth by the American Society of
Clinical Oncology and Society of Surgical Oncology for BRCA 1/2 testing in patients with
breast cancer.1 We sought to understand from a de-identified real-world data set of
patients the current rates of BRCA1/2 testing among all breast patients who were newly
diagnosed or diagnosed with metastatic disease from 2021 to 2023.

Methods: We used the Integra Connect PrecisionQ real-world de-identified database of over
3 million cancer pts across 500 sites of care. From this database, we identified breast cancer
patients who had undergone manual chart curation whereby BRCA testing was evaluated.
Patients included in the assessment who were metastatic required a metastatic date
between 1/1/2021 and 12/31/2023 and patients who were not metastatic required a
diagnosis date between 1/1/2021 and 12/31/2023. Patients were stratified by age, race,
hormone receptor and HER2 expression status. Testing rates were also evaluated by year.
Descriptive analyses were performed and proportions were compared using a chi-squared
test.

Results: There were 2,638 metastatic patients (mets pts) and 1,754 patients without
metastasis (non-mets pts). The median age of the mets pts at metastasis was 66 [IQR 55;
75] and the median age of the non-mets pts at diagnosis was 49 [IQR 52; 71]. The
percentage of metastatic patients who were HER2- was 83%, HER2+ was 15% and
unknown was 2%. The percentage of non-mets pts who were HER2- was 89%, HER2+ was
10%, and unknown was 1%. The percentage of mets-pts who identified as White was 72%,
Black/African American was 15 % and Other was 14%. The percentage of non-mets pts
who identified as White was 76%, Black/African American was 11% and Other was 12%.
Among the mets pts BRCA testing was 71%. The rate of BRCA testing was 72% in 2021,
71% in 2022, and 72% in 2023 by year of patient metastasis. The rate of BRCA testing
among HR+/HER2- pts was 67%, HR-/HER2- pts was 87%, and HER2+ pts was 59% (P
&It;0.01). The rate of BRCA testing among patients age &It;65 was 81% and age &gt;=65 was
63%. (P &It;0.01). The rate of BRCA testing among patients who identified as White was
70% and among those who identified as Black/African American was 73% (P

&gt;0.05). Among the non-mets pts BRCA testing was 52%. The rate of BRCA testing was
53%in 2021, 50% in 2022, and 52% in 2023 by year of patient diagnosis. The rate of BRCA
testing among HR+/HER2- pts was 48%, HR-/HER2- pts was 65%, and HER2+ pts was 47%
(P &lt;0.01). The rate of BRCA testing among patients age &It;65 was 63% and age &gt;=65
was 39%. (P &It;0.01). The rate of BRCA testing among patients who identified as White was
52% and among those who identified as Black/African American was 52% (P &gt;0.05).



Conclusions: Based on our findings using real-world data for BRCA testing and in light of the
current guidelines there will need to be considerable increases in BRCA testing among
patients diagnosed with breast cancer regardless of stage who are less than age &It;65 as
only 63% of non-metastatic patients are receiving BRCA testing and 81% of metastatic
patients are receiving BRCA testing.

Reference

1 Bedrosian I, Somerfield MR, Achatz M, et al: Germline testing in patients with breast
cancer: ASCO-SSO guideline. J Clin Oncol. January 4, 2024
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Background: Hormone receptorpositive/human epidermal growth factor receptor
2negative (HR+/HER2?) breast cancer (BC) is more prevalent in male patients compared to
female counterparts. Gender associated differences along with molecular differences,
immune system, and other factors might play a crucial role in disease management. Here,
we characterized molecular and immune differences between HR+/HER2- MaBC and FeBC.
Methods: 8156 female (HR+/HER2-, n =5232) and 121 male (HR+/HER2-,n =97) BC
samples were analysed by next-generation sequencing (NextSeq; WES, NovaSeq) and Whole
Transcriptome Sequencing (WTS; NovaSeq) (Caris Life Sciences, Phoenix, AZ). Tumor
mutational burden (TMB) (high 710 mt/MB) was calculated. Microsatellite-instability (MSI)
was tested by IHC and NGS. Statistical significance was determined using chi-square and
Mann-Whitney U test with p-values adjusted for multiple comparisons (q &It; 0.05).
Results: The proportion of HR+/HER2- subtype was significantly higher in MaBC (80.17%
vs 64.14%, p&lt;0.05) compared with FeBC. HR+/HER2- MaBC had higher frequency of
BRCA2 (10.64% vs 4.38%, p&lt;0.05), GATA3 (22.68% vs 14.11%, p&lt;0.05), but lower
frequency of TP53 (3.45% vs 30.76%, q&It;0.05), ESR1 (4.12% vs 13.62%, p&lt;0.05) and
CDH1 (1.06% vs 17.43%, q&lt;0.05) compared to HR+/HER2- FeBC. Compared to
HR+/HER2- FeBC, MaBC had lower frequency of TMB-high (2.2% vs 9.08%, p&lt;0.05), but
there was no difference in dAMMR/MSI-high (0% vs 0.61%, p=1) or PD-L1 (IHC, 22C3)
positivity (21.21% vs 19.47%, p=0.72). HR+/HER2- MaBC had lower expression of AR-RNA
(fold change (FC): 1.4, q&It;0.05), higher AR-protein (IHC) positivity (97.94% vs 84.03%,
g&lt;0.05), but no difference was noted in the frequency of fusion variant-AR (1.04% vs
3.19%, p=0.37) compared to FeBC. HR+/HER2- MaBC had increased expression of MHC
class I gene HLA-B (FC: 1.2, p&lt;0.05), MHC class II gene HLA-DQB2 (FC: 1.6, q&lt;0.05), but
decreased expression of drug efflux gene ABCC2 (FC: 1.4, q&lt;0.05), and stem cell-related
genes (KLF4, SOX2, POU5SF1, PROM1, ALDH1A1, FC: 1.3-1.9, q&lt;0.05) compared to
HR+/HER2- FeBC.

Conclusions: These data indicate that HR+/HER2- MaBC has a differential mutational
spectrum and TMB-high frequency, MHC Class I and MHC class II, drug efflux and stem cell-
related gene expression compared to their HR+/HER2- FeBC counterparts. These suggest
important differences in tumor biology between men and women with HR+/HER2- breast
cancer. A better understanding of these differences with additional research may help in
design future clinical trials and treatments for men with HR+/HER2- BC.
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Background: Circulating Tumor Cells (CTCs) are clinical indicators of poorer clinical
outcomes in metastatic Breast Cancer (mBC) and may be monitored post therapy induction
to identify patients not responding to treatment. However, CTCs are rare in mBC (i.e.
&lt;20% of patients), and many patients without CTCs also often progress. Recently an
inflammatory pro-tumorigenic PD-L1 expressing macrophage (Cancer associated
macrophage-like cell [CAML]) was identified in the blood along with CTCs which are
common in mBC (i.e. &gt;90% of patients) and also indicate tumor response to new
therapies. SV-BR-1-GM, which is a mBC cell line derived vaccine with antigen presenting
characteristics, developed for treatment of mBC as a monotherapy, or in combination with
checkpoint inhibitors. Here we report the results of CTC & CAML changes and their PD-L1
expression profiles monitored from the peripheral blood, pre and post inoculation with SV-
BR-1-GM. We present Progression Free Survival (PFS) and Overall Survival (0S) at 24
months as part of the exploratory portion of the single arm open label roll over phase 1/2
trial (NCT03328026).

Methods: SV-BR-1-GM treatment includes low pre-dose cyclophosphamide, intradermal
inoculation of ~20 million irradiated SV-BR-1-GM cells, post-dose local interferon-? with
cycles and an anti-PD-1 inhibitor (retifanlimib), with cycles every 3 weeks. Blinded
anonymized blood samples were taken at baseline (BL), prior to starting SV-BR-1-GM
therapy (n=44), a 2nd sample (T1) taken after therapy initiation (~23 days) and if possible,
a third sample (T2) taken at the standard tumor assessment (~75 days). To evaluate the
predictive value of CTCs/CAMLs and their PD-L1 expressions, cells were isolated and
quantified using the LifeTracDx liquid biopsy test. The quantities of CTCs & CAMLs and their
respective PD-L1 were analyzed based on PFS using RECIST v1.1 and OS hazard ratios
(HRs) by censored univariate analysis at 24 months.

Results: Peripheral blood was available from n=41 of 44 mBC pts at BL, prior to therapy
induction. CTCs were found in 42% (n=17/41) of patients and CAMLs were found in 90%
(n=37/41) at BL. Presence of CTCs at BL significantly correlated with worse PFS (HR=2.3,
(CI95% 1.1-4.8, p=0.0351) and OS (HR=3.6, (CI95% 1.5-8.7, p=0.0091). T1 samples were
available from 83% (n=34/41) of patients, with presence of CTCs at T1 not significantly
correlating with worse PFS (HR=2.5, (CI95% 1.0-5.9, p=0.0743) nor OS (HR=1.6, (CI95%
0.6-4.5, p=0.5565). However, a drop in CAMLs or CTCs after treatment at T1 was observed
in 38% of patients, correlating with a significantly improved PFS HR=2.5, (CI95% 1.2-2.5,
p=0.0299), but not significantly improved OS HR=2.8, (CI195% 1.0-7.7, p=0.0883).
Expression of PDL1 on CAML/CTC at BL was not correlated with improved PFS (HR=0.6,



(CI95% 0.3-1.2, p=0.2355) nor OS (HR=0.8, (CI95% 0.4-1.9, p=0.7847), though an increase
in PD-L1 was observed in CAMLs/CTCs at the T1 (n=7) and the T2 (n=8) time points.
Further, patients with high PDL1 on CTC/CAML PDL1 at the T1 or T2 were not correlated
with significantly improved PFS HR=1.9, (CI95% 0.9-3.9, p=0.1259), but were correlated
with significantly improved OS HR=3.9, (CI195% 1.4-10.8, p=0.0164).

Conclusions: In an interim analysis of heavily treated mBC patient population, we observed
that treatment with the SV-BR-1-GM regimen was associated with decreases in the presence
of CTCs and CAMLs in 38% of patients, which significantly correlated with better PFS and
trended for better OS within 2 years. Further, SV-BR-1-GM therapy appeared to upregulate
PD-L1 in n=13 patients which appeared to have better responses to combination treatment
with the anti-PD-1 check point inhibitor retifanlimab.
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Background: The functional biomarker RAD51 identifies patients with homologous
recombination deficiency (HRD) tumors. Furthermore, RAD51 has been validated in
different clinical trials in breast cancer (GeparSixto [NCT01426880] and GeparOla
[NCT02789332]), showing both prognostic and predictive value. Here, we present a pooled
analysis of RAD51 results to evaluate the prevalence of HRD status in BRCA-associated
tumor types.

Methods: We conducted a pooled analysis of all patients evaluated with the RAD51 test
between February 2021 and June 2024 at the Vall dHebron Institute of Oncology. RAD51,
BRCA1 and yH2AX were quantified using an immunofluorescence assay. RAD51 was
evaluated both as a continuous score (ranging from 0 to 100) and as grouped categories
(low vs. high, with a pre-defined cut-off of 10%). The primary objective of this study was to
evaluate the percentage of functional HRD by RAD51 (RAD51 low) across BRCA-associated
tumor types and stages of the disease. Fishers exact test was used to statistically quantify
the differences between percentages.

Results: A total of 574 tumor samples were evaluated; 367 (63.4%) were successfully
scored by RAD51 and included in the pooled analysis. The median age at time of the
biomarker assessment was 60 years. Most patients were diagnosed with breast cancer
(49.0%), followed by ovarian cancer (25.9%), prostate cancer (18.6%), and other tumor
types (6.5%). Samples were collected from primary tumors (46.5%), metastases (43.4%),
and local recurrences (10.0%). Overall, the prevalence of low RAD51 tumors was 25.1%
(92/367) and the prevalence of BRCA1 nuclear foci low was 11.1% (41/367). The highest
percentage of low RAD51 tumors was found in ovarian tumors (44.2%), while the
percentages in breast and prostate tumors were 12.2% and 22.1%, respectively
(p&lt;0.001). The percentage of BRCA1 low was 32.1% ovarian, 5.1% in breast and 1.6% in
prostate (p&lt;0.001). Among patients with BRCA1 low (n=41), 75.6% of them had
concomitant low RAD51 values. In the subset of ovarian tumors (n=95), a numerically
larger percentage of low RAD51 tumors was found in metastatic samples compared with
primary tumors (53.3% vs. 44.8%). In breast cancer (n=180), low RAD51 samples were
more frequently found in primary tumors than in metastatic tumors (18.2% vs. 6.2%,
p&lt;0.001). No association was found between RAD51 and yH2AX values (Pearson’s
correlation= 0.02).

Conclusions: Functional HRD prevalence varies by tumor type and stage. RAD51 identifies
patients beyond BRCA status who could benefit from PARPi therapies. Results on the
association between RAD51 and clinical outcomes will be presented at the conference.
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Introduction:

Activation of the PI3K-AKT and mTOR pathways is a major feature of the biology of breast
cancer (BC), with these pathways altered or dysregulated in most BC. Oncogenic mutations
in AKT1, most frequently E17K, are found in ~5% of advanced BC and are targetable by the
approved AKT inhibitor capivasertib. We conducted genomic and transcriptomic analysis of
a cohort of AKT1 mutant metastatic BCs with the aim to identify determinants of response
to capivasertib.

Methods:

We identified 39 AKT1 mutant BC from the plasmaMATCH clinical trial (18/39;
NCT03182634), the FAKTION clinical trial (7/39 NCT01992952), and the ABC-BIO tissue
collection study (14/39; CCR3991). FFPE extracted DNA was subject to whole exome
sequencing (WES), and RNA to Truseq RNA sequencing. Clonal dominance was assessed in
circulating tumour DNA (ctDNA) using Guardant360. Allelic imbalance at the AKT1 locus
and clonal dominance of the AKT1 mutation were associated with progression free survival
(PFS) in plasmaMATCH Cohorts C (capivasertib plus fulvestrant) and D (capivasertib alone)
combined.

Results:

WES at median coverage 93x (range 55-169x) reconfirmed AKT1 mutations in 33/39 (85%)
samples: 25/33 (76%) E17K; 3/33 (12%) L52R; 1/33 (3%) E49K; 1/33 (3%) L52R+C77F;
1/33 (3%) L52R+E375K; 1/33 (3%) S129L; 1/33 (3%) Q79K. 6/39 discordant samples
principally reflected AKT1 mutations identified in ctDNA analysis which were not present in
the single site tissue biopsy. Most common pathogenic alterations found in the AKT1
mutated cohort were TP53 9/33 (27%), CDH1 5/33 (15%), GATA3 3/33 (9%) and MAP3K1
2/33 (6%). Rates of mutations in PIK3CA (2/33; 6%) and ESR1 (2/33; 6%) were reduced
compared to those expected in ER+HER- metastatic BC sets.

Analysis of the AKT1 locus revealed amplification of AKT1 gene in 14/33 (42%) and loss of
heterozygosity (LOH) of the wild type allele in 10/33 (30%). Overall LOH and/or
amplification (allelic imbalance) was observed in 18/33 (55%) of AKT1 mutant tumours.
15/33 (46%) of the patients with confirmed AKT1 mutations had received treatment with
capivasertib in PlasmaMATCH. Median PFS in patients was 13.08 months (10/15 patients)
with allelic imbalance and 3.19 months without allelic imbalance (5/15 patients; HR 8.798,
95% CI1.58-49.00, P=0.004, log rank test).

RNA sequencing data was obtained for 36/39 samples with median 13M reads (range 11-



49M) including 31/33 of the confirmed mutant samples in WES. PAM50 subtypes for the
cohort were LumA (12/31), LumB (7/31), HER2Enriched (7/31), Basal (1/31) and normal-
like (2/31). RNAseq showed increased (0.87 log fold change, P=0.035) expression of AKT1
in tumours with allelic imbalance compared to those without, and high expression levels of
mutant transcript.

Finally, in plasmaMATCH, clonality of the AKT1 mutation was assessed in ctDNA, with
16/24 (67%) patients having clonally dominant AKT1 mutations. Median PFS in patients
with clonally dominant mutations was 10.2 months and subclonal mutations 3.2 months
(HR 3.1, 95% CI0.9-10.5, P=0.014, log rank test).

Conclusions:

Breast cancers with mutations in AKT1 frequently have allelic imbalance favouring the
mutation, resulting in increased expression of mutant transcript. Allelic imbalance of AKT1,
and/or clonally dominant AKT1 mutations, were prognostic for significantly greater PFS of
patients treated with capivasertib.
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Introduction:

Smuts result in aberrant mRNA transcripts increasing neoantigen diversity. The Patient
Response to Immunotherapy using Spliceosome Mutational Markers (PRISMM) trial is a
prospective remote-supported decentralized clinical trial designed to assess responses to
immunotherapy. We also evaluated Smut in MBC using a large clinical-genomic database.
Methods:

PRISMM recruited patients (pts) online and directed them to a landing website to complete
a form. Eligibility was defined as pts with metastatic solid tumors harboring an SF3B1,
U2A1, or SRSF2 mutation. After confirming eligibility, pts were remotely consented and
underwent review by the Johns Hopkins Molecular Tumor Board (MTB). If clinically
appropriate, MTB recommended PD1/PDL1 inhibitor in a report provided to the patient
and treating oncologist. Research blood was collected at local laboratories. Pts were
followed with serial questionnaires. Feasibility was defined as enrolling 60 pts, conducting
MTB reviews within 4 weeks of consent in at least 80% of pts, and achieving 80% patient
response on at least 1 follow-up questionnaire.

The CARIS real-world (RW) dataset was utilized for Smut analysis in solid tumors focusing
on SRSF2, SF3B1 U2AF1, and ZRSR2. Frequency distribution across cancer types and breast
cancer subtypes was assessed. In pts with MBC, correlations were made with molecular
aberrations, immunohistochemical biomarkers, and immune cell populations (RNA-seq).
Real-world overall survival (rwOS: from time of biopsy to last contact) was assessed by
Kaplan Meier. Statistical significance was determined using Mann-Whitney U and chi-square
tests and adjusted for multiple comparisons (p&lt;0.05).

Results:

From the PRISMM study, a total of 18 subjects completed online recruitment forms. Tumor
types included breast (n=10), pancreatic (3), salivary gland (1), prostate (1), and
astrocytoma (1). 6 were from the South, 5 the Northeast, 4 the West, and 1 the Midwest. 2
subjects were rural, and 16 were from urban communities. 6 participants were eligible and
were consented/enrolled; 4 (67%) underwent MTB review within one month of informed
consent. All pts completed at least one follow up questionnaire. 3 (50%) pts were initiated
on immunotherapy. Median duration of treatment was 3 months (1-4 months) and median
OS after start of immunotherapy was 4 months (1-32 months). Research blood was
collected for 4 pts (67%). There was concordance of Smut between ctDNA and tissue NGS in
3 pts (75%).

In the CARIS dataset of 49,150 samples were identified with Smut; bladder (7%), lung (4%),



and breast (3%) cancer had the highest prevalence of Smut. Breast cancer subtype
frequency distribution of Smut was as follows: HR+/HER2- (2.3%), HR-any/HER2+ (1.5%),
HR-/HER2- (0.2%). In Smut MBC, genes most frequently mutated were GATA3, ESR1, and
MAP3K1 (p &lt; 0.05); amplified were FGFR1 and FLT4 (p &It; 0.05). We observed
expression of PDL-1 and HER2 was lower, and AR/ER/PR was higher (p &It; 0.05) in Smut
MBC vs non-mutated. Smut MBC had higher B-cells and M2 macrophages, and lower CD8+
T-cell signatures (p &It; 0.05). Improved rwOS was observed in the spliceosome non-
mutated vs mutated (HR=1.251, 95% CI: 1.0-1.565, p &It;0.05).

Conclusion:

While the PRISMM trial did not meet its feasibility endpoint, it does demonstrate pt
engagement and feasibility of remote-laboratory collections. We did not observe significant
responses to immunotherapy in pts with Smut. The existence of a large clinical-genomic
database allowed us to further examine Smut. Across breast cancer subtypes, HR+/HER2-
had the highest frequency of Smut. Smuts were associated with genomic aberrations of
endocrine resistance (ESR1, MAP3K1, FGFR1), an immune-cold phenotype (higher M2
macrophages, lower PDL-1 expression and CD8+ T-cell infiltration), and worse OS.
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Background: Breast cancer (BC) diagnosed in the postpartum period has been associated
with a worse prognosis compared to nulligravid patients (pts), possibly due to differences
in carcinogenesis associated with prior pregnancies. Persistent changes in gene expression,
structural composition, immune microenvironment, and epigenetic modifications within
the mammary gland have been observed following pregnancy. Oncotype DX Breast
Recurrence Score® test is a gene expression profile that has been incorporated into the
management of early-stage, estrogen receptor-positive (ER+), HER2-negative (HER2-) BC as
a prognostic and predictive biomarker of chemotherapy effect. However, there are limited
data on the impact of previous pregnancies on the expression of the 21 genes analyzed in
the Oncotype DX® test and on the prognostic accuracy of this assay. The aim of this study is
to evaluate the influence of pregnancy status on the distribution of Recurrence Score® (RS)
results and long-term outcomes of young pts with early-stage, ER+, HER2- BC.

Methods: Pts with stage I-11I, ER+, HER2- BC were classified as nulligravid or postpartum
based on the absence or presence of pregnancy history prior to BC diagnosis from the
Young Womens Breast Cancer Study, a prospective cohort that enrolled women with BC
diagnosed at age ? 40 years between 2006 and 2016. Pts whose BC was diagnosed during
pregnancy were excluded. RS was obtained from banked samples when not clinically
performed. RS was categorized as low (&It; 11), intermediate (11-25), or high (&gt; 25).
Multivariable Cox hazards models were used to assess factors associated with distant
recurrence-free interval (DRFI).

Results: Among 387 included pts, 117 (30.2%) were nulligravid and 270 (69.8%)
postpartum. Median time from last pregnancy was 4.72 years (range 0.96 21.84) for the
postpartum group. Median age at diagnosis was 34 and 37 years, N+ rate was 28 (24.0%)
and 118 (43.7%), and chemotherapy was administered to 74 (63.3%) and 202 (74.8%) of
nulligravid and postpartum pts, respectively. The median RS was 17 (range: 3-66) for
nulligravid pts and 21 (4 77) for postpartum pts (p=0.004). The proportion of pts with low,
intermediate and high RS was 16 (13.68%), 76 (64.96%) and 25 (21.37%) in nulligravid
pts; and 28 (10.37%), 157 (58.15%) and 85 (31.48%) in postpartum (p=0.11). Among pts
with NO BC, 11-year DRFI rates were 91.7 (95% CI: 53.9 - 98.8),90.7 (79.1 - 96.0), and 83.0
(55.9 - 94.2) for pts with RS &It; 11, RS 11-25, and RS &gt; 25 for nulligravid women, and
83.3 (48.2-95.6),92.0 (82.8-96.4), and 77.6 (61.3 - 87.7) for postpartum, respectively.
Among pts with N+ BC, 11-year DRFI rates were 100.0, 76.2 (48.1 - 90.4), and 57.1 (17.2 -
83.7) for pts with RS &lt; 11, RS 11-25, and RS &gt; 25 for nulligravid women, and 79.4 (48.8
-92.9),71.1 (57.6 - 80.9), and 75.6 (59.1 - 86.2) for postpartum pts, respectively. In



multivariable model of pts with NO or N1-3 nodes, adjusting for RS, T-stage, N-stage,
pregnancy status, and chemotherapy use, only RS (HR 1.02 per 1 point increase, 95%CI
1.002-1.039), T-stage (HR 2.01, 95%CI 1.11-3.65), and N-stage (HR 1.83, 95%CI 1.01-3.31)
were independently associated with DRFI.

Conclusion: Pts diagnosed with BC in the postpartum period had higher RS results
compared to nulligravid women. After adjusting for stage and RS, previous pregnancy status
was not associated with worse long-term outcomes in young women with node negative or
1-3 node positive ER+ breast cancer. While further analyses incorporating time since last
pregnancy will be conducted, these data suggest inferior outcomes observed in these
patients may be in part related to higher genomic risk tumors.
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Abstract Number: SESS-2053

Background: While response to CDK4/6 inhibitors (CDK4/6i) is often 24 months in clinical
trials, a subset of patients with HR+/HER2- metastatic breast cancer (mBC) will experience
rapid progression on CDK4/6 inhibitors (CDK4/6i). Determinants of rapid vs. typical
responders (RP, TP) are lacking. Identifying factors that contribute to rapid progression on
CDK4/6i may enable refined clinical management and decision-making. Here we describe
genomic profiles of patients with rapid vs. typical progression on CDK4/6i from a real-
world clinical-genomic database to inform clinical decision-

making. Methods: GuardantINFORM, a clinical-genomic database with de-identified
genomic results and aggregated claims was queried from 2014 through March 2024 to
identify patients with mBC who had ctDNA testing completed (as part of routine clinical
care) prior to CDK4/6i initiation. RPs were defined as patients who had real-world time to
next treatment (rwTTNT) within 4 months of starting CDK4/6i whereas TPs had 12+
months rwTTNT. While up to 83 genes are reported clinically, 500 genes were analyzed to
assess genomic and/or pathway differences between RP/TP. Progression was defined as
having documentation of a new therapy, with the following therapies excluded: switch to
another CDK4/6i, switch of endocrine backbone, switch to endocrine-only therapy,
immunotherapy, and any anti-HER2 therapy. Between RP and TP cohorts, non-synonymous
genomic variants were analyzed to assess differences using Fishers exact test (significance:
p&lt;0.05) and pathways analyzed via the Reactome pathway database, which counts each
mutated gene per patient at a cohort-level (genes listed). Enriched pathways were defined
as significant presence of a pathway (p&lt;0.05) for one cohort, yet not significant
(p&gt;0.05) for the comparative cohort. Results: 138 patients were included as RP and
165 as TP; most were treated with palbociclib (RP: 72%; TP 55%). There were no
significant differences in age, co-morbidity index or smoking status between cohorts. When
assessing variant frequency between RP and TP, TP53 mutations were the only genomic
variant enriched in RP compared to TP (p&lt;0.05). Upon pathway analysis, there were
multiple enriched pathways (n=56) in the RP cohort compared to TP, of which
MAPK/MAP2K or NOTCH-related genes were altered at high rates (MAPK: 64%, 36/56;
NOTCH: 20%, 11/56). Fewer pathways were enriched in the TP cohort compared to the RP
cohort (n=12), with VHL, CCNE1/CCND1 and/or RB1 genes altered frequently (VHL: 63%,
7/11; CCNE1/CCND1: 36%, 4/11; RB1: 27%, 3/11). There were no enriched pathway
differences observed in ESR1-mediated or extra-nuclear estrogen signaling pathways
between cohorts. Conclusions: This study highlights that the classification of rapid vs.
typical progressors in response to CDK4/6i is likely complex genomically. While TP53
alterations are significantly more common in RP, this finding may not be unique to breast
cancer or CDK4/6i exposure as TP53 can be a poor prognostic factor across many solid



tumors. Additional exploration into pathways involving MAPK and NOTCH-related genes
may enable future studies to better identify rapid progressors to CDK4/6i to inform
treatment planning.
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Background: The EMERALD trial (NCT03778931) reported significantly prolonged
progression-free survival (PFS) and a manageable safety profile with single-agent
elacestrant vs standard of care (SOC) endocrine therapy (ET) in patients with ER+/HER2?
mBC and tumors harboring ESR1 mutation following progression on prior ET+CDK4/6i;
mPFS 3.8 months with elacestrant vs 1.9 months with SOC (HR=0.55; 95% CI, 0.39-0.77; P =
0.0005) (Bidard 2022). In those patients with prior ET + CDK4/6i 712 months and ESR1-
mutated tumors, median PFS with elacestrant was 8.6 vs 1.9 months with SOC ET (HR =
0.41; 95% CI, 0.26-0.63) (Bardia 2022). The PFS benefit associated with elacestrant was
maintained across ESR1 mutation variants D538G, Y537S, and Y537N, which represent
nearly 90% of ESR1-mutated tumors. Variant allele frequency in circulating tumor DNA
correlates with tumor disease burden and predicts outcomes in patients with advanced
breast cancer. This new analysis evaluates the clinical benefit of single-agent elacestrant in
patients with high vs low ESR1 variant allele frequency (VAF).

Methods: Patients with ER+/HER2- advanced or mBC who previously had 1-2 lines of ET,
mandatory CDK4/6i, and 7?1 chemotherapy were randomized 1:1 to receive oral elacestrant
or SOC (investigators choice of Al or fulvestrant). A post-hoc subgroup analysis was
performed in patients with ESR1-mutated endocrine-sensitive tumors (prior exposure to
ET+CDK4/6i 712 months) detected in plasma ctDNA using Guardant Health360 gene panel
to evaluate the benefit of elacestrant vs SOC by ESR1 VAF. Median VAF was 1.2% (95% CI
0.04-56.1). High and low VAF were defined as 71.2% and &lt;1.2%, respectively.

Results: In patients with low ESR1 VAF (n=79) who received prior ET+CDK4/6i 712 months,
a clinically meaningful improvement in mPFS favoring elacestrant compared with SOC was
observed, 8.6 with elacestrant vs 1.9 with SOC (HR =0.51, 95% CI 0.26-0.99, P = 0.049). In
patients with high ESR1 VAF (n=79), mPFS with elacestrant was 9.1 vs 1.9 for SOC
(HR=0.36,95% CI 0.19-0.69, P = 0.001). Baseline characteristics and additional data will be
presented at the meeting.

Conclusions: Elacestrant demonstrated a significant improvement in mPFS vs SOC in
patients with both high and low ESR1 VAF. The clinical benefit and activity of elacestrant vs
SOC was maintained regardless of type of ESR1 mutation variant and the
abundance/quantity of ESR1 mutations in patients with ER+/HER2- mBC. In all patients
with ER+/HER2, ESR1-mut mBC, elacestrant may replace fulvestrant-based combinations,
and delay chemotherapy or ADC-based regimens.
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Background

postMONARCH (NCT05169567) was a randomized, placebo-controlled, Phase 3 trial that
demonstrated the benefit of continued CDK4/6 inhibition with abemaciclib after
progression on prior CDK4 /6 inhibitor (CDK4/6i) + endocrine therapy (ET) (progression-
free survival [PFS] HR 0.73; 95% CI, 0.570.95) in patients with HR+, HER2- advanced breast
cancer (ABC). Here, we report exploratory biomarker analyses from postMONARCH,
describing the frequency and outcome associations of baseline circulating tumor DNA
(ctDNA) alterations in treated patients.

Methods

postMONARCH randomized 368 patients 1:1 to receive abemaciclib + fulvestrant or placebo
+ fulvestrant (Kalinsky et al., ASCO 2024). ctDNA from baseline plasma samples was
analyzed using the Guardant Infinity assay. Associations between investigator-assessed PFS
and recurrent oncogenic alterations (as defined by OncoKB) were assessed using a Cox
proportional hazard model using genomic subgroups (detected vs not detected) as
interaction terms.

Results

Plasma samples for ctDNA testing were available for 87% of patients (161 abemaciclib; 159
placebo); 3 did not have detectable ctDNA at baseline (1 abemaciclib; 2 placebo). The
ctDNA-evaluable subgroup (n=320) was largely representative of the intention-to-treat
population in baseline clinical characteristics and benefit achieved from the addition of
abemaciclib to fulvestrant (HR 0.77; 95% CI, 0.591.00).

The most frequently altered genes in the abemaciclib + fulvestrant arm compared to
placebo + fulvestrant were ESR1 (40% vs 51%), TP53 (35% vs 43%), PIK3CA (36% vs
42%), RB1 (10% vs 14%), PTEN (11% vs 10%), CDH1 (12% vs 11%) and GATA3 (11% vs
11%). The most common ESR1 hotspot mutations in the abemaciclib + fulvestrant and
placebo + fulvestrant arms were D538G (25% vs 36%), Y537S (18% vs 16%) and Y537N
(13% vs 15%). Rarer baseline alterations were also identified in genes implicated in
CDK4/6i resistance.

The abemaciclib treatment effect was generally consistent across genomic subgroups



(detected vs not detected), including ESR1 (HR 0.79 [0.54-1.15] vs HR 0.78 [0.54-1.12]),
TP53 (HR 0.88 [0.59-1.32] vs HR 0.73 [0.52-1.02]), PIK3CA (HR 0.76 [0.50-1.14] vs HR 0.80
[0.57-1.12]), CDH1 (HR 0.86 [0.42-1.74] vs HR 0.75 [0.57-1.00]) and GATA3 (HR 0.58 [0.28-
1.20] vs HR 0.79 [0.60-1.04]). Patients with alterations (detected vs not detected) in RB1
and PTEN had diminished abemaciclib treatment effect (RB1 HR 1.19 [0.58-2.43] vs HR 0.76
[0.57-1.00] and PTEN HR 1.55 [0.74-3.23] vs HR 0.71 [0.54-0.94]). Differences were also
observed across ESR1 variants (D538G HR 0.74 [0.45-1.21]; Y537S HR 0.49 [0.27-0.88];
Y537N HR 1.38 [0.73-2.61]). Efficacy by oncogenic pathways will be further presented to
evaluate biological mechanisms associated with these alterations.

Conclusions

Analysis from this prospective Phase 3 study provided insight into the baseline genomic
landscape following disease progression on a CDK4/6i + ET. Abemaciclib benefit after prior
CDK4/6i progression was apparent regardless of common actionable alterations in ESR1 or
PIK3CA. RB1 and PTEN alterations were infrequent and associated with diminished
abemaciclib treatment effect, though sample size was limited. In summary, abemaciclib +
fulvestrant offers a targeted therapy option for HR+, HER2- ABC after disease progression
on a CDK4/6i, including for patients with actionable genomic alterations.
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Background: Trastuzumab deruxtecan (T-DXd) is currently approved for treatment of
patients with metastatic HER2-positive (immunohistochemistry (IHC) 3+ or ISH positive) or
HER2 low (IHC 1+ or IHC 2+/ISH negative) breast cancer in addition to other disease-
specific and tissue-agnostic indications. Because of potential clinical implications to
treatment selection after exposure to T-DXd, we aimed to evaluate the changes in HER2
status, specifically loss or decrease in HER2 expression, following treatment with T-DXd in
patients with metastatic breast cancer. Methods: We retrospectively reviewed patients with
metastatic breast cancer who received treatment with T-DXd at The University of Texas MD
Anderson Cancer Center (MDACC). We included patients who had post-treatment biopsy
(or on-treatment biopsy within the 30 days prior to treatment discontinuation) with IHC re-
evaluation of HER2 status at MDACC. We excluded patients who were taken off treatment
for toxicity or death after the first cycle of treatment, patients who received T-DXd in
addition to another agent concomitantly, and patients who received T-DXd at multiple times
interspersed through their medical history. We reviewed pre-treatment HER2 IHC status in
the most recent biopsy prior to T-DXd initiation and the biopsy with the highest score of
HER2 across patients medical history. For patients with multiple testing, the biopsy closest
to treatment start- and end date was used to assess the change in HER2 expression status.
Treatment dates were extracted from patients medical charts and duration on therapy was
calculated as the time between cycle 1 day 1 and end of treatment. A decrease in IHC score
was defined as any change in IHC score from 3+ to 2+, 1+, or 0; from 2+ amplified to 2+ non-
amplified, 1+, or 0; from 2+ non-amplified to 1+ or 0; or from 1+ to 0. HER2 loss was defined
as an [HC score of 0 after treatment with any degree of positivity noted in the most recent
sample before treatment initiation (1+, 2+, or 3+).Results: We included 45 patients with
metastatic breast cancer who started treatment with T-DXd at MDACC between June 2017
and February 2024 and had come off therapy by the time of analysis. The highest HER2
score was 3+ in 14 patients (31%), 2+ in 20 patients (44%; 12 FISH negative, 5 FISH
positive, and 3 FISH undetermined), and 1+ in 11 patients (24%). The median duration
between pre-treatment biopsy and treatment start date was 355 days (range, 1 to 2663)
and the median duration between treatment discontinuation date and post-treatment
biopsy was 25 days (range, -14 to 1159). Five patients had HER2 score of 0 in the most
recent biopsy before therapy and were excluded from further analysis. In those patients,
treatment decision was based on another prior biopsy showing HER2-low or HER2-positive
disease and the median time on treatment was 71 days. Out of 40 patients with baseline
HER2 expression (1+, 2+, or 3+), almost one third (n=12; 30%) had HER2 loss following



treatment with T-DXd. In addition to those 12 patients with HER2 loss, another 11 patients
(28%) had a decrease in HER2 score after treatment with T-DXd. Conclusions: HERZ loss
and decrease in HER2 expression are common in patients with metastatic breast cancer
receiving treatment with T-DXd. Re-evaluation of HER2 status post-therapy should be
considered prior to considering alternative HER2 targeted therapy.
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Background: Early detection of molecular residual disease (MRD) correlates with disease
recurrence and survival outcomes in patients with inflammatory breast cancer (IBC). We
sought to determine the lead time of circulating tumor cell (CTC) and circulating tumor DNA
(ctDNA) detection prior to radiographic confirmation of disease relapse in stage III IBC.
Methods: Patients were enrolled in a prospective registry from 2015-2022 and underwent
serial blood draws at baseline, throughout neoadjuvant treatment, and 6- and 12-months
post-surgery. CTCs were enumerated using CellSearchTM and ctDNA quantification was
performed using Oncomine Pan-Cancer Cell-Free Assay. MRD was defined as ? 1 CTC or
ctDNA variant detected at any post-operative timepoint. Among patients with recurrence,
lead time was calculated from date of first positive CTC and/or ctDNA variant after surgery
to date of first imaging confirmation of disease relapse. Per standard of care guidelines,
surveillance imaging was obtained based on patient symptoms and physical exam findings.
For patients with recurrence but no detectable MRD, date of first negative CTC and/or
ctDNA variant after surgery was used. Mann-Whitney U and Fishers exact tests were used to
compare differences between groups. Kaplan-Meier method was used to estimate time to
recurrence (TTR) and Cox regression analysis was performed to assess the association with
variables of interest.

Results: In total, 92 patients with stage III IBC were included. The median age was 51 years
(IQR 17.8) and BMI was 28.9 (IQR 11.5). The study cohort consisted of 72.9% (70) White,
16.3% (15) Hispanic, and 6.5% (6) Black patients. Patients had predominantly node-
positive (87, 94.6%), high-grade (64, 66.7%), ductal (83, 86.5%) disease. Almost all patients
received trimodality therapy neoadjuvant systemic therapy (100%), modified radical
mastectomy (100%), and adjuvant radiotherapy (88, 95.7%). Baseline CTC and ctDNA
detection rates were 60.7% (37/61) and 65.6% (21/32), respectively. MRD detection rate
ranged from 34.5-39.4% at 6- and 12-months post-surgery. There were 6 patients who
recurred who had persistently negative MRD assessments (range: 1-2 post-operative
assessments). At a median follow up of 7.1 years (95% CI 4.7-9.4), overall survival was
71.7% and recurrence rate was 37.0%. Patients with negative CTC and ctDNA had
significantly longer time to recurrence compared to those with a positive CTC and/or ctDNA
assessment at any post-operative timepoint (estimated 6-year TTR: 93.3% vs. 58.3%, p =
0.027). CTC positivity was significantly associated with TTR (HR 3.8, 95% CI: 1.8-7.9, p &lt;
0.001) in multivariable Cox regression analysis with time to CTC positivity as a time-varying
covariate. There were no differences in age, race/ethnicity, nodal status, histology, receptor
subtype, grade, LV], and pCR by recurrence status. However, patients with recurrence had
more positive lymph nodes at resection (median 5 vs. 0, p &It; 0.001) and were more likely



to have positive CTCs after surgery (71.4% vs. 43.9%, p = 0.01), compared to those who
were relapse-free. Of the 35 patients who recurred, 80% had detectable MRD after surgery.
Among these, 71.4% had MRD at a median time of 5.8 months (IQR 14.7) prior to
radiographic detection of disease relapse, compared to a median recurrence time of 12.5
months (IQR 14.7) for patients with no MRD detected prior to positive imaging.
Conclusion: Among stage III IBC patients with relapse, MRD was detected with a median
lead time of approximately 6 months prior to radiographic confirmation of disease
recurrence. Incorporation of serial assessments of MRD may offer the opportunity for early
systemic treatment intervention in IBC patients with high risk of relapse.
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Background. Fruit and vegetable intakes have been associated with a lower risk of breast
cancer. However, few studies have explored metabolites, especially unknown peaks
detected in the metabolomics platforms, related to fruit and vegetable consumption. No
studies have assessed the relationship between a metabolomic signature for fruits and
vegetables and breast cancer risk.

Objective. We developed metabolomic signatures that reflect usual consumption of fruits
and vegetables in the Nurses Health Study (NHS) and NHSII and investigated the
relationships between these signatures and breast cancer incidence.

Methods. We used data from prior nested case-control studies in the NHS and NHSII
(N=10,289) with metabolomic data. Plasma metabolomic profiling, including mainly lipids
and amino acids, was conducted by liquid chromatography-tandem mass spectrometry; 206
named metabolites and 1591 unknown peaks were included. Fruit and vegetable
consumption was estimated from food frequency questionnaires collected near blood draw.
We identified metabolomic signatures using adjusted elastic net regression. The models
were trained in all case-control studies except those for breast cancer (N=6388) and tested
in the breast cancer studies (N=1948 cases; 1953 controls). We assessed associations of
metabolites and the metabolomic signature with breast cancer risk overall and by estrogen
receptor (ER) and menopausal status using conditional logistic regression, calculating odds
ratios (ORs) and 95% confidence intervals per standard deviation (SD).

Results. At blood collection, participants were on average 55 years old and consumed 1.6
servings of fruit and 3.3 servings of vegetables per day. Metabolomic signatures of named
metabolites were correlated with total fruit (N=21 metabolites; r=0.45 in the training set;
r=0.42 in the testing set) and vegetable (N=26 metabolites; r=0.49 in the training set; r=0.51
in the testing set) intakes. Adding in unknown peaks did not substantially increase these
correlations. Ten metabolites were significantly associated with breast cancer risk, with
inverse associations observed for eight metabolites. Two of these metabolites were
included in the signatures: C20:5 cholesteryl ester (OR per 1 SD=0.93; 95%CI1=0.87, 1.00)
was included in the vegetable signature (?=0.003), and piperine (OR per 1 SD=0.91;
95%CI=0.85, 0.98) was included in the fruit signature (?=-0.01) and the vegetable signature
(?=0.07). The signatures of named metabolites for fruit and vegetable intake were
associated with lower risk of breast cancer overall (OR per 1 SD of the fruit signature=0.73;
95%CI=0.56; 0.95; OR for the vegetable signature=0.67; 95%CI=0.56; 0.82). Both signatures
were associated with lower risk of postmenopausal tumors, and the signature for vegetable
intake was also associated with lower risk of ER+ and premenopausal tumors.

Conclusions. Using a plasma metabolomics platform including named metabolites and



unknown peaks, we identified metabolomic signatures that could help reflect fruit and
vegetable consumption and the underlying biological processes that may link dietary intake
with breast cancer risk.
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Introduction: With increasingly effective systemic therapies and expanding indications for
radiation, the role of axillary lymph node dissection (ALND) in the management of patients
with node-positive breast cancer (BC) continues to evolve. However, while clinical trials
have progressively demonstrated that ALND offers little to no added protection from local
recurrence or death in various clinical scenarios, ALND remains the only method to fully
stage the axilla and differentiate pN1 vs &gt;pN1 disease. However, certain decisions for
adjuvant therapies, such as CDK4/6 inhibitor therapy in patients with estrogen receptor
(ER) positive BC, still rely on the nodal stage. In this study, we used machine learning
algorithms to create epigenetic classifiers predictive of nodal stage (pN1 vs &gt;pN1) based
on DNA methylation profiling of primary BC tumors in two independent cohorts of patients
(UCLA and Duke) with ER-positive, HER2-negative BC.

Methodology: Eligibility criteria included women aged 18-80 years with ER+, HER2-
negative BC, clinically node-positive, who underwent ALND without NAC. Tumoral tissue
was microdissected from 8 um Formalin-Fixed Paraffin-Embedded (FFPE) slides, previously
annotated by a trained pathologist, and DNA was extracted using the Quick-DNA FFPE
Miniprep kit (Zymo Research). DNAm profiling was performed using the [llumina Infinium
Methylation EPIC BeadChip v1. DNAm data was processed using the R/ChAMP package
(v.2.34.0), and the batch effect was corrected using the champ.runCombat function. The
cohort was split into a training cohort (60%, n = 53) and a validation cohort (40%, n = 34).
R/VarSelRF (v.0.7-8) was used to identify the combination of probes with the fewest sites
and the highest potential to predict the pathological nodal stage. The best-performing
classifiers were tested in the validation cohort.

Results: DNAm profiling was performed on 91 primary BC samples, with four samples
removed due to low data quality. The UCLA and Duke cohorts presented a significant batch
effect, which was successfully corrected to avoid potential bias. We identified 1,653
differentially methylated sites between pN1 and &gt;pN1 tumors in the training cohort,
successfully stratifying both subgroups of patients. These sites were used to generate a
Random Forest-based classifier with the minimum number of probes. We selected the three
combinations of probes with the highest Area Under the Curve (AUC) and the fewest CpG
sites. We identified three classifiers, comprising 8 to 12 genomic regions, with an AUC
between 0.99 and 1 in the training cohort and between 0.81 and 0.82 in the validation
cohort.

Discussion: As randomized trial data support the omission of ALND in select clinical
scenarios in patients with node-positive BC, clinicians will lose the pathologic nodal data
that is provided by surgical dissection that guides adjuvant therapy decision-making. This



study generated three classifiers that successfully identified patients with higher nodal
stage (&gt;pN1). These classifiers use a small number of genomic regions (8 to 12) and can
be optimized for low-throughput techniques such as pyrosequencing or quantitative
Methylation-Specific PCR, increasing the availability of this diagnostic tool in the clinical
setting.
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Introduction: Obesity is one of the major health problems in the world, directly affecting the
quality of life and self-esteem of the population. While various factors contribute to its
development, research indicates that ovarian hormone loss increases the likelihood of
weight gain in women. Body fat mass tends to increase with ovarian function suppression
(OFS) in premenopausal women, and endocrine therapy (ET) has been shown to mitigate
weight gain in postmenopausal women. Methods: Retrospective analysis of all consecutive
premenopausal patients diagnosed with early luminal breast cancer (eBC) and treated with
adjuvant OFS + aromatase inhibitors (Al) between January 2017 and July 2024 in a single
Brazilian institution (A. C. Camargo Cancer Center). The primary objective was to describe
the body weight changes over the years of hormonal blockade use (baseline, six months [m],
12m, 36m, and 60m). The body mass index (BMI) variation (over-weighted: BMI ?
25Kg/m2; obesity: BMI ? 30Kg/m2) and the variations &gt;1Kg from the baseline were
considered for the analysis. Results: 318 premenopausal patients were recruited, with a
median follow-up of 59 months. The median age was 40 years; the majority were white
(56%) and had no comorbidities (72.3%). 23.3% had luminal HER2-positive eBC, and
93.1% underwent chemotherapy (chemo: 44.3% neoadjuvant and 48.8% adjuvant). 21.4%
started ET with tamoxifen before switching to OFS + IA. Monthly OFS was the starting
choice for 71.7% of patients, and 65.9% changed to an every-3-month posology during the
following years of therapy. 61.8% had a BMI &gt;25Kg/m2 and 24.5% were obese at
baseline. There was a notable trend of weight gain in this cohort. The rates of overweight in
patients with available data increased to 63%, 63.3%, 65.2%, and 67.3% in 6, 12, 36, and 60
months, respectively. The obesity rates decreased in 6m to 23.4% but increased in the next
years: 26%, 25.9%, and 25.9% in 12, 36, and 60m, respectively. In the first 6m of OFS + IA,
most patients (41.1%) maintained weight (33.4% gained &gt; 1 kg and 25.4% lost &gt; 1
kg). However, in the subsequent months, weight increase prevailed: 38.9%, 45.2%, and
46.2% in 12, 36, and 60m. The percentage of patients with weight loss remained relatively
stable over time. An average increase of 6kg was observed for this cohort. Among patients
receiving chemo, weight gain &gt;1 kg tended to occur later than for patients without
chemo. The weight increase occurred regardless of the Al (anastrozole, letrozole, and
exemestane) used. The study was not powered to evaluate associations between weight
gain/BMI and oncological outcomes due to the low rates of recurrence and death events in
the present cohort (5-year disease-free and overall survivals of 95.5% and 97.5%,
respectively). Conclusion: These findings underscore the complex interplay between
hormonal treatments and weight changes in premenopausal women with early breast
cancer. Effective management strategies are essential to mitigate the risk of weight gain and



its implications for patient outcomes. There were few recurrences, with a disease-free
survival of 95.9% at five years. Future research should focus on optimizing treatment
protocols to minimize adverse effects while maximizing therapeutic benefits in this
population.



P1-02-02: Indirect comparison of sacituzumab govitecan (SG) and datopotamab
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Abstract Number: SESS-1471

Background: SG and Dato-DXd are antibody drug conjugates (ADCs) used in aBC.

Both target humanized anti-trophoblast cell-surface antigen 2 (TROP2) and both have a
similar (irinotecan-based) payload. There are few comparative data on these drugs.
Methods: We searched MEDLINE, as well as proceedings from ASCO, ESMO and SABCS.
Eligible studies were trials (dose expansion phase 1, phase 2 or 3) that evaluated Dato-DXd
or SG in aBC patients. Safety (adverse effects [AE]) data were pooled as the mean, weighted
by individual study sample size and indirect comparisons were performed using the test of
two proportions (z score). For randomized trials of ADCs compared to chemotherapy, we
performed a network metanalysis (using WINBUGS within Microsoft Excel) and report the
hazard ratio (HR) for efficacy (overall survival [0S], progression free survival [PFS]) and
odds ratio (OR) for AEs comparing Dato-DXd to SG. Statistical significance was defined as
p&lt;0.05.

Results: Nine studies were included in the analysis, 3 for Dato-DXd and 6 for SG. A total of
450 patients were treated with Dato-DXd and 831 with SG. Median prior lines of treatment
were 1 (range 1-6) for Dato-DXd and 4 (range 0-7) for SG. There were no significant
differences in discontinuation due to toxicity (OR 0.97; 95% confidence interval [CI] 0.38-
2.48)) or in toxic deaths (OR 1.11; 95% CI 0.15-8.34). Similarly, there were no significant
differences in PFS (HR 0.95; 95% CI 0.71-1.28) or in OS (HR 1.06; 95% CI 0.74-1.53).
Comparison of individual AEs between Dato-DXd and SG demonstrated the following: all
grade AE (94.8% vs 100%, p &lt; 0.01), grade? 3 AE (20.7% vs 75%, p&lt; 0.01) and dose
reduction (19.5% vs 26%, p=0.01). Ocular AE(all grade, 25.2%; grade 73, 1%), infusion
reaction (all grade, 11.8%) and interstitial lung disease (ILD, all grade, 2.6%; grade 73 1%)
were reported only with Dato-DXd, whereas febrile neutropenia (5.6%) and neuropathy (all
grade, 11.8%; grade 73, 0.7%) were reported only with SG. SG showed more frequent
hematological toxicities: anemia (grade 73, 1.7% vs 19%, p&lt;0.01), neutropenia (grade 73,
1% vs 49%, p&lt;0.01) and thrombocytopenia (grade 7?3, 0% vs 1.6%). SG was associated
with more diarrhea (16.5% vs 58%, p&lt;0.01, grade ?3[SG only], 9.2%) while stomatitis
was seen more with Dato-DXd (60.1% vs 11.9%, p&lt;0.01; grade 73, 6.9% vs 1.4%,
p&lt;0.01). Alopecia (36% vs 45.6%, p&lt;0.01) and fatigue (27% vs 46.7%, p&lt;0.01; grade
73, 2.5% vs 5%, p=0.03) were more common with SG. Risk of grade 3 nausea and vomiting,
as well as skin related AEs and dyspnea were similar.

Conclusions: Both Dato-DXd and SG have similar risk of discontinuation without
progression and toxic death. The side effect profile of SG is driven by hematological
toxicities. AEs such as ILD, ocular and infusion reactions appear unique to Dato-DXd. Febrile
neutropenia, neuropathy and fatigue were observed predominantly with SG. Among GI AEs,



stomatitis is prominent for Dato-DXd and diarrhea with SG. There does not appear to be any
meaningful difference in efficacy. These results may inform choice of therapy in clinical
practice.



P1-02-03: Major adverse cardiovascular events in postmenopausal women vs pre-
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Abstract Number: SESS-2438

Background: In the Suppression of Ovarian Function (SOFT) and Tamoxifen Exemestane
Trial (TEXT), breast cancer recurrence rates were significantly lower among
premenopausal women treated with the aromatase inhibitor (Al) exemestane plus ovarian
suppression to those treated with the selective estrogen receptor modulator (SERM)
tamoxifen alone. The association between Als and cardiovascular outcomes in women with
breast cancer is controversial, with studies often focusing on postmenopausal women. The
purpose of this study was to evaluate major adverse cardiovascular events (MACE) in
women undergoing hormonal therapy for hormone receptor positive (HR+) breast cancer,
specifically comparing postmenopausal women to those experiencing premature
menopause or ovarian function suppression with GnRH agonists, oophorectomy, and/or
ovarian irradiation.

Methods: Using the SEER-Medicare database, we identified 26, 505 women with HR+ breast
cancer diagnosed at age &gt; 65 between 2007-2019. Using the University of Colorado
Health Data Compass database, we identified 790 patients with HR + breast cancer
experiencing premature menopause or undergoing OFS, diagnosed &lt; 45 between 2005-
2022. HER2 patients were excluded due to the cardiotoxicity of HER2-targeted agents. We
compared patient and clinical characteristics according to hormonal treatment regimen (Al
versus SERM). Logistic regression was performed to estimate the odds ratio (OR) and 95%
confidence intervals (Cls), MACE was defined as acute myocardial infarction, heart failure,
potentially fatal arrhythmias, or cerebral vascular accident. Cardiac death was excluded
from the analysis due to its rarity.

Results: In the SEER database cohort of postmenopausal women, Al treatment was not
associated with higher odds of any MACE (OR 1.05,95% CI [ 0.97, 1.13], p= 0.92), acute
myocardial infarction (OR 1.02, 95% CI [0.90, 1.15], p=0.45), heart failure (OR 1.01, 95% CI
[0.91, 1.13), p=0.44), potentially fatal arrhythmia (OR 1.13, 95% CI [0.91, 1.40], p=0.39), or
cerebral vascular accident (OR 1.12, 95% CI [0.96, 1.27], p=0.49) compared to tamoxifen
when controlling for traditional cardiac risk factors. Data from the Compass database for
the premature menopausal and OFS group shows a lower proportion of MACE (3.54%, N=
28) compared to the SEER cohort (28.22%, N= 7479) when controlling for traditional risk
factors, with this difference being statistically significant (p&It; 0.0001, Fishers exact test).
Conclusion: Among postmenopausal women with HR+ breast cancer, Al treatment was not
associated with increased risk of cardiac outcomes compared to tamoxifen. There was

a lower proportion of cardiac events in young women with premature menopausal or those



undergoing OFS compared to postmenopausal women. More work is needed to study the
effects of premature menopause and to develop cardioprotective strategies.
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Abstract Number: SESS-1075

Background: Abemaciclib, a cyclin dependent kinase 4 /6 inhibitor (CDK4/6i), is approved
for the treatment of hormone receptor positive (HR+), human epidermal growth factor
receptor 2 negative (HER2-) early stage (EBC) and advanced breast cancer (ABC) patients
(pts) in combination with endocrine therapy (ET). Abemaciclib (150 mg twice daily), when
used in combination with ET, leads to high rates of adverse events (AEs) such as diarrhea
which affects over 80% of pts resulting in dose omissions, dose reductions, and
discontinuation (DC). While there is data to support dose reduction in the early and
advanced setting without negatively impacting efficacy, there is limited data on the impact
of a dose escalation strategy on AE profile and compliance. This retrospective study aims to
determine an optimal dosing strategy of abemaciclib for early and advanced HR+, HER2- BC
and to assess discontinuation rate (DCR) and AE rates.

Methods: This retrospective, single-center, cohort study included pts 18 years of age and
older with HR+, HER2- breast cancer who were treated with abemaciclib in combination
with ET at the Duke Cancer Institute (DCI) from October 1, 2015 to September 22, 2023.
EBC and ABC pts were divided into three cohorts based on dosing strategy at initiation:
Cohort A (n=36), dose escalation (50 mg), Cohort B (n=12), non-traditional (100 mg), and
Cohort C (n=80), standard (150 mg). In cohorts A and B, pts were dose escalated at varying
intervals dependent on pt tolerance. The primary outcome was DCR within 90 days due to
AEs. Secondary outcomes included DCR due to all causes within 90 days, reason for DC,
grade of AE experienced, percentage of pts on the standard regimen (cohort C) requiring a
dose reduction, highest dose maintained in the dose escalation group (cohort A), and time
to progression for ABC pts. Logistic regression was used for the primary outcome to
examine the association between DCR and dosing strategy, and descriptive statistics were
used for the remaining outcomes.

Results: A total of 128 pts were included, 43 (34%) with EBC and 85 (66%) with ABC. All
pts were female and the majority were postmenopausal (80.5%). DCR at 90 days due to AEs
was 5.6% in cohort A, 8.3% in cohort B, and 11.3% in cohort C (p = 0.801). Pts in cohort A
had 81% lower odds of abemaciclib DC within 90 days compared to cohort C (OR: 0.19, 95%
CI0.02 to 1.04, P = 0.07). For every 5-year increase in age, there was a 67% increase in the
odds of DC due to AEs (OR: 1.67; 95% CI: 1.2 to 2.49, p = 0.004). 90.6% of pts reported AEs,
with diarrhea and fatigue being the most frequently reported across all cohorts. 54.5% of
pts with EBC and 50.7% of patients with ABC in cohort C required a dose reduction, with
43.9% of pts reducing to 50 mg. 37.9% and 14.3% in cohort A with EBC and ABC,
respectively, achieved a dose of 150 mg. In the ABC group time to progression (TTP) of 278
days (Q1, Q3 146.5, 356) in cohort A and 287 days (Q1, Q3 149, 461) in cohort C.



Conclusion: An abemaciclib dose escalation strategy may be considered in an effort to
reduce the rate of AEs experienced in women with HR+, HER2- EBC and ABC prescribed
abemacicib. The DCR of abemaciclib due to AEs within 90 days was lower with a dose
escalation strategy demonstrating reduced rates of diarrhea, although this was not
statistically significant. Many EBC pts were able to successfully escalate to full dose
abemaciclib, while half of pts who started at standard dose required a dose

reduction. Additionally, TTP was similar in ABC patients regardless of dosing strategy. This
study was limited by small sample size and uneven distribution between study groups.
Additional prospective data is needed to further assess dose escalation strategies with
abemaciclib.
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Abstract Number: SESS-2499

Background: The use of immune checkpoint inhibitors (ICIs), such as pembrolizumab, has
been linked to serious immune-related cardiovascular events, including myocardial
infarction, heart failure, and myocarditis. There is limited data on the prevention of these
immune-related cardiovascular events. Statins, a class of HMG-CoA reductase inhibitors,
have long been used to prevent and reduce the risk of atherosclerotic disease. This study
aimed to investigate if the use of statins might decrease cardiovascular adverse events
associated with pembrolizumab in patients with breast cancer.

Methods: We conducted a retrospective, propensity score-matched cohort study using the
TriNetX Analytics Network database, which includes de-identified electronic health records
from over 70 healthcare organizations and 101 million individuals. We included adult
female breast cancer patients treated with pembrolizumab and chemotherapy from
November 2020 to June 2023. The inclusion criteria specified patients with hypertension,
diabetes mellitus, or hyperlipidemia, as these comorbidities increase the risk of
atherosclerotic disease and may indicate the use of a statin. We excluded patients who
received endocrine or HER2-targeted therapies. The index date was the start of ICI therapy.
We compared patients who received statins to those who had not received statins within
one year prior to the index date. The primary outcome was major adverse cardiovascular
events (MACE), including myocardial infarction, heart failure, and cardiac arrest. Secondary
outcomes included individual MACE components, myocarditis, and pericarditis. All
outcomes were captured within one year following the start of ICI therapy.

Results: We identified 747 eligible patients who received pembrolizumab and
chemotherapy, of which 229 received a statin and 518 did not receive a statin within one
year of starting pembrolizumab. After propensity score matching, 161 patients in each
cohort were well-balanced for demographics, breast cancer-directed therapy, underlying
comorbidities, and cardiovascular medication use. Over a one-year follow-up period, the
incidence of MACE was lower in the statin cohort compared to the non-statin cohort (3.1 vs.
8.7 events per 100 patient-years). In a Cox proportional hazard analysis, statin use was
associated with an approximately 65% lower risk of MACE (Hazard ratio (HR), 0.35 [95%
CI: 0.12-0.96]; log-rank p = 0.033). Patients on statins had a lower incidence of heart failure
(1.2 vs. 5.6 events per 100 patient-years) than those not on statins. Statin use was
associated with a lower risk of heart failure (HR, 0.21 [95% CI: 0.05-0.99]; log-rank p =
0.030). There were no statistically significant differences in the rates of myocardial
infarction (HR, 0.66 [95% CI: 0.19-2.35]; log-rank p = 0.521), myocarditis (no cases for
statin vs. 1 case for non-statin), and pericarditis (HR, 0.97 [95% CI: 0.20-4.82]; log-rank p =
0.974) between the statin and non-statin cohorts.



Conclusion: The use of statins is associated with a lower risk of MACE, principally heart
failure, among breast cancer patients receiving pembrolizumab.
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Background SG is a Trop-2 directed antibody drug conjugate that has shown a statistically
significant and clinically meaningful overall survival benefit for pts with HER2- ABC in two
phase III trials. The most common SG-related adverse events (AEs) were neutropenia and
diarrhea, which frequently led to treatment modifications. The PRIMED trial previously
demonstrated that primary prophylactic administration of G-CSF and loperamide resulted
in a clinically meaningful reduction of neutropenia and diarrhea during the first two
treatment cycles. Herein we report the extended safety follow-up and secondary efficacy
endpoints.

Methods PRIMED (NCT05520723) is an open-label, single-arm, phase II trial. Pts with
HER2- ABC previously treated with 1-2 lines of chemotherapy in the advanced setting were
eligible. Pts with hormone receptor-positive (HR+) tumors had to be refractory to at least
one prior endocrine therapy-based regimen and have received a CDK4/6 inhibitor for ABC.
SG (10 mg/kg intravenously, days 1 and 8, every 21 days) was administered until disease
progression or unacceptable toxicity. G-CSF (0.5 MU/kg/day subcutaneously, days 3, 4, 10,
and 11) and loperamide (2 mg orally, twice a day or 4 mg daily, days 2, 3,4, 9, 10, and 11)
were given during the first two cycles and could continue based on physicians discretion.
Secondary efficacy endpoints included progression-free survival (PFS), objective response
rate (ORR), clinical benefit rate (CBR), and overall survival (0S).

Results Between February 2023 and September 2023, 50 pts were enrolled (triple-negative
breast cancer [TNBC], n=32; HR+/HER2-, n=18). At data cut-off (May 5, 2024), with a
median follow-up of 9.0 months (range; 0.2-13.5), 9 pts remained on SG treatment. The
median PFS for TNBC pts was 6.4 months (95%CI; 6.1-10.3) and for pts with HR+/HER2-
tumors, it was 5.8 months (95%CI; 2.2-NA). The ORR and CBR were 34.4% and 71.9% for
TNBC, and 16.7% and 44.4% for HR+/HER?2- pts, respectively. OS data was immature at the
time of analysis. During the first two cycles, the incidence of any grade (G) neutropenia and
diarrhea were 28.0% and 34.0%, respectively. A total of 8 pts (16.0%) had ? G 3
neutropenia (12.0% G3; 4.0% G4) and 8 pts (16.0%) had ? G 2 diarrhea (4.0% G3, with no
G4). With the extended follow up, the incidence of any G neutropenia and diarrhea were
42.0% and 44.0%, respectively. A total of 12 pts (24.0%) had ? G 3 neutropenia (18.0% G3;
6.0% G4; with no febrile neutropenia) and 9 pts (18.0%) had ? G 2 diarrhea (4.0% G3, with
no G4). The overall rate of all AEs associated with dose reductions and treatment



interruptions was 22.0% and 50.0%, respectively. Four pts discontinued due to AEs, two of
which were SG-related (G2 enteritis and G3 diarrhea). ? Conclusions The efficacy results of
SG in the PRIMED study are consistent with previously reported data, with lower rates of all
grade and ? G 3 neutropenia and diarrhea. G-CSF and loperamide should be considered as
prophylactic treatment for pts receiving SG.
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Abstract Number: SESS-736

Background & Aims.

There is strong evidence that &gt;50% of patients undergoing chemotherapy are affected by
peripheral polyneuropathy referred to as CIPN. Notably, up to 40% of these patients may
develop a chronic neuropathy. A recent meta-analysis revealed that CIPN-associated
neuropathic symptoms may persist in &gt;80% of early breast cancer patients for 1-3 years
after treatment. Considering the high survival prognosis of these patients, it appears
essential to develop strategies that attenuate CIPN to increase their quality of life (QoL).
Chemotherapeutic drugs such as paclitaxel and oxaliplatin produce neuropathic symptoms
during or immediately after treatment. These drugs have been shown to potentiate
thermosensitive receptors, sensitizing epidermal nociceptive terminals. Topical control of



this sensitization may improve the sensory symptoms of CIPN and increase patients quality
of life. A previous pilot study in a cohort of 27 patients with CIPN grades /Il showed that
topical application of a formulation containing a thermosensitive receptor modulator
(Oncapsisens®) relieved sensory symptoms and increased patients' dermatological QoL.
Therefore, preventive modulation of nociceptive epidermal endings with Oncapsisens®
may help delay the onset of CINP and decrease the intensity of sensitive symptoms.
Methods.

A randomized, double-blind study (hydrating cream (A) and nociceptive formulation
Oncapsisens® (B) was approved by the Ethics Committees of participating hospitals. A
cohort of 121 patients diagnosed with stage I-I1I breast cancer were included. Participants
started a daily application of the assigned cream in hands. Upon appearance of sensory
symptoms in hands or/and feet, participants applied the cream twice daily in hands and
feet. Follow up of CIPN grade and adverse effects was conducted by oncologists, and quality
of life questionnaires by sponsor. Differences between groups of qualitative variables were
analyzed with the Fisher or Chi-square tests, and of quantitative variables with the non-
parametric Wilcoxon signed-rank or Mann-Whitney rank tests.

Results.

60% of participants with a variety of chemotherapeutic treatments containing taxanes
and/or platins developed distal CIPN. Withdrawals were similar in both

groups. Application of cream B significantly delayed the appearance of sensory neuropathic
symptoms (66.7% cream B vs. 49% cream A), attenuated the incidence of CIPN in hands,
and improve sensory symptoms according to the Leonard scale. We also observed a lower
incidence trend of CIPN in patients using cream B. Both creams were satisfying to patients.
Only 2 patients in both groups complained of pruritus and were withdrawn from the study.
Conclusions.

These findings suggest that topical modulation with a cream of nociceptor thermosensory
sensitization delays the onset and improves CIPN symptoms.
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Background: Trastuzumab and other HER2-directed agents have changed the natural
history of HER2-positive breast cancer; these agents have also been associated with cardiac
dysfunction. Current guidelines recommend monitoring left ventricular ejection fraction
(LVEF) every 3 months while patients are receiving selected HER2-directed agents.
However, the incidence of symptomatic or clinically significant cardiotoxicity appears to be
low, especially with ADCs, and the high frequency of cardiac monitoring may not be cost-
effective. This study aimed to define the incidence of clinically relevant cardiotoxicity in
patients receiving trastuzumab, trastuzumab emtansine (T-DM1), or trastuzumab
deruxtecan (T-DXd).

Methods: A literature search of the Ovid Medline, Elsevier Embase, and Ovid Cochrane
databases was conducted. The results were then uploaded to Covidence online software for
the formal review by two independent reviewers. Statistical analysis was carried out using
R software. This was a single-arm cumulative incidence meta-analysis investigating the
cardiac safety of HER2-directed agents. A random-effects model was used for analysis,
assuming the data come from varied populations with different distributions. The results
were presented as pooled analysis in forest plots. We used the Cochrane Q chi-square test
and 12 statistic to examine heterogeneity across studies; P values &It;0.10 and 12&gt;50%
were considered significant for heterogeneity. PROSPERO database ID: CRD42024513386.
Results: A total of 55 publications (n=39,335) were included: 37 for trastuzumab
(n=28,808), 6 for T-DXd (n=2,331), 13 for T-DM1 (n=8,196), one used T-DM1 and T-DXd.
We included one phase 1, two phase 1/2, 22 phase 2, and 30 phase 3 studies. A total of 25
studies included patients with early breast cancer and 30 with metastatic disease. A
random-effects single-arm meta-analysis was completed to determine the incidence of
cardiotoxicity associated with these drugs; the overall incidence of cardiotoxicity was 8%
(95% CI 6; 10.4) with trastuzumab, 1.4% (95% CI 0.8; 2.6) with TDM-1, and 2% (95% CI
1.4; 2.9) with T-DXd. The incidence of symptomatic cardiotoxicity was 1.6% with
trastuzumab, 0.4% with T-DM1 and 0.3% with T-DXd. There was a numerically higher
incidence of decreased LVEF in those with metastatic disease relative to those with early
breast cancer (trastuzumab: 9.8% vs. 7% and T-DM1: 1.7% vs. 0.9%, respectively). Patients
treated with concurrent pertuzumab had a numerically slightly lower risk of decreased
LVEF (trastuzumab 6.2 vs. 9% and T-DM1 1.3% vs. 2.5%).

Conclusions: In this meta-analysis, we concluded that the incidence of cardiotoxicity was
higher with trastuzumab when compared to T-DM1 and T-DXd. Moreover, the risk of
symptomatic cardiotoxicity is low across all these agents, ranging from 0.3-1.6%. The



incidence of cardiotoxicity was lower with ADCs than with trastuzumab. Our findings
suggest that the incidence of clinically relevant cardiotoxicity is low and low and therefore,
monitoring LVEF every 3 months may not be necessary. Less frequent monitoring could
decrease the number of visits for patients as well as financial toxicity. Future steps include
developing a cost-effectiveness analysis to determine if cardiac monitoring every 3 months
is the most appropriate for patients at standard cardiovascular risk.
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Background

The treatment of Hodgkin lymphoma (HL) has significantly evolved over the past few
decades, combining less toxic chemotherapy and radiotherapy approaches. These
advancements have improved relapse-free survival, particularly in the early stages of the
disease. However, improved survival has led to an increase in secondary cancers, with
breast cancer being the most frequent. Furthermore, despite transitioning to less extensive
radiotherapy regimens like involved-node (INRT) and involved-site (ISRT) radiation, the
risk of developing secondary breast cancer persists.

Purpose

The aim of this study was to analyze the clinical and histological characteristics of breast
cancers occurring after Hodgkin lymphoma, as well as their outcome. Particular attention
was given to the effectiveness and safety of breast-conservative surgery in this population.
Materials and Methods

We conducted a retrospective study on the records of 218 patients who developed stage 0
to III breast cancer (in situ or invasive) after treatment for HL at the Institut Curie between
1951 and 2022. Comprehensive demographic, clinical, and therapeutic data were collected,
including treatment modalities for HL and breast cancer, as well as survival and
locoregional control outcomes. Statistical analyses were performed using R software
version 4.1.1.

Results

The median age at HL diagnosis was 24 years [7-79 years]. The median radiotherapy dose
received by the mediastinum was 40 Gy, mainly using the mantle technique (79.8%). Breast
cancer appeared at a median age of 47 years [22-86 years], with a median interval of 21
years [5-51 years] after Hodgkin lymphoma. A total of 12 patients (5.5%) were diagnosed
with synchronous bilateral breast cancer. Locoregional treatment included mastectomy in
117 patients (56.0%) and lumpectomy in 92 patients (44.0%), with adjuvant radiotherapy
in 99 patients (47.6%). Isocentric lateral decubitus irradiation (ILD) was performed for 48
patients treated by tumorectomy (63.2%).

With a median follow-up of 29.7 years after HL. and 7.7 years after breast cancer, the 5-year
overall survival and locoregional control rates were 89.2% and 86.4% for invasive cancers,
and 100% for in situ cancers. There was no significant difference in terms of 5-year local
control between patients who underwent lumpectomy and those who underwent
mastectomy: 95.1% and 88.1%, respectively (p=0.36). The 5-year survival rate without
controlateral cancer was 93.8% [95% CI: 90.397.5%]. The 5-year metastasis-free survival
rate was 87.4% [95% CI: 82.792.4%], with no difference observed between patients treated
conservatively compared to those treated with mastectomy (96.5% versus 80.7%, p = 0.19).



Long-term effects and aesthetic outcomes were evaluated in all patients, respectively. No
late sequelae were reported, only slight decreases in glandular volume were observed.
Conclusion

Breast-conserving surgery, combined with appropriate radiotherapy, can be considered in
the treatment of breast cancers after HL despite prior thoracic irradiation. This approach
provides comparable outcomes in terms of local control and survival while reducing the
risk of long-term complications associated with mastectomy. Incorporating techniques such
as the lateral decubitus isocentric radiotherapy approach further enhances the efficacy and
safety of breast-conserving therapy in this patient population.

Keywords Hodgkin lymphoma, Breast cancer, Secondary malignancy, Breast-conserving
surgery, Radiotherapy
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Background: Trastuzumab deruxtecan (T-DXd) has been initially approved for the
treatment of HER2-positive unresectable or recurrent breast cancer after prior
chemotherapy in Japan. While there is accumulating evidence demonstrating the efficacy of
T-DXd in various types of cancers, interstitial lung disease and pneumonitis (ILD/p) are
recognized as important identified risks associated with the use of T-DXd. Understanding
the risk of ILD/p is crucial for optimizing ILD risk management and promoting the safe use
of T-DXd. We conducted an all-patient post-marketing surveillance (PMS) study in patients
with HER2-positive unresectable or recurrent breast cancer in Japan to investigate the
incidence of ILD/p and factors associated with its development.

Methods: This study was conducted as an observational, multicenter, PMS
(jRCT1080225197) with an observation period of 18-months that enrolled all patients
treated with T-DXd for breast cancer in Japan. Patients who initiated T-DXd treatment
between May 2020 and November 2021 were enrolled. Physician-assessed ILD/p events
were retrospectively reviewed by an independent adjudication committee; events
adjudicated as drug-related ILD/p were summarized. The factors associated with the
development of adjudicated drug-related ILD/p were investigated using a Cox proportional
hazards model.

Results: A total of 1731 patients (99.5% females) with a median age of 60 years (range: 27-
87) were included in the safety analysis set. The majority of patients (92.1%) had an
Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 1 or less. The
median duration of T-DXd treatment was 9.4 months (range: 0.7-17.9), and the
discontinuation rate during the 18-month observation period was 74.9% with the most
common reason for discontinuation being progression of primary disease (46.0%). The
incidence of any grade, grade 73, and grade 5 adjudicated drug-related ILD/p were 16.1%,
3.0%, and 1.0%, respectively. More than 80% of adjudicated drug-related ILD/p had
resolved, were resolving, or resolved with sequelae within 24 weeks from onset. A
multivariate analysis indicated that medical history and/or comorbidity of ILD/p [hazard
ratio (HR) = 2.237, 95% confidence interval (95% CI): 1.210, 4.134], baseline renal
impairment [mild impairment (creatinine clearance, 60? to &It;90 mL/min; HR = 1.719,
95% CI: 1.272, 2.322), moderate impairment to end stage (creatinine clearance, &lIt;60
mL/min; HR = 1.850, 95% CI: 1.240, 2.761)], higher body mass index (BMI 721.3 kg/m2
[median], HR = 1.649, 95% CI: 1.275, 2.133), and male gender (HR = 3.634, 95% CI: 1.299,
10.163) were associated with the development of ILD /p.

Conclusions: This study provides the first real-world experience with T-DXd, including over
1700 patients with breast cancer in Japan. The findings indicate that the risk of ILD/p in the
real-world setting does not differ from that observed in clinical trials, suggesting that no



new safety concerns were identified by this PMS. Medical history and/or comorbidity of
ILD/p, baseline renal impairment, higher BMI, and male gender were identified as factors of
interest associated with the development of ILD/p in patients with breast cancer. Further
investigation into the identified factors of interest may offer insights into the development
of ILD/p among T-DXd treated breast cancer patients in Japan.
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Background: Cancer therapy-induced thrombocytopenia (CTIT) is a common hematologic
toxicity for patients with breast cancer (BC) causing anti-cancer therapy delays, dose
reductions, and discontinuation. As a novel oral thrombopoietin-receptor agonist (TPO-RA),
hetrombopag might raise platelets in patients with CTIT. We carried out a prospective,
single-arm trial to assess the efficacy and safety of hetrombopag monotherapy in CTIT
among patients with BC (ChiCTR2200062811). Methods: Thrombocytopenic patients with
BC (Age 718 years, platelet counts&lt;75x109/L) caused by anti-tumor treatments were
eligible. The enrolled patients received hetrombopag monotherapy (5.0mg, qd) until
reaching a recovery in PLT ? 80x10 9 /L or an increase of ?50x109/L compared to the
baseline. The treatment would stop when patients accepted 14 consecutive days of
treatment or reached the discontinuation criteria. Platelet examination was taken every 3
days during the study period. The daily blood test was required if the baseline platelet
counts &It;50x109 /L. The primary endpoint was platelet response within 14 days, denoted
by arecovery in PLT ?75x109/L compared to the baseline. The secondary endpoints
included the proportion of patients with platelets recovered to ? 100x10 9 /L, the
proportion of patients with platelet transfusion, the incidence of dose reduction, delay, or
discontinuation of consecutive cancer therapy cycles, and the safety. Results? From January
1, 2024, to June 30, 2024, 19 patients were screened for eligibility. The baseline
characteristics were as follows: The median age was 51, with the majority (89.5%,17/19) at
clinical stage IV. All patients with BC were treated with different anti-tumor regimens
(31.6% (6/19) with chemotherapy therapy only, 21.1% (4/19) with antibody-drug
conjugate (ADC) therapy, 15.8% (3/19) with chemotherapy plus targeted therapy, 15.8%
(3/19) with endocrine therapy plus targeted therapy, 5.3% (1/19) with chemotherapy plus
PD-1 inhibitors, 5.3% (1/19) with chemotherapy plus PD-1 inhibitor and antiangiogenic
agent, 5.3% (1/19) with ADC plus antiangiogenic agent). Among them, 42.1% (8/19) of
patients have received 73 lines of therapy. The median time from the last anti-tumor
treatment to meet the inclusion requirement was 7 days (range, 1-22 days). The median
value of baseline platelet counts was 65x10 9 /L (range, 28-74x10 9 /L). All patients
experiencing ? grade 2 thrombocytopenia (PLT&It;75x10 9/L) after anti-tumor received
hetrombopag monotherapy 5.0mg/day. Among them, 10.5% (2/19) experienced grade 3
thrombocytopenia. Treatment response was 89.5% (17/19), with a median time of 3 days
(range, 3-9 days) to respond. The proportion of patients with platelets recovered to
7100x109/L was 68.4% (13/19), with a median time of 6 days (range, 3-6 days) to respond.
The incidence of dose reduction and delay of consecutive planned chemotherapy cycles
were 18.8% (3/16, 3 patients had changed treatments due to disease progression or



turning into maintenance therapy) and 42.1% (8/19), respectively. Especially, the platelet
counts of 2 patients with severe thrombocytopenia (PLTs were 28x109/L and 39x109/L at
baseline, respectively) increased to 7100 x 109/L in 6 days after hetrombopag treatment.
For safety, during the treatment of herombopag, there were 15.8% (3/19), 10.5% (2/19),
and 5.3% (1/19) experienced grade 3-4 white blood cell count decreasing, neutrophil count
decreasing, and anemia, respectively. No thrombosis was observed. There were no ? grade 3
increased AST and/or ALT. Conclusion: In this study, hetrombopag monotherapy is

efficacious and well tolerated, substantiating its potential role as a novel treatment strategy
for CTIT patients with breast cancer.
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Background: Cancer-related cognitive impairment (CRCI) negatively impacts the quality of
life (QoL) of patients with breast cancer (BC) and their ability to return to work. CRCl is a
complex and multifactorial condition, with consensus that longitudinal studies are
necessary to study this phenomenon. This study aimed to investigate differences in the
trajectory of cognitive function in patients with BC following exposure to chemotherapy



(CT) or endocrine therapy (ET).

Patients and Methods: The Champalimaud-Helsinki study is a prospective cohort study
developed as part of the BOUNCE project (H2020 Grant Agreement 777167), to assess
cognition in patients with BC undergoing systemic treatment. Women aged 18-70 years,
with Stage I-1II Luminal-like BC treated with curative intent, and with no neurological or
major psychiatric diseases, were eligible. All patients received local treatment with surgery
and some with radiation therapy, according to standard practice. Two longitudinal cohorts
were defined: 1) High-risk disease, where patients received neo (adjuvant) CT with taxanes
with or without anthracyclines, and sequential ET; 2) Low risk disease, where patients
received ET only. Cognitive complaints (Cognitive Function domain of the EORTC QLQ-C30
questionnaire), and battery of objective neuropsychological tests covering the domains of
memory, attention, and executive function were assessed before starting systemic
treatment, and at 6 months and 1 year after the baseline assessment Baseline comparisons
were made between the CT and ET groups. Longitudinal analysis was conducted using a
Linear Mixed-Effects Models.

Results: A total of 207 patients were recruited between February 2020 and October 2021,
102 in the CT group and 105 in the ET group, and 19.5% and 18.1% attrition rates,
respectively. Women in the CT group were younger [mean age 51.4 years (SD 9.1) vs 55.7,
(SD 8.8)], were more frequently in pre- or perimenopausal status (51% vs 31.4%), and had
a more advanced disease (stage II/11I: 76.4% 20.1%). There were no differences in
education or other relevant sociodemographics known to affect cognition. At baseline, the
CT group had higher rates of clinically significant anxiety (24.7% vs. 4.1%) and depression
(3.7% vs. 0%; p&lt;.001), but no differences were observed regarding cognitive complaints
or neuropsychological test performance. In the first 6 months, both groups reported a
decline in self-reported cognitive function, indicating more cognitive complaints
(p&lt;0.001), with partial recovery at 1 year. A time-group effect was not found (p=0.40). No
decline or time-group effect was seen in objectively assessed memory, attention, or
executive function.

Conclusions: Six months after initiating systemic treatment, patients with luminal-like BC
experienced increased cognitive complaints, regardless of whether they received
chemotherapy or endocrine therapy only, with no decline observed in objective
neuropsychological performance. This underscores the impact of endocrine therapy on self-
reported cognitive function. A better understading of CRCI is essential for developing
interventions in the early-phase of BC systemic treatments, aiming to lessen CRCI severity
and duration and improve QoL.
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Background: Breast cancer patients on adjuvant aromatase inhibitor (Al) therapy or
ovarian failure secondary to treatment are at high risk of decreased bone mineral density
(BMD). NCCN[VP1] (National Comprehensive Cancer Network) currently recommends non-
hormonal agents to prevent the loss of BMD, i.e. bisphosphonates and denosumab. The
duration of denosumab treatment can vary, however will typically be discontinued after Al
treatment is stopped. When discontinued, the decreased osteoclast activity can increase
significantly, causing a rebound effect. It is becoming common practice to administer a dose
of zoledronic acid, which does not carry the rebound effect, after discontinuing denosumab.
There is minimal evidence that this practice is clinically necessary in the oncology
population.

Methods:

In this retrospective, single center study we examined patients with early-stage breast
cancer who received and discontinued denosumab or zoledronic acid. IRB approval was
obtained. Number and length of treatments, fractures of any kind, and delay in BMA were
collected from the electronic medical record using diagnosis codes.

Results:

Of the 587 patients with cancer treated from July 1, 2018 July 1, 2023 who received
hormonal therapy (Al) and received more than one dose of zoledronic acid or denosumab,
258 did not have bone metastases, alternative indication for bone modifying agents, or
other primary cancers. Baseline characteristics were well balanced. 185 patients received
zoledronic acid. 11 patients (5.9%) had a fracture after stopping zoledronic acid, with an
average of 240 days after treatment. 73 patients received denosumab. 32 patients (44%)
had a dose of zoledronic acid after denosumab, 41 patients (56%) did not receive
zoledronic acid. After stopping denosumab and receiving a dose of zoledronic acid, 4 (13%)
patients had a fracture an average 656 days after the last dose. Patients who [VP2] did not
receive a dose of zoledronic acid after stopping denosumab, 3 patients (7%) had a fracture
at an average of 627 days. 5 patients had a significant delay in treatment (gap of ?1 month
or greater) with either denosumab or zoledronic acid and no patients had a fracture during
or after treatment.

Conclusions:

The authors saw similar rates of fracture after discontinuing zoledronic acid or denosumab.
If patients had discontinued denosumab, there were similar rates of fracture whether they
received a dose of zoledronic acid to prevent the rebound effect or not. Further research
needs to be completed to continue to investigate if the rebound effect of denosumab is
clinically relevant in early-stage breast cancer patients for risk of fracture.



P1-02-15: Natural history including the incidence, severity and management of
diarrhea in patients with breast cancer receiving abemaciclib and pertuzumab-based
therapies with or without standard chemotherapy: Data from placebo arm of the
OnTarget study

Presenting Author(s) and Co-Author(s): Pablo Okhuysen, Pablo C. Okhuysen, Eric Roeland,
Lee Schwartzberg, Hope Rugo, Stacy Tinianov, Kelly Shanahan, Enoch Bortey, Jim
Bolognese, Pravin Chaturvedi

Abstract Number: SESS-3651

Background: Cancer therapy-related diarrhea (CTD) is a common adverse effect of targeted
therapies (e.g., TKIs, CDK4/6 inhibitors), resulting in treatment modifications and poor
clinical outcomes. Yet, longitudinal patterns of CTDs impacts on cancer therapy (e.g., dose
reductions, delays, and/or discontinuation) remains poorly characterized. Here we present
patient reported outcomes (PRO) data on the incidence and severity of diarrhea in adult
patients with breast cancer receiving abemaciclib and pertuzumab-based therapies in the
placebo arm of the OnTarget study (NCT04538625).

Methods: OnTarget was a randomized, multicenter, double-blind, placebo-controlled
prophylactic trial evaluating crofelemer versus placebo in adults with solid tumors
receiving targeted therapies with or without standard chemotherapy. Patients were
randomized to crofelemer or placebo given orally twice daily for 12 weeks. PRO-based
diarrhea events were captured real-time using a mobile device. Key exclusions included
immunotherapy, neratinib, irinotecan, colitis/ostomy/abdominal surgery ?3 months, and
antidiarrheal or antibiotic use 7?7 days. PRO grading used The National Cancer Institute
(NCI) Common Terminology Criteria for Adverse Events (CTCAE) Version 5.0 for the
number of loose/watery stools (LWS)/day using the Briston Stool Form Scale (6 or 7) for
grades 1-4 of diarrhea. The incidence of diarrhea was evaluated as the proportion of days
with LWS for each 21-day period of the 84-day treatment period. The proportion of patients
requiring targeted therapy or chemotherapy dose modifications, including reductions,
interruptions or discontinuations, were evaluated over each 21-day period. The proportion
of patients using antimotility drugs as rescue medications for each cycle were also
evaluated.

Results: The OnTarget study enrolled 287 adults with 10 solid tumor types and 24 unique
targeted therapies. Patients were randomized 1:1 to placebo (n=142) or crofelemer
(n=145) to prevent diarrhea. The safety population of patients with solid tumors
randomized to the placebo arm was 135. The median age was 59 yrs [IQR: 51-57 yrs],
18.5% non-White). PRO data on diarrhea were available for 126 patients with different
solid tumors over the 12-week period. Specifically, 81 (57%) were patients with breast, 18
(12.7%) lung, 14 (9.9%) renal, 9 (6.3%) liver, and 4 (2.8%) gastrointestinal cancers in the
placebo group. Kinase inhibitors were administered to 49 (38.9%) patients with lung, renal,
liver, breast and gastrointestinal cancers; two cohorts of patients with breast cancer
received abemaciclib [n=44; 34.9%] and pertuzumab-based therapies with chemotherapy
[n=29; 23%]. Abemaciclib patients experienced their maximum grade diarrhea during days



22-42 of their treatment, with a median of 7.1 LWS/week (IQR: 3.1-10.4). Over the 12-week,
abemaciclib treatment period, a total of 18 (43.9%) patients with breast cancer required a
dose modification due to diarrhea, and 24 (58.5%) reported rescue loperamide use. In
contrast, those receiving pertuzumab/trastuzumab/docetaxel and carboplatin [n=17] had
maximum median grade diarrhea during cycle 1 with 7.1 LWS/week (IQR: 4.6-12.3), and
75% of these patients reported rescue loperamide use. For the 4-cycle period for this
pertuzumab cohort, the median LWS/week was 6.19 (IQR: 3.3-8.4), with all patients
requiring a dose modification and 88.2% reporting rescue loperamide use.

Conclusion: This PRO-based prophylactic study on the incidence of diarrhea in patients with
breast cancer receiving abemaciclib or pertuzumab-based therapies with standard
chemotherapy over a 12-week period showed that most patients with breast cancer
required dose modifications due to diarrhea and/or used rescue medications to remain on
their cancer therapy. The use of real-time PRO data on CTD in adult patients with breast
cancer shows that diarrhea remains a neglected and under-reported comorbidity of cancer
treatment.
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Background: The integration of cyclin-dependent kinase 4 and 6 (CDK4/6) inhibitors with
endocrine therapy (ET) has revolutionized the management of estrogen receptor-positive
(ER+), human epidermal growth factor receptor 2-negative (HER2-) breast cancer. The
ability of CDK4/6 inhibitors to induce cell cycle arrest is well documented, however, their
potential to modulate the tumor immune microenvironment (TIME) has recently been
appreciated. Pre-clinical studies suggest that CDK4 /6 inhibitors elicit an anti-tumoral
immune response through increased antigen presentation, activation of T- cells, and
suppression of T regulatory cells. However, these data lack the granularity to characterize
the impact of CDK4/6 inhibitors on the diverse immune cell populations including the
myeloid compartment within the TIME. Here, we use single-cell RNA-sequencing (scRNA-
seq) of isolated CD45+ cells to characterize the baseline immune landscape and the
immunomodulatory effects of abemaciclib and ET in matched advanced ER+/HER2- breast
tumor biopsies.

Methods: Sixteen patients with ER+/HER2- advanced breast cancer with lesions amenable
to biopsy and beginning 1st-line abemaciclib and ET were enrolled (NCT04352777) and
underwent a biopsy at baseline and 4 weeks post-treatment. Biopsies were immediately
dissociated into single-cell suspensions and viably cryopreserved. Prior to scRNA-seq,
cryopreserved single-cell suspensions were thawed and CD45+ cells were isolated. scRNA-
seq libraries were prepared using 10X Genomics 3 Gene Expression kit and raw data were
processed using Cell Ranger (10X Genomics). Data integration, clustering, and differential
expression analysis were performed using Seurat. Clusters were annotated using canonical
cell type markers. Responders were defined as patients on treatment for greater than 6
months without progression as assessed by RECIST 1.1. Changes in relative cell type
proportion were assessed per patient, timepoint and lineage (myeloid or lymphoid).
Survival analyses were performed with gene expression data from the METABRIC cohort.
Results: In total, 13 matched pairs were evaluable with an average patient age 60.8 years. Of
these patients, 8 were classified as responders, 3 as non-responders, and 2 were not
evaluable. From the 170,798 cells analyzed, we identified T-cells, NK cells, B-cells,
plasmablasts, myeloid cells, and a cluster of proliferating immune cells. Responders had an
expansion of activated, GZMA+/IFNG+ CD8+ T-cells and NK cells (p &It; 0.05) and a
concordant decrease in exhausted TIGIT+/PD-1+ T-cells. Additionally, our data reveal a
complex and functionally heterogeneous myeloid subpopulation. We identified 14 diverse



myeloid populations. Within the myeloid compartment, we identify a population of TREM2+
lipid-associated macrophages (LAMs), associated with a highly suppressive phenotype in
multiple solid tumor types including breast, that decrease in relative proportion following
treatment with abemaciclib and ET in treatment-responsive patients. Differential
expression analysis was used to generate a gene signature defining this population. Lower
expression of our TREM2+ LAM signature is significantly associated with improved overall
survival in ER+/HER2- breast cancer patients from the METABRIC cohort.

Conclusions: Using scRNA-seq analysis, we show that response to abemaciclib and ET is
associated with an increase in cytotoxic lymphoid populations and a decrease in exhausted
T-cells. For the first time, we show an immunosuppressive population of TREM2+ LAMs
decreases following treatment with abemaciclib and ET in responsive patients. In a separate
dataset, lower expression of a TREM2+ LAMs gene signature is associated with improved
overall survival. Further translational work is ongoing to assess the promise of targeting
TREM2+ LAMS in ER+/HER2- MBC.



P1-02-17: Rediscovering Denosumab: Immunomodulation of the Tumor
Microenvironment in Early-Stage Breast Cancer through RANK Pathway Inhibition

Presenting Author(s) and Co-Author(s): Andrea Vethencourt, Andrea Vethencourt, Eva M.
Trinidad, Eduard Dorca, Teresa Soler-Monso, Anna Petit, Alexandra Barranco, Gema Pérez-
Chacon, Marina Ciscar, Gonzalo Gomez, Gonzalo Soria Alcaide, Elena Pifieiro, Maria Jimenez,
Elvira Purqueras, Silvia Vazquez, Agostina Stradella , Bartomeu Fullana, Adela Fernandez,
Rafael Villanueva , Veronica Obadia, Sabela Recalde , Miguel Gil-Gil, Sonia Pernas, Catalina
Falo, Eva Gonzalez-Suarez

Abstract Number: SESS-1140

Background: The RANK signaling pathway has emerged as a potential therapeutic target in
breast cancer (BC). Preclinical and clinical data support that RANK inhibitors enhance the
anti-tumor immune response. Recently, we have presented the primary outcomes of our
window-of-opportunity clinical trial D-BIOMARK (NCT03691311), although denosumab did
not reduce tumor cell proliferation (Ki67) or survival (Cleaved Caspase 3), an increase in
stromal tumor-infiltrating lymphocytes (TILs) was observed. The present report focuses on
the immunomodulatory effects (IME) of denosumab in the tumor microenvironment (TME).

Methods: A total of 58 evaluable patients were randomized 2:1 to receive two doses of 120
mg of denosumab before surgery or no treatment. Paired biopsies at surgery and baseline
from each patient were compared using paired sample t-tests. The expression of RANK and
RANKL was analyzed by immunohistochemistry (IHC). Serial tissue sections were stained
for CD3, CD4, CD8, CD20, CD68, MUM1, CD4/FoxP3, PD1, and PDL1 by IHC. Quantification
was performed using QuPath software, with some parameters confirmed by manual
quantification. RNA sequencing was performed in 47 of the 58 included cases (31 in the
experimental group and 16 in the control group). Differentially expressed genes (DEGs) and
gene set enrichment analysis (GSEA) were performed, and finally CIBERSORT analysis was
used to infer immune cell content from gene expression data.

Results: An increase in CD8+ cytotoxic T lymphocytes was observed in patients treated with
denosumab by QuPath analysis (paired t-test 0.002 in the experimental group vs. 0.052 in
the control group). Manual quantification showed a significant increase in CD3+, CD8+ and
CD68+ macrophages in both groups, but only the control group showed an increase in
immunosuppressive regulatory T cells (Treg). Transcriptomic analysis revealed that the
increase in DEGs between diagnostic and surgical specimens was higher in the experimental
group (adjusted p-value &It;0.05). GSEA confirmed that denosumab regulates immune
activation, metabolism and oxidative phosphorylation pathways. CIBERSORT analysis
showed an increase in global TILs in the experimental (p=0.01) and control (p=0.04) arms,
consistent with manual TILs quantification. Importantly, changes exclusive to the
experimental group included a significant decrease in immunosuppressive cells: M2
macrophages (experimental p=0.008; control p=0.230) and regulatory T cells (experimental
p=0.016; control p=0.314), with a similar trend for neutrophils (experimental p=0.065;



control p=0.372) and conversely an increase in monocytes (experimental p=0.014; control
p=0.436). Tumor and stromal RANK basal expression were associated with highly
proliferative tumors, as indicated by Pearson correlation with Ki67 (tumor RANK: 0.290,
p=0.032; stromal RANK: 0.418, p=0.001). Basal expression of RANK or RANKL in both
tumor and stroma did not function as a response biomarker for the increase in TILs, and
potential biomarkers are still under investigation.

Conclusion: Denosumab exhibited IME effects in early BC particularly a reduction of M2
macrophages and immunosuppressive cells. These results highlight the importance of the
RANK pathway in modulating the TME and encourage further investigation into the
potential targeting of the RANK pathway as an IME treatment in breast cancer.
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BACKGROUND: Neoadjuvant pembrolizumab (Pembro) is now a standard of care for triple
negative breast cancer (TNBC), but not all patients respond and that is also the case even
when radiation (RT) is added. To this end, elucidation of the mechanisms of treatment
resistance is in urgent need. Cancer-associated fibroblasts (CAFs), consist of inflammatory
CAFs (iCAFs, which secrete cytokines and suppress immune cells) and myofibroblastic CAFs
(myCAFs, which remodel the extracellular matrix), have been shown in in Vitro system that
they promote tumor growth and metastasis while suppressing immune reactions by
interacting with the other cells. This study aims to elucidate the mechanisms how CAFs play
arole in resistance to Pembro or Pembro with RT in breast cancer patients using single-cell
analyses in NCT03366844 clinical trial.

METHODS: Phase Ib/II trial, Breast Cancer Study of Preoperative Pembrolizumab +
Radiation (NCT03366844) collected biopsy samples longitudinally from the primary TNBC
tumor in 34 patients; at baseline prior to any intervention, after a single dose of Pembro,
and after RT while on Pembro. 23 patients achieved pathologic complete response (R) and
11 did not (NR) when treated with chemotherapy after biopsies prior to surgery. Among R
group, R1 was the patients who continued to have strong immune cell infiltrates from
baseline, and R2 was the patients that immune cell infiltration gradually increased while on
treatments. In total of over 510,000 cells were collected and analyzed using Single-cell RNA
sequencing,

RESULTS: The proportion of CAFs to all cells was higher in the NR group (18.6%) compared
to the R group (7.3%). However, the proportions of iCAFs and myCAFs within CAFs were
constantly similar at any point during the treatments in both R and NR groups (iCAFs: 60-
70%, myCAFs: 30-40%). The proportion of CAFs to total stromal cells was about 80% at
baseline, but it decreased by treatments, with an increase in the endothelial cell fraction (0-
25%) regardless of R or NR. In R1, the myCAF fraction increased while the iCAF fraction
decreased by treatments. In R2, the myCAF fraction was initially high but decreased, with
the iCAF fraction increasing, reversing their ratios by the end of Pembro and RT.
Additionally, almost no stromal cells other than CAFs were detected in R1, whereas
endothelial cells increased from 38% to 65% in R2 after a single dose of Pembro. We next
analyzed which cell express what as a ligand to which target cell in cell-cell communication.
In the R group, T cells expressed TGF-betal and Interferon-Gamma, and B cells expressed
IL-1beta as ligands to CAFs. Meanwhile, in the NR group, T cells expressed TGF-betal, while
B cells expressed IL-1alpha and IL-1beta when compared after first Pembro treatment to
baseline. However, the ligand response from immune cells disappeared after the first
Pembro treatment. CAFs expressed CXCL12 as ligands to T cells after RT+Pembro treatment
in the NR group. The ligand response from CAFs to cancer cells was smaller in the R group.



In contrast, CAFs expressed CXCL12 and Insulin like growth factor 1(IGF1) as ligands to
cancer cells in the NR group.

CONCLUSION: Cell-cell interaction analysis using clinical specimens suggests that CAFs
suppress T cell immune activity, contributing to immunoradiotherapy resistance in breast
cancer.
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Background: Tumor-infiltrating lymphocyte (TIL) enrichment in primary breast cancers is
predictive of treatment response, and specific CD4 and CD8 subsets are associated with
neoadjuvant chemotherapy (NAC) and immunotherapy response. Spatially defined T-cell
receptor (TCR) evolution patterns in resection tissues associated with NAC response and
survival have not been described.

Methods: To define such patterns, we applied high-throughput TCR profiling to pre- and
post-NAC tissues and associated immune dynamics with tumor evolution and clinical
outcomes. We generated TCR repertoires of 29 primary breast cancers and 768 spatially
catalogued, post-NAC specimens from matched cases (median 24 post-treatment
samples/case) using Sequence Affinity capture & analysis By Enumeration of cell-free
Receptors (SABER) applied to tissue-based Cancer Personalized Profiling by Deep
Sequencing (t-CAPP-Seq). To profile each primary tumors genomic and immunologic
response to NAC, we designed personalized oligonucleotide panels using pretreatment
whole exome sequencing and a fixed panel of recurrently mutated genes to capture
emergent alterations, as well as a comprehensive panel of TCR-? regions. Leveraging
information from fragmented TCRs in FFPE tissues, we spatially enumerated TCR clonotype
count and composition in each post-NAC sample and compared the relative abundance of
clones shared with each pretreatment tumor. For a subset of cases, we enumerated TILs and
tumor cellularity in post-NAC samples (N = 119). To interrogate clonotype composition, we
computed Jaccard similarity indices between each pre- and post-NAC sample pair. We
associated post-NAC clonal abundance and clonotype composition with tMRD burden and
genomic composition. Finally, we associated TCR repertoire dynamics with quantitative
tMRD assessment and survival.

Results: TIL density was strongly correlated with the presence of post-NAC residual disease
(R=0.94, p&lt;0.001 for histologic invasive carcinoma cellularity; R=0.6, p&It;0.001 for mean
tMRD allele frequency (AF)). Because TILs are defined in the presence of histologic residual
disease, we defined tMRD-TILs by TCRs sequenced in tMRD positive tissues, which
demonstrated greater repertoire diversity than non-tMRD TCRs (greater ShannonE and
inverse Simpson diversity indices, p=.007 and p=1.3e-5, respectively), suggesting a spatially
defined tumor neoantigen response. Within cases with low tMRD burden (mean AF ?3%),
which experienced longer progression-free survival than those with high tMRD burden
(p=0.034), we observed greater TCR clone count in the post-NAC tissue (p=.012), greater
shared clone count with the pretreatment tumor (p=5.7e-8), and greater similarity of the
post-NAC clonotypes to the pretreatment tumor (p=5.1e-6, Wilcoxon test of Jaccard
indices). Presence of a pretreatment CSPP1 lesion was associated with decreased TCR



repertoire diversity in chemotherapy-treated resection tissues (ShannonE index,
p=0.00056), and CSPP1-mutated tMRD was associated with inferior PFS (HR 23.45,
p=.0007)

Conclusions: By spatially defining changes in the genomic and immunologic
microenvironment following NAC, we found superior molecular response is correlated with
preservation of the clonal relationship between tMRD-TILs and the primary tumor with
simultaneous generation of a rich TCR repertoire. Ongoing investigations involve
computationally predicting neoantigen targets of clonally dominant tMRD-TILs through
NAC for in vivo validation, representing an avenue for refining selection of molecularly
targeted adjuvant therapies.
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Background: Greater patient adiposity is thought to promote tumor progression and
increase mortality after a breast cancer diagnosis, but data are lacking in less common
subtypes such as HER2-enriched. Most prior studies relied on body mass index and
associations have been inconsistent. Here we directly measured visceral adiposity on
clinically acquired images and examined differences in cancer-specific survival and the
breast tumor microenvironment (TME) within and across a diversity of molecular intrinsic
subtypes of breast cancer.

Methods: We included women with a primary, stage 2 or 3 invasive breast cancer diagnosed
and treated in the community setting at Kaiser Permanente Northern California between
2005 and 2015. Using computed tomography scans collected as part of routine clinical care,
we measured visceral adipose tissue (VAT) areas in cm2 at the third lumbar vertebra. We
isolated RNA from n=1378 breast tumors collected at biopsy or excision; these cases were a
random sample within each immunohistochemical subtype group. We verified RNA quality
prior to performing NanoString BC 360 assays to calculate the PAM50 molecular intrinsic
subtype and measured the expression levels of genes associated with the TME. Using Cox
proportional hazards models, we examined the associations of VAT scaled to height (m2)
with cancer-specific survival within PAM50 subtype adjusting for age, stage at diagnosis
and race/ethnicity. We additionally examined the mean change in gene expression
associated with high vs. low VAT (&gt;=42.5 cm2/m2).

Results: Mean (SD) age at diagnosis was 56 (13) years; a majority of women were either
overweight (BMI 25-&lt;30-kg/m2: 30%) or obese (BMI&gt;30-kg/m2: 38%), and most
were diagnosed with stage 2 (58%) vs. stage 3 (42%) breast cancer with representation
from each PAM50 subtype: n (%) HER2-enriched 342 (25%), Basal-like 423 (31%), Luminal
B, 312 (22%) and Luminal A 301 (22%). Overall, higher VAT (present in 533 [39%] of
patients) was not associated with cancer-specific mortality (Hazard Ratio [HR]; 95%
Confidence Interval [CI]: 0.98; 0.78, 1.24). By contrast, in the HER2-enriched subtype,
patients with higher VAT had twice the risk of cancer-specific mortality (HR= 2.00; 1.19,
3.34), which was not observed for other tumor types (Basal-like HR=0.82; 0.57, 1.20,
Luminal B HR=1.01; 0.63, 1.62; and Luminal A HR=0.68; 0.37, 1.23). Within patients with
HER2-enriched breast cancer, we found genes associated with stroma (FAP, COL6A3,
ADAM12) and mammary stemness (VIM, DDR2, HEG1, FHL1) were differentially expressed
and enriched in tumors with high VAT (FDR&It;0.1).

Conclusion: Excess visceral adiposity was associated with shorter survival and increased
expression of stroma and mammary stemness genes in tumors of patients with HER2-
enriched breast cancer, suggesting adipositys contribution to breast cancer progression



differs by molecular intrinsic subtype. This translational study provides additional evidence
for the importance of excess adiposity as is a major modifiable risk factor for patient
survival.



P1-02-21: Dissecting the tumor immune microenvironment by single cell
transcriptomics and immune repertoire analysis in breast tumors treated with the
aromatase inhibitor letrozole and the CDK4/6 inhibitor ribociclib.

Presenting Author(s) and Co-Author(s): Xavier Tekpli, Villads Winton, Marie Fongaard, Pal
Marius Bjgrnstad, Tatjana Bosnjak-Olsen, Knut Selsas, Stephanie Beate Geisler, Kamilla
Fjermeros, Manouchehr Seyedzadeh, Unn-Cathrin Buvarp, Nam Thi Nguyen, Torben Liiders,
Diether Lambrechts, Marianne Lyngra, Arnoldo Frigessi, Victor Greiff, Vessela Kristensen,
Jurgen Geisler, Xavier Tekpli

Abstract Number: SESS-1039

Background

Combining aromatase inhibitors with CDK4 /6 inhibitors is regarded as a significant
advancement in the treatment of estrogen receptor (ER) positive breast cancers. Increasing
evidence suggests an immunomodulatory role for CDK4/6 inhibitors in cancer. The impact
of CDK4/6 inhibitors on the breast cancer immune microenvironment is still incompletely
understood.

Clinical trial

The NEOLETRIB-study is a multicenter, single-arm, open-label phase II clinical trial.
Patients with locally advanced, ER positive, human epidermal growth factor receptor 2
(HER2) negative breast cancer, characterized by cT3-cT4 tumors and/or cN2-3 lymph node
involvement, receive six cycles of ribociclib (600 mg daily, 21 days on and 7 days off) in
combination with letrozole (2.5 mg daily) as neoadjuvant therapy. Patients with large T2
cancers could also be enrolled.

Aim of the study

We aim at studying the immune microenvironment as well as the T and B cells repertoires
of 30 breast cancer patients along the course of the neoadjuvant therapy by analyzing
longitudinal single-cell data from the NEOLETRIB-trial.

Methods

Single-cell RNA (scRNA), T cell receptor (scTCR), and B cell receptor (scBCR) sequencing
were performed on the tumor biopsies collected (i) before treatment, (ii) at day 21, the end
of the first ribociclib cycle, and (iii) day 21 of the 6th ribociclib cycle. The transcriptomic
data was analyzed using cellRanger and the Seurat package. Analysis of scTCR and scBCR
data was conducted with MiXCR and scRepertoire packages.

Results

Through unsupervised clustering of scRNA-seq data, we were able to identify the major cell
types present in breast tumors, including T/NK cells, B cells, myeloid cells, epithelial cells,
endothelial cells, and cancer-associated fibroblasts. Additionally, single cell TCR and BCR
sequencing allowed us to determine the pairing of ?/? chains and heavy/light chains on



individual immune cells, and to identify T and B cell clones.

By analyzing the expansion and contraction of these clones during therapy, we were able to
further characterize the states of T and B cells involved in expansion, as well as understand
the dynamics of the tumor environment associated with T and B cell activation.
Furthermore, through network analysis, we investigated the connectivity of the immune
repertoire in the tumors.

Conclusions:

Our use of single cell transcriptomics and immune repertoire analyses provided a
comprehensive characterization of the tumor microenvironment in breast cancer before
and during neoadjuvant endocrine therapy. Our longitudinal analysis of biopsies from the
NEOLETRIB trial also allowed us to identify clonal evolution and the adaptive immune
response during therapy.
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BackgroundWe investigated the distribution of tumor-infiltrating lymphocytes (TILs) in the
extracellular matrix (ECM) of high-grade breast ductal carcinoma in situ (DCIS) among
various subtypes.

MethodsThis study included formalin-fixed, paraffin-embedded specimens from 494 female
patients diagnosed with DCIS between 1996 and 2018. Due to reservations received from
10 patients, we excluded these cases from further analysis. Using the Van Nuys classification
system, experienced breast pathologists actively graded histopathological specimens. The
extent of DCIS was recorded when this information was available. Routine diagnostic
immunohistochemical (IHC) staining was performed. ER and PR IHC positivity was defined
as &gt; 1% positive tumor cells, in accordance with the updated guidelines of the American
Society of Clinical Oncology (ASCO) and the College of American Pathologists (CAP). HER2
[HC was scored based on the ASCO and CAP guidelines, as in the routine diagnostic
procedures for invasive breast carcinoma (IBC). HER2 silver in situ hybridization was
performed when the [HC score was 2+. We calculated the Ki67 ratio by counting 200
intraductal epithelial cells in two separate hotspot foci. DCIS cases were classified as
Luminal A (LumA), LumB HER2?, LumB HER2+, HER2-enriched, or triple-negative subtypes
according to the 2013 St. Gallen guidelines, which is used for molecular subtyping of IBC.
Each subtype was divided into three categories: "Pure”, which indicates no invasive
component, "W/invasive", which indicates an invasive component, and "All", which
represents the entire group of the given subtype.

ResultsOf the 484 DCIS cases, 422 were identified as high-grade, of which 60 (14%)
presented with invasive lesions. A significant number (31 out of 60; 52%) of the W/invasive
cases contained TILs, compared to those classified as Pure (118 out of 362; 32%), (p &lt;
0.0055, Fishers exact test). We found a significant portion of TILs in the ECM in 149 of 484
(31 %) cases. All these cases (100%) were classified as high-grade DCIS. We were able to
subtype 140 out of 149 of these cases. We found that 66% (n = 92) of high-grade DCIS cases
with TILs showed strong membrane positive HER2 overexpression (IHC score 3+). Of these,
27% (n =37) were LumB HER2+, and 39% (n = 55) were HER2-enriched subtypes (p &lt;
0.0001, Fishers exact test). The proportions of LumA was 12% (n = 17), LumB HER2? was
13% (n = 18), and finally TPN was 9% (n = 13), respectively. DCIS extent differed
significantly between Pure cases and W/invasive cases with a median of 20 mm and 30 mm,
respectively, (p = 0.0197, Mann-Whitney test) and between those with TILs and those
without TILs, with a median of 28 mm and 20 mm, respectively (p = 0.0040, Mann-Whitney
test). Differences in age between patients with TILs and those without TILs were not
significant, with median ages of 55 and 57 years, respectively (p = 0.2534, Mann-Whitney
test).



ConclusionWe found that high-grade DCIS cases with an invasive component exclusively
showed the presence of TILs in the ECM, highlighting their potential as a tumor progression
marker. Notably, a substantial proportion of high-grade DCIS simultaneously exhibited TILs
in the ECM and strong HER2 overexpression (IHC score 3+). We found this association to be
particularly pronounced in the HER2-enriched subtype (p = 0.0035, Fishers exact test).
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Introduction:

Current FDA-approved immunotherapeutics for triple-negative breast cancer (TNBC) are
only available for a subset of patients, highlighting the need to develop improved immune-
targeting strategies. VISTA (V-domain Ig suppressor of T cell activation) is a single-pass
transmembrane immune checkpoint receptor that is an emerging clinical target for cancer
immunotherapy. It is expressed widely on lymphoid and myeloid cells in healthy
individuals, is commonly expressed on cells of the tumor microenvironment and can be
abnormally upregulated on tumor cells in a wide variety of tumors. Although VISTA confers
quiescence to naive T cells, molecular mechanisms responsible for this effect remain
unclear. Also, the effects of VISTA expression on tumor cells remains poorly defined.
Results:

Through cell line multi-omics profiling and histologic examination of 250 human TNBC
clinical specimens we identify a subtype of TNBC with extremely high VISTA expression
(~10% of all primary tumors). These tumors had undetectable PDL1 expression, very low
infiltrating tumor lymphocytes and diminished proliferative rates (Ki67 ~50%, compared
to &gt;75% for VISTA-low tumors). We characterized VISTA-high tumor biology by
expressing VISTA in TNBC cell lines and monitoring tumor growth in vivo after mammary
fat pad injections. In all tested cell lines (HCC1806, MDA-MB-231, 4T1, EO771) enforced
expression of VISTA significantly diminished tumor growth, which was evident in both
immunocompetent and immunosuppressed hosts. Molecular investigations revealed that
VISTA could decrease tumor growth through its intracellular domain, which repressed
EGFR trafficking and decreased EGF-dependent cell growth. We purified proteins bound to
the VISTA intracellular domain, which identified PTB-domain-containing proteins and
Rab11 effector proteins as functional VISTA interactors responsible for suppressing EGFR
activity. These effects were mapped to a four amino acid (NPGF) motif in the VISTA
intracellular domain, which could directly bind and recruit NUMB, a PTB-domain containing
protein. Mutation of the VISTA NPGF motif completely reverted binding to NUMB,
repression of EGFR activity and the slow tumor growth phenotype of VISTA+ tumors in
vivo. To further demonstrate the functional significance of the VISTA NPGF motif we
generated mice with VISTA NPGF mutations (homozygous NP?AA) and studied their T cells,
which naturally express high VISTA levels. T cells from NP?AA mutant mice evinced
increased proliferation in response to T cell receptor stimulation compared to control,
demonstrating that the NPGF motif is a bona fide repressor of cell division in both tumors
and T cells. Mice bearing VISTA NP?AA mutations in their immune system also had



diminished tumor growth compared to WT mice when injected with TNBC cell lines.
Conclusions:

We report a distinct subtype of TNBC characterized by high VISTA expression, low PDL1
expression and decreased proliferative index. This work identifies mechanisms by which
VISTA can diminish cell division of tumors or T cells through recruitment of effector
proteins to an NPGF motif in its intracellular domain. Clinical trials of VISTA-blocking
monoclonal antibodies are ongoing and may have relevance for VISTA+ TNBCs that are
unlikely to respond to PD1-targeted agents. In addition, therapeutic strategies to target the
VISTA intracellular domain in T cells are predicted to improve immunotherapy responses
and could be considered for VISTA-negative TNBCs.
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Introduction: Combining CDK4 /6 inhibitors (CDK4/6i) with endocrine therapy (ET) is a
standard-of-care treatment modality for hormone receptor-positive/HER2-negative breast
cancer in the metastatic and adjuvant settings. Identifying biomarkers of response to
CDK4/6i in breast cancer to improve their application is a subject of great clinical interest.
We present a therapeutic and transcriptomic analysis of six Genetically Engineered Mouse
Models (GEMMs) of breast cancer treated with abemaciclib to shed further light on tumor
cell and microenvironment features correlating with response that may mirror similar
patterns in human breast cancer.

Methods: Mice from six GEMMs TP53null-2153 (luminal), TP53null-2208L (luminal),
MMTV-PyMT (luminal), MMTV-Neu (luminal), C3-Tag (basal), and RBnull/TP53null-626
(claudin-low) - were used to evaluate tumor response to abemaciclib vs. no treatment
(control). Acute changes in tumor volume with treatment were measured, and survival
monitored. Tumor specimens from each GEMM were obtained before treatment and at day
7, whereupon they were evaluated with bulk mRNA-sequencing (mRNAseq) using 873
published gene expression signatures, and with single-cell RNASeq (scRNAseq).

Results: Tumors from 3 GEMMs demonstrated statistically significantly less growth in
tumor volume (p&lIt;0.01) on abemaciclib vs. control 2153 (p&lt;0.0001), MMTV-PyMT
(p=0.003), and MMTV-Neu (p=0.001). Only these same 3 models also demonstrated
significantly improved survival with abemaciclib vs. control as assessed by the log-rank test
(p &It;0.0001, p=0.009, and p&lt;0.0001, respectively). Notably, two non-responder GEMMs
(C3-Tag and 626) are known RB1-deficient models.

Differential expression analysis of gene expression signatures using supervised learning
(FDR 0%) and hierarchical clustering revealed that for the 3 responder GEMMs,
abemaciclib-treated tumors had lower expression of proliferation signatures and higher
expression of innate immunity-related signatures at day 7 compared to untreated tumors.
The 3 non-responder GEMMs showed no significantly differentially expressed signatures
between treated and untreated tumors at day 7. We next compared the pretreatment tumor
profiles of the responder vs. non-responder GEMMs and identified higher expression of
multiple luminal-related signatures and lower expression of innate and adaptive immunity-
related signatures in responder GEMMs. All six models were also assayed using scRNAseq,
which is currently being analyzed and will be presented.

Conclusions: Tumors from GEMMs with known RB1 loss were insensitive to abemaciclib,
and tumors from responder GEMMs had greater luminal gene expression features, despite
being ER-negative. Responder GEMMs had lower tumor immune-related gene expression
than those that did not respond, and adaptive immunity-related signatures did not change



significantly with abemaciclib vs. control in responders, whereas innate immunity-related
signatures showed increased expression with treatment. These findings add to a growing
body of evidence, including correlative analyses from human clinical trials, which support
RB1 loss as a biomarker of resistance and luminal intrinsic subtype and low tumor immune
features as biomarkers of response to CDK4/6i in breast cancer.

Funding: Supported by the Breast Cancer Research Foundation, Grant DRC-20-004.
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Breast cancer (BC) is the most common cancer diagnosis in women globally, accounting for
more than 1 in 10 new cancer diagnoses. While BC has historically been a poor candidate
for immune checkpoint blockade (ICB), recent studies in triple-negative BC (TNBC) have
demonstrated anti-PD-1 treatment efficacy when employed in conjunction with
chemotherapyl. APOBEC3 (A3) enzymes, such as A3A and A3B, catalyze cytosine-to-uracil
deamination in single-stranded DNA, leading to signature single base substitution
mutations (SBS2 and SBS13). A3 expression and mutagenesis have been associated with
poor clinical outcomes, including drug resistance2,3. Murine models for studying ICB and
mutagenesis by human A3A and A3B are underdeveloped. Here, we address this gap by
generating two independent mammary tumor cell lines and studying responsiveness to ICB.
Two novel mammary cancer cell lines, MM001 and MM008, were isolated from
spontaneously arising tumors in C57BL/6 MMTV-Cre+;p53fl/+ mice. Each tumor line was
passaged serially in the mammary fat pads of C57BL/6 (WT) mice to obtain conditioned cell
lines MM001i and MM008i, which formed consistent and reproducible tumors. Tumor
immune infiltrates were investigated by immunohistochemistry for CD45 (pan-immune
marker), CD3 (pan-T cell), CD8 (cytotoxic T cells), B220 (B cells), Mac-1 or CD11b
(macrophages), and PD-L1. Cells were also assessed via flow cytometry for surface
expression and interferon inducibility of immune markers PD-L1, MHC-I component H2-Kb,
and CD155.

Reproducibly growing tumors for each of MM001i and MMO008i were achieved, with 50% of
the tumors reaching the endpoint of 1000 mm3 around day 18 and day 21, respectively.
Interestingly, despite a shared ancestral genetic background, ICB treatment of WT mice
injected with MM001i and MMO0O08i revealed differential responses. MM001i was poorly
responsive, whereas MM008i showed complete tumor regression following treatment with
anti-PD-1. In contrast, both MM001i and MMO0O08i responded rapidly to anti-CTLA-4. These
differential responses were not explained by surface expression of PD-L1 and MHC-1
component H2-Kb, which appeared to be basally and inducibly (IFN-? or IFN-?) expressed at
similar levels. Experiments are ongoing to deduce the underlying molecular mechanism,
test additional ICB therapies, and study the impact of A3 mutagenesis.

Thus, two novel murine mammary breast cancer cell lines have been established to evaluate
immunotherapies in fully immune-competent C57BL/6 mice.
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Background:

The incidence of brain metastases (BM) from primary breast cancer (BC) increased over the
past decades. Despite the increasing incidence of BM in BC, the biology and development of
BM are still poorly understood. Therefore, it is crucial to understand the pathogenesis of BM
development in order to find prophylactic and therapeutic approaches. The Brain
Metastases in Breast Cancer Registry (BMBC) has collected clinical data of more than 4000
BC pts. with BM and tumor tissue samples (n= 400).

Methods:

For this study, gene expression data (HTG EdgeSeq Oncology Biomarker Panel) was
generated from BM and the corresponding primary BC tissue samples (n= 76), followed by
differential gene expression analysis. Molecular subtypes were classified according to
classical IHC (ultralow, 0, 1+, 2+, 3+) based on HER2 protein overexpression and
additionally Absolute Intrinsic Molecular Subtyping (AIMS) was assessed using HTG data.

Results:

In total 76 corresponding BM and primary BC tissue samples were included in this analysis.
Median age at BM diagnosis was 55 years. 50% of the patients had singular BM, 27.6% 2-3
BM and 22.4% &gt;=4 BM. 46.7% were HER2-pos., 17.3% triple-negative and 36.0% ER-
positive. Subtypes according to AIMS in BC were 35.5% HER2-pos., 27.6% lum. A, 17.1%
lum. B, 14.5% basal-like and 5.3% normal-like. Distribution of AIMS subtypes in the
corresponding BM were 43.4% HER2-pos., 11.8% lum. A, 22.4% lum. B, 21.1% basal-like
and 1.3% normal-like. Following AIMS switches could be identified from BC to BM: Lum. A
BC switches to lum. B and HER2-pos. BM; primary normal-like BC switch to lum. A, HER2-
pos. and basal-like BM; primary lum. B BC switch to HER2-pos., normal-like, lum. A BM;
primary HER2-pos. BC switch to lum. B and basal-like BM. There were no AIMS switches
detected in basal-like BC to BM. AIMS subtypes in BC and BM were not statistically
associated with overall survival in patients with metastatic BC and BM (primary BC p= 0.13;
BM p=0.19). HER2 IHC in primary BC were: 7.1% ultralow, 44.6% IHC 0, 16.1% 1+, 32.1%
3+. HER2-IHC in BM were: 12.5% ultralow, 37.5%, IHC 0, 14.3% 1+, 5.4% 2+ and 30.4 % 3+.
HER2 switches from primary BC to BM were detected as following: ultralow to IHC 1+, 0,



ultralow; IHC 0 to ultralow, 1+ and 0; IHC 1+ to ultralow, 0, 1+, 2+ and 3+; IHC 3+ to 1+, 2+
and 3+. HER2 status was not statistically associated with OS in BC and BM (Primary BC p=
0.42 and BM p= 0.46).

Among the significantly upregulated genes (logFC &gt; 0.58) in BMs in comparison to
primary tumors heat shock proteins (HSPA1B), mitochondria-related genes (COX5 and
MRPL13) as well as cell cycle-related factors (CDC20, CCNF and PTTG1) were detected.

Conclusions:

Our analysis identified AIMS subtype and HER2 IHC classification switches from primary BC
to BM in matched pairs that could be relevant for prognosis and treatment decisions. In
addition, our preliminary differential gene expression analyses showed clear differences in
various cellular processes between BC and BM tissues. Whether these differences reflect a
selection process or rather an adaptation mechanism to a new environment remains to be
investigated.
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While RAS mutations rarely occur in breast cancers, RAS signaling is well-known to be
involved in breast cancer development resulting from constitutive activation of receptor
tyrosine kinases. The Wnt/?-catenin pathway is also activated and associated with more
aggressive forms of breast cancer. We found that the cyclic nucleotide degrading enzyme,
phosphodiesterase 10A (PDE10), is overexpressed in breast cancer cell lines and tumors
compared with normal human mammary epithelial cells (HMEC) or tissues, respectively.
PDE10 selective inhibitors and gene silencing inhibited the growth of cancer cell lines
expressing PDE10, while normal cells lacking PDE10 were relatively insensitive. We
identified a novel PDE10 inhibitor, ADT-030, that potently and selectively inhibited breast
cancer cell growth by synthesizing and screening a focused library of indenes, followed by
chemical optimization for oral bioavailability and metabolic stability. ADT-030 binding to
recombinant PDE10 was confirmed by enzymatic assays measuring cyclic nucleotide
hydrolysis and in intact cells by cellular thermal stability assays. The growth inhibitory
activity of ADT-030 was associated with cGMP/PKG activation, blockage of RAS-MAPK/AKT
signaling, and suppression of Wnt/?-catenin transcriptional activity, all of which occurred
within the same concentration range. ADT-030 strongly inhibited primary tumor growth,
blocked lung metastasis, and increased survival in the orthotopic 4T1 mouse model of
breast cancer. The antitumor activity was observed at dosages causing no discernable
toxicity. ADT-030 also inhibited tumor growth in mouse lung, colon, and pancreatic cancer
models. Notably, ADT-030 caused tumor regression in patient-derived xenograft mouse
models of pancreatic cancer, increased survival in orthotopic mouse models of lung cancer
with cures, and synergized with anti-PD1 in the CT26 mouse model of colon cancer to
enhance survival. Other studies revealed a significant impact of ADT-030 on the tumor
immune microenvironment by inducing apoptosis of myeloid-derived suppressor cells
(MDSC), accompanied by increased tumor infiltration of effector CD8+ T cells. Furthermore,
ADT-030 treatment of cancer cells led to immunogenic cell death and enhanced dendritic
cell activation. These results support further development of ADT-030, a novel PDE10
inhibitor capable of suppressing oncogenic RAS and ?-catenin signaling, as a monotherapy
or combined with immunotherapy or standard-of-care drugs for treating breast or other
cancers with activated RAS and ?-catenin signaling.
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Introduction: The predictive role of cancer associated fibroblasts (CAFs) to neoadjuvant
therapy in breast cancer is still under investigation. The aim of this study was to identify
predictive biomarkers of response to HER2 blockade at multiplex in situ level for HER2+
breast cancer.

Methods: The PREDIX HER2 (NCT02568839) is a randomized phase II trial that compared
neoadjuvant docetaxel, trastuzumab, and pertuzumab (THP) with trastuzumab emtansine
(T-DM1) for HER2-positive breast cancer. Pathologic complete response (pCR) rates did not
differ between the THP (45.5%) and T-DM1 (43.9%) groups (Hatschek et al, JAMA Oncology
2021). A core biopsy was obtained at baseline, after two cycles of treatment and at surgery.
By using FFPE biopsies from all timepoints we performed multiplex in situ fluorescent
immunohistochemistry. Two panels, one immune (CD4, CD8, CD20, FOXP3, CD68, CD163,
CK and DAPI) and one stromal (FAP, aSMA, PDGFRa, PDGFRb, vimentin, pSMAD2, ki67, CK
and DAPI) were selected. Each biopsy was processed by the Phenolmager HT (Akoya
Biosciences, Marlborough, Massachusetts, United States) and the inForm software (version
3.0) was trained for tissue and cell segmentation. The invasive cancer area was manually
drawn in QuPath.

Results: Two sub cohorts of PREDIX HER2 consisting of 57 patients for the stromal (24 pCR
cases) and 54 patients for the immune (19 pCR cases) panels were used. Cancer associated
fibroblasts (CAFs) were isolated from the stromal compartment (tissue segmentation from
InForm) of the invasive cancer area (defined in QuPath). The different combinations of the
aSMA, PDGFRa, PDGFRb and vimentin identified 15 fibroblast subsets. Tumor infiltrating
immune cells were identified at the epithelial and stromal compartments of the invasive
cancer area. The total populations of CAFs and TILs were not associated with pCR at
baseline (adjusted p=0.4). We then looked at the specific subpopulations. Higher densities
of PDGFRa+/FAP- CAFs were associated with residual disease at baseline (adjusted
p=0.011). The prognostic effect remained significant for T-DM1 treated (adjusted
p&lt;0.001) and ER- patients (adjusted p= 0.061), while it was lost for THP treated patients
(adjusted p&gt;0.9). From the immune panel, higher densities of CD20+ B-cells and
CD4+/FoxP3+ Tregs were associated with pCR (adjusted p=0.012). The prognostic effect of
B cells remained significant for T-DM1 arm (adjusted p=0.015). Bulk RNA-sequencing from
185 patients in PREDIX HER2 at baseline verified the correlation between higher PDGFRa
gene expression and residual disease at baseline. (p&lt;0.05) Similarly, digitally enumerated
TILs and CAFs in H&E slides of 171 patients in the cohort didnt correlate with pCR at
baseline (adjusted p=0.14 and 0.2 respectively), highlighting the importance of



subpopulations.

Conclusion: Higher densities of PDGFRa+/FAP- CAFs and lower densities of B cells are
associated with residual disease at baseline to HER2 blockade. Further validation studies,
longitudinal assessment of the densities changes under pressure of treatment as well as
analysis at a spatial level are ongoing.
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The Receptor Activator of NFkB (RANK) signaling pathway has emerged as a relevant drug
target in the context of breast cancer prevention and treatment, due to its role in
progesterone-induced breast carcinogenesis and breast cancer progression. We have
previously reported that, in Luminal breast cancer, a decreased proliferation rate and
resistance to therapy accompany the RANK-induced stem cell-like and mesenchymal-like
characteristics, suggesting that RANK-expressing cells may constitute a reservoir of slow-
cycling therapy-tolerant cells. Recently, we have disclosed a link between RANK signaling
and intrinsic or acquired resistance to CDK4/6 inhibitors (CDK4/6i) plus endocrine therapy
in luminal breast cancer; and demonstrated that pharmacological inhibition of RANK
pathway improves response to CDK4/6i-based therapy. Since it has been shown that loss of
RANK signaling induces anti-tumoral immunomodulatory effects; and that CDK4/6i
themselves can boost anti-tumor immune responses, we aimed to assess if therapy-induced
immunomodulation improves the efficacy of co-targeting CDK4/6 and RANK ligand
(RANKL) in breast cancer.

With this in mind, we conducted a drug-response in vivo assay, using two Rb-
proficient/RANK-positive syngeneic models of breast cancer, TS/A-E1 (ER+HER2-) and 4T1
(ER-HER2-), which were characterized by having poor response to CDK4/6i in vitro (1pM
Palbociclib: 41.8% and 8.2% decreased cell viability from control, respectively; 1uM
Ribociclib: 13.2% and 3.4% decreased cell viability from control, respectively; assessed by
clonogenic assay, mean of n=4 experiments). Cells were inoculated in the flank of 6 weeks-
old Balb/C female mice (n=4, TS/AE-1; n=6-8, 4T1), and tumor-harboring mice were
treated with 30mg/Kg/day p.o. Palbociclib, 10mg i.p. OPG-Fc (RANKL inhibitor) 3x/week or
both. Tumor growth was monitored externally and experimental endpoint was set at Tvol
?1000mm3 or bigger axis ?1cm in any group. At sacrifice, tumor tissue was processed for
RNAseq and immunohistochemistry (IHC) using standard methods.

Unlike monotherapy, the combination of OPG-Fc and Palbociclib was able to restrain tumor
growth in both models (p=0.0644 and p=0.0099, TS/A-E1 and 4T1, respectively), and led to
significantly decreased tumor volume, tumor weight and Ki67 proliferation index (assessed
by IHC) at sacrifice (p&lt;0.05). Accordingly, gene set enrichment analysis (GSEA-mh, FDR
Q-value&lt;0.05) has highlighted hallmarks associated with cell cycle, proliferation and
senescence in Palbociclib and combination-treated tumors.

The immune cells infiltrate was characterized using two complementary approaches. First,
the mouse immune cell abundance was predicted from RNAseq data obtained from the 4T1
bulk tumors (n=3) using the ImmuCellAl-mouse software. The infiltration score was
significantly higher in the combination group (p&lt;0.05), where M1 macrophages, cDC2



cells, eosinophils and basophils were the more abundant immune cells. OPG-Fc-treated
tumors were characterized by increased cDC2 cells; a feature also observed in Palbociclib-
treated tumors that also had decreased M2 macrophages and neutrophils. Next, the immune
cells specifically infiltrating the non-necrotic tumor parenchyma were quantified by IHC in
both models. Significant therapy-induced immune alterations included increased CD4+ and
CD8+ T cells in all treated groups, and a decrease in tumor-associated macrophages
(F4/80+, TAMs) in OPG-Fc and combination groups. M1 TAMs (iNOS+) were particularly
increased in the combination group, whereas M2 TAMs (CD163+) were particularly
decreased in these tumors.

Overall, our data supports that RANKLi can be an important add-on to CDK4/6i, in both
luminal and TNBC, warranting future clinical studies. The benefit from this combination
therapy spans from the direct anti-tumoral effect to the immunomodulatory roles of both
drugs, towards an anti-tumoral microenvironment.



P1-02-30: A Stromal Proteomic Investigation of the RAHBT Cohort: Collagen
Molecular Patterns Link to Recurrence in Ductal Carcinoma in Situ

Presenting Author(s) and Co-Author(s): Taylor Hulahan, Taylor S. Hulahan, Laura Spruill,
Jeffrey R. Marks, Elizabeth N. Wallace, Siri H. Strand, Anand S. Mehta, Robert Michael Angelo,
Graham Colditz, E. Shelley Hwang, Robert West, Richard R. Drake, Peggi M. Angel

Abstract Number: SESS-3583

Introduction: While ductal carcinoma in situ (DCIS) is a not lethal breast pathology, its
progression to invasive breast cancer (IBC) significantly increases a patients mortality risk.
It remains currently unknown which DCIS patients will experience a later breast cancer
event following their primary DCIS diagnosis. Genomic and clinicopathological features
have been explored for their predictive value, but stromal protein regulation, particularly of
collagens, has yet to be understood in DCIS progression to IBC. We recently reported that
collagen stromal signatures differentiate DCIS pathologies and distinguish DCIS from IBC.
Here, we hypothesize that specific stromal molecular signatures provide a means to predict
DCIS progression to IBC.

Methods: Tissue microarrays of the clinically annotated Resource of Archival Human Breast
Tissue (RAHBT) cohort from 232 DCIS patients (White women; n=176, Black women; n=55,
Pacific Islander women; n=1) were used under Exemption 4 of the Medical University of
South Carolina IRB. The median age of diagnosis was 53 years old with a 6-year median
time to recurrence. Stroma-targeting mass spectrometry imaging was used to report
collagen stromal molecular patterns linked to DCIS clinical outcomes. The spatial
distribution of collagen peptides was further evaluated on 20 lumpectomies (White; n=10,
Black; n=10) followed by proteomic sequencing to match to the mass spectrometry imaging
data.

Results: We report that the stromal microenvironment is linked to recurrence outcomes
and DCIS pathologies. From the RAHBT cohort, DCIS-annotated regions and their adjacent
microenvironments were linked to 479 stromal peptides by spatial mass spectrometry
imaging studies. Comparing DCIS specimens (n=232) to normal breast controls (n=36), 265
peptides were found to have significantly different intensity patterns (two-sample t-test;
p&lt;0.01). A comparison of the primary DCIS event from non-progressors (n=151) and
patients (n=40) with ipsilateral recurrence revealed 4 peptides with differential intensity
patterns (two-sample t-test; p&lt;0.05). In a subset of DCIS patients who experienced
ipsilateral recurrence and with matched primary and recurrence specimens (n=17), a
comparison of the primary DCIS event to the recurrence revealed 120 stromal peptides to
have differential expression between the primary tumor and later breast event (two-tailed
t-test; p&lIt;0.05). Interestingly, most peptides decreased in intensity in recurrence
compared to the primary DCIS event. This trend of decreased intensities with recurrence
was maintained in the comparison of the contralateral recurrence cases to the primary DCIS
event (n=13). Notably, 41 stromal peptides were differentially expressed between non-
progressors (n=151) and patients with contralateral recurrence (n=29; two-sample t-test;
p&lt;0.025). Two peptides were found to be differentially expressed between Black (n=55)



and White (n=176) patients in the cohort (two-sample t-test; p&lt;0.05). As comedo
necrosis has been associated with increased recurrence risks, stromal molecular profiles
were investigated per architectural pattern (solid; n=75, cribriform; n=65, papillary; n=6,
comedo necrosis; n=47). Between comedo necrosis and cribriform patterns, 21 peptides
were reported to be significantly increased in comedo necrosis (two-sample t-test;
p&lt;0.025). Between comedo necrosis and solid patterns, 32 peptides were reported to be
significantly increased in comedo necrosis (two-sample t-test; p&lt;0.025).

Conclusions: The collagen matrix appears to undergo distinct spatial alterations with
recurrence as well as vary by architectural pattern and ancestry. These extracellular matrix
differences could contribute to observed disparities in recurrence associated with these
clinical features. Stromal collagen patterns linked to recurrence could lead to novel
prognostic development in DCIS.
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Background: The implementation of germline genetic testing is complex due to emerging
therapeutic indications such as adjuvant Olaparib for BRCA-mutated breast cancer (BC).
Understanding the clinical-pathological characteristics of individuals meeting testing
criteria for genetic testing can provide insights into the factors associated with identifying
pathogenic germline variants (PVs) and likely pathogenic germline variants (LPVs). This
knowledge can enhance the precision of genetic counseling and testing strategies. In this
study, we reviewed our single-center experience of testing selected patients meeting clinical
and pathological features, to develop a progressive and more sustainable model on the way
towards universal germline screening.

Methods: We evaluated 1,060 consecutive individuals with a personal history of breast
cancer (BC) who met regional criteria for germline testing at the Hospital Clinic of
Barcelona between 2016 and 2022. We excluded individuals diagnosed before 2000 (n=70),
those women with DCIS (n=60), and those with missing clinical information (n=18).
Clinical-pathological and molecular characteristics between carriers of PV/LPV and non-
carriers. Chi-square tests or Students t-tests were used to compare the distribution of
variables between two groups. Logistic regression analysis was then employed to evaluate
the association of each variable with PV/LPV. The significance level for all statistical
analyses was set at a two-sided alpha of 0.05.

Results: A total of 912 individuals were evaluated. Most cases were women (n=898, 98.5%)
with a median age of 49 (range 24-88) and had a family history (n=706, 78.3%). The main
reasons for testing were family aggregation (n=357, 39.1%), BC onset 7?40 yrs-old (n=199,
21.8%), and triple-negative breast cancer (TNBC) onset 760 yrs-old (n=162, 17.7%). The
rate of PV/LPV was 14.9% (n=136), and 151 individuals (16.6%) had variants of unknown
significance (VUS). Overall, 776 (85.1%) had no PV/LPV identified. A higher number of
PV/LPVs were identified in the BRCA2 gene (n =41, 30.1%), followed by BRCA1 (n=31,
22.8%), CHEK2 (n=17, 12.5%), ATM (n=15, 11.0%), PALB2 (n=13, 9.6%), BRIP1 (n=5,
3.7%), TP53 (n=5, 3.7%), BARD1 (n=2, 1.5%), MSH2 (n=2, 1.5%), PTEN (n=2, 1.5%), BAP1
(n=1, 0.7%), CDKN2A (n=1, 0.7%), and RAD51C (n=1, 0.7%). Notably, 2 individuals with a
PV in BRCA2 had another PV (i.e., MSH6 and CDK2NA), and 2 individuals with a PV in
PALB2 had another PV (i.e., both in CHEK2). Most VUS (n=151) were identified in ATM
(n=38, 25.2%), BRCA2 (n=23, 15.2%), PALB2 (n=15, 9.9%), MSH6 (n=12, 7.9%), and BRCA1
(n=10, 6.6%). The BC subtype distribution was 62.4% (n=563) HR+/HER2-, 15.0% (n=141)
HERZ2+, and 22.0% (n=198) TNBC. The clinical-pathological variables significantly



associated in univariate analyses with the identification of PV/LPV were sex, age, personal
history of other cancer types, advanced TNM stage, TNBC, and bilateral BC. In a
multivariable analysis, all the previously mentioned variables remained significantly
associated with the identification of PV/LPV. The highest odds ratios (OR) were found for
the following 2-group variables: male (OR=4.8), stage IV versus stage I (OR=3.1), bilateral
BC (OR=2.7), other personal histories of cancer (OR=2.2), and TNBC (OR=1.7). Age was
considered a continuous variable, and for every 10-year increase, the odds of detecting a
PV/LPV decreased by approximately 34%.

Conclusions: Based on established historical testing criteria, specific clinicopathological
features were significantly and independently associated with the detection of clinically
significant variants. As we move towards universal germline screening for breast cancer,
well-established information continues to help prioritize individuals who will benefit most
from early detection of breast cancer susceptibility.
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Introduction: Breast cancer predominantly affects women, but it can also occur in men,
accounting for less than 1% of all breast cancer cases. Male breast cancer presents unique
challenges in diagnosis, treatment, and management due to limited awareness and research
compared to female breast cancer. Understanding the differences in pathology, genetics,
and treatment responses between male and female breast cancer is crucial for improving
outcomes. This study aims to investigate the baseline characteristics, genetic
predispositions, treatment approaches, and outcomes specific to male breast cancer
patients.

Methods: This retrospective study analyzed data from male breast cancer patients
diagnosed between 2003 and 2022 at the King Hussein Cancer Center (KHCC) in Jordan.
The study included all male patients with a confirmed breast cancer diagnosis within this
period. Data collected encompassed demographic and clinical characteristics, including age
at diagnosis, family history, tumor stage and grade, receptor status, and treatment
modalities (surgery, chemotherapy, radiotherapy, and hormonal therapy). Disease-Free
Survival (DFS) and Overall Survival (OS) were estimated using the Kaplan-Meier method to
evaluate patient outcomes.

Results: The cohort consisted of 102 male breast cancer patients, mean age at diagnosis
58.4 (range, 24- 90) years. Invasive ductal carcinoma (IDC) was the predominant
histological type (n= 97, 95.1%) of cases. The tumors were primarily grade 2 (n= 58, 56.9%)
or grade 3 (n=33, 32.4%). Hormone receptors were positive in 98 patients (96.1%), while
12 (11.8%) were HER2-positive, and notably, none of the patients had triple-negative
disease. Eleven (10.8%) patients had de- novo metastatic disease. For early-stage breast
cancer, 61 patients (59.8%) were clinically staged as T2, with positive axillary lymph nodes
in 56 patients (54.9%). Pathologically, 43 patients (42.2%) were staged as T2, with 27
patients (26.5%) had N1 and 35 patients (34.3%) had NO axillary lymph node involvement.
A family history of cancer, mostly breast, was present in 58 patients (56.9%), and almost
50% in first-degree relative. Genetic testing was performed on 47 patients (46.1%) and 7
patients (14.9%) were tested positive for pathogenic/likely pathogenic variants; mostly in
BRCAZ2 (n=6, 12.8%), while the other patient had CDH1. None of the patients had BRCA1
mutation. Additionally, one patient (2.1%) was a carrier for MUTYH and another patient
had an APC increased risk allele mutation. Variants of uncertain significance (VUS) were
seen in 20 patients (42.6%). At the time of analysis, 73 (71.6%) of the patients were alive
with a median disease-free survival (DFS) of 106 months (95% CI, 76 - NA), and a median
overall survival (0S) of 105 months (95% CI, 96.7 -NA).

Conclusion: This study highlights the unique characteristics and challenges associated with



male breast cancer. The predominance of invasive ductal carcinoma, high hormone receptor
positivity, and the significant presence of familial cancer history and genetic mutations,
particularly in BRCA2, underscore the need for targeted awareness, early detection, and
personalized treatment strategies. Despite a relatively high survival rate, the data
emphasizes the necessity for increased research and tailored therapeutic approaches to
improve outcomes for male breast cancer patients.
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Background: The most commonly affected genes in hereditary breast and ovarian cancer
are the breast cancer 1 (BRCA1) and breast cancer 2 (BRCA2) genes. For patients carrying
BRCA pathogenic variants (PV), lifetime risk for ovarian, breast and prostate cancer is
substantially higher. Therefore, identifying them is important to tailor treatment decisions,
acknowledge a patient's risk for other cancers and identify healthy relatives with the
variant. The traditional model of genetic counseling involves visiting twice a geneticist: once
to assess risk and obtain informed consent for testing (pretest counseling) and a second
time to present test results and discuss future implications considering risk management
for the patient and relatives. This multivisit model often delays testing, increases waiting
times, costs and cannot attend to the high volume of patients requiring it. To deal with
shortfall of resources and increased demand for testing, Mainstreaming Cancer Genetics
program was developed in the United Kingdom Royal Marsden Hospital in 2013 with very
successful and cost-effective results. In this initiative, the oncologists are responsible and
trained for counseling, obtaining informed consent and ordering genetic testing for selected
cancer patients, bypassing the need for pre-test counseling by a geneticist. If the test is
positive the patient is referred to Genetics. In our center the Mainstreaming protocol (MP)
was implemented in September/2018 through collaboration between the Departments of
Genetics and Medical Oncology testing a number of high-risk mutations including BRCA1/2.
Aims and Methods: To ascertain patient comprehension about genetic testing aims and
results obtained in the MP, often in busy first appointments. Retrospective and descriptive
analysis was made of all patients with breast cancer diagnosis followed at the Department
of Oncology of our center that have been submitted to MP (BRCA1/2 genetic testing)
between January/2018 and December/2021. Telephone questionnaires (TQ) regarding
perception of results of the genetic test (9 questions) were made up to June/2024.

Results: Of 193 breast cancer patients referred to MP, 160 had a test result available and
were considered for analysis. Criteria referrals were as follows: 75 (46,9%) had age 31 to
39; 20 (12,5%) had multiple breast tumors (bilateral/synchronous/metachronous before
age 60); 50 (31,3%) were triple negative; 8 (5,0%) had male breast cancer; 21 (13,1%)
were tested due to potential targeted therapy. A total of 13 (8,1%) had PV and 10 (6,3%)
had a variant of uncertain significance (VUS). TQ were obtained from 108 (67,5%) patients
of which 97 (89,8%) remembered taking the test. The latter only were considered for
questioning as follows: 83 (85,6%) were given written information regarding the test; 93
(95,9%) understood why the test was asked; 88 (90,7%) had been informed by their
doctors about the test results; 84 (86,6%) understood the result of the genetic testing; 68
(70,1%) understood that result could impact their treatment and 89 (91,8%) that could



impact their relatives; 85 (87,6%) of patients were satisfied for having done the test. Also,
18 (78,3%) of patients with reported variants (either pathogenic or VUS) mentioned having
had a Genetics appointment following their result.

Conclusions: MP is a way of fast-tracking BRCA PV diagnosis in clinical setting with a vast
number of geneticist appointments being obviated. In fact only the 22 (14,3%) patients with
a found variant had the need for a formal Genetics appointment. This led to communication
challenges as medical oncologists took charge of counseling regarding genetic testing. In
fact, a relevant 10,2% of patients did not remember being tested, showing great need for
improvement in objectives and risk communication.
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Background: Breast cancer-related lymphedema (BCRL) is a feared side effect following
nodal surgery and breast cancer treatments. While long-term rates of BCRL after axillary
lymph node dissection are known, little and highly variable historical data exists on rates
following sentinel lymph node biopsy (SLNB). Since our institution has been prospectively
utilizing bioimpedance spectroscopy (BIS) for screening and early-detection of
lymphedema, we sought to examinate the incidence of BCRL following SLNB to help guide
patient discussions regarding surgical risks, adjuvant treatment decisions, and the optimal
method for long-term lymphedema surveillance.

Methods: A retrospective review of a prospectively maintained, single institution, breast
cancer database was performed. All patients underwent SLNB between 11/2014-11/2017.
BIS measurements were obtained on all patients preoperatively, postoperatively, and then
every 3 months for 1 year, every 6 months for 1 year, then annually. BIS &gt; 3 standard
deviations above preoperative baseline was considered abnormal. Any abnormal reading
was followed up with a repeat measurement one month later. Patients who received
adjuvant radiotherapy and/or chemotherapy, and those who had a recent surgical
procedure, were only diagnosed with BCRL if a repeat BIS four weeks later was still
abnormal. Additionally, BCRL diagnosis resulted in clinical evaluation and initiation of self-
directed home interventions with subsequent reassessment for resolution versus persistent
BCRL (pBCRL). Groups were compared using t-tests or Wilcoxon rank sum tests for
continuous variables and chi-square or Fishers exact tests for categorical variables.
Analyses used R (version 4.2.1) and p&lt;0.05 was statistically significant.

Results: A total of 324 patients underwent SLNB and had both pre-operative and post-
operative BIS measurements. A single abnormal BIS occurred in 58 (18%) patients. Of
these, 41 (71%) returned to baseline on BIS reassessment without intervention and were
therefore not diagnosed with lymphedema. Of the 17 patients (5%) with confirmed BCRL,
15 (88%) had stage 0 lymphedema and only two had stage 1 lymphedema at diagnosis.
After self-directed home interventions, only two patients had pBCRL for a pBCRL rate of
0.6% for all patients following SLNB. Development of pBCRL was not associated with age
(p=0.39), BMI (p=1.00), receipt of radiotherapy (p=0.52), receipt of taxane chemotherapy
(p=1.00), or the number of nodes examined (p=0.40). However, the average number of
positive nodes was statistically significant for the development of pBCRL (p=0.01).
Conclusions: The incidence of BCRL among patients undergoing SLNB is low. When
identified early, at-home interventions can be employed and pBCRL is extremely
uncommon. The only risk factor associated with the development of pBCRL following SLNB



is the average number of positive nodes. We speculate that increasing nodal disease burden
is associated with more frequent use of adjuvant nodal radiotherapy and systemic therapy,
both of which are known to contribute to risk of BCRL. It is important to recognize that
isolated abnormal BIS measurements are not uncommon, and that the majority of these
instances reflect intermittent fluctuations in BIS that do not reflect BCRL. Repeat BIS should
be performed before BCRL is diagnosed. Clinicians should be aware of the extremely low
incidence of pBCRL when determining surveillance models and counseling patients on the
risks and benefits of SLNB, especially because foregoing SLNB may impact adjuvant
treatment recommendations.
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Black women have a higher risk of subsequent breast cancer events (SBEs) but are
underrepresented in ductal in situ carcinoma (DCIS) biomarker research compared to Non-
Hispanic White women. We performed RNA sequencing using the Illumina NovaSeq 6000
technology on formalin-fixed paraffin embedded (FFPE) DCIS specimens. We integrated
transcript data with clinical and social factors that drive SBEs in the Resource of Archival
Breast Tissue population, including 35% Black women. Cases were diagnosed with DCIS
from 1999-2019 with SBESs, including invasive breast cancer or ipsilateral or contralateral
local DCIS. Controls matched 1:1 were diagnosed with DCIS from 1999-2019 without SBEs
during similar follow-up times. The mean age at DCIS diagnosis was 56.3. The mean follow-
up was 147.8 months. Principal Component Analyses (PCA) of 19,821 protein-coding genes
were conducted on 141 DCIS samples, with &gt;20 million total reads. PC1, representing
9.0% of the variation, was significantly correlated with race. PC3, representing 4.03% of the
variance, correlated with follow-up time. We detected enrichment for interleukin and PD-1
pathways but no significant differentially expressed genes (DEGs) by case-control status.
We identified significant DEGs with age, follow-up time, grade, race, and invasive

SBEs. Generating high-quality RNA-seq data is feasible and elucidates novel insights on
DEGs in diverse DCIS samples.
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Epidemiological data links higher parity and lack of breastfeeding with increased risk of
breast cancer, specifically triple negative breast cancer (TNBC). TNBC is the aggressive
hormone receptor and HER2 negative subtype associated with higher mortality ratel.
Following pregnancy and lactation, breast remodels to near pre-pregnancy stage through
apoptotic cell death and adipocyte repopulation process2. Long-term breastfeeding and
gradual weaning of an infant leads to gradual involution (GI) of the breast, while lack of or
abrupt discontinuation of breastfeeding after birth leads to abrupt involution (AI), when
rapid and massive cell death takes place2. Our studies comparing GI vs. Al in a mouse model
have shown several precancerous changes, such as increased collagen deposition,
inflammation, and hyperplasia in the mammary gland of mice after Al2. While our
preliminary data indicates metabolic shifts in the Al glands, the impact of Al on mammary
gland metabolism and how this increases risk of breast cancer is yet to be elucidated.

Objectives: Determine the impact of Al on metabolic changes within the mammary gland
and decipher the underlying mechanism that could link Al to increased breast cancer risk.
Methods: Eight-week-old FVB/n mice were paired for breeding. At partum (day 0), dams
were randomized to Al or GI cohort, standardized to 6 pups per dam and housed
individually. Al mice had pups removed on day 7 postpartum (ppm) to mimic short-term
breastfeeding. For GI mice 3 pups each were removed on day 28 and 31 ppm to mimic
gradual weaning. Mammary glands were harvested on day 28, 56, and 120 ppm to assess
short-term, intermediate, and long-term effects of Al vs. GI. Total mammary gland RNA was
subjected to global gene expression analysis using Affymetrix and analyzed Ingenuity
pathway analysis software. Differentially expressed genes were validated by qPCR and
western blot. Oxidative stress was measured via MitoSox and H2CDFDA using Flow
Cytometry. Whole mammary glands were subjected to untargeted metabolomics and
lipidomics.

Results: On day 28 ppm, Al glands had marked upregulation of oxidative phosphorylation,
ATP synthesis, and mitochondrial fatty acid b-oxidation compared to GI glands. Al glands
had significantly higher levels of mitochondrial oxidative stress and enrichment of oxidized
glycerophospholipids. On day 56 ppm, Al glands were metabolically comparable to GI
glands. However, Al glands had an upregulation of genes related to fatty acid synthesis
(PPARg, ACLY, Chrebp, GLUT4 and SLC25A1) and mitochondrial biogenesis (PGC1a).
Interestingly, on day 120 ppm, Al glands showed significant downregulation of oxidative



phosphorylation, ATP synthesis, glucose metabolism, and marked upregulation of
mitochondria dysfunction. Amyloid precursor protein (APP) associated with mitochondria
dysfunction and downregulation of energy metabolism, was found to be elevated in Al vs. GI
glands on day 120 ppm.

Conclusion: Al of the mammary gland leads to metabolic changes over time that disrupt
mitochondrial function. Multiple studies have associated high levels of APP in human breast
tumors and breast cancer cell lines with disruption of mitochondria function, enhanced cell
proliferation, metastasis and invasion. Increased expression of APP in Al mammary glands
suggests a key role of this protein in mitochondrial and metabolic dysfunction induced by
Al Further investigation is underway to decipher the role of APP in Al induced changes.
Significance: For the first time, this study demonstrates a metabolic shift in the mammary
gland caused by Al. Targeting one or more key players in this metabolic deregulation could
provide options for lowering breast cancer risk in women who are unable to breast feed.

*Funding NCI RO1 CA237185 PI-Ramaswamy/Ganju
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Background: An estimated 1.6 million breast biopsies are performed annually in the United
States. Most of these tissue samples are noncancerous and classified as benign breast
disease (BBD). Women diagnosed with BBD are 2 times more likely to be diagnosed with
breast cancer (BC) than women without BBD. Studies have shown that the increased risk of
BC remains elevated for at least 20 years after a BBD diagnosis. Currently, there is no
standard surveillance algorithm or society-guided treatment guidelines for these patients.
Furthermore, scant literature guides BBD etiology and strategies for risk-stratification for
future BC development. Variables such as hormone use, physical activity, diet, breast
density, and genetics are associated with BBD and risk calculators (Gail and Tyrer-Cuzick
scores) use some of these variables to help predict a patients risk of BC. However, neither of
these models include smoking history in their assessment.

Evidence supports that smoking is associated or causal with a wide range of cancers, but
there is inconsistent data to prove its connection to BBD and/or BC. To further understand
smoking and its relation to BBD and/or BC, breast tissue repositories, such as the Komen
Tissue Bank (KTB) (established in 2007 at the Indiana University and is the only resource of
normal, healthy breast tissue that is representative of the US population) can be utilized to
evaluate modifiable behaviors, such as smoking. The aim of our study was to evaluate
demographic, personal health, and modifying behaviors in females diagnosed with BBD
versus those who have never had the need for a clinically indicated biopsy.

Methods:??Data from 5,118 individuals who donated to the KTB (20072023) were compiled
into an analytic dataset. Men (n=37) and those with a baseline history of BC (n=206) were
excluded. The final study population consisted of 4,875 women, those with a self-reported
history of BBD (n = 807) versus those without BBD (n = 4,061). Characteristics including
demographics, personal health, reproductive histories, and modifiable behaviors, were
analyzed and compared using chi-square tests, and p-values of &It;0.05 were considered to
be statistically significantly different between the groups.?The BC risk assessment scores
(Tyrer-Cuzick and Gail Scores) were calculated for 3,447 participants (aged 35 to 85)
between those with and without BBD, recognizing the women with BBD would likely be at
higher risk.?

Results: Donors with BBD had increased frequencies of family histories (FH) of BC, being
menopausal/older age, having prior hormone (HRT) use, and having mammograms (MMG)
performed (p&lt;0.0001). Modifiable risk factors such as smoking were more common in
individuals with BBD (p&lt;0.0001). However, alcohol and body mass index (BMI) did not



differ between groups. Tyrer-Cuzick Scores in BBD patients had a 10% higher frequency of
being intermediate risk for BC compared to those without BBD. Gail Scores in BBD patients
had a 50% higher frequency of being intermediate risk for BC (p&It;0.0001).

Conclusions:?? In the KTB donors, there is an increased frequency of smoking in patients
with BBD. Smoking is not a variable used in standard breast cancer risk calculators and data
are inconsistent regarding smoking and BC. However, smoking is known to decrease
circulating estrogen and result in women becoming menopausal two years earlier than their
non-smoking counterparts. Dysregulation of estrogen levels and menopausal status are two
critical variables known to increase ones risk of BC. Clinicians should be aware of this
potential risk factor and subsequently better educate patients who smoke about their
increased risk of BBD and possible BC. Further research needs to be done to elucidate
etiology, pathophysiology and management of BBD.
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BACKGROUND

Invasive lobular carcinomas (ILC) represent 15% of breast cancers and are characterized by
inactivation of E-cadherin (encoded by the CDH1 gene). Hereditary ILCs are rare and may
be linked to germline mutations in CDH1, or to other genes (including BRCA2 and PALB2).
The clinical and histopathological features of hereditary ILC unrelated to CDH1 mutation
remain poorly described in the literature to date.

MATERIALS AND METHODS

A retrospective series of ILC diagnosed in a context of constitutional genetic predisposition
unrelated to CDH1 was retrospectively identified within Institut Curie's department of
Genetics database. The selection criteria were patients with ILC and a pathogenic or likely
pathogenic germline mutation in genes other than CDH1 over the period 2020 to 2023. The
following data were collected from the electronic patient record: mutated gene associated
with hereditary breast cancer predisposition, patient age at ILC diagnosis, bilaterality,
occurrence of other cancers, histological type, grade, hormone receptor (HR), and HER2
status.

RESULTS

Seventeen patients with BRCA1 mutations, 80 with BRCA2 mutations and 12 with PALB2
mutations were identified. ILC was the first cancer diagnosed in almost all patients (13/14
[93%] for BRCA1, 55/59 [93.2%] for BRCA2 and 8/10 [80%] for PALBZ2). Patients were
index cases in 75% (9/12) for BRCA1, 63.6% (35/55) for BRCA2 and 57.1% (4/7) for
PALB2. The mean age at diagnosis was 42.1, 45.9 and 49.3 years, respectively for patients
with BRCA1, BRCA2 and PALB2 mutation. The occurrence of bilateral disease at diagnosis
was not common (0/9 [0%] for BRCA1, 6/57 [10.5%] for BRCA2, and 1/8 [12.5%] for
PALB2). BRCA2- and PALB2-related cases exhibited mainly grade 1-2 (46/62 [74.1%] for
BRCAZ2, and 8/10 [80%] for PALB2), and HR-positive ILCs (55/59 [93.2%] for BRCAZ, and
8/8 [100%] for PALB2). In BRCA1-mutated patients, ILCs were enriched in grade 3 (5/13
[38.4%]) and HR-negative phenotype (4/12 [33.3%]). The prevalence of HER2-positive
status was found to be slightly higher among patients with BRCA1 and PALB2 mutations
(1/10[10%] and 1/9 [11.1%)], respectively) in comparison to those with a BRCAZ mutation
(3/51 [5.8%]).

CONCLUSION

ILCs diagnosed in the context of a germline BRCA1, BRCAZ or PALBZ mutation occured at a
younger age than sporadic ILCs. Hereditary BRCA2- and PALB2-related ILCs exhibit histo-



phenotypical features comparable to sporadic tumors (predominantly grade 1-2, HR-
negative, HER2-negative). Interestingly, ILCs associated with germline BRCA1 mutations
appear to have a distinct phenotype in our series (enriched for grade 3 and HR-negative
status), although this gene has not yet been identified as a predisposing factor for ILC.
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Background

Germline genetic testing is recommended for all patients diagnosed with breast cancer
under 65 years old and for other select patients. Referrals for these patients to undergo
genetic testing are often placed but are not always finished for various reasons. Following
the Covid-19 pandemic, the travel barrier was mitigated by offering genetic counseling
online to patients. Information on who remained at risk was needed to determine the
patients most likely to have incomplete genetic counseling.

Methods

Records of all the patients referred for a genetics consultation at the ECU Health Medical
Center were tracked and recorded from 2020-2023. Information from these patients was
identified and stored in a REDCap database. The information included demographic
information provided in the patients chart including their race, marital status, employment
status, and religion. Visit information including the care at the time of genetics referral, and
cancer that each of the patients or their family members had as well as whether they
proceeded with germline or somatic testing. Logistic regression was used to estimate the
effects of race, type of insurance, employment, marital status, religion, and timing of
genetics referral relative to cancer treatment on the probability of starting germline genetic
testing and post-test counseling (PTC). Predictive probabilities were derived through
logistical regression using SPSS software deriving odds ratios (OR) and 95% confidence
intervals (CI) while controlling for the other measured variables.

Results

Out of the 618 patients referred for genetic counseling, 312 were referred for a personal or
family history of breast cancer. Of these patients, 114 (36.5%) were white, 187 (59.9%)
were black, 259 completed genetic counseling with testing, and 122 were positive for a
germline variant with 23 (18.9%) being pathogenic. Of patients referred to genetic risk
assessment for breast cancer, those referred for personal history before undergoing
treatment were more likely to complete testing than those referred for family history (OR:
3.52; 95% CI 1.42-8.76). Among patients who underwent genetic testing, those with private
insurance were more likely to test positive for a germline variant than those with Medicare
(OR:2.85; 95% CI 1.39-5.85) or Medicaid (OR: 2.75; 95% CI 1.22-6.25). These patients who
completed genetic testing and were referred for screening were also more likely to undergo
PTC (OR: 2.05; 95% CI 1.01-4.17) than those referred before treatment. Additionally, those
unemployed were more likely to have follow-up after the genetic testing than those with
current employment (OR: 9.70; 95% CI 1.83-51.29). Of the patients who were positive for a
variant, black patients were more likely to test positive for a variant of undetermined
significance (VUS) than white patients (OR: 4.77; 95% CI 1.44-15.87). Those referred for



family history were more likely than those referred after treatment to undergo post-test
counseling (OR: 3.08; 95% CI 1.00-9.43).

Conclusion

Patients in Eastern North Carolina referred for genetic risk assessment for a personal or
family history of breast cancer, were likely to start genetic testing if they were referred
before treatment began. Of those who were positive for a variant, Black patients were more
likely to test positive for a VUS. Of those who completed genetic testing, having private
insurance increased their likelihood of testing positive for a variant. Patients who started
genetic testing who were referred for screening were more likely to get post-test counseling
than those referred before treatment and those who were not employed were more likely to
get follow-up. Additionally, those referred for screening were more likely to get PTC than
those referred after treatment.
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Introduction: Breast cancer (BC) worldwide is the most common cancer in women; in the
Dominican Republic, it is the second in frequency (3,244) and mortality (1,457) (1).
Hereditary breast cancer is 5-10%, the BRCA mutation (mBRCA) is the most frequently
identified (45-68%) (2). mBRCA is more frequent in African and Latino populations (3) (4),
and in the Dominican Republic, a multiracial country (5), they have not been studied. It is
important to study them due to their prognostic and predictive value of innovative, effective
and safe treatments; In healthy carriers, prevention would contribute to lower mortality.
Objective: Determine the prevalence of mBRCA in patients with (BC)-HER2 negative and
high-grade serous ovarian cancer (OC) in the Dominican Republic, in the years 2020 - 2022
and mBRCA 1/2, in patients with BC- HER2 negative, in early and metastatic stage, and
high-grade serous OC in first and second line (1L and 2L).

Method: It is a non-experimental, retrospective, cross-sectional, multicenter investigation in
patients with BC- HER2 negative, high-grade serous OC, who underwent BRCA 1/2 testing,
in 15 centers in the Dominican Republic, data obtained from the program AstraZeneca
BRCA 1/2 Testing, for the Dominican Republic.

The Medgenome laboratory received 881 tests, 82.5% with BC and 17.5% with OC, to
determine sequence variants by NGS on the Illumina platform and analyze large deletions
or duplications by MLPA, in the BRCA1/2 genes. The sample, composed of 856 valid tests to
be processed, 25 invalid tests (2.9%) were excluded from the prevalence analysis. In the
clinic, patients with negative BC-HER2 were stratified into two groups: hormone receptor
positive BC (HR+) and triple negative breast cancer (TNBC), early stage or metastatic.
Inclusion criteria: TNBC I1A- I[IIB; BCHR+ 1L neoadjuvant or adjuvant chemotherapy, under
45 years of age or family history of 1st or 2nd degree cancer; patients with advanced high-
grade serous or endometroid OC, stage III or IV.

Results: 720 BC-HER2 negative tests were analyzed, 13.2% were mBRCA, 60% mBRCA1 and
40% mBRCAZ2. 52% were BCHR+, 11% mBRCA, 4% VUS and the rest non-pathogenic. 6%
was mBRCA1 and 5% was mBRCA2. TNBC 48%, with 16% mBRCA, mBRCA1 was observed
in 10% and 6% mBRCA2 and 0.3% mBRCA1/m BRCA2. VUS at 5%. In BCRH+ 52.5% were
staged, 67.7% in early stage (EE) and 32.3% in metastatic (ME), PV 9% and 12%
respectively. mBRCA1 5% in EE and 4% mBRCAZ2; in ME 6% mBRCA1/2; VUS in 3% EE and
4% ME. TNBC was staged in 47.5%, in EE 69.3% and ME 30.7%, VP mBRCA in 15% and
21% respectively. In EE 7% mBRCA1 and 8% mBRCAZ2; in ME 16% in BRCA1 and 5%
mBRCA2. 5% VUS in EE and 3% in ME. 77% of BCRH+ were between 31 and 60 years old,
with 102 patients (29%) predominating in the group between 41 and 50 years old. In TNBC
aged 31 to 40 years the mBRCA1 VP was 25%.



136 OC tests were analyzed, 41.2% germline (G) and 58.8% somatic (S). VP 16.2%, VPG
18% and VPS 15%; mBRCA1 in 12.5% ??VPG and VPS; mBRCA2 5% in VPG and 2.5% VPS;
VUSS 5% and VUSG 1.7%. In (1LG) 80% and 86% (1LS); in (2LG) 20% and 16% (2LS); 20%
VP mBRCA in (1LG) and 14% (1LS). VP mBRCA in 9% in (2LG) there was no VP in (2LS).
mBRCA was observed over 41 to 50 years of age, but 67% of patients were 51 to over 60
years of age.

Conclusion

The Prevalence in the Dominican Republic of BRCA mutations in patients with BC-HER2
negative is 13.2% and in OC is 16.2%. BRCA1 was the most frequent mutation, TNBC is the
molecular subtype that most frequently presented the mutation; the BRCA mutation was
observed more frequently in the metastatic stage. In OC, IPV was more frequent in (1L) and
the most affected age group was 41 to 50 years, at a younger age for BC.
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Background: Given the increased co-occurrence of pathogenic and likely pathogenic
variants (P/LP) in hereditary cancer syndromes as a result of multigene panel genetic
testing, this study focuses on the prevalence and characteristics of double mutations in
patients with breast cancer.

Methods: We reviewed all patients undergoing genetic testing for breast cancer from Jan
2016- Jun 2024. Data on patient demographics, cancer characteristics, and genetic testing
results were compiled and analyzed. The statistical tests used were Linear Model ANOVA
and Pearson's Chi-squared test. STATA software was used.

Results: A total of 5896 breast cancer patients underwent genetic testing. Among these, 36
(0.61%) patients had two different P/LP variants. Of these patients, 35 were female, with a
median age at diagnosis of 40 years (range: 20-76 years). Four patients had two primary
breast cancers, one had ovarian cancer, and one had sarcoma. At diagnosis, 10 patients had
metastatic disease, three had triple-negative breast cancer, and histopathology revealed
invasive ductal carcinoma in 33 patients.

Among these 36 patients, 23 had the unique double BRCA2 mutation
€.2254_2257del/c.5351dup, identified exclusively in breast cancer patients from the
Jordanian population. This mutation was previously reported by our institution as a
potential founder mutation and has not been identified in other populations. Conducted at
the King Hussein Cancer Center, the median age at diagnosis was 42.1 years (range: 20-76).
Family history of cancer was positive in 95.7% of the cases. Notably, cascade testing was
performed on 10 family members of the 23 patients with the double mutation, and all were
found to have the same mutation, suggesting it is most likely a cis mutation, indicating that
both mutations are on the same allele.

The other 13 patients had various combinations of P/LP: CHEK2 and PMS2; EPCAM and
MSH2Z; BRIP1 and MUTYH; BRCA2 and CHEK2; BRCA2 and RAD51D; ATM and BRCAZ2;
BRCA2 and PALB2; BRCA2 and PTCH1; ATM and BRCA2; BRCA1 and PTEN; ATM and
RAD50; ATM and MUTYH. One patient had three P/LP variants: CHEK2, PALB2, and
RAD51D.

No significant differences were found between the unique double BRCAZ mutation
€.2254_2257del/c.5351dup group and the group of patients with various combinations of
P/LP in terms of age at diagnosis (p=0.981), sex (p=0.446), TNBC status (p=0.174),
presence of other cancers (p=0.689), histopathology (p=0.174), and family history of cancer
(p=0.674).

Conclusion: The BRCA2 double mutation c.2254_2257del/c.5351dup was identified



exclusively in the Jordanian population. Future research should focus on the implications of
these mutations on treatment outcomes and long-term prognosis.
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Breast cancer (BC) risk reducing drugs have minimal impact on cancer incidence due to
their adverse effects and low acceptance by risk-eligible women. Further, they are
ineffective against hormone receptor negative (HR-) BC. Novel non-endocrine agents with
reduced toxicity and efficacy not limited to HR+ BC are needed. Sterol regulatory element
binding protein 1 (SREBP1) has been shown to have a key role in tumorigenesis in the
breast through reprogramming immune and microenvironmental factors, epithelial to
mesenchymal transition, cell cycle, and programmed cell death. It has a prognostic value in
breast cancer patients and is an independent factor of 5-year overall and disease specific
survival. Targeting this metabolic vulnerability presents opportunities to reverse
tumorigenesis in several tissues such as breast and endometrium. We recently presented
data which revealed that in the microstructures from the contralateral unaffected breast
(CUB) of postmenopausal women with unilateral BC, LicA significantly upregulated
antioxidant pathways and downregulated NF-kB dependent inflammatory pathways as well
as SREBP1-dependent lipogenesis. We also showed that metabolic flux in the CUBs treated
with LicA supports these effects. In addition, LicA exhibited suppression of proliferation in
pre-malignant and malignant HR+ and HR- breast cell lines and in their xenografts in mice.
Now we present confirmatory evidence that the mechanism through which LicA prevents
HR+ and HR- BC is by reducing SREBP1-dependent metabolism and inflammation. We also
show the promising PK profiles of novel oral formulations we have developed.

We performed NanoString metabolism panel analysis in MDA-MB-231 (HR-) and MCF-7
(HR+) breast cancer cells treated with LicA (5 pM) for 24 h. We also performed western
blots to confirm the significantly modulated metabolic pathways. In addition, we evaluated
spatiotemporal changes in the concentrations of cholesterol in the inner leaflet of plasma
membrane of these cells. Four proprietary novel formulations of LicA were developed and
administered orally to female BALB/c mice and Sprague-Dawley rats followed by LC-
MS/MS analysis of the plasma and mammary tissue. Using SAAM Il we modeled their
pharmacokinetic (PK) profiles.

We observed significant (adj P &It; 0.05) upregulation of antioxidant (up to 9-fold), and
downregulation (up to 6-fold) of NF-kB-dependent inflammatory pathways such as
prostaglandin E2 synthesis. These results were consistent with our previous observations
in animal models and in the high-risk womens CUBs. We also observed significant
downregulation of SREBP1 dependent lipogenesis genes such as ACAT2, FASN, and SCD in
these cells, which is in line with our data in the CUBs. Our western blot analysis showed a
significant suppression of SREBP1 (4-fold) particularly in HR- cells, along with the reduced
phosphorylation of PI3K (5-fold) and AKT (6-fold, on Ser 473). These results were



confirmed by the depletion of cholesterol in the inner leaflet of plasma membrane in HR- (8-
fold) and HR+ (4-fold) cells. Consistent with our data from the CUBs and in vivo models, we
observed 2- to 3-fold reduction in proliferative markers such as MKI67, BCL2, and RRM2 in
HR+ and HR- cells after 24 h exposure to LicA. These results provided additional evidence
that LicA exerts its antiproliferative effects by suppressing SREBP1-dependent lipogenesis
and inflammation. Two of the novel LicA oral formulations showed promising PK, sufficient
for efficacy with less frequent dosing which make them suitable for BC prevention.

Our data suggests that suppression of SREBP1 dependent metabolism and inflammation can
prevent BC and presents evidence that LicA is an excellent candidate for HR+ and HR- BC
prevention through this mechanism. We will test LicAs oral formulation in intraductal
models of precancer lesions in immunocompetent animals to further establish its
preventive efficacy.



P1-03-14: Lympho-Vascularized Breast-Skin Platform for Modeling Lymphovascular
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Abstract Number: SESS-2465

Inflammatory Breast Cancer (IBC) is an aggressive form of breast cancer, accounting for
10% of breast cancer deaths despite its relatively rare occurrence. A significant
characteristic of IBC is the invasion of cancer cells into the lymphatic and blood vessels near
the skin, leading to the formation of tumor emboli and lymphovascular space invasion
(LVSI). Eventually, LVSI progresses into the overlying skin through the breast stroma and
causes dermal lymphatic invasion (DLI). The mechanisms underlying LVSI and DLI remain
poorly understood. Current experimental platforms, including 2D cell cultures, animal
models, and more recent 3D in vitro models, have limitations in recapitulating the
complexity of the tissue microenvironment, biomechanical cues, and cell behavior intrinsic
to IBC. These limitations make it challenging to elucidate the mechanism of LVSI and
develop effective therapeutics. While most 3D tumor models typically incorporate the blood
vasculature, they often overlook the crucial role of the lymphatics, despite compelling
evidence that for certain breast cancer subtypes, lymph vessels serve as the predominant
pathways for tumor metastasis. Existing experimental systems also do not incorporate
surrounding metastatic sites. Therefore, multi-tissue on-a-chip platforms (MTCP) that
possess integrated blood and lymphatics would have tremendous value for elucidating cell
migratory patterns and underlying mechanisms of the immune response and cancer
metastasis. In this study, we created the first breast-skin platform with functional blood and
lymphatic vessels that are connected between tissue layers of a breast tumor and skin. The
platform's fabrication involved polymerizing type I collagen for the matrix around parallel
22-gauge needles (0.718mm). To mimic breast tumor tissue, 7 mg/mL collagen solution
seeded with 1 million MDA-IBC3 cells/mL were injected into the platform and underwent
polymerization. The skin platform was created using a layer of 4 mg/mL collagen solution
seeded with 0.1 million cells/mL of primary normal human dermal fibroblasts (NHDFs) at
the top of the breast tumor layer and then polymerized. Next, needles were extracted to
create hollow vessels. Vessels were perfused with 1x107 cells/mL mKate-labeled tumor
microvasculature endothelial (TIME) cells for blood vessels and 1x107 cells/mL RFP
Expressing Human Dermal Lymphatic Microvascular Endothelial Cells (HDLMVECs) for
lymphatics. All Breast-Skin platforms were then placed in 6 well plates with 1.5-2 mL of
complete endothelial cell media in each well surrounding the platform and put back on the
rocker for 3 days to allow formation of a confluent vessel. Utilizing this platform, we have
shown that MDA-IBC3 breast cancer cells invaded the skin through the stroma. We
observed angiogenic sprouting occurs when TIME cells begin to bud from the peripheries of
the endothelial vessel which advances towards MDA-IBC3 cells. Also, we have shown MDA-
IBC3 emboli surrounded by these vessels, attempting to intravasate. The observation of
vascular endothelium sprouting, and adjacent tumor emboli is solely facilitated by



interactions between tumor and endothelial cells, representing the in vivo behavior of IBC.
This novel platform allows for the high-throughput and controllable study of LVSI, DLI, and
skin metastasis. It serves as a valuable tool for dissecting the metastatic process, generating
functional cell selection and signaling targets for further research. Multiple functional
endpoints, such as collagen alignment, immunofluorescent staining, live cell imaging, and
cytokine quantification, can be assessed simultaneously. Our goal is to use the Breast-Skin
platform to further our understanding of the mechanisms that drive skin metastasis in
breast cancer and ultimately identify effective therapeutic targets.
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Background? About 10% of all breast cancers (BC) result from an inherited pathogenic
variant (PV). Energetics and Lifestyle in Inherited Syndromes (ELLIES) Project is a survey-
based study examining diet, exercise and metabolic risk factors in individuals with
hereditary cancer pathogenic variants (HCPVs). This study describes metabolic risk factors
and lifestyle habits among the first 750 participants in this cohort. We are interested in
exploring how metabolic and energetic risk factors such as BM], diet, and physical activity
(PA) levels influence breast surgical decisions in both preventative and therapeutic
settings.? ? Methods? The online self-administered survey, developed in REDCap, includes
questions on demographics, personal health, cancer risk factors (menopausal status,
reproductive history, hormone use, breast density, family history of cancer), and metabolic
risk factors (weight, height, hypertension, diabetes, and hyperlipidemia). Physical activity
(PA) levels were assessed using a modified International Physical Activity Questionnaire
(IPAQ), and dietary intake was evaluated with the 14-item Mediterranean Diet Adherence
Screener (MEDAS). Participants aged ?18 years with a HCPV provided electronic consent
and received a $10 e-gift card upon survey completion. The survey, disseminated through
social media and the advocacy group Facing Our Risk of Cancer Empowered (FORCE), also
includes a Spanish version. The survey remains open with the goal of reaching 1,000
responses. Descriptive statistics were used to analyze participant demographics, cancer risk
factors, and metabolic risk factors.?? ? Results? From August 2019 to December 2023, 750
participants completed the survey; mean age: 45.1 years (SD=12.6) and 96.1% were?female.
Self-reported race/ethnicity was 91.5% White, 3.9% Black/African American, 2.3% Asian,
2.8% Hispanic, 17.1% Ashkenazi Jewish, and 2.3% Other.?Among female participants
(n=721), 66.6% are previvors and 33% are survivors. In previvors, 47% have a BRCA1 or
BRCA2 PV and 33.5% of previvors have had risk reducing mastectomy (RRM); mean age at
RRM was 42 years (SD=11.0). Rates of RRM in previvors by PV were 42.7% BRCA1, 38.3%
BRCAZ2, 38.9 PALB2, 28.6% ATM, 14.3% CHEK2. Family history of BC was higher in
previvors with RRM (87%) compared to those without (80%). Mean BMI 26.7 (SD=6.6) for
previvors with RRM and 27.3 (SD=6.7) for those without.?Previvors without RRM reported
moderate intensity PA (43.9%) compared to?those with?RRM (38.5%). Over half of
previvors (62.3%) reported they were?currently trying to lose weight; 183 (38%) reported
75 meaningful weight loss attempts in their lifetime. Perceptions of weight, diet, and PA as
important cancer risk factors were similarly distributed among?previvors?with and without
RRM.?In survivors, 137?(57%) have a BRCA1 or BRCA2 PV and 91 (37.8%) of survivors
have had RRM; mean age at cancer diagnosis was 43 years?(SD=10.9); mean age at RRM
was 45.8 years (SD=10.2). Family history of BC was reported in 64.8% of survivors with



RRM compared to 61.7% without. Mean BMI was 26.4 for survivors with RRM (SD=6.0) and
25.6 (SD=5.4) for those without. Nearly half of survivors without RRM (49%) engaged in
moderate intensity PA compared to survivors with RRM (38.5%). Of survivors,?55.6%
reported trying to lose weight?and 32% reported ?5 meaningful weight loss attempts in
their lifetime.? ? Conclusion? Individuals with a HCPV may elect to undergo bilateral
mastectomy in the preventative setting or at the time of a BC diagnosis to decrease their
risk of a future BC. A better understanding of how metabolic risk factors, diet and PA
impacts BC risk in PV carriers is needed. Based on this initial descriptive analysis,
examination with longitudinal follow up of the cohort will further explore how these
metabolic and energetic factors impact breast surgical decisions. ?
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Background: Neoadjuvant chemotherapy (NACT) is the standard of care for early-stage
breast cancer patients (pts) with high-risk clinical features and pathologic complete
response (pCR) is considered the best predictor of favorable long-term outcomes. We
developed machine learning models to predict pCR from a series data modalities available
at the time of diagnosis. We compared the predictive value of unimodal radiology,
pathology, genomic, and clinical features, and their multimodal integration to improve pCR
prediction.

Methods: We analyzed a multimodal cohort of 1,192 early-stage breast cancer pts treated
with NACT at Memorial Sloan Kettering (MSK) between 2014 and 2021. Clinicopathologic
features including hormone receptor subtype, demographic information (self-reported race,
age at diagnosis), grade and stage were collected and curated for all pts, and combined to
build a logistic regression prediction model. Digital pathology whole-slide images (WSIs)
from pre-NACT tumor biopsies were collected for 1,101 patients. We used a pre-trained
transformer model and attention-based multiple instance learning (MIL) to predict pCR
from H&E WSIs. Pre-NACT magnetic resonance imaging (MRI) exams, which included T2-
weighted images, T1-weighted precontrast images and T1-weighted post-contrast images,
were collected for 838 pts, and were used to build a deep learning (DL) model to predict
pCR. Tumor biopsies and matched blood specimens from 315 pts underwent targeted DNA
sequencing using the MSK-IMPACT platform, which identified mutations, copy number
changes, and structural rearrangements in a selected panel of up to 505 cancer genes. These
genomic features were combined using an elastic net regularized logistic regression model
for pCR prediction. Multimodal integration was performed using existing methods, and
results were compared for early and late fusion strategies. Predictive performance was
measured by computing the area under the receiver-operator curve (AUC) metric.

Results: Individual data modalities exhibited varying levels of predictive performance for
different receptor subtypes. For example, clinical and pathology models performed better
for HR+ subtypes, while the genomic prediction model outperformed the rest in the triple
negative breast cancer (TNBC) set. Automated DL models using MRI inputs achieved
moderate predictive performance on the HR+/HER2-, HR+/HER2+, and HR-/HER2+
subtypes. Subtype-specific models tended to outperform subtype-agnostic models trained
in the larger, pan-subtype cohort. End-to-end DL pathology and radiology models that can



be deployed and run automatically without human curation to predict pCR directly from
images had comparable performance to clinical models using variables curated by expert
pathologists and radiologists. Multimodal predictors combining the genomic data with the
other three data modalities readily available at initial presentation exhibited the best
overall predictive performance, but the gain in predictive performance was small and may
not justify the increased requirements in terms of data acquisition and model complexity
for certain receptor subtypes.

Conclusions: Multimodal data can be incorporated into machine learning models for
improved prediction of pCR to NACT in breast cancer. Additional work is needed to validate
the clinical utility of these types of multimodal approaches, as well as to determine the most
informative data modalities for each hormone receptor subtype and the subset of patients
that are most likely to benefit from the use of these models. Automated workflows using DL
pre-trained models may provide valuable clinical decision support, guiding escalation and
de-escalation therapeutic and monitoring strategies to improve outcomes for pts with high-
risk early breast cancer.



P1-03-17: Disseminated tumor cell (DTC) quantities are associated with Ki67 and
pCR rate in breast cancer
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Background: The prognostic relevance of disseminated tumor cells (DTCs) in the bone
marrow (BM) of patients with primary breast cancer was reported manifold and
therapeutic strategies are still controversially discussed. Despite successful treatment of the
primary tumor, recurrence occurs in about 30% of breast cancer patients. One reason might
be hematogenous spread as an early event in the disease, when single tumor cells split of
the primary tumor and migrate into the lymphatic and blood system or into the bone
marrow, where they are believed to become dormant and hence persistent against chemo-
therapy. Little is known concerning the association of DTC quantities and the clinic-
pathological data, including Ki67proliferation index in primary tumors and affected lymph
nodes, though.

Methods: Between January 2019 and December 2023, we collected 430 BM aspirates from
the anterior iliac crest of patients with primary (n=399) and recurrent (n=32) breast cancer
during oncologic surgery. Patients either had neoadjuvant chemotherapy (NACT, n=153),
neoadjuvant endocrine (n=90) or no neoadjuvant treatment (n=184).

After density gradient centrifugation, cell suspensions were transferred onto glass slides
and subjected to immunocytochemical staining against pan-cytokeratin. DTCs were
visualized using alkaline phosphatase and short counterstaining with hematoxylin. DTCs
were semi-automatically detected and enumerated using a microscope based scanning
system with a rare events algorithm to identify DTC candidates according to color, shape,
intensity and size. We correlated DTC quantities to clinico-pathological parameters using
Pearson correlation and Chi-Square tests.

Results: Per patient about 4 million BM cells were analyzed. The DTC-positivity rate was
40%. Patients were divided into subgroups based on the immunohistochemically
determined subtype of the tumor: of the patients with luminal A tumors (n=210) 39.5%
were DTC positive (mean=11), with luminal B/HER2- tumors (n=31) 41% (DTC mean=14),
of Luminal B/HER2+ (n=28) 53.5% (DTC mean=12), of TNBC (n=70) 41.4% (DTC
mean=15.2), and of HER2-enriched (n=33) 24.2% (DTC mean= 15) were positive.

The DTC mean was elevated in clinical nodal positive patients (n=92; DTC mean: 15.6)
compared to clinical nodal negative patients (n=326; DTC mean:11.7; p=0.122) except for
cases with luminal B/HER2+ tumors.

We found a positive correlation between the DTC count and the proliferation index Ki67 of
the core needle biopsy (CNB; p=0.008; r=0.279). Additionally, we separated the patients
into different groups with Ki67 from 1-9%, 10-29% and &gt;30% as determined in the CNB
(DTC mean: 11 vs. 13.3 vs.14), the affected lymph nodes (LN; DTC mean: 12.6 vs. 13.1 vs.
17.1) and the resected tumor tissue (DTC mean: 11.5 vs.11.3 vs.17.6). Among DTC-positive
patients, the mean DTC number was increased gradually with increasing Ki67 in all 3



specimens (CNB, LN and tumor tissue).

Comparing the different neoadjuvant strategies, we found an increased DTC mean in all
molecular subtypes, except Luminal B/HER2+, when the patients did not receive NACT
(n=184; DTC mean: 14.5) compared to patients undergoing NACT (n=153; DTC mean: 11.9;
p=0.134). Ki67 index was elevated in the lymph node metastases compared to the tumor
biopsy and the resected tissue: LN_Ki67&gt;CNB_Ki67&gt;tissue_Ki67 among all molecular
subtypes in patients receiving NACT.

Looking at the pCR rate of DTC-positive patients (46%; 25 of 54), it was lower compared to
DTC-negative patients (57%; 54 of 94) receiving NACT underlining the higher risk profile
for DTC-positive patients.

Conclusion: Our data suggest that DTC quantities are equally high among the different
intrinsic subtypes. DTC-positive patients are less likely to achieve a pCR. Additionally, we
found a positive correlation between the DTC quantity and the proliferation index Ki67.
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Background: Excess adiposity is associated with higher rates of breast cancer recurrence
and increased mortality. Insights into the mechanisms by which adiposity influences these
outcomes may lead to improved disease management. A histologic marker of white adipose
inflammation, crown-like structures of the breast (CLS-B), is associated with excess
adiposity, adipocyte hypertrophy, and increased in-breast aromatase levels. CLS-B are
comprised of dead or dying adipocytes surrounded by macrophages, and may be measured
in slides obtained from breast surgical specimens. We are conducting a prospective cohort
study of these inflammation-related markers and breast cancer outcomes. We describe
here select correlates of CLS-B and adipocyte diameter in 630 women diagnosed with
breast cancer in the Pathways Study.

Methods: The Pathways Study is a prospective cohort study with 4,504 women who were
diagnosed with invasive breast cancer from late 2005 through May 2013 in the Kaiser
Permanente Northern California healthcare system. From women who underwent
mastectomy, formalin-fixed paraffin-embedded tissue blocks from definitive surgery
enriched in white adipose tissue were obtained, sectioned and stained by hematoxylin &
eosin and CD68 immunohistochemistry. Slides were then examined for adipocyte diameter
and CLS-B. Blood specimens collected around the time of enrollment into the cohort were
also assayed for high-sensitivity C-reactive protein (hsCRP). Data related to cancer
diagnosis, demographic characteristics, anthropometry, and other variables were obtained
from baseline in-person visits, surveys, and electronic health records.

Results: To date, 630 women have complete data on adipocyte diameter and presence of
CLS-B. Most women were diagnosed with Stage I-11I disease, 79% had estrogen-receptor
positive-tumors, and 19% had HER2-positive tumors. Mean and median adipocyte
diameters were 103.6 and 103.4 y, respectively, with an inter-quartile range of 94.4 to
113.9 p. CLS-B were observed in 267 (42.4%) of the 630 women, and among these women,
median CLS-B density was 0.3 per cm2, with an interquartile range of 0.16 to 0.77 per

cm?2. In univariate associations, there was some suggestion that adipocyte diameter varies
by self-reported race and ethnicity (p=0.056), with largest mean values for Blacks (n=50,
adipocyte diameter 110.4 p) and smaller for Whites, Asians, and Latinas (n=390 and 102.8
w; n=97 and 103.8 y; and n=76 and 103.7 p, respectively). These differences aligned with
differences in body mass index (BMI) by race and ethnicity, and were strongly associated
with BMI (p&lt;0.0001), with adipocyte diameter across increasing BMI categories (kg/m2)
0f 95.8 u for 18.5?BMI&It;25, 106.2 p for 257BMI&It;30; 109.0 u for 30?BMI&It;35, and
111.7 pfor 357BMI. Similar associations were observed for waist circumference and waist-



to-hip ratio, as well as hsCRP (all p&It;0.0001). Presence of CLS-B differed somewhat across
race and ethnicity (p=0.097), with 58.0% of Blacks, 39.2% of Whites, 49.5% of Asians, and
38.2% of Latinas having CLS-B present. Presence of CLS-B was also strongly associated
with BMI, waist circumference, waist-to-hip ratio, and hsCRP. For example, across the
increasing BMI categories above, the proportions of women with CLS-B were 27.2%, 44.8%,
51.3%, and 63.6%., and across increasing hsCRP quartiles were 22.5%, 34.5%, 53.6%, and
56.9%.

Summary: These observations indicate that breast adipose tissue inflammation and
adipocyte size correlate with anthropometric measures of adiposity and systemic
inflammation, and vary by race and ethnicity. As we continue to obtain measurements of
these variables, we will determine how they relate to more precise body composition
compartments and whether they are also associated with recurrence, mortality, and other
outcomes after breast cancer.
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Introduction: Antibody-drug conjugates (ADCs) targeting specific surface antigens have
represented a notable advance in therapeutic efficacy in solid tumors. Herein, we analyzed
RNA sequencing (RNA-seq) data from invasive lobular carcinoma (ILC) samples to identify
novel cell surface protein candidates for designing new and highly specific ADCs, aiming to
minimize side effects and improve patient outcomes.

Methods: RNA-seq data from the BostonGene internal breast cancer (BC) cohort (non-ILC
n=518, ILC n=138), TCGA-BRCA (non-ILC n=815, ILC n=233) cohort, and normal tissue
samples in the Adult GTEx dataset (n=7862) for 82 cell surface protein genes were assessed
together. BC samples were classified as histo-molecular ILC if they showed at least one of
the following: ILC histology, CDH1 truncation, gene loss, Z-scores of &It; -1.5 for gene
expression. Among the ILC samples, some were classified as classic (low-grade and Lum A
or B; n=224) and non-classic ILC (high-grade, HER2-enriched, or Basal-like; n=28). We also
classified all ILC samples as high- (HG-ILC, n=142) or low-grade (LG-ILC, n=229) based on
molecular grading. Information on ADC targets and relevant clinical trials were extracted
from ClinicalTrials.gov.

Results: Among the 82 cell surface protein genes assessed, 18 demonstrated high
expression levels defined as 74 log2 transcripts per million (TPM) in at least one subtype
and include LYPD3* FOSL2, CD276* CRIM1* PRLR*, PVRL4* TPBG* VTCN1*, ERBB3**,
ALCAM, CD46, ERBB2** SLC39A6**, ST14*, CD74, TACSTD2*, GPNMB, and MUC1*. Genes
marked with * showed low expression in normal tissues (&lt;2 log2 TPM), while genes
marked with ** showed low expression in normal tissue and are being investigated in 75
clinical trials.

Both non-ILC and ILC groups showed high expression of ERBB3** ERBB2**, ALCAM, CD46,
SLC39A6**, ST14* CD74, TACSTD2*, GPNMB, and MUC1*.

Among the ILC samples, CRIM1*, PRLR*, and PVRL4* showed high expression in LG-ILC and
classic ILC. LYPD3* was highly expressed only in non-classic ILC. FOSL2, CD276* TPBG* and
VTCN1* showed low expression in HG-ILC. However, TPBG* and VTCN1* were highly
expression in LG-ILC and classical ILC.

Interestingly, the low expression of several targets in normal tissues (marked * and **)
indicate their suitability as ADC targets for treating ILC while minimizing adverse effects.
Conclusion: We defined distinct ADC target expression landscapes in classic and non-classic
ILC, further distinguished from non-ILC. While both classic and non-classic ILC show high
expression of several ADC targets, they differed notably in TPBG, CRIM1, PRLR, and VTCN1
expression. The low expression of several analyzed genes in normal tissues revealed their



potential as targets for highly specific ADCs with anticipated reduced adverse effects. Our
findings underscore the need for clinical trial designs encompassing ADC target expression
data across ILC subtypes to optimize efficacy and safety of ADC-based treatments,
subsequently improving patient outcomes.
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Background: Metastatic ER+/HER2- breast cancer (BC) is inevitably associated with
resistance to endocrine therapy (ET) and CDK4/6 inhibitors (CDK4/6i). However, there
remains a need for comprehensive understanding of resistance mechanisms and better
predictive biomarkers for patient selection or new treatment strategies. We previously
reported that in the NeoPalAna trial (NCT01723774), high expression of the origin licensing
complex (LC) was associated with resistance to CDK4/6i and a similar trend, though
lessened, was observed for ET. The LC factors ORC1-6, CDC6, and CDT1 load the MCM
complex (MCM2-7) onto the origin in G2/M, priming it for initiation of DNA replication in S
phase. Within the LC, we identified MCM2 to be the gene most significantly associated with
resistance. We hypothesize that high expression of MCM2 /LC presents a new, highly
effective predictor of resistance to ET and CDK4/6i in ER+ BC.

Methods: Publicly available primary (TCGA, PanCancer Atlas; METABRIC, Nature 2012 &
Nat Commun 2016) and metastatic (The Metastatic Breast Cancer Project, Provisional
2021) BC datasets in cBioPortal were used to define copy number (CN) aberrations and
their correlation to mRNA expression data for LC components. Clinical subtype for
METABRIC regression analyses was refined using genomic data and the mRNA expression
distribution of clinically defined ER, PR, and HER2 tumors (PMID 30867590, 34725325). K-
means clustering was performed on MCM2-7 complex and entire LC gene sets for signal
discovery. Number of k was determined using the elbow and silhouette analyses. Logrank p-
values and hazard ratios were derived from Cox-proportional hazard models examining the
association between mRNA expression by RSEM in METABRIC of LC components,
individually or as gene sets, with breast cancer-specific survival (BCSS) or distant
recurrence-free survival (DRFS) using R (v4.3.1) and calculated via log rank. Nominal p-
values underwent Bonferroni correction as needed. For all analyses, datasets were filtered
for clinical ER+/HER2- status.

Results: cBioPortal genomics revealed that MCM2 is amplified in 20% and &It;1% in
metastatic versus primary BC and increases to 58% and 9-17%, respectively, when also
considering CN gains. This trend was largely consistent for most other LC components as
well. Higher MCM2 mRNA was associated with CN amplification and gains of the gene.
Furthermore, high MCM2 transcript levels correlated with PR negativity (p=2.51e-05),
Luminal B versus A status (p&lt;2e-16) and high tumor grade (p&lt;2e-14). MCM2
expression was also associated with worsened DRFS and BCSS, both in univariate (HR=1.51,
p=7.23e-12; HR=1.49, p=2.17e-11) and multivariate regression analyses (HR=1.35,
p=6.88e-05; HR=1.23, p=5.35e-03), after adjusting for PR, grade, age, and PAM50 intrinsic



subtype. BCSS also decreased with high MCM2 mRNA regardless of type of endocrine
therapy received (log rank p=2.32e-08). Low versus high MCM2-7 and LC clusters were
associated with better DRFS (HR=0.52, p=7.89e-09; HR=0.56, p=3.63e-07) and BCSS
(HR=0.57, p=1.14e-07; HR=0.57, p=3.91e-07). DRFS for MCM2-7 and LC clusters remained
significant in same multivariate analysis (HR=0.68, p=4.13e-03; HR=0.74, p=2.89e-02).
Conclusions: Our analysis demonstrates that MCM2 and the LC gene set are independently
poorly-prognostic for both DRFS and BCSS in a large, well-annotated BC dataset. This
impact is significant and does not wane after multivariate analysis. Most LC components,
including MCM2, are not routinely included in targeted next-generation sequencing panels,
and their incorporation can help validate the predictive nature of these genes in real-world
cohorts. Our results also provide a strong rationale for clinical development of a set of
predictive biomarkers including these genes, particularly MCM2, in the setting of
ER+/HER2- BC.
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Introduction: Ductal carcinoma in situ (DCIS) is a non-invasive form of breast cancer
characterized by abnormal cells confined within the milk ducts. While DCIS is not life-
threatening, its clinical significance lies in its potential to progress to invasive ductal
carcinoma (IDC). This progression is driven by molecular imbalances from genetic and
epigenetic alterations, including increased expression of matrix metalloproteinases (MMPs).
Our recent study demonstrated that MMP1 expression modestly predicts DCIS progression
to IDC, independent of tumor subtype (AUC = 0.76). In this study, we aimed to identify
additional informative genes that could enhance the predictive potential of MMP1 based on
molecular data from DCIS clinical studies.

Methods: We analyzed molecular and clinical data from 380 DCIS specimens across three
cohorts: the Sweden Cancerome Analysis Network - Breast (SCAN-B, n = 85), the
Translational Breast Cancer Research Consortium (TBCRC, n = 216), and the Resource of
Archival Breast Tissue (RAHBT, n = 79). Potential gene candidates were identified in TBCRC
and RAHBT cohorts. First, DESeq2 v 1.40.2 was employed to select differentially expressed
genes between cases with ipsilateral breast events (n = 121, considering both DCIS and IDC)
and without reported events (n = 95) within five years in the TBCRC study. Additionally, we
considered the genes encoding the 37 proteins analyzed by ion beam imaging by time of
flight (MIBI-TOF) technology in the RAHBT cohort. Multiple score values based on the
percentile expression of selected genes were evaluated in the SCAN-B cohort (n = 85). AUCs
were computed using pROC version 1.1.8.

Results: We identified 89 genes that improved the predictive power (AUC &gt; 0.8) when
combined with MMP1 on the TRCRC and RAHBT studies. These genes were combined into
four-gene signatures using the formula: (MMP1+X)/(Y+Z), generating 92,070 unique
combinations. 3,821 of these signatures improved the AUC of MMP1 alone. To avoid
redundancy in the information, we restricted combinations to genes uncorrelated with
MMP1 (28 dividend genes and 34 divisor genes) and tested the predictive performance in
an independent cohort (SCAN-B). We identified that the ratio between the percentiles of
(MMP1+MMP27)/(CD36+IGFBP6), showed a strong predictive performance in the SCAN-B
cohort (AUC = 0.91). Other genes that enhanced the predictive signature included
transcriptional regulators (SP1, SF3B4, and CTNNBIP), metabolic enzymes (GNMT, TKT, and
PGD), and mitochondrial proteins (NDUFB7, MRPL9, and FH).

Conclusions: The identified four-gene ratio signature significantly enhanced the prediction
of DCIS progression to IDC across different study cohorts. We have designed and are
developing an assay based on immunohistochemistry (IHC) to assess these proteins in FFPE
tissues, enabling retrospective exploration of DCIS cohorts. Our current studies are focused



on validating this signature in larger independent cohorts and exploring its utility in
prospective clinical settings. This approach has the potential to refine diagnostic algorithms
for DCIS patients, ultimately improving clinical decision-making and patient outcomes.
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Background: Male breast cancer (BC) accounts for less than 1% of new BC cases annually.
Androgen receptor (AR), a member of steroid and nuclear receptor superfamily is emerging
as an important factor in pathobiology of BC. While the estrogen receptor (ER) is well-
studied in BC, the role of the AR is less understood, particularly in male patients. Here, we
aimed to characterize the molecular and immunological features of AR gene expression in
male BC.

Methods: 191 samples from male breast cancer patients were tested by NGS (592, NextSeq;
WES, NovaSeq) and WTS (NovaSeq; Caris Life Sciences, Phoenix, AZ). MSI was tested by [HC
and NGS. Tumor mutational burden (TMB) totaled somatic mutations per tumor
(high&gt;10 mt/MB). Immune cell fractions were calculated by deconvolution of WTS:
Quantiseq. Tumors with AR-high(H) and AR-low(L) RNA expression were classified as
above or below the 50th percentile, respectively. Real world overall survival (OS) and
treatment-associated survival was obtained from insurance claims and calculated from
tissue collection to last contact using Kaplan-Meier estimates. Statistical significance was
determined by chi-square and Mann-Whitney U test with p-values adjusted for multiple
comparisons (q&lt;.05).

Results: AR-H male BC had lower frequency of TP53 mutations (20% AR-L vs 7% AR-H,
p=0.02) compared to AR-L male BC tumors. AR-H had numerically higher frequency of
PIK3CA (34.8% vs 27.2%) and CHEK2 (3.7% vs 1.1%), but lower frequency of BRCA2 (7.1%
vs 13.6%) and PTEN (2.3% vs 6.9%) compared to AR-L, all p = 0.1-0.2. AR-H male BC had
lower frequency of TMB-high (3.45% vs 12.22%) and PD-L1 positivity (5.08% vs 18.57%),
all p&lt;0.05. Analysis of inferred immune cells revealed that AR-H had higher infiltration of
NK cells (3.58% vs 2.56%), dendritic cells (2.43% vs 1.98%), and B cells (5.93% vs 5.26%),
all p&lt;0.05. AR-H had higher T-cell inflamed score (19 vs -72) and MAPK activation score
(-0.24 vs -1.6) but lower IFNg score (-0.38 vs -0.33), all p&lt;0.05. AR-H had higher
expression of immune checkpoint genes (CD274, FOXP3, HAVCR2, LAG3; FC: 1.3-1.5) and
stem cell-related genes (CD34, CD44, POU5F1, KLF4, ALDHZ; FC: 1.2-1.4) compared to AR-L
male BC, all p&It;0.05. AR-H male BC had higher AR protein (IHC) expression (100% vs
86.8%, q&lt;0.05) and numerically higher frequency of AR-fusion variant (3.2% vs 0%,
p=0.08) compared to AR-L male BC. AR-H male BC had worse OS (mOS: 35.9 vs 92.4 month;
HR 1.6, 95% CI 1.0-2.5, p = 0.043) compared to AR-L BC. When analyzed by TP53 mutation
status, AR-H with TP53-wt had numerically better survival (mOS: 35.6 vs 25.7 months, HR
0.52,95% CI 0.20-1.35, p=0.17) compared to TP53-mt. Similarly, AR-L with TP53-wt had



numerically better survival (mOS: 48.3 vs 23.2 months, HR 0.58, 95% CI 0.22-1.33, p=0.18)
compared to TP53-mt.

Conclusions: Our analysis suggests a strong association between AR expression and TP53
mutations, TMB-H, and PD-L1 positivity, immune cell infiltration, immune checkpoint and
stem cell-related gene. Also, T cell inflamed and IFNy score were inversely related. Further
exploration of specific alterations and immune-oncology markers associated with AR
expression may help in clinical trial design for male patients with BC.
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Abstract: Breast cancer is one of the most common cancers among women worldwide, and
early detection is critical for successful treatment and improved survival rates. However,
early-stage breast cancer presents significant diagnostic challenges due to the small size of
tumors and the limited presence of tumor-specific biomarkers in the bloodstream.
Traditional diagnostic methods often struggle to detect these early signs, making it
imperative to develop more sensitive and specific approaches.

Circulating extracellular vesicles (EVs) have emerged as a promising solution for early
breast cancer detection. EVs are stable proteomic substrates that allow for the deep
enrichment of biologically relevant and informative biomarkers from plasma. This enables
comprehensive analysis of multiple tumor-associated and host response proteins. Cancer
and tumor microenvironment cells produce approximately 20,000 EVs per day, providing a
substantial pool of circulating biomarkers. EVs offer a means to detect and monitor small
tumors through both direct detection of tumor-associated biomarkers and host
response/tumor microenvironment biomarkers within the EV milieu.

Methods: To identify novel biomarkers, we performed proteomics analysis on EVs purified
using size exclusion chromatography and a proprietary buffer system that enhances EV and
corona protein recovery. TrueDiscoveryTM data-independent acquisition (DIA) mass
spectrometry (MS) analysis was conducted on EVs from 30 Stage 1 Breast cancer patients
and 75 normal patient plasma samples. This was followed by performing an in-house
developed machine learning pipeline to identify candidate multiplexes with an Accuracy
&gt; 0.98.

Results: After quality control correction, an average of 2,562 proteins was identified per
sample. Comparative analysis between Stage 1 Breast Cancer and Control cohorts using the
in-house Machine Learning Pipeline identified 585 differentially expressed proteins (t test
FDR corrected gqvalue &lt; 0.01, Logistic Regression cross validation AUC &gt; 0.5, and
absolute log2 fold change &gt; 0.5). Of the 585 differentially expressed proteins, 71 have an
AUC &gt; 0.85. Support Vector Machine Learning revealed 43 significant 3-plexes with
Accuracy &gt; 0.98, consisting of 38 candidate proteins. Interestingly, 18 of the 38 candidate
proteins appear in multiple 3-plexes. Finally, we performed ELISA assays of top candidate
proteins showing differential expression between cancer EVs and normal patient EVs,
indicating we can translate discovery proteomics to fast, easy, and scalable immunoassays.
Conclusions: Key biomarkers from breast cancer patient EVs indicate the potential to detect
and diagnose early-stage and low tumor burden cancers using our methods. Interestingly,
no significant differences were noted when biomarkers were evaluated in pre-EV enriched
patient plasma. This highlights the unique nature of the EV microenvironment and suggests
that early detection of breast cancer may be effectively captured in the EV



microenvironment of the patient. An unbiased approach was used for EV proteomics to
examine all EVs in the patient. By taking this unbiased approach, we can expand our
discovery of biomarkers that may be associated with the patients response to disease
presence.

These findings confirm that the EV microenvironment represents a distinctive oncological
ecosystem with highly specific and sensitive disease biomarkers that do not appear
dysregulated in whole plasma. Finally, the ability to translate discovery proteomics to ELISA
based immune-assays for a clinical assay highlights the power of our approach and data.
This novel approach to cancer proteomics holds great promise for the future of cancer
diagnostics and monitoring, allowing for the identification of biomarkers indicative of early-
stage breast cancer.



P1-03-24: Genomic and Clinicopathologic Profiling of Breast Invasive Lobular
Carcinoma in Patients with Germline Predisposition

Presenting Author(s) and Co-Author(s): Christopher Schwartz, Jung Hun Oh, Satshil Rana,
Matteo Repetto, Andrea Gazzo, Sherry Shen, Hong Zhang, Dara Ross, Britta Weigelt, Larry
Norton, Hannah Y. Wen, Edi Brogi, Panieh Terraf, Fresia Pareja

Abstract Number: SESS-2045

BACKGROUND

Invasive lobular carcinoma (ILC) is the second most common histologic subtype of breast
cancer (BC), characterized by biallelic CDH1 inactivation. While germline pathogenic/likely
pathogenic variants (P/LPVs) in certain cancer susceptibility genes (CSGs), such as CDH1,
have been linked to ILC, the comprehensive germline landscape of P/LPVs in ILC remains to
be unveiled. This study aims to elucidate the spectrum of germline P/LPVs affecting CSGs in
ILCs, compared to non-lobular BCs, and to characterize clinicopathologic features and the
repertoire of somatic genetic alterations in this group.

MATERIALS AND METHODS

The sequencing data from 5,160 BC patients who underwent genetic testing and/or tumor
sequencing with the FDA-cleared MSK-IMPACT assay was queried, including 586 patients
with ILC and 4,574 patients with non-lobular BCs. Variant pathogenicity was reviewed
according to ACMG criteria. Loss of heterozygosity (LOH) was determined using FACETS.
The frequency of germline P/LPVs was compared between ILCs and non-lobular BCs. ILCs
were subclassified following the WHO criteria. The clinicopathologic features and repertoire
of somatic alterations of ILC with germline P/LPVs (gILC) were compared to those of
consecutive sporadic ILCs (sILCs) at a 3:1 ratio.

RESULTS

We identified 80 P/LPVs affecting CSGs in 77 (13%) ILC patients. CHEK2 (16%), MUTYH
(10%), BRCA2 (9%), and ATM (6%) were the most frequently altered CSGs, followed by
CDH1, BRCA1, BRIP1, LZTR1 and PMS2 (5%, each). Compared to patients with non-lobular
BCs who underwent genetic testing, patients with ILCs more frequently had germline
P/LPVs in CDH1 (0.68% vs 0%; OR=Inf; P&It;0.001) and PMS2 (0.68% vs 0.15%; OR=4.5;
P=0.03) and fewer P/LPVs in BRCA1 (0.7% vs 2.4%; OR=0.28; P=0.006) and APC (0% vs
0.8%; OR=0; P=0.02). Median age at diagnosis in gILC patients was 54 (30-84) years. 23%
(18/77) had a first degree relative with BC. glLCs were mostly classic ILCs (55%), followed
by ILC variants, including pleomorphic/pleomorphic features (35%), solid/alveolar (4%),
and mixed ductal-lobular BCs (6%). Most gILCs (87%) were ER+/HER2- and 10% were
HER2+. Most patients with gILCs (67%) were node-positive on excision. Compared to sILCs,
gILCs were enriched for HER2+ disease (10% vs 3%: P=0.017). No differences in other
clinicopathologic features were observed. Tumor-specific bi-allelic inactivation of the CSGs
affected by P/LPVs, by LOH (n=29) or somatic inactivating mutation (n=1), was seen in 42%
of gILCs. Analysis of somatic genetic alterations revealed CDH1 (75% and 84%), PIK3CA
(31% and 43%) and TP53 (22% and 29%) as the most frequently altered cancer genes in
primary and metastatic gIL.Cs. Compared to primary sILCs, genetic alterations in various



chromatin remodelers, such as KMT2C (17% vs. 5%; P=0.01), ARID1A (17% vs 4%,
P=0.001) and KMT2D (11% vs. 3%; P=0.03), were enriched in primary gILCs. In the
metastatic setting, gIL.Cs showed enrichment in genetic alterations in ERBB2 (29% vs 14%);
P=0.03), MYC (12% vs 4%; P=0.04) and the chromatin remodelers KMT2B (13% vs 2%;
P=0.01) and KDM6A (6% vs 0; P=0.01), compared to sILCs.

CONCLUSIONS

The spectrum of CSGs affected by germline P/LPVs in ILC is heterogenous and encompasses
genes playing key roles in genomic instability. Despite the similarities between ILCs arising
in the germline and sporadic settings, significant differences in their clinicopathologic and
genomic features were identified, such as a higher rate of HER2-positivity and an
enrichment in somatic genetic alterations in ERBB2 and in chromatin remodeling genes.
These findings highlight opportunities for treatment personalization in patients with ILC
who have germline predisposition.
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Background - MpBC is a rare, aggressive subtype with a dismal prognosis. Standard of care
treatments are limited and novel therapies are needed. Recent clinical studies have
demonstrated a response to immune checkpoint inhibitors. However, characterization of
the immune and genomic environments in MpBC is paramount to inform new biomarker-
selected strategies. Here, we investigated the TIME and somatic landscape of MpBC.
Methods - We retrospectively analyzed de-identified next-generation sequencing data from
unique patients with a breast cancer diagnosis (n=13,512) in the Tempus database. We
selected patients with MpBC (n=171, 1.3%) and non-MpBC (n=13,341,98.7%) histologies
based on clinical documentation reported within 180 days of sample collection. For patients
with multiple samples sequenced, the sample closest to the date of reported diagnosis was
utilized. Tumors were sequenced with the Tempus xT DNA (648-gene panel) and/or xR
RNA assays. Somatic alterations, immune cell infiltration predicted from gene expression
patterns, PD-L1 from IHC, TMB (tumor mutational burden), and MSI (microsatellite
instability) were evaluated. Wilcoxon rank-sum and Pearsons Chi-squared/Fisher's exact
tests assessed statistical significance (p&It;0.05, q&lt;0.05 for false discovery rate correction
for multiple testing).

Results - The MpBC and non-MpBC cohorts comprised a diverse population (White, 72% vs
73%, Black/African American, 12% vs 15%, Asian, 7.9% vs 4.4%, Other, 7.9% vs 7.7%)
(p=0.5). The median age at diagnosis in the MpBC and non-MpBC cohorts were 61 and 57
years, respectively (p&It;0.001). Breast cancer receptor subtype distribution for MpBC vs
non-MpBC was HR+/HER2- (20% vs 58%), TNBC (72% vs 24%), and HERZ+ (1.9% vs
9.2%) (p&lt;0.001). PD-L1 expression (CPS ? 10) was higher in the MpBC (35%) vs non-
MbBC group (14%) (p&lt;0.001). In MpBC, the proportion of M1 macrophages and
neutrophils was higher vs non-MpBC (p&lt;0.001 for both), and the proportion of B and NK
cells was lower (p&lt;0.001 for both). There was no clinically significant difference in the
percentage of patients with TMB-H or MSI-H status (p&gt;0.05 for both). The top five
somatic alterations that were more frequent (q&It;0.001) in MpBC vs non-MpBC were:
TERT (23% vs 1.3%), CDKN2A (23% vs 5.1%), CDKN2B (21% vs 5.1%), MTAP (16% vs
3.3%), and PIK3R1 (13% vs 3%). Additional potentially therapeutic-relevant alterations
associated with PI3k pathway were prevalent in the MpBC and non-MpBC groups: PTEN
(25% vs 10%, q&lt;0.001), PIK3CA (26% vs 32%, q=0.2) and AKT1 (1.8% vs 3.7%, q=0.3).
Within the MpBC group, there was a similar incidence of PD-L1 expression (CPS ? 10) in
both TNBC (38%) and HR+/HER2- subtypes (33%). No significant difference was observed
between the immune cell subsets within MpBC subtypes (p&gt;0.05). Somatic alterations
between TNBC and HR+/HER2- subtypes in the MpBC group were analyzed and there was a



trend towards differences in PIK3CA (23% vs 39%) and PTEN (22% vs 33%) (q=0.6 for
both).

Conclusion - In this large, real-world analysis, patients with MpBC displayed a distinct
molecular phenotype compared to non-MpBC patients. In patients with MpBC, TNBC was
more common, whereas the HER2+ subtype was rare. Patients with MpBC had higher PD-L1
expression and therapeutically relevant alterations, including those within the PI3k
pathway, were frequently encountered in MpBC. Although limited by sample size, this is one
of the first studies to compare the molecular phenotypes between subtypes within MpBC.
These findings are hypothesis-generating and provide further rationale for developing
novel combinatorial therapeutic clinical trial strategies for MpBC.
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Background: Resistance to endocrine therapy (ET) in HR+/HER2- advanced breast cancer
(BC) can be classified as primary (PETR) or secondary (SETR). It is unclear if the two
clinical patterns are characterized by distinct molecular mechanisms. In the GLIDER study,
we analyzed the genomic landscape of PETR and SETR BCs to identify the possible drivers
of the different resistance patterns.

Methods: PETR and SETR were defined as per ABC 6-7 consensus definitions (PETR: relapse
while on the first 24 months of adjuvant ET or progressive disease within the first 6 months
of 1stline ET for advanced BC; SETR: PETR criteria not met). Clinical-genomic data were
retrieved from a cohort of HR+/HER2- metastatic BC that received any lines of ET (single
agent or combination) and that were subjected to Next Generation Sequencing (NGS) using
tumor-only panels between March 2016 and July 2024 at the European Institute of
Oncology. Genomic data were compared between BCs showing PETR vs SETR. Signaling
pathways were identified as previously described in The Cancer Genome Atlas. The
occurrence of oncogenic/likely oncogenic genomic alterations (OncoKB) was described in
PETR and SETR BCs, and compared with Fishers exact test and logistic regression.
Progression-free survival (PFS) under ET was estimated with Kaplan-Meier and compared
with Cox regression. Median follow-up (FUP) was calculated using the Reverse-Kaplan
Meier method. No family wise correction was applied for multiple hypothesis testing.
Results: A total of 122 patients were included, of whom 17.21% (n=21) with de novo
metastatic BC: 59.32% (n=45) patients received aromatase inhibitor and 38.14% (n=45)
fulvestrant, as monotherapy (22.13%, n=27) or combined with CDK4/6 inhibitors
(CDK4/6i) (72,95%, n=89). ET was received mostly in 1st line (94.17%, n=113). With a
median FUP of 49.0 months (IQR 25.4-81.9) and 105 (88.98%) PFS events, median PFS was
20.7 months (95%CI 17.8 to 25.1) to the first-ET received in the metastatic setting. 17.21%
(n=21) patients displayed PETR and 82.79% (n=101) SETR. NGS was performed on tissue
(23%, n=28) and liquid biopsy (77%, n=94). A total of 437 genetic alterations were
identified, with PIK3CA (50%, n=61) and ESR1 (46%, n=56) being the most commonly
altered genes. Tumors showcasing PETR exhibited more PTEN deletions/indels (14.3% vs.
1.9%, Odd-ratio [OR] 16.0, P=0.03), MDM2 amplifications (9.5% vs. 0.0%, P=0.02), IGF1R
amplifications (9.5% vs. 0.0%, P=0.02), MUTYH alterations (9.5% vs. 1%, OR 10.2, P=0.08)
and MYC amplifications (14.3% vs. 2.9%, OR 5.3, P=0.06), while showing lower occurrence
of ESR1 alterations (14.3% vs. 31.7%, P=0.18). At the pathway level PETR exhibited a



higher prevalence of alterations involving the MYC-pathway (14.3% vs. 2.9%, OR 5.3,
P=0.06) and tyrosine kinase receptors (TRK) (23.8% vs. 9.9%, OR 3.2, P=0.13), while
presenting less cell-cycle alterations (4.8% vs. 11.9%, OR 0.4, P=0.4). In the multivariable
model accounting for altered signaling pathways, MYC (OR 12.1, P=0.02) and TRK (OR 4.2,
P=0.052) status appeared to predict PETR. BCs harboring altered TRK (18.9%, n=23) (mPFS
8.1 vs. 18.5 months, hazard ratio [HR] 1.29, P=0.3) and MYC (6.6%, n=8) (mPFS 11.5 vs. 18.0
months, HR 2.2, P=0.06) displayed inferior PFS with ET. Neither the type of endocrine agent
nor progesterone receptor status at immunohistochemistry appeared to induce specific
pathway alterations; tumors exposed to CDK4/6i exhibited less cell-cycle (OR 0.26, P=0.02)
and ESR1 alterations (OR 0.41, P=0.04). Further subgroup analyses and PFS adjustments
will be provided in the full poster.

Conclusion: In GLIDER study, we provide evidence that distinct molecular mechanisms may
connote primary (MYC and TRK alterations) vs secondary (ESR1 mutations) endocrine
resistance, warranting ad hoc therapeutic approaches.
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Background: Radiological imaging currently represents the cornerstone for monitoring
disease response in patients with MBC. However,issues exist with imaging assessments
despite standardized response criteria such as RECIST and iRECIST. Recently, dynamics of
ctDNA emerged as an alternative to evaluate molecular treatment response through the
introduction of LB-RECIST criteria, with a proposed cut-off of 10% in the Variant Allele
Frequency (VAF) variation to define patients with radiographic progression. However,
specific assessment in setting of MBC is lacking.

Methods: This study retrospectively analyzed 107 patients (pts) with MBC enrolled in a
prospective, longitudinal study, NU16BO06 trial at Northwestern University (2016-2021),
who were longitudinally characterized for ctDNA at baseline (BL), first radiological
evaluation (EV1), and progression (PD). For validation, a cohort of 104 pts with MBC
enrolled within a multicenter academic consortium, was analyzed. ctDNA characterization
was performed through the Guardant360 NGS panel in both cohorts. VAF variation (VAFv)
was defined as the percentage change in VAF between the analyzed timepoints. Differences
in VAFv across subgroups were assessed using the Mann-Whitney test, and a receiver
operating characteristic (ROC) curve was applied to determine the optimal cut-off for
distinguishing progressors from non-progressors.

Results: In the clinical study, hormone receptor positive (HR-positive) MBC was the most
represented subtype (56 patients, 52%), followed by triple-negative (28 patients, 26%) and
HER2-positive (23 patients, 22%). The most common metastatic site was bone (49 patients,
45%), followed by lymph nodes (43 patients, 40%) and liver (26 patients, 24%).
Considering BL and EV1 timepoints, with a median interval of 4.4 months, a significant
difference in VAFv (P&It;0.001) emerged between progressors (30 pts, 28.3%) and non-
progressors (76 pts, 71.7%) at first radiologic evaluation (VAFv = +48%, Inter Quartile
Range - IQR 0% to 230% and VAFv = -72%, IQR -99% to -29%), respectively). The best cutoff
to define PD was evaluated through a ROC curve as -1.32% (sensitivity 86.7%, specificity
80.3%); however, a cut-off of 0% showed the same predictive capability and was therefore
considered optimal. Among the 61 patients with PD samples and a previous sample within 6
months, the median VAFv was 188% (IQR 0% to 1585%). A VAFv ? 10% was observed in 42
pts (68%), while utilizing the 70% cut-off 50 pts (82%) were included.

In the validation cohort of 104 pts with BL and PD samples, the median VAFv between



baseline and progression was 27% (IQR -40% to +440%), with a median interval of 3.1
months. A VAFv ? 10% was observed in 53 pts (51.0%), while 74 pts (71.2%) were correctly
categorized considering the cut-off of VAFv ? 0%.

Conclusions: This analysis confirms the potential of utilizing ctDNA dynamics as a surrogate
biomarker for radiographic treatment response. While a 0% cut-off appears to better
capture progression compared to a 10% cut-off in both the initial and validation cohorts,
prospectives studies are ongoing to standardize and validate LB-RECIST and determine
whether optimal VAF cutoffs may be assay and disease context dependent.
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Background

Treatment with trastuzumab deruxtecan improved outcomes compared with standard of
care for human epidermal growth factor receptor 2 (HER2)-low (immunohistochemistry
[THC] 1+ or IHC 2+ with in situ hybridization negative) metastatic breast cancer (BC) in
DESTINY-Breast04 and DESTINY-Breast06. The VENTANA Pathway 4B5 [HC assay,
approved in the US as a companion diagnostic, was used in both trials. This global ring study
assessed concordance between VENTANA Pathway 4B5 and comparator assays (CAs) in
identifying HER2-low BC, with the first phase of the study including laboratories in the US,
Canada, and Europe. Concordance in the first phase varied, with positive percent agreement
(PPA) tending to be high, especially with 4B5 laboratory-developed tests (LDT). Here, we
report the overall results combining the first and second phases of the ring study.

Methods

50 clinical BC samples were chosen from a cohort of 300 by a steering committee of expert
pathologists. Samples were stained using VENTANA Pathway 4B5 and scored as HER2 THC
0, 1+, 2+, and 3+ by a central laboratory and a panel of experts before being sent to
laboratories for HER2 IHC testing per American Society of Clinical Oncology-College of
American Pathologists (ASCO-CAP) 2018 guidelines. Laboratories were actively scoring
HER2 IHC for BC in a clinical setting, had two independent pathologists, and did not
routinely use VENTANA Pathway 4B5. The second phase analyzed data from laboratories in
Australia, New Zealand, Brazil, Chile, China, Hong Kong, Taiwan, Malaysia, and the
Philippines. Pathologists first scored samples with their routine protocols and assays
(HercepTest [Omnis or Link48], Leica Oracle, non-4B5 LDT, or 4B5 LDT); then, following
virtual alignment on interpretation of HER2 IHC scoring guidelines, they rescored the
samples 2 weeks later. Postalignment scores were compared with the reference VENTANA
Pathway 4B5 scores. The primary endpoint was PPA and negative percent agreement (NPA)
for HER2-low versus HER2 IHC 0 (includes both ?10% faint, incomplete membrane staining
and no membrane staining) based on postalignment scoring.

Results

A combined 6580 scores from 135 pathologists at 70 laboratories were recorded before
virtual alignment. Of these, 129 pathologists from 68 laboratories received alignment
guidance, and 6270 postalignment scores were available for analysis. Following alignment,
PPA (agreement in identifying HER2-low), NPA (agreement in identifying HER2 IHC 0), and
overall agreement were 84.8% (95% Cl, 83.6-86.0), 69.2% (95% CI, 67.0-71.2), and 79.4%



(95% (I, 78.3-80.5), respectively, with Cohens ? of 0.54 (corresponding to moderate
agreement). Virtual alignment did not substantially affect PPA, NPA, or overall agreement
(prealignment scores were 85.1%, 69.5%, and 79.7%, respectively). Postalignment, PPA by
assay type ranged from 61.6% (Leica Oracle, N = 196) to 95.5% (HercepTest Omnis, N =
467) and NPA ranged from 36.9% (HercepTest Omnis) to 81.7% (Leica Oracle). PPA by
regional subgroup ranged from 62.0% (Latin America, N = 335) to 95.6% (France, N = 391),
while NPA ranged from 52.8% (Europe [Other], N = 776) to 89.0% (Australia/New Zealand,
N =395).

Conclusions

Interassay and interlaboratory variability was observed in concordance between VENTANA
Pathway 4B5 and CAs in identifying HER2 low versus HER2 IHC 0. PPA tended to be higher
than NPA, suggesting more consistent detection of HER2-low compared to HER2 [HC 0.
Awareness of available novel treatment options, deliberate pathologist training, and
optimization of analytical assay methods and their choice are indicated for accurate
identification of patients with clinically actionable HER2 expression levels.
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Background: Women with lobular breast cancer (LBC) face several unique challenges
compared to those with invasive ductal carcinoma (IDC). LBC often presents with several
histological and clinical features, such as a diffuse growth pattern and exhibit poorer long-
term outcome and a unique pattern of metastasis. Overall, LBC presents diagnostic and
therapeutic challenges due to its unique growth pattern. Despite these unique features, the
exact metabolic pathways involved in LBC development remains unclear. Metabolomic
profiling of plasma from women with LBCmay help to identify new biomarkers to
understand the molecular pathways involved in the clinical characteristics of LBC. The
purpose of this study is to identify a panel of metabolomic biomarkers that would improve
clinical assessment of LBC using plasma samples, and to understand the intersection
between LBC and IDC.

Methods: Our study included a total of 185 plasma samples from women with biopsy-
confirmed BC and 56 samples of healthy controls. All biospecimens were obtained from the
Cooperative Human Tissue Network (CHTN) biobank. A targeted, quantitative mass
spectrometry (MS)-based metabolomics approach was used to analyze 138 metabolites in
plasma samples using a combination of direct injection (DI) MS and reverse-phase high
performance liquid chromatography (HPLC) tandem mass spectrometry (MS/MS). A large-
scale stochastic approach was implemented, generating 500,000 logistic regression models
with balanced class weights. Each model utilized a randomly selected subset of features.
The variables from all high-performing models as measured by subtype-specific
performance thresholds (&gt;98% accuracy for lobular carcinoma vs. healthy controls,
&gt;95% accuracy for ductal carcinoma vs. healthy controls, and &gt;95% AUC for ductal vs.
lobular carcinoma) were aggregated to create a comprehensive set of potentially significant
features.

Results: Our multi-stage feature selection approach yielded distinct sets of discriminative
features for each comparison, demonstrating high accuracy in differentiating between
breast cancer subtypes and healthy controls. For the lobular carcinoma vs. healthy controls
comparison, our stochastic modeling process identified 231 feature subsets with an
accuracy exceeding 98%. Subsequent frequency-based feature selection resulted in a
parsimonious set of four features (three metabolites and age). This refined feature set
achieved accuracy and AUC values of 100%. In the ductal carcinoma vs. healthy controls
comparison, we retained 33 models with accuracies above 95%. The frequency-based
feature selection identified a set of five discriminative features containing four metabolites
and age. This feature panel yielded an accuracy of 95% and a bootstrapped AUC of 97%.
Conclusions: This study presents a multi-stage approach for identifying discriminative
biomarkers in breast cancer subtypes. Our methodology, which integrates stochastic



modeling, ensemble techniques, and iterative feature selection, has demonstrated high
efficacy in distinguishing metabolic profiling differences between ductal carcinoma, lobular
carcinoma, and healthy controls. The identified panels offer promising avenues for non-
invasive differentiation between ductal and lobular carcinomas. This may represent a step
towards therapy improvement for target therapy in lobular breast cancer. Future research
should focus on external validation of these findings and exploration of the biological
significance of the identified metabolites using larger cohorts.
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Background: Breast cancer (BC) diagnosed during pregnancy has been associated with
worse prognosis, potentially due to pregnancy-associated changes in the local and systemic
hormonal and immune environments, and cytokine profiles. Oncotype DX Breast
Recurrence Score® test is a prognostic biomarker, predictive of chemotherapy benefit in
patients (pts) with early-stage, estrogen receptor-positive (ER+), HER2-negative (HER2-)
BC, though there are limited data regarding its use in pregnant women. The aim of this
study was to evaluate the distribution of Recurrence Score® (RS) results and the long-term
outcomes of pts with ER+, HER2- BC diagnosed during pregnancy.

Methods: Women with stage I-11I, ER+, HER2- BC diagnosed during pregnancy were
identified from a prospective cohort study of pts newly diagnosed with BC at age 740 years,
enrolled from 2006 to 2016. Pts were classified as pregnant or not pregnant at the time of
BC diagnosis. The non-pregnant group was subdivided into nulligravid or in the postpartum
period. RS were obtained from banked samples when not clinically performed. RS results
were classified as low (&It;11), intermediate (11-25) or high (&gt; 25) and were correlated
with clinicopathological characteristics and outcomes. Descriptive analyses were
summarized for pts characteristics. RS results were compared by Wilcoxon Rank Sum test.
Distant recurrence-free interval (DRFI) was estimated with Kaplan-Meier methods.
Results: From 403 pts with stage I-I1I, ER+, HER2- BC, with clinical or research-obtained RS
results and available gravidity history, 16 (4.0%) were pregnant and 387 (96.0%) were not
pregnant at BC diagnosis (117 [29.0%] nulligravid and 270 [67.0%] postpartum). Median
follow-up was 11.1 years. Median age at diagnosis was 36 and 37 years, node positivity (N+)
rate was 8 (50.0%) and 146 (37.7%), and chemotherapy was administered to 15 (93.8%)
and 276 (71.3%) pregnant and non-pregnant women, respectively. Among pts diagnosed
during pregnancy, 15 (93.8%) had had prior pregnancies and 5 (31.3%) were diagnosed
with stage I, 7 (43.7%) with stage II, and 4 (25%) stage III BC. From those with N+ BC, 6 pts
(37.5%) had N1, and 2 pts (12.5%) had N2 disease. Within the pregnant group, median RS
was 30.5 (range 21-68), with 6 (37.5%) pts having an intermediate RS and 10 (62.5%) a
high RS. This contrasts with non-pregnant patients whose median RS was 20 (3-77,
P=0.0002). The 11-year DRFI rates for pregnant pts with node-negative BC were 100% for
RS 11-25 and 75% for RS &gt; 25; while for N+ BC, 11-year DRFI was 100% for RS 11-25
and 50% for RS &gt; 25.

Conclusion: Pts with early-stage, ER+ BC diagnosed during pregnancy had genomically
intermediate- or high-risk tumors. RS results were higher among pregnant pts compared to
non-pregnant women. Most pregnant pts had prior pregnancies, which may have influenced



the biological characteristics of the BC diagnosed during a subsequent pregnancy. Although
most pregnant patients received chemotherapy, distant relapse rates were elevated among
pts with high RS.
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Introduction:

Women with early breast cancer (EBC) generally have a very good prognosis, with 5-year
survival rates approaching 90%. Chemotherapy can cause significant side effects that
decrease quality of life. Many patients with EBC also have comorbidities, but it is unclear
which of these is more strongly associated with chemotherapy intolerance. In our previous
retrospective study, we found correlation between sarcopenia detected by bioelectrical
impedance spectrometry and worse chemotherapy tolerance; in addition, older age and the
presence of multiple comorbidities were also associated with greater chemotherapy toxicity
in unadjusted analyses. Here we seek to better understand the relationship between specific
comorbid conditions and chemotherapy tolerance.

Methods:

This retrospective sub-analysis included 323 patients who received chemotherapy for EBC
Patient characteristics, treatment details, and toxicity-related outcomes were obtained.
Multivariate logistic regression models were used to associate sarcopenia status with
toxicity endpoints, adjusting for other patient characteristics. Age (&It;65 years old), obesity
(BMI&gt;30), and sarcopenia (low SMI &lt;6.75 kg/m2) were forced into the final model.
Analysis included 16 comorbidities: hypertension (HTN), diabetes mellitus (DM),
congestive heart failure, cirrhosis, renal disease, chronic obstructive pulmonary disease,
tobacco use, hypothyroidism, previous breast cancer, previous cancer, osteoarthritis (0OA),
rheumatic arthritis, coronary artery disease, peripheral vascular disease,
osteoporosis/osteopenia, and stroke. Significant comorbidities were identified through a
backward elimination procedure.

Results:

Obesity was significantly associated with higher chemotherapy toxicity (OR = 3.58, 95% CI:
1.39-9.24, p=0.02). Patients with sarcopenia also had a notably increased risk of
chemotherapy toxicity (OR = 6.94, 95% Cl: 3.07-15.62, p&lt;0.0001), as did those with HTN
(OR=1.98,95% CI: 1.01-3.87, p=0.048).

Regarding chemotherapy dose delay or reduction, patients with an SMI below 6.75 kg/m?
were more likely to experience dose delays (OR = 2.48, 95% CI: 1.10-5.56, p=0.03). Patients
with renal disease had an elevated risk of dose delays as well (OR = 4.41, 95% CI: 1.17-
16.66, p=0.03). Early termination of chemotherapy was more common in obese patients
compared to those of normal weight (OR =4.67, 95% CI: 1.36-16.07, p=0.006), and in
patients with osteoporosis (OR = 3.46, 95% CI: 1.24-9.58, p=0.02).

Hospitalization rates were significantly higher among obese patients (OR = 8.00, 95% CI:
1.75-36.64, p=0.003), those with SMI below 6.75 kg/m? (OR = 8.70, 95% CI: 2.53-30.30,
p=0.0006), patients with DM (OR = 3.22,95% CI: 1.07-9.67, p=0.04), renal disease (OR =



7.09,95% CI: 1.56-32.171, p=0.01), and those with OA (OR = 4.34, 95% CI: 1.35-13.98,
p=0.01).

For neuropathy, likelihood was higher in obese patients (OR = 3.62, 95% CI: 1.20-10.87,
p=0.006) and in those with an SMI below 6.75 kg/m? (OR = 5.92, 95% CI: 2.27-25.38,
p=0.0003). No other comorbidity was significantly associated with neuropathy status.
Conclusion:

Obesity and low SMI significantly increase the risk of adverse chemotherapy outcomes in
EBC patients. Notably, specific comorbidities such as HTN, kidney disease, DM, and OA play
a crucial role in predicting chemotherapy-related toxicity and complications. Our
subanalysis provides a more detailed examination of how individual comorbidities uniquely
contribute to chemotherapy tolerance. This underscores the importance of a
comprehensive, personalized approach in managing EBC patients, considering not only
body composition but also the presence of specific comorbidities. Tailoring interventions to
address these factors could improve treatment outcomes and quality of life. Future research
should aim to develop and validate personalized interventions in clinical settings to manage
these risks better.
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Background: Taxanes are effective but pose a significant clinical challenge due to the risk of
chemotherapy-induced peripheral neuropathy (CIPN) that can result in treatment
discontinuation or dose reduction. In a multi-omic, longitudinal study, patients with early-
stage breast cancer undergoing taxane therapy as part of their (neo)adjuvant treatment
regimen were evaluated over 12 months. Using selected panels of mRNAs, miRNAs,
cytokines, and metabolites obtained from blood, we examined changes in molecular
markers over time to elucidate biological pathways involved in CIPN and identify potential
targets for therapeutic intervention. We hypothesized that a biomarker profile could be
identified to track CIPN predisposition and its progression over time.

Methods:

400 breast cancer patients were evaluated at 7 time pointspre (visit 1), during (visits 2-4),
and after taxane chemotherapy (visits 5-7). CIPN was measured using the Chemotherapy-
induced Peripheral Neuropathy 20-item (CIPN20) questionnaire. Patients with linearized
CIPN20 scores (range 0-100) of 8 points above baseline at a time point were classified as
having neuropathy. Panels of 194 mRNAs, 798 miRNAs, 13 cytokines, and 85 metabolites
were assessed at each of the 7 time points. Changes in molecular markers from pre-
treatment baseline through treatment and post-treatment phases were analyzed using a
semi-parametric approach, the OmicsLonDA package. Changes in mRNA expression over
time were used to examine the activation (Z score &gt; 0) and inhibition (Z score &lt; 0) of
selected molecular pathways associated with CIPN, mapped using Ingenuity Pathway
Analyses (IPA).

Results:

99 mRNAs, 55 miRNAs, and 10 metabolites showed significant differences between patients
with and without CIPN over six time intervals; no significant differences were found for the
cytokine panel (P&gt;.05). For example, among the mRNAs, expression of OPRM1 was
significantly higher in the CIPN negative group from visit 3 to 7 (int3-7), while expression of
CAMK1D mRNA was significantly higher in the CIPN positive group for int2-6 (FDR
P&It;.05). Among the miRNA candidates, miR.31.5p.0 was significantly higher in the CIPN
negative group for int3-6, whereas miR.184.0 was significantly higher in the CIPN positive
group for int6-7 (FDR P&lt;.05). Among the 10 statistically significant metabolites, tyrosine
was significantly higher in the CIPN positive group compared to the CIPN negative group for
int2-7 (FDR P&It;.05).



Total 99 significant mRNA candidates were identified in 120 pathways over time, including
18 genes in cAMP-response element binding protein (CREB) signaling, 14 in opioid
signaling, 6 in neuropathic pain signaling, and 10 in endocannabinoid neuronal synapse
pathways. Additionally, interval-specific (i.e. between visits) comparative analyses of these
pathways longitudinally revealed general predicted activation (Z-score &gt; 0) of CREB
signaling in int1-2, inhibition (Z-score &lt; 0) from int2-3 to int5-6, and further activation at
int6-7 in the CIPN negative group. A similar activation-inhibition pattern was also observed
for the opioid signaling pathway.

Conclusions: Using our multi-omic approach, we observed that CIPN is associated with
changes in CREB signaling and opioid signaling pathways, which may provide novel

opportunities for therapeutic intervention and biomarker development.

Funding: R61NS113258-01A1, R33NS113258
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Background:

Nausea and vomiting (NV) are expected side effects of anticancer treatment and have
traditionally been assessed up to 120 h (5 days) post-treatment. However, following a
recent systematic review by Chow et al. (Supp Care Cancer 2023) which assessed the
prevalence of long-delayed NV (beyond 120 h), attention has begun shift to this unmet need,
particularly as data emerges with novel targeted therapies such as ADCs. Evolving data with
ADCs in breast cancer indicates NV are not only among the most frequent treatment-related
side effects but can occur for a longer time, potentially resulting in detrimental effects on
quality of life and on maintaining dose-intensity. Using guideline-recommended antiemetic
prophylaxis [i.e., an NK1 receptor antagonist (RA)-containing regimen] when initiating
ADCs is critical to optimize patient outcomes. Netupitant (NETU), a highly selective NK1 RA
used in combination with palonosetron, has shown favorable comparative efficacy to an
aprepitant (APR) regimen up to 168 h, likely due in part to its longer half-life. As receptor
occupancy (RO) is assumed to serve as proxy for clinical efficacy, we conducted an analysis
aimed at evaluating the RO in the brain striatum with netupitant versus aprepitant for an
extended time interval.

Methods:

Mean plasma concentration-time curves of NETU and APR from previous pharmacokinetic
(PK) studies in the Caucasian population were analyzed by compartmental PK modelling
upon single administration of the therapeutic doses of 300 mg and 125 mg po, respectively.
Emax pharmacodynamic (PD) models were fitted to the % NK1 RO data in the striatum
region after NETU and APR administrations as a function of PK model predicted plasma
concentrations. The % NK1 RO in the striatum region up to 480 h for 300 mg NETU on day 1
versus 3-day APR (125 mg day 1 and 80 mg days 2-3) were then assessed by PK/PD model
predictions.

Results:

The RO patterns for NETU and APR were quite distinct. The NK1 RO reached 90% by 3 h for
both agents. RO remained high up to 120 h (day 5) for both NETU (76%) and APR (81%)
but then dropped substantially for APR and gradually declined for NETU. At 168 h (day 7),
the RO was 70% for NETU and 39% for APR. The RO for NETU and APR, respectively, at 192
h (day 8), 240 h (day 10), and 480 h (day 20) was 67% vs 19%, 60% vs 3%, and 22% vs
0%.

Conclusions:

There was a persistent and gradual decline of % NK1 RO over a period of 20 days following
a single dose of NETU compared with a rapid decline in RO for APR after 6 days. These



findings suggest that NETU has the potential to prevent NV over a prolonged duration,
making it a promising antiemetic for prevention of NV with new anticancer targeted
therapy like some ADCs. Preserving patients quality of life and ensuring uninterrupted
treatment is vital to optimizing outcomes and maximizing treatment effectiveness.
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Purpose: Preoperative assessment of axillary lymph node (ALN) status is essential for
breast cancer treatment planning. To prospectively analyze risk factors for ALN metastasis
in breast cancer patients, comparing high-resolution computed tomography (HRCT)
imaging with pathology, and to develop and validate a nomogram predicting the status of
each node.

Methods: From April 2023 to May 2024, patients with pathologically proven breast cancer
were enrolled in the study. All patients underwent a chest HRCT examination within one
week prior to surgery. ALN specimens were subjected to pathological examination and
anatomically matched to HRCT imaging. The least absolute shrinkage and selection operator
(LASSO) regression was employed to refine the features for the metastasis lymph node
(MLN). Subsequently, the final selected features were determined through multivariate
logistic regression analysis and utilized to construct a nomogram. The discrimination,
calibration, and clinical utility of the predicting model were evaluated using the
concordance index (C-index), area under the curve (AUC), receiver operating characteristic
(ROC) curve, calibration plot, and decision curve analysis. Internal validation was conducted
through bootstrapping validation.

Results: A total of 302 ALN from 98 patients were included in this study. The patients were
divided into two groups based on pathology: a MLN group (71 nodes) and a non-metastasis
lymph node (NMLN) group (231 nodes). The predictors included in the prediction
nomogram encompassed the mean CT value, short diameter, border, and shape of ALN, as
well as the Ki-67 status and histological grade of the primary tumor. The model exhibited
satisfactory discrimination, with a C-index of 0.869 [95% confidence interval (CI): 0.826-
0.912] and an AUC of 0.862 (95% CI, 0.815-0.909). Moreover, in the interval validation, the
model demonstrated its high performance, achieving a C-index of 0.845 and an AUC of
0.857. The calibration curve demonstrated a high degree of concordance between the
predicted and actual probabilities. The decision curve analysis demonstrated that the
prediction nomogram was clinically useful when the threshold for intervention was set at
the metastasis possibility range of 1% to 86%.

Conclusion: The prediction nomogram combined with preoperative pathology and HRCT
imaging have the potential to improve the evaluation of ALN status. This integrated
approach can serve as a valuable reference for the management of breast cancer patients.
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Background

Breast cancer is the second most common cancer worldwide, and the most diagnosed
cancer in women. It is associated with an increased risk of stroke, which may prove fatal.
However, contemporary data regarding stroke-related mortality in breast cancer patients in
the United States (US) is limited. We aim to assess the temporal trends in stroke-related
deaths in women with breast cancer in the US from 1999 to 2020, stratified by
race/ethnicity, age groups, census regions, and urbanization.

Methods

We used the Centers for Disease Control and Prevention's Wide-ranging Online Data for
Epidemiologic Research database for death certificate data of all decedents with stroke as
the underlying cause of death and breast cancer as a contributing cause of death. Crude
mortality rates (CMRs) and age-adjusted mortality rates (AAMRs) with 95% confidence
intervals (CIs) were calculated per 100,000 people, and the temporal trends were analyzed
by determining the annual percentage change (APC) and the average APC (AAPC) using
Joinpoint regression.

Results

From 1999 to 2020, a total of 12,767 stroke-related deaths in patients with breast cancer
were recorded in the US. We observed a declining trend in AAMRs from 1999 to 2014 (APC
-5.68,95% CI -6.70 to -4.97), which stabilized thereafter till 2020 (APC 2.46, 95% CI -0.64 to
11.17). The highest AAMR was exhibited by Non-Hispanic (NH) Blacks or African Americans
(0.202) and the lowest by NH Asian or Pacific Islander (0.083). AAMRs declined till 2013 for
NH Blacks or African Americans and till 2014 for NH Whites, stabilizing afterward. Older
individuals showed much higher CMRs, with about five-fold greater rates in the 85+ years
age group (5.291) than in the 75 to 84 years age group (1.325). While the CMRs initially
declined for all age groups, they stabilized for the 55 to 64 years group after 2016 and the
65 to 74 years group after 2013, and increased for the 75 to 84 years group after 2018 and
the 85+ years group after 2016. Regional variation was evident, with higher AAMRs in the
Midwest (0.197) and the West (0.181) compared to the South (0.157) and the Northeast
(0.154). Initially, declining AAMRs were observed in all regions, with stable trends in the
Northeast after 2018, the Midwest after 2012, and the South after 2014. However, rising
AAMRs were observed in the West from 2014 to 2020. Greater AAMRs were exhibited by
rural areas (0.19) than urban areas (0.166), with rural areas showing a decline in AAMR
throughout the period but urban areas showing an initial decline till 2012 and stable
AAMRs thereafter till 2020.

Conclusion



While stroke-related deaths in breast cancer patients initially declined in the US, the
mortality rates have stabilized in recent years. The highest burden of deaths was observed
in NH Blacks or African Americans, older individuals, residents of the Midwest, and those
living in rural areas. Focused efforts are needed to reduce the disparities and effectively
mitigate stroke-related deaths in breast cancer patients.
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Background: Cannabis use has increased significantly in the US with 38 states having passed
laws allowing access to cannabis (C) and among cancer patients and survivors the estimated
prevalence rates range from 8% to 40%. While the evidence supporting the efficacy of
medical C for cancer symptoms is generally limited, some studies suggest benefits in
managing pain, sleep disturbances, anxiety, nausea and vomiting, which are common
symptoms in breast cancer (BC) patients. This study explores C use and
attitudes/perceptions among cancer patients in general and BC patients specifically, and
how BC patients may differ. Previous reports relied exclusively on online questionnaires,
potentially excluding disadvantaged patients. We used an in-person survey to broaden our
reach given our predominately rural catchment area. Methods: Between June 2023-June
2024, we conducted in-person surveys using anonymous paper questionnaires of adult
(?18y) cancer patients diagnosed within the previous year who visited the Penn State
Cancer Institute. Responses from BC patients were compared to patients with other cancer
types using Fishers exact test. Results: Out of 186 surveyed patients, 50 (26.9%) reported
having BC, with other common sites being lung (14.5%), melanoma/skin cancer (11.8%),
non-Hodgkin Lymphoma (9.7%) and leukemia (9.1%). Of the full sample, 51.4% lived in
rural areas and 14.7% were economically disadvantaged, reporting finding it difficult or
very difficult to get by on present income. BC patients were significantly younger (mean =
58.9 years) and more likely to be employed and have early-stage cancer. The C use rate in
our general sample (26.1%) was lower than in other studies done in predominantly urban
centers. Compared to other cancers, BC patients had higher rates of C use since diagnosis
(36.0% vs. 23.4%), C use during cancer treatment (30.6% vs. 22.2%) and current use
(26.0% vs. 18.6%), although these differences were not statistically significant. BC patients
were more likely than other patients to have used C instead of opioids to manage pain
(47.6% vs. 23.1% of C users, p =.05) and were less likely than other patients to be
concerned about C interacting with other medicines (3.1% vs 18.4%, p = .04). The most
common reason for C use in our sample was to help with sleep and BC patients were more
likely to have used C to improve sleep than others (88.2% vs. 54.8%, p =.03). The most
common reason for not using C in our full sample (52.2%) and in BC patients (40.6%) was
that their health care providers had not suggested or recommended it. Most BC patients
(60.0%) thought that C is safe for cancer patients to use and a large majority (92.0%)
thought there are benefits related to C use, citing pain management most often (93.5%).
However, most BC patients (69.4%) also thought there are risks related to C use, with an
inability to drive (50.0%) cited most, while 32.7% thought that C is addictive. 52.0% of BC
patients reported being mostly open or very open to C use and 49.0% reported being at
least moderately confident about their C knowledge, with 46.0% wanting their provider to
talk to them about C use. Importantly, most BC patients (55.1%) reported being likely or



very likely to consider participating in research studies involving C, with the preparation
most likely to interest them being in food such as brownies (69.6%) followed by oral intake
(60.9%) or topically (60.9%). Conclusions: The prevalence of C use among the BC patients
in our sample was higher than in other cancer types. BC patients were more inclined to use
C instead of opioids for pain management and to utilize C to improve sleep. The BC patients
perceived C as safe and potentially beneficial, expressing interest in research with C all the
while acknowledging associated risks.



P1-04-07: Incidence and Risk Factors of Inmune-Related Adverse Events in
Metastatic Breast Cancer Patients: Findings from a Multi-Institutional Study

Presenting Author(s) and Co-Author(s): Nikita Baclig, Andrew Soliman, Saya Jacob, Alexis
LeVee, Samantha Fisch, Carolyn Face, Madhuri Chengappa, Saliha Chaudhry, Dame Idossa,
Laura Huppert, Laura Quintal, Michelle Melisko, Melanie Majure, Jo Chien, Joanne Mortimer,
Anne Blaes, Hope S. Rugo, Melissa Lechner, Kelly E. McCann

Abstract Number: SESS-1587

Background

For patients (pts) living with metastatic breast cancer (mBC), treatment with immune
checkpoint inhibitors (ICI) offers the promise of improved outcomes. However, immune-
related adverse events (irAE) are a potentially irreversible, dose-limiting toxicity of
treatment and can significantly impact quality of life. There is a lack of real-world data on
incidence of and risk factors for irAE among patients with mBC.

Methods

This multi-institutional, retrospective study identified pts with mBC treated with ICI
between 2014-2024. Pts on ICI therapy at time of study were excluded. Demographic,
clinical, treatment, and irAE data were collected. Events were considered irAE if the treating
team indicated toxicity was related to or likely related to ICI. Descriptive statistics were
used to describe incidence of irAE. Pearsons chi-squared, two-sample T tests, simple and
multivariable logistic regression models were used to evaluate risk factors for irAE
including demographics, body mass index (BMI), comorbidities, breast cancer subtype,
menopausal status, Programmed Death-Ligand 1 (PD-L1) expression, baseline lab values,
ICI type, number of ICI cycles, combination vs. monotherapy, and clinical trial participation.
Results

277 mBC pts were included. Mean age at start of ICI was 54 (SD 13.7, range 23-89). The
study population was racially diverse (63.8% White, 8.7% Black, 12% Asian, 2.5% Latino),
mostly pre-menopausal (52.3%), and more likely to have triple negative breast cancer
(62.8%) than hormone receptor positive (31.0%) or human epidermal growth factor
receptor 2 (HER2) positive (6.1%) disease. 18.1% had documented PD-L1 positivity. 15.9%
had a history of autoimmune disease at time of ICI initiation. 128 (46.2%) experienced a
total of 173 irAEs, most commonly thyroiditis (20.8%), rash (20.2%), and colitis (19.1%).
24.0% of irAEs were grade 3-4 at onset. IrAEs per patient ranged from 0-4; pts who
experienced irAE had 1.35 (SD 0.63) on average. Pts were on ICI for an average of 138.4
(range 0-1380) days before their first irAE. Compared to those without irAE, mBC pts with
irAE were more frequently post-menopausal (54.3% vs. 42.0%, p=0.04), more likely to have
hyperlipidemia (HLD; 33.9% vs. 22.0%, p=0.03), had more comorbidities (1.0 vs. 0.7,
p=0.01), and had higher baseline hemoglobin (Hb; 12.4 vs. 11.5, p&lt;0.01). In unadjusted
logistic models, being post-menopausal (OR 1.30, p=0.03) and having HLD (OR 1.78,
p=0.03) were associated with greater likelihood of irAE. Similarly, for each additional
baseline comorbidity (among type Il diabetes, hypertension, lung disease, HLD, chronic
kidney disease, and coronary artery disease) and for each increased point of baseline Hb,



the odds of irAE increased by 30% (OR 1.30, p=0.02) and 40% (OR 1.40, p&lt;0.01),
respectively. Increasing cycles of ICI had a modest but statistically significant increased
association with irAE (OR 1.04, p&lt;0.01). Adjusted for demographics, clinical factors,
comorbidities, baseline labs and treatment characteristics, higher baseline Hb (OR 1.30,
p=0.02) and increasing number of ICI cycles (OR 1.03, p=0.03) were associated with
increased likelihood of irAE.

Conclusions

For a diverse population of women with mBC treated with ICI, real-world data
demonstrates that irAEs are more common than previously reported in trials, with 46.2% of
pts affected. The most common irAE, thyroiditis, often leads to irreversible physical effects.
Pts that developed irAE were more frequently post-menopausal and had a greater number
of baseline comorbidities. Adjusting for covariates, higher baseline Hb levels and increasing
number of ICI cycles were associated with increased risk of developing irAE. This study
identifies the frequency of and risk factors for irAEs among mBC pts, for whom balancing
quality of life with prolonged courses of ICI therapy is paramount. This study may help mBC
patients and their providers make informed decisions about ICI treatment.
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Background: Breast cancer (BC) is the most prevalent cancer globally and a leading cause of
morbidity and mortality among women. Symptoms and treatment-related side effects often
go undetected during routine follow-ups. Digital Health Interventions (DHIs) offer
promising tools for real-time monitoring and personalized care, potentially improving
clinical outcomes through enhanced symptom detection and informed decision-making. We
aimed to implement and evaluate the feasibility of a DHI mobile health (mHealth) electronic
Patient-Reported Outcome Measure (ePROM) based platform (ThummiOnco) for
telemonitoring patients with BC undergoing neoadjuvant or adjuvant chemotherapy.
Methods: A prospective observational study was conducted at the Women's Outpatient
Clinic of Barretos Cancer Hospital in Brazil. The study enrolled patients with localized
breast cancer (TNM stages I-1II) who were initiating adjuvant or neoadjuvant chemotherapy
with any therapeutic regimen. Participants were monitored using the ThummiOnco
platform for 4 to 6 months, following a standardized protocol. The feasibility of
ThummiOnco telemonitoring was assessed through platform usage, resolution of patient-
reported symptoms, and healthcare outcomes. Platform usage was defined as the median
number of platform accesses per patient and the frequency of daily symptom reports. The
resolution of patient-reported symptoms was determined by symptoms reported by
patients that were resolved (i.e., no further complaints regarding the reported symptom)
according to the healthcare team within 48 to 72 hours. Healthcare outcomes were
measured in terms of number of complementary consultations, dose reductions, treatment
interruptions or discontinuations, hospitalizations, and treatment-related mortality.
Statistical analysis was performed using descriptive statistics.

Results: Between October 11, 2022, and June 21, 2023, 67 patients (median age 51) were
enrolled. The majority (52%) had stage III disease, and 62% received neoadjuvant
chemotherapy. The median number of app accesses per patient was 38, with an average of
6.65 symptom reports daily. In total, 919 patient-reported symptoms were recorded. Of
these symptoms, 67.7% (n=622) were fully resolved within 48 hours, 26.5% (n=243) were
partially resolved, and 6% (n=54) remained unresolved and under monitoring. Among the
partially resolved or unresolved symptoms at 48 hours (32.3%, n=297), 23.9% (n=71) were
fully resolved and 62% (n=184) partially resolved within 72 hours. The overall resolution
rates at 72 hours were 75.4% (n=693) for full resolution and 20.0% (n=184) for partial
resolution. Regarding symptom resolution by grade, 83% of grade I, 69.5% of grade II, and



54.8% of grade Il symptoms were fully resolved, exclusively with the use of the
ThummiOnco platform. Complementary consultations were required for 34 patients, with
30 conducted in person and 4 via teleconsultation. Dose reductions occurred in 10 patients
(14.9%), treatment interruptions or discontinuations in 35 patients (52.2%), and
hospitalizations in 7 patients (10.4%). One patient died due to progressive disease.
Conclusions: ThummiOnco telemonitoring facilitated early symptom identification and
management, reducing the need for in-person consultations. Most reports were fully
resolved using the ThummiOnco platform, with minimal additional demands on the medical
team. Continuous monitoring of patient symptoms through e-PROM-based platforms is
helpful in the management of patients with cancer under active chemotherapy for early BC.
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Background:

Over 25,000 women are annually diagnosed with breast cancer in Canada. Their survival
rates have improved significantly due to advances in screening and treatment. However,
many treatments are cardiotoxic, and cardiovascular disease is currently the leading
competing cause of death in older breast cancer survivors.

Baseline left ventricular ejection fraction (LVEF) is a reliable predictor of heart failure (HF)
in patients receiving anthracyclines (AC) and/or trastuzumab. Identification of reduced
LVEF can promote interventions to prevent HF and improve patient outcomes. Accordingly,
pre-treatment cardiac imaging is supported by the National Comprehensive Cancer
Network (NCCN) Clinical Practice Guidelines.

Research Question:

Despite the perceived necessity of cardiac imaging before and during breast cancer
treatment, the recommendations underlying its use is mostly based on expert opinion
rather than specific data. This research aims to analyze local data to determine the impact of
cardiac imaging on treatment outcomes for breast cancer patients receiving AC and/or
trastuzumab and offer evidence-based guidance for ordering physicians at the Thunder Bay
Regional Health Sciences Centre (TBRHSC).

Methods:

This is a retrospective cohort study including all female patients seen at the TBRHSC who
were treated with AC and/or trastuzumab for newly diagnosed breast cancer between
January 1, 2012, and December 31, 2017. Data, including baseline characteristics, treatment
regimen, imaging tests ordered from diagnosis until one-year post-treatment, and clinical
outcomes were collected from the patients medical records and recorded in a secure
REDCap database. Patients were grouped into three cohorts based on treatment regimen:
trastuzumab only (A), AC only (B), and both trastuzumab and AC (C). Initially, 125 patients
were identified, but those who did not receive either treatment or had no imaging tests
recorded were excluded from this study.

Results:

A total of 93 patients met the exclusion criteria for this analysis, with an average age at
diagnosis of 59.5 years (SD = 10.4). Invasive ductal carcinoma was the most common cancer
(97.8%, n=91). Most cancers were diagnosed at stage 2 (51.6%, n=48), followed by stage 1
(24.7%, n=23), and stage 3 (14.0%, n=13); 9.7% (n=9) had unknown stages. Regarding
receptor status, 69.9% (n=65) were ER-positive, 62.4% (n=58) were PR-positive, and
34.4% (n=32) were HER2-positive. BRCA1/2 status was unknown for 79.6% (n=74) of the



patients included in this study.

In cohort A (n=3), 14 scans (4.67 per patient) led to 1 change in care (7.1%). Cohort B
(n=60) had 75 scans (1.25 per patient) resulting in 10 changes in care (13.3%), including
changes in chemotherapy (4.0%, n=3), care provider (5.3%, n=4), and medication (4.0%,
n=3). Cohort C (n=30) had 144 scans (4.80 per patient) leading to 6 changes in care (4.2%).

Conclusion:

This study found that the most significant changes in patient care based on cardiac imaging
occurred in patients receiving only AC treatment, with changes happening in 13.3% of cases
and each patient receiving an average of 1.25 scans. However, patients receiving only
trastuzumab or a combination of trastuzumab and AC had fewer changes in care (7.1% and
4.2%, respectively) despite having more scans per patient (4.67 and 4.80, respectively).
This indicates that more frequent scans do not always lead to more useful information. The
study highlights the importance of focusing cardiac imaging on those most likely to benefit,
especially in areas with limited resources like Northwestern Ontario. Future research will
aim to identify predictive factors for the optimal use of cardiac imaging to enhance resource
allocation and patient outcomes.
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Background: Immune Checkpoint Inhibitors (ICI) acquired an impactful role in high risk
early triple negative breast cancer (eTNBC). In particular, KEYNOTE-522 study has
demonstrated that the addition of pembrolizumab to neoadjuvant chemotherapy (NACT)
improves pCR rate and survival outcomes. Therefore, this novel regimen is characterized by
an enhanced and potentially irreversible toxicity profile. The identification of biomarkers
able to predict immune-related adverse events (irAEs) is ongoing in different neoplasms.
Recent evidence showed a potential emerging role of blood cell counts and ratios, such as
lymphocytes and monocytes.

With these premises, the aim of our study is to explore if peripheral blood biomarkers
should predict irAEs in eTNBC patients candidate to receiving immunotherapy in peri-
operative setting.

Methods: The study enrolled 20 eTNBC patients undergoing NACT containing
pembrolizumab. Patients were divided into two subgroups based on the development of
irAEs; patients who experienced toxicity were selected depending on the immunotherapy's
discontinuation. Patients performed blood samples at baseline before starting treatment
and Flow Cytometry analysis was used to characterized monocytes, circulating T cells (CD3,
CD4 and CD8) and Myeloid Derived Suppressor Cells (MDSCs).

The statistical analysis was performed using Mann Whitney U Kruskal-Wallis (p&lt;0.05) for
estimating the frequency of monocytes, and T cells and MDSCs subtypes according to
toxicity development.

These analyses were performed with R packages v. 4.3.1.

Results: Overall, 20 patients with eTNBC undergoing NACT were enrolled from July 2022 to
February 2024. 12 patients developed irAEs (60%); severe adverse events (grade 3 or
higher) were observed in four patients (20%). Particularly, 7 patients experienced
hypotiroidism (35%), 3 patients developed a cardiac event (15%), 1 patient had adrenal
insufficiency (5%), 2 patients developed acute kidney injury (10%). irAEs led to
discontinuation of pembrolizumab in 10 patients (50%).

Considering the various types of peripheral white blood cells, patients with irAE had
significantly higher level of monocytes compared to other ones (p = 0.004). Although, the
analysis suggested a statistical trend in an augmented expression of non-classical
monocytes (CD14-, CD16+), the small sample size precluded statistical significance (p =
0.08). Patients experiencing irAEs showed also an increased expression of T-senescent
lymphocytes (p= 0.08). Then, considering patients with irAEs who required treatment
discontinuation we observed higher levels of monocytes (p=0.03), especially for the non-



classical type (p=0.02).

Conclusion: the addition of immunotherapy to NACT is known to significantly increase the
pCR rate and improve the survival outcomes. Despite that, the KEYNOTE-522 regimen is
marked by a high rate of adverse events and predictive biomarkers useful to their
identification are needed. Our study suggest that peripheral white blood count can be an
accessible and easy way to early detect patients with higher risk to develop irAEs, but
further studies with larger samples are needed to confirm our findings.
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Background: Trastuzumab, a monoclonal antibody targeting human epidermal growth
factor receptor 2 (HER2), stands as first line treatment for HER2 positive breast cancer.
Despite its efficacy, trastuzumabs association with cardiotoxicity requires monitoring via
serial transthoracic echocardiograms (TTEs). We aimed to evaluate the risk factors for
trastuzumab related cardiotoxicity in a South Texas population that is uniquely a majority-
minority Hispanic population. Methods: A retrospective chart review study was conducted
of all female patients with HER2-positive breast cancer who received trastuzumab
treatment from 2015-2021. A total of 180 patients were identified. Patients without
baseline TTE or a baseline left ventricle ejection fraction (LVEF) less than 53% were
excluded. The final sample size included 132 patients. Cardiotoxicity was defined as a
decrease in LVEF of more than 10% during the 1-year study period. Results: The mean age
at the time of diagnosis in the study population was 54.2 years. The average BMI of the
study participants was 30.89. The incidence of cardiotoxicity in this study population was
6%. Among those who developed cardiotoxicity, 50% had hypertension, 25% had
hyperlipidemia, 12.5% had type 2 diabetes mellitus, and 12.5% had previous coronary
artery bypass surgery (CABG). In terms of cancer treatment, 12.5% of patients had a history
of radiation, 25% had a history of anthracycline therapy, and 12.5% had their trastuzumab
treatment ended prematurely. Of the cardiotoxicity population, 37.5% of patients were
former smokers and 25% were former alcohol users. Hispanic/Latino patients composed
58% of the study population and represented 50% of patients who experienced
cardiotoxicity. Conclusions: The incidence of trastuzumab-related cardiotoxicity in this
Hispanic/Latino majority-minority population was 6%, lower than the 9% observed in a
predominantly white population in our previous study. However, further studies are
needed to determine the factors contributing to this reduced cardiotoxicity rate in this
population.
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Background: HER2-positive breast cancer patients with a high risk of recurrence are
recommended extended treatment involving sequential therapy with anti-HER2
monoclonal antibody followed by maintenance therapy with HER2-targeted tyrosine kinase
inhibitor (TKI). Pyrotinib, an oral irreversible pan-HER TKI, commonly induces diarrhea.
This study aims to develop strategies to reduce the incidence and severity of diarrhea and
evaluate the efficacy and safety of pyrotinib as an extended adjuvant treatment for early-
stage HER2-positive breast cancer.

Methods: In this multicenter, prospective, randomized cohort study (ChiCTR2200060339),
stage II-1Il HER2-positive high-risk breast cancer patients who had completed adjuvant
treatment post-surgery, stratified by disease stage (II vs. III) and hormone receptor (HR)
status (positive vs. negative), were randomized 1:1:1 into three cohorts to receive extended
adjuvant therapy with 12 months of pyrotinib. Cohort 1 received pyrotinib 240 mg daily
from D1-14, 320 mg from D15-28, and 400 mg from D29-364. Cohort 2 received pyrotinib
320 mg daily from D1-28 and 400 mg from D29-364. Cohort 3 received pyrotinib 400 mg
daily from D1-364, combined with loperamide 4 mg thrice daily from D1-7 and twice daily
from D8-28. The primary endpoint was the incidence of grade ?3 diarrhea. Secondary
endpoints included serious adverse events (AEs), other AEs, incidence of diarrhea, invasive
disease-free survival, and overall survival.

Results: Between June 2022 and May 2024, 102 patients were enrolled, with 34 patients in
each cohort. Twelve patients (35.3%) in Cohort 1, 13 (38.2%) in Cohort 2, and 13 (38.2%)
in Cohort 3 had 74 lymph nodes involved post-surgery. Additionally, 19 patients (55.9%) in
Cohort 1, 21 (61.8%) in Cohort 2, and 19 (55.9%) in Cohort 3 were HR positive. Grade ?3
diarrhea was reported in 9 (26.5%) patients in Cohort 1, 9 (26.5%) in Cohort 2, and 5
(14.7%) in Cohort 3. The median time to the first occurrence of grade ?3 diarrhea was 15
days (range: 8-296) in Cohort 1, 4 days (range: 1-43) in Cohort 2, and 3 days (range: 1-14)
in Cohort 3. The median number of grade 73 diarrhea episodes was 1 (range: 1-3) in Cohort
1, 3 (range: 1-4) in Cohort 2, and 1 (range: 1-2) in Cohort 3. The median duration of each
grade 73 diarrhea episode was 1 day (range: 1-2) in Cohort 1, 1 day (range: 1-4) in Cohort 2,
and 1 day (range: 1-3) in Cohort 3. Dose reduction due to diarrhea occurred in 2 (5.9%)
patients in Cohort 1, 7 (20.6%) in Cohort 2, and 10 (29.4%) in Cohort 3. Dose interruption
for diarrhea was observed in 14 (41.2%) patients in Cohort 1, 15 (44.1%) in Cohort 2, and
16 (47.1%) in Cohort 3. Discontinuation of pyrotinib due to diarrhea was reported in 2
(5.9%) patients in Cohort 1, 4 (11.8%) in Cohort 2, and 2 (5.9%) in Cohort 3. The most
common AEs were diarrhea (79.4% vs. 91.2% vs. 88.2%), nausea (17.6% vs. 20.6% vs.



44.1%), vomiting (11.8% vs. 8.8% vs. 35.3%), fatigue (14.7% vs. 17.6% vs. 26.5%),
abdominal pain (8.8% vs. 11.8% vs. 20.6%), and abdominal distension (5.9% vs. 5.9% vs.
17.6%). Grade 1 constipation was observed in 1 patient (2.9%) in Cohort 1, 1 patient (2.9%)
in Cohort 2, and 3 patients (8.8%) in Cohort 3.

Conclusions: Loperamide prophylaxis showed a numerically lower incidence of grade 73
diarrhea. Diarrhea is a predictable and manageable side effect of pyrotinib treatment,
occurring early after initiation and rarely in the later treatment course. It is advisable to
combine loperamide with pyrotinib to reduce grade ?3 pyrotinib-induced diarrhea.
Additionally, timely adjustment of loperamide dose is necessary to prevent other
gastrointestinal AEs, such as nausea and abdominal distension.
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Introduction:

Breast cancer (BC) is the most prevalent cancer among women, and increasing attention is
being paid to the side effects of treatments, including the potential impact on fertility.
Concerns about pregnancy-induced recurrence have existed for decades, but recent data
suggest that pregnancy after BC is safe. Additionally, there is a growing interest in
understanding the fertility potential and pregnancy outcomes in BC survivors. However,
data on fertility rates post-BC compared to the general population remain sparse.

Objectives: The FEERIC study aims to compare the time-to-pregnancy between women with
and without previous BC who initiate pregnancy attempts over a three-year follow-up
period.

Materials and Methods: The FEERIC (FErtility, ContracEption After Breast Cancer) study is a
prospective case-control study involving women aged 18-43 years, with localized, relapse-
free BC, and completed treatment. Controls were women of the same age group without BC.
Data were collected via online questionnaires over three years. Participants were recruited
through Seintinelles, a French social network for cancer research. The primary endpoint
was time-to-pregnancy, with secondary endpoints including factors associated with time-
to-pregnancy, use of ART, and pregnancy outcomes. Statistical analysis involved Kaplan-
Meier survival analysis and multivariate Cox Proportional-Hazards models, adjusted for
confounding factors using Inverse Probability of Treatment Weighting (IPTW).

Results: From December 2018 to June 2019, 4351 women were enrolled, and a total 642
women (76 cases, 566 controls) initiated pregnancy attempts and had follow-up data
available. Median time-to-pregnancy was 5 months (IQR: 2.0-7.0) for cases and 3 months
(IQR: 2.0-6.0) for controls, with no significant difference between the groups (p=0.34). Most
women (61 cases (80.3%) and 541 controls (95.5%)) attempted to conceive through
unprotected intercourses only. A total of 7 cases (9.2%) and 25 controls (4.5%) used ART
methods. In cases, only 8 women (10.5%) reused cryopreserved materials during their
attempts. Most pregnancies occurred spontaneously: among these 50 cases and 402
controls who achieved pregnancy, 42 cases (84.0%) and 382 controls (95.0%) conceived



after unprotected intercourses only, while 8 cases (16.0%) and 20 controls (5.0%)
conceived after ART methods.

After univariable and multivariable analyses, age at pregnancy attempt, previous children at
study inclusion, menstrual cycle regularity, BMI, and ART use were independent predictors
of time-to-pregnancy, while the case or control status was not.

Conclusions: The probability of pregnancy for women attempting conception post-BC
treatment is comparable to that of the general population. Future research should explore
long-term reproductive health and the psychosocial impacts of fertility post-BC treatment
to guide supportive care practices.
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Introduction

Genitourinary syndrome of menopause is common in breast cancer survivors. Guidelines
recommend first-line non-hormonal vaginal treatments, and if these fail, consideration of
vaginal oestrogens. Yet, product labels warning against their use continues and fear of
cancer recurrence (FCR) is a perceived barrier to use.

Purpose
We aimed to determine the feasibility of a 12-week course of vaginal oestrogen in women
with early breast cancer (EBC) on aromatase inhibitors (Als).

Methods

We conducted a single arm phase 2 feasibility study of oestradiol (10mcg Vagifem Low)
administered intravaginally daily for 2 weeks then twice weekly for 10 weeks. Primary
endpoint was adherence to treatment for 12-weeks (&gt;70% participants completing
&gt;80% of doses). Secondary endpoints, assessed baseline, 2, 12-weeks, were:
improvement in individual vaginal symptoms (dryness, pain, itch, irritation, pain on
penetration), most bothersome symptom (MBS) (none=0, mild=1, moderate=2 or
severe=3), and urinary symptoms (ICIQ FLUTS); improvement in sexual function and
quality of life (DIVA, EORTC QLQ C30); fear of cancer recurrence (FCRI SF); patient
acceptance & ease of use; adherence to endocrine therapy; changes to serum hormone
levels (oestradiol, oestriol, FSH); safety.

Results

We recruited 64 participants across 5 sites from November 2020 to July 2024, 2
participants withdrew. Here we report data for the first 56 participants (6 remain on
study), final results will be available October 2024. Participants median age was 57, 70%
(39/56) were currently sexually active, 52% (29/56) postmenopausal at EBC diagnosis, and
21% (12/56) were on Al+ovarian function suppression. The primary endpoint is likely to be
met with an 88% (49/56) adherence rate to date. We saw significant moderate-to-large
improvements in MBS (2 weeks mean ? -1.37, p&It;.001, 12 weeks mean ? -1.48, p&lt;.001)
and each individual symptom after 2 weeks (dryness mean 7 -1.38, p&lt;.001; itch mean ? -
0.37, p=.001; pain mean ? -0.46, p=.001; irritation mean ? -0.65, p&lt;.001; dyspareunia
mean ? -0.92, p&lt;.001) and 12 weeks (dryness mean ? -1.46, p&lt;.001; itch mean 7 -0.39,
p.001; pain mean ? -0.45, p&lt;.001; irritation mean ? -0.68, p&lt;.001; dyspareunia mean ? -
1.08, p&lt;.001). Additionally, day-to-day impact of vaginal ageing (DIVA questionnaire)



domains daily living (mean 7 -0.36, p=0.01); emotional well-being (mean ?-0.85, p&lt;.001);
sexual functioning (mean ?-1.27, p&lt;.001); self-concept & body image (mean ?-0.79,
p&lt;.001) improved after 12 weeks. FCRI-SF scores indicated moderate FCR levels at
baseline (M=17) but improved at 12 weeks (mean ?-1.4, p=0.01), suggesting no short-term
increased FCR with use of vaginal oestrogens. Few adverse events reported were reported
and all were grade 1 or 2.

Conclusion

Women adhered to vaginal oestrogens over 12 weeks in our study. Our results suggest a
randomised controlled trial involving vaginal oestrogen administration would be feasible
and acceptable to women with EBC.
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Background: CAPItello-291 was a randomized, double-blind, placebo-controlled trial which
resulted in the FDA approval of capivasertib, an AKT inhibitor. Improvement in progression
free survival (PFS) was only seen in patients with PIK3CA/AKT1/PTEN-alterations. For
patients with these alterations, capivasertib with fulvestrant is an option after progression
from at least one endocrine based therapy. To date, real world outcome analyses are
limited.

Methods:

In this retrospective, single center study we examined patients with metastatic breast
cancer who received at least one week of capivasertib and one dose of fulvestrant. IRB
approval was obtained. Patient specific alterations, previous treatments, weeks on
treatments, and adverse drug events (ADE) were collected from a central EMR.

Results:

29 patients with metastatic breast cancer treated from November 30, 2023 July 1, 2024
who received capivasertib and fulvestrant were analyzed. Mean age was 63.9. All patients
were female and had a PIK3CA/AKT1/PTEN-alteration. 12 patients had ECOG 0, 13 patients
had ECOG 1, 4 patients had ECOG 2-3. Patient previously received an average of 3.6 lines of
treatment (1 11). 19 patients continue on capivasertib with an average of 17 weeks. 9
patients stopped capivasertib due to progression or intolerance with an average of 5.8
weeks on treatment. 25 patients (86%) reported any ADE. 9 patients (36%) reported grade
3 or higher side effects. Expected side effects included diarrhea (50%), rash (24%), nausea
(24%), hyperglycemia (24%). Unexpected side effects included AKI (6.8%), DRESS (3.4%),
LFTs 5x ULN (6.8%), colitis (3.4%). Median onset of diarrhea was 9 days (1-45 days).
Patients were prophylactically prescribed cetirizine to prevent rash. Two patients with
severe rash did not receive prophylactic cetirizine.

Conclusions:

The authors saw similar rates of ADE that were described in CAPItello-291 and continue to
explore underreported ADE. All ADE seen in this trial were appropriately managed. Median
event free survival and progression free survival was not reached as of this analysis.
Capivasertib appears to be safe and effective in a real-world population.
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Background: Black women have higher rates of distant recurrence and poorer survival in
estrogen receptor-positive (ER+) breast cancer compared to white women. Such disparity
may be attributed to underlying biological differences related to the pro-metastatic tumor
microenvironment (TME). Our group has recently shown that residual estrogen receptor-
positive (ER+) breast cancer after neoadjuvant chemotherapy (NAC) exhibits a higher
density of Tumor Microenvironment of Metastasis (TMEM) doorways in Black women
compared to white women. TMEM doorways are portals for hematogenous dissemination of
cancer cells to distant organs. However, the baseline levels of TMEM doorways in
treatment-naive breast cancer tissues across different racial backgrounds have not been
previously investigated. We hypothesize that racial disparity in pro-metastatic markers is
due to baseline biological differences in the treatment-naive tumor microenvironment
between racial backgrounds. To address this question, we conducted a multi-institutional
study to evaluate TMEM doorway score, macrophage density, and microvascular density in
treatment-naive breast tissues from a large cohort of 330 patients (184 Black patients and
146 white patients).

Methods: We performed TMEM doorway triple immunohistochemistry which visualizes
each of the three components of the doorway: macrophage (CD68), tumor cell (panMena),
and endothelial cell (CD31). Following staining, digitally scanned slides were imported into
and analyzed using the Visiopharm image analysis software. Self-identified race was used
per patients medical records. Patient demographics were analyzed with Wilcoxon rank sum
test (continuous variables), Chi-squared tests, and Fishers exact tests (categorical
variables). Distant recurrence-free survival was analyzed using log-rank test and
multivariate Cox regression model.

Results: Black patients compared to white patients had higher TMEM doorway scores in the
entire cohort (p&lt;0.001). This disparity was evident in the ER+/HER2- breast cancer
subtype (n = 142, p = 0.015) but not in the TN breast cancer (n = 79, p = 0.86). In addition to
TMEM doorways, we evaluated the individual components of TMEM doorways: macrophage
density and microvascular density. While macrophages followed a similar pattern as TMEM
doorways, microvascular density did not show any racial disparity. In the entire cohort,
Black patients had higher BMI compared to white patients (mean=24.3) (p=&It;0.001).
Black and white patients did not differ with respect to age, tumor stage, tumor grade, or
lymph node stage. In this cohort, white patients were more likely to develop distant
recurrence compared to Black patients (56% vs. 41%, p=0.007). Unadjusted Kaplan-Meier



curves showed that higher macrophage density was associated with better DRFS (p=0.04),
while TMEM doorway score and microvascular density were not associated with DRFS in
the entire cohort. A multivariable Cox model showed no association between TMEM
doorway score and DRFS (p=0.15).

Conclusion: In summary, our study shows that pro-metastatic tumor microenvironment
(higher TMEM doorway score and macrophage density in the TME) is more pronounced in
treatment-naive breast cancer from Black patients compared to white patients. In contrast
to our previous studys finding of an association between higher TMEM doorway scores and
poorer DRFS in patients who received NAC, TMEM doorways in treatment-naive tissue was
not associated with DRFS in this cohort. This difference could be explained by changes in
TME that occur after NAC and needs further evaluation.
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Background. Inflammatory breast cancer (IBC) is a rare and aggressive type of BC with a
very poor prognosis and that accounts for 10% of BC-related deaths. Diagnosis and
treatment of IBC are particularly challenging, as its symptoms resemble mammary
infection, and the tumor has already metastasized at the time of diagnosis. Compared to
non-IBC (nIBC), IBC tumors are enriched in pro-tumorigenic, M2-polarized tumor-
associated macrophages (TAM) with immunosuppressive functions. Despite growing body
of work, the mechanisms controlling IBC development and immune landscape are largely
unknown. In particular, we still do not understand (a) how tumor cells drive infiltration of
TAMs in the tumor microenvironment; (b) whether IBC intra-tumor TAMs dampen T cell
responses as in other types of cancers, thus allowing tumor growth; (c) how to identify
patients at high risk of developing IBC and, once diagnosed, the individuals at risk of disease
progression. Exosomes are small circulating extracellular vesicles that mediate cell-to-cell
communication that are released by cancer cells locally in the primary tumor and in the
blood circulation, thus potentially serving as predictive biomarkers and therapeutic targets
for the systemic effects of the disease. We have previously shown that exosomes are
functional determinants of BC progression and prepare distant sites for metastatic seeding
by establishing favorable pre-metastatic niches, but their role in IBC outcomes is not
known.

Methods. We have analyzed the proteomic profile of exosomes from IBC (MDA-IBC3, SUM-
149, SUM-190, KPL4, and FC-IBC-02) and nIBC cell lines (MCF-7 and MDA-MB-231) as well
as plasma exosomes from IBC and nIBC patients and healthy controls by liquid
chromatography mass spectrometry. The functional role of cell line- or patient-derived
exosomes was tested via incubation with THP-1 cells.

Results. We have identified a signature of IBC-specific proteins that were enriched more
than 2-fold in IBC cell exosomes compared to nIBC cell exosomes, regardless of estrogen
receptor (ER) or human epidermal growth factor receptor 2 (HER2) status. Among them,
polypeptide N-acetylgalactosaminyltransferase 7 (GALNT7) was found up-regulated 5-fold
in IBC exosomes. GALNT?7 is an O-glycosylating enzyme that is highly expressed in cancer
cells of BC patient biopsies. O-glycosylation in TAMs is associated with polarization towards
a pro-tumorigenic, M2-like phenotype and significantly increases tumor growth. Moreover,
interaction of macrophages with membrane O-glycans expressed on GALNT7-expressing
tumor cells or other macrophages receiving GALNT7-enriched exosomes triggers the
expression of activation markers found in IBC-associated TAMs, including CD206, CD163,
and PD-L1. We also detected a specific, TAM-related protein signature in exosomes from



plasma of IBC patients compared to nIBC or healthy controls that may help with
stratification and treatment of IBC patients.

Conclusions. Based on our preliminary data, we propose that IBC cell-derived exosomes
promote reprogramming of TAMs to shape an immune-suppressive tumor
microenvironment and support disease progression, and as such may serve as liquid biopsy
biomarkers for IBC diagnosis and prognosis.
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Breast cancer is the most common malignancy in women and HER2+ breast cancer has one
of the poorest prognosis. HER2-targeted therapies in combination with immune checkpoint
inhibitors (ICI) have shown promising preliminary results; however, acquired HER2
resistance limited the efficacy of advanced therapeutics. MED1 is a transcription regulator
co-amplified with HER2 and plays a critical role in the progression and metastasis of HER2+
breast cancer. We recently generated a MMTV-HER2/MED1 double overexpression mouse
model and observed increased tumor burden, stemness, and metastasis. Single-cell
sequencing revealed MMTV-HER2 /MED1 tumors had lower tumor-infiltrating CD4 and CD8
T cells and increased accumulation M2 macrophage population; which was further
confirmed by IHC analysis. We also found that MMTV-HER2/MED1 tumor cells secreted
more and larger small extracellular vesicles (sEVs) than MMTV-HER2 tumor cells.
Importantly, MMTV-HER2/MED1 but not MMTV-HER2 tumor cell-secreted sEVs promote
M2 polarization of BMDMs while depletion of sEVs abolished that effect. Next, we
performed sEV miRNA-seq and identified mmu-miR125b as a top upregulated miRNA
involved in M2 macrophage polarization. We found that mmu-miR125b mimic treatment
promotes M2 polarization of mice BMDMs in a dose-dependent manner but miR125b-
depleted sEVs lose that capability. Moreover, we have carried out in vivo MED1 depletion
using p-HER2apt-siMED1 RNA nanoparticles in MMTV-HER2/MED1 mice and found greatly
reduced tumor burdens. Consistent with the above, IHC analysis revealed MED1 depletion
reduced M2 macrophage (F4/80+ and CD206+) population with an increased accumulation
of cytotoxic TIL (CD8?+ and CD4+) populations. Interestingly, we have also observed the
downregulation of IRF1/PD-L1 signaling axis in MMTV-HER2/MED1 tumor tissues after the
treatment. We further confirmed upregulation of IRF1/PD-L1 in MMTV-HER2/MED1 tumor
cells compared to that of MMTV-HER2 tumor cells while MED1 knockdown inhibited
IRF1/PD-L1 signaling axis in both MMTV-HER2/MED1 and human BT474 cells. ChIP-qPCR
results further supported the direct recruitment of MED1 on IRF1 promotors to regulate
PD-L1 expression. Finally, p-HER2apt-siMED1 RNA nanoparticles cotreated with anti-PD1
antibody significantly attenuated MMTV-HER2/MED1 tumor burden; highlighting potential
adjuvant effect of p-HER2apt-siMED1 RNA nanoparticles. Collectively, our studies revealed
the roles of MED1 in regulating breast cancer immune microenvironment and the potential
use of MED1 targeted therapy alone or in combination with current regimens for better
treatment of breast cancer
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Chronic stress significantly impacts cancer progression by fostering an immunosuppressive
microenvironment that promotes tumor growth and diminishes therapeutic efficacy.
Dysregulated stress hormones, like norepinephrine, mediate ?-adrenergic stimulation,
orchestrating a cascade of immunomodulatory events within the tumor microenvironment
(TME). In estrogen receptor-positive (ER+) breast cancer, immunosuppression presents a
challenge due to resistance to immunotherapy driven by molecular characteristics
dampening antitumor immune responses.

We explore the hypothesis that chronic stress, mediated by dysregulated stress hormones,
drives immunosuppression in ER+ breast cancer, hindering treatment efficacy.
Manipulating thermal stress in the laboratory setting provides a unique approach to
studying ?-adrenergic stimulation in cancer, particularly its impact on the immune
microenvironment. Standard housing conditions for mice result in an environment below
their thermoneutral point, inducing increased ?-adrenergic stimulation. Conversely, housing
mice near their thermoneutral point maintains basal levels of ?-adrenergic stimulation,
which is associated with delayed tumor growth and improved antitumor phenotypes in
different cancer models. Leveraging a syngeneic ER+ breast cancer model, we investigated
housing mice at thermoneutral temperatures to mitigate stress-induced
immunosuppression.

Tumor-bearing mice housed at thermoneutral temperatures exhibited decreased stress
hormone levels compared to those housed at standard conditions, correlating with delayed
tumor growth. Further analysis revealed notable shifts in immune cell composition within
the TME. Mice subjected to thermal stress regulation displayed increased accumulation of
CD8+ T cells, reduced PD1 expression on CD8+ T cells, and decreased accumulation of
regulatory T cells (Tregs), indicating a shift towards a more immunostimulatory
microenvironment.

In conclusion, disrupting stress-induced immunosuppression and promoting cytotoxic T
cell activity holds profound clinical relevance for individuals with stress-mediated diseases,
particularly cancer. By exploring how stress influences immune responses within tumors,
our research aims to uncover underlying mechanisms driving tumor progression and
immunosuppression in ER+ breast cancer. These insights could inform the development of
targeted therapies aimed at modulating stress-related pathways or enhancing immune
function to improve treatment outcomes in patients with ER+ breast cancer. Furthermore,
understanding the intricate interplay between stress and the immune system may have
broader implications for managing stress-related comorbidities in cancer patients, such as
anxiety or depression, which can influence immunosuppression, impact treatment efficacy,
and overall quality of life. Therefore, the knowledge gained from our study could provide



valuable insights into the role of stress in cancer progression and guide the development of
therapeutic strategies to mitigate its detrimental effects on the immune response and
overall disease outcomes in ER+ breast cancer patients.
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Background: We have conducted a phase II trial (NEWBEAT) to evaluate the efficacy of
triple therapy with nivolumab, paclitaxel, and bevacizumab in patients (pts) with HER2-
negative metastatic breast cancer (MBC). Transcriptional expression is expected to differ
between recurrent and de novo stage IV breast cancer (BC); however, the data on this topic
are limited. In an ancillary study (WJOG9917BTR), RNA sequence analyses were performed
to elucidate this question.

Methods: The NEWBEAT study enrolled 57 pts and showed that the median progression-
free survival (PFS) and overall survival (0OS) were 14.0 months and 32.5 months,
respectively, with a median follow-up of 29.5 months. In this biomarker study,
transcriptional expression of tissue samples from surgical specimens or biopsies before
treatment in pts treated with triple therapy was assessed by RNA sequencing. Immune
infiltration analysis was performed using the CIBERSORT method.

Results: The biomarker study included 50 pts (36 with recurrent BC and 14 with de novo
stage IV BC). Although the PFS and OS were not significantly different between recurrent
and de novo stage IV pts (PFS: 14.3 and 18.8 months [p = 0.230], 0S: 29.5 and 32.9 months
[p = 0.1287], respectively), a significantly higher rate of responders (defined as PFS ?1 year)
was observed in de novo stage IV pts compared to recurrent pts (79% and 47%,
respectively, p = 0.0393). Among 50 pts, 24 tumor samples were available for RNA sequence
(RNA-seq) analysis, including 19 recurrent disease and 5 de novo stage IV. In recurrent
disease, RNA-seq showed activation of the Wnt signaling pathway, the p53 pathway, and the
endothelin signaling pathway, which are involved in angiogenesis and cell proliferation,
compared to de novo stage IV. CIBERSORT analysis revealed a lower expression of plasma
cells, gamma-delta T cells, and eosinophils in recurrent disease, indicating a lower immune
infiltration status. Activation of these pathways may contribute to immune evasion and the
formation of an immunosuppressive environment, suggesting that anti-angiogenic agents
could potentially play an important role when combined with immune-checkpoint
inhibitors in recurrent disease.

Conclusions: Our analysis showed a different immune status between recurrent and de
novo stage [V BC. These data suggest that recurrent BC may require a different
immunotherapeutic strategy compared to de novo stage IV BC. (UMIN000029590)
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Immune checkpoint inhibition (ICI) is a type of immunotherapy that has been shown to
promote durable responses in a minority of patients with metastatic, triple negative breast
cancer expressing programmed death receptor ligand 1 (PD-L1), and only in combination
with chemotherapy. In the breast expansion cohort of our Phase Ib trial (NCI-9844) we
found that the combination of histone deacetylase inhibitor, entinostat, with dual ICI (anti-
PD1 and anti-CTLA4), is safe, and led to a 25% objective response rate in heavily pretreated
patients with metastatic HER2 negative breast cancer with expected rates of irAEs. In
addition, our preclinical studies support response in triple negative and HER2 positive
mouse models of breast cancer. Evaluation of changes in the breast tumor
microenvironment (TME) from these models revealed that decreased infiltration or
suppression of myeloid derived suppressor cells (MDSCs) by entinostat is a potential
mechanism of action. Here, we examined breast-to lung metastases from both HER2
positive and triple negative metastatic mouse models, Neu-N and 4T1, to gain a
comprehensive understanding of changes to the tumor immune microenvironment within
the metastatic niche induced by treatment with entinostat, and perpetuated following
treatment combination with dual ICI. Single cell RNA sequencing of treated lung metastasis
confirmed decreased granulocytic-MDSCs (G-MDSC) as seen in previous studies, and
revealed significant shifts in C1q macrophages, metabolically activated macrophages, classic
dendritic cells, activated and primed Th2 T cells, terminally differentiated T regulatory cells
and some sub-populations of B cells. Multiparametric flow analysis was not concordant
suggestive that functional changes are more likely contributing to mechanisms of response
and decreased immune suppression. Entinostat treatment led to an increase in stemness in
tumor cells and decreased mesenchymal gene expression. We then adapted cell circuit and
CellChat analysis platforms to investigate cell interactions which revealed significant
immune cell interactions affected by entinostat are MDSC- CD8-T cell, macrophage- CD8-T
cell and NK- G-MDSC/ CD8-T cell interactions. Ligand receptor pair analysis then revealed
signaling pathways controlling chemokine secretion, and cell adhesion are significantly
decreased following treatment with entinostat and are preserved upon treatment with dual
ICI. From this analysis, we are investigating 6 candidate targets on MDSCs and macrophages
using ex-vivo suppression assays as compared to treatment with entinostat, to determine
the contribution of these signaling axes in decreasing immunosuppressive function within
the TME. We are also using multiplex immunohistochemistry to examine cellular
interactions within breast-to-lung metastatic tumors. We will then validate findings in



metastatic tumor samples from patients designated as responders from NCI-9844, treated
with entinostat + dual ICI. Preliminary evaluation suggests a significant decrease in MDSC-
CD8-T cell and Macrophage-CD8-T cell interaction in responders, supportive of our
preclinical data. Overall, this investigation of breast-to-lung metastatic tumors reveals how
entinostat decreases immune suppression via interference of MDSC and macrophage
interaction with CD8-T cells as corroborated in patients who responded to treatment.
Future studies will elucidate the molecular mechanisms of action and investigate the
potential for identified targets as biomarkers of response and for potential as novel
therapeutic targets to improve response rates in patients with advanced breast cancer.
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Objective: Although SMAD4 mutations are rare in breast cancer, its loss is strongly
associated with metastasis and poor prognosis. This highlights the need to elucidate the
mechanisms by which SMAD4 influences breast cancer progression. In this study, we
examined the invasive and metastatic properties of SMAD4-deficient breast cancer cell
lines, alongside transcriptomic changes in SMAD4 knockout (KO) models, with the aim of
uncovering the molecular pathways through which SMAD4 regulates breast cancer
recurrence and metastasis.

Methods: We analyzed SMAD4 expression across multiple bioinformatics platforms and in
102 clinical breast cancer samples. Using CRISPR/Cas9, we generated SMAD4-knockout cell
lines and conducted both in vitro and in vivo assays to assess the impact of SMAD4
depletion on tumor growth and metastasis. RNA sequencing (RNA-seq) was employed to
identify downstream targets and pathways influenced by SMAD4, while Cut&Tag-seq
provided direct evidence of SMAD4's role as a transcriptional co-regulator controlling the
expression of key target genes.

Results: SMAD4 was found to be significantly downregulated in breast cancer samples, with
this downregulation correlating with adverse clinicopathological features and increased
risk of recurrence and metastasis. Mechanistically, we discovered that SMAD4 suppresses
tumor progression via the PEG10/ERK signaling axis. Disruption of PEG10/ERK signaling
abrogated the pro-metastatic effects of SMAD4 loss. Further, we demonstrated that SMAD4
interacts with the transcription factor E2F1, enhancing its transcriptional activation of
PEG10, which in turn activates ERK signaling and promotes breast cancer cell invasion and
metastasis.

Conclusion: Our study position SMAD4 as a pivotal transcriptional co-regulator in breast
cancer, with important implications for its role as a prognostic biomarker and tumor
suppressor. We also underscore the critical contribution of the SMAD4-PEG10-ERK axis in
driving breast cancer metastasis, providing potential therapeutic targets for intervention.
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Introduction:

ER-low breast cancer (BC) is a special subgroup of tumors with the level of estrogen
receptors (ER) in the range from 1% to 10% (total score according to IHC data 3). Most
often, either strong ER staining or its complete absence is determined, which of course
makes it difficult to study cases with low ER expression. Overall, the prevalence of ER-low
BC has ranged from 3% to 9%, however, due to the extremely high incidence of BC, the
population of this subgroup is still of great importance. We analyzed the subpopulations of
tumor-infiltrating lymphocytes (TILs) and tried to identify new predictive and prognostic
factors to determine the immunological profile of this rare subgroup.

Materials and methods:

This prospective trial included 90 patients (pts): 84 (93.3%) had 0-2 IHC scores according
to Allred scoring and considered as triple negative BC (TNBC), 6 (6.7%) had 3 IHC scores
and considered as ER-low. Both stromal and intratumoral subpopulations of TILs was
assessed with flow cytometry on a tumor sample obtained by core biopsy immediately
before the start of neoadjuvant chemotherapy (NACT). All the pts received NACT with 4
cycles of dose-dense AC every 2 weeks (doxorubicin 60 mg/m2 + cyclophosphamide 600
mg/m2) then 12 cycles paclitaxel 80 mg/m2 + carboplatin AUC2 weekly in a N.N. Blokhin
National Medical Research from 2018 to 2023.

Results:

The level of TILs did not differ between the groups of TNBC (0.6%) and ER-low BC (0.8%,
p=0.081). The analysis revealed a significant difference in the level of CD4+CD25+ activated
lymphocytes: 8.0% in ER-low and 10.4% in TNBC (p=0.035). It is also worth noting
quantitative, but not statistically significant differences in the level of NK cells (11.9% and
4.4%, respectively), NKT (11.1% and 9.3%, respectively) and B lymphocytes (4.6% and
2.0% respectively). Level of tumor infiltration with CD3+CD4+, CD3+CD8+, CD3+, CD8+,
CD4+CD25highCD127/low, CD3-CD19+, CD3-CD16+CD56+, CD3+CD16+CD56+,
CD4+CD279+, CD8+CD279+, CD3-CD8+, CD3+HLA-DR+, CD3-HLA-DR+, HLA-DR+,
CD8+CD28+, CD8+CD28-, CD8+CD28+/CD8+CD28-, CD4+/CD8+, 11b+28-, 11b+28+, 11b-
28-, 11b-28+, CD8+CD4+, CD4+CD152+ lymphocytes subtypes did not differ significantly in
the ER-low and TNBC groups. In the ER-low subgroup there were 16.7% of pathological
complete responses (pCRs) versus 52.9% in TNBC (p=0.122).

Discussion:

CD4+CD25+ and B-lymphocytes are known to be immunosuppressive and are important in
terms of pCR reaching after NACT. It can be assumed that its level in ER-low tumors will be
higher compared to TNBC, however, in our work, the data obtained do not agree with these



deviations. The same applies to regulators of NKT cells, whose task is to regulate the
immune response, both reducing and increasing the antitumor potential, including cytotoxic
NK cells.
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Background: Triple negative breast cancers (TNBC), a heterogenous group of tumors
represent about 15% of all breast cancers with limited biomarkers and treatment options.
Tumor-stroma ratio (TSR) is a proven prognostic and predictive factor in various tumor
types, including breast carcinomas, representing the stromal percentage in the most stroma
abundant area of the tumor. The overall stromal ratio (OSR), which defines the stroma ratio
of the entire tumor area on whole slide images (WSI) has scarcely been examined in the
literature. Several studies suggest that changes in the extracellular matrix (ECM)
composition and organization could promote tumor growth, but the results have not been
consistent. The aim of our study was to investigate the prognostic value of stromal ratio and
specific ECM proteins, including major structural components as type-I and type-III
collagens as well as fibrillin-1. Understanding whether the expression of these proteins is
associated with clinicopathological parameters and outcomes in the TNBC subtype offers
valuable insight into the molecular mechanisms driving tumor development and metastasis.
We sought to determine if automated digital image analysis (DIA) methods could provide an
objective approach for analyzing stromal ratio and ECM components on H&E and
immunohistochemically (IHC) stained slides.

Methods: Our cohort included 101 female TNBC patients, primarily treated with surgery
between 2005 and 2016. Representative H&E-stained WSIs were used to evaluate the TSR
and OSR by two observers visually and through DIA. [HC was performed on tissue
microarrays (TMAs) and scoring was determined both visually and through DIA for type-I
collagen expression, type-III collagen expression and intensity, and fibrillin-1 expression
and intensity. We employed the QuantCenter module of the SlideViewer program (v2.6;
3DHISTECH Ltd., Hungary), a DIA tool, to calculate the percentage of clusters representing
the tumor, stroma, and background or cell-free area, as well as the intensity of the IHC
staining. Statistical analyses were conducted using IBM SPSS statistics (v29 for Windows).
Results: The intra- and interobserver variability of the determination of TSR and OSR scores
were good or excellent and significant (r=.866-.979, p&lt;.01). The correlation between the
visual and DIA assessed scores were good or excellent for both on the H&E and on the [HC-
stained TMAs (r=.927-969), although only poor to moderate determining intensity of the
[HC-staining (r=.398-.566). We found that high OSR correlates with worse overall survival,
advanced pN categories, lower sTIL, lower mitotic index, and patient age (p&lIt;.05). TSR
showed significant connections to the pN categories and mitotic index (p&lt;.01). High type-
[ collagen (&gt;45%), type-III collagen (&gt;30%), and fibrillin-1 (&gt;20%) expression
levels were linked to significantly worse OS (p=.004, p=.013, and p=.005, respectively) and
PFS (p=.028, p=.025, and p=.002, respectively) suggesting their roles in promoting tumor



progression and metastasis. Multivariate analysis confirmed the independent prognostic
value of high DIA OSR (HR=1.037, p=.028), type-I collagen (HR=3.075, p=.01), type-III
collagen (HR=3.467, p=.007), and fibrillin-1 (HR=3.439, p=.017) for OS and type-I collagen
(HR=2.725, p=0.017), type-III collagen (HR=3.825, p=.011), and fibrillin-1 (HR=3.815,
p=.018) for PFS.

Conclusion: We identified promising extracellular matrix protein biomarkers that had not
been previously examined in detail in TNBCs. Additionally, DIA proved to be a valuable tool
in reliably separating the tumor tissue from its adjacent microenvironment in H&E-stained
WSI for the objective measurement of TSR and OSR and to measure the expression of ECM
proteins in IHC-stained samples.
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Background: Our previous studies demonstrated liquid biopsy-derived circulating tumor
cells (CTCs) not only serve as predictive biomarkers of therapy response and overall
survival of breast cancer patients, but also drive new metastasis, especially by multicellular
CTC clusters with enriched stemness and up to 50 times higher metastatic potential than
single CTCs (Cancer Discovery, 2019 and 2023). However, CTC detection remains
challenging, and its characterization is limited due to the rare frequencies in blood cells and
labor-intensive manual validations of CTC images analyzed by CellSearch and a few other
methods.

Methods: Utilizing FDA-approved CTC CellSearch platform and advanced single-cell
sequencing technologies for CTC and immune cell profiling, we have analyzed over 2,000
blood biospecimens longitudinally collected from patients with advanced breast cancer
(N=445), including CTC images and CTC interactions with immune cells. Harnessing the
power of machine learning and deep learning algorithms for CTC and immune cell image
analyses, this study investigates the significance of CTCs, immune cells, and CTC clusters in
predicting patient prognosis.

Results: By analyzing CellSearch raw images obtained from blood of breast cancer patients,
we developed a python-based CTCpose analysis platform for cell feature analyses in
connection with clinical relevance of various cell populations and intercellular
communications. Our analysis automatically identified CTCs, immune cells, and CTC clusters
differentiated by homogeneity or heterogeneity in cellular composition. By utilizing
artificial intelligence (AI) algorithms, we extracted cellular features and classifications to
identify different cell types and cell clusters at an accuray and sensitivity over 97%.
Specifically, we found expression patterns of biomarkers such as cytokeratin, CD45, and
DAPI to discern the spatial distribution and intensity within samples.

Conclusions: The study has explored the potential prognostic values of CTCs, immune cells,
and CTC immune cell interactions by correlating their presence, abundance, and spatial
information, with clinical outcomes. These outcomes may include patient survival, disease
progression, and treatment response. By combining multidimensional data derived from
cell morphology, biomarker expression, and spatial relationships, we aim to develop
predictive models capable of stratifying patients into unique risk groups.
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Background: Inflammatory breast cancer (IBC) is a rare but highly aggressive subtype of
breast cancer. The tumor microenvironment (TME) plays an important role in its clinical
phenotype, evolution and outcome. Cytotoxic CD8+ T cells (Tcyt) are linked to a better
prognosis, while CD163+ tumor-associated macrophages (TAMs) seem to influence the
rapid tumor progression of IBC and correlate with an unfavorable prognosis. Usually,
immune cells in the TME are evaluated on the whole slide, but the methods used may differ
significantly. Moreover, not only the quantity, but also the spatial localization of immune
cells seems to be important. Therefore, we analyzed the density of CD8+ and CD163+ cells
after heatmaps were generated based on their localization. Focusing only on the densities of
hot spots and cold spots could increase standardization and replace a time-consuming
evaluation of the whole slide. Our aim is to demonstrate the feasibility of this approach and
evaluate the correlation of this heatmap with clinicopathological characteristics and
outcome parameters.

Method: In this retrospective cohort study, data were collected as part of an international
collaboration since 1996. We included 142 patients with IBC who received their initial
diagnosis and started treatment between June 1996 and December 2016. First, consecutive
FFPE slides were stained with validated antibodies and digitized for further evaluation and
quality control. Next, an image analysis algorithm in Visiopharm marked DAB+ immune
cells and localized them spatially with XY coordinates. We then generated heatmaps
showing hot and cold spots as areas of highest and lowest density (using the 90th and 10th
percentile) and finally calculated the overlap of the CD8 and CD163 hot spots.

Results: Most tumors were hormone receptor (HR) positive (60%, 85/142). The median
STIL score of this cohort was 12.5% (95% CI [1-80]) and 39% of the samples were PDL1
positive. Evaluation of the density in only the hot spots of both CD8 and CD163 showed a
very strong correlation compared to the density of the whole slide (?=0.91 and ?= 0.92
respectively, P&lt; .001).

The presence of CD163+ TAMs correlated with more aggressive disease characteristics,
both when evaluated with hot spots (HS) and on the whole slide (WS): nodal involvement
(HS: P=.005 & WS: P=.04), higher tumor grade (HS: P&It; .001 & WS: P=.005), HR
negativity (HS: P=.02 & WS: P=.04) and PDL1 positivity (HS: P&It; .001 & WS: P&lt; .001).
In contrast, CD8+ Tcyt correlated only with PDL1 positivity and more sTIL, and there was
also no difference in evaluation of the WS or HS.

Both pathological complete response (pCR) and disease-free survival (DFS) were evaluated
in 108 patients that presented without metastatic disease at diagnosis and received
neoadjuvant chemotherapy (NACT). Patients who achieved pCR after NACT had more CD8+



and CD163+ cells, regardless of whether evaluation was done using the WS (CD8: P=.02 /
CD163: P=.006) or only the HS (CD8: P=.03 / CD163: P=.01).

Finally, DFS was evaluated after dichotomizing the immune parameters. CD163+ TAMs
were associated with shorter DFS (HR: 0.58, 95% CI [0.34-0.99], P=.04). This was
borderline not significant in the HS analysis (HR: 0.60, 95% CI [0.34-1.05], P=.07). Although
the presence of CD8+ Tcyt was not associated with longer DFS, an increasing overlap of the
HS of CD8 with the HS of CD163 was associated with shorter DFS (HR: 0.59, 95% CI [0.33-
1.03], P=.06), indicating the importance of immune cell interactions.

Conclusion: Using heatmaps, we evaluated the density of CD8 and CD163 in both hot spots
and the whole slide. There was a strong correlation between the two evaluations, proving
the feasibility and reproducibility of this approach. Moreover, the presence of CD163+
TAMs was associated with more aggressive disease characteristics and worse prognosis in
IBC, both when using hot spot or whole slide evaluation.
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Background: Triple-negative breast cancer (TNBC) is a heterogeneous disease with a poor
prognosis and limited treatment options. The tumor microenvironment, particularly tumor-
infiltrating lymphocytes (TILs), plays a critical role in prognosis and response to therapy.
High TIL levels generally correlate with better outcomes in TNBC, yet specific immune cell
subtypes and their spatial distribution remain poorly understood. Our study aimed to
characterize TIL composition, correlate these findings with clinicopathological features and
patient outcomes, and investigate impact of heterogeneity of TILs on prognosis of TNBC
patients.

Methods: We analyzed 36 TNBC samples through PanCancer Immune Profiling using
NanoString nCounter assays to identify differentially expressed immune-related genes in
relation to TIL levels. Next, we evaluated protein expression of selected markers through
immunohistochemical staining on tissue microarray using 155 TNBC samples.
Clinicopathological features and survival data were correlated with TIL infiltration and its
subsets, including CD4+, CD8+, CD56+, CD57+, Granulysin (GNLY)+, and Granzyme B
(GZMB)+ TILs. To comprehensively assess the expression of cytotoxic T lymphocyte (CTL)
and natural killer (NK) cell markers, CTL-NK score was devised based on CD8+, CD56+,
CD57+, GNLY+, and GZMB+ TIL levels, and its association with survival was analyzed.
Additionally, the heterogeneity of TIL infiltration within tumors was evaluated and
correlated with outcome of the patients.

Results: Differential expression of gene analysis revealed significant upregulation of NK cell-
associated genes including GNLY, KLRC2, and GZMB in TIL-high TNBCs.
Immunohistochemical validation confirmed that TNBCs with higher TIL had more CD56+,
CD57+, GNLY+, and GZMB+ TILs, not only in absolute number but also in proportion
relative to CD4+ or CD8+ TILs. High TIL infiltration correlated with some favorable
clinicopathological features of tumor, including lower T stage and absence of
lymphovascular invasion. In survival analysis, high CTL-NK score was found as an
independent prognostic factor for better disease-free survival (DFS). Furthermore,
uniformly high TIL infiltration was linked to better DFS, whereas cases with heterogeneous
TIL infiltration showed no difference in survival compared with those with uniformly low
TIL infiltration.

Conclusion: Our study showed that NK cell-associated gene expression and protein levels
differ significantly according to TIL levels, and CTL-NK score and distribution of TILs within
tumor have a prognostic value. These findings underscore the importance of both NK cells
and the spatial uniformity of TIL infiltration in influencing outcome of TNBC patients,



providing valuable insights for refining prognostic assessments and guiding
immunotherapeutic approaches.
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Background:

Triple-negative breast cancer (TNBC) is known for its highly aggressive nature and poor
prognosis. However, it has been noted to exhibit high immunogenicity compared to other
breast cancer types, making it more responsive to immunotherapy. Recently, neoadjuvant
chemotherapy (NAC) has become the standard treatment for early high-risk TNBC. Higher
stromal tumor-infiltrating lymphocytes (TIL) predict increased pathologic complete
response (pCR) and superior clinical outcomes in TNBC treated with NAC. Despite this
general trend, high TIL does not always predict a favorable response, nor does low TIL
always predict a poor response. This suggests that individuals with varying treatment
outcomes might have different immune dynamics, even under similar TIL levels.
Objective:

This study aimed to examine the tumor immune microenvironment (TIME) of pretreated
TNBC samples that subsequently underwent NAC using multiplex immunofluorescence
(mIHC). Our investigation explored the role of TIME in NAC response and elucidated
differences in TIME among patients with similar TIL levels but varying treatment outcomes,
as well as those with differing TIL levels but similar treatment responses.

Methods:

We retrospectively collected medical records of 16 patients with stage II-11I early TNBC
treated with NAC at Gangnam Severance Hospital, Yonsei University, between January 2019
and August 2021. Two pathologists (SS] and Y]JC) evaluated stromal TIL levels, tumor-
stroma ratio, and PD-L1 (22C3) status (CPS). mIHC, including CK, CD4, CD8, CD20, and
FOXP3, was performed for tumor cells (TC) and immune cells (IC). Spatial metrics, including
the cellular densities of TC and IC, and cell-cell distances between IC, were analyzed.

Results:

A total of 1,183,644 cells (761,976 TC and 421,668 IC) from sixteen patients (six pCR [4
high- and 2 low TIL] and ten non-pCR [4 high- and 6 low TIL]) were analyzed. There were
no significant differences in baseline characteristics or IC densities between the pCR and
non-pCR groups. In the pCR group, CD20+IC and CD8+IC were predominant IC subtypes,
particularly in high TIL cases, whereas CD4+IC was the dominant fraction in the non-pCR
group. Density plots of different IC types showed dense clustering of CD8+IC and CD20+IC
near the TC in the pCR group. Regarding IC-IC interaction, the CD4 IC pair was the largest
fraction overall. Within the pCR group, high TIL cases had a high proportion of CD20 IC
pairs, whereas low TIL cases had IC pairs, including CD8+IC.



Conclusion:

This study observed differences in IC composition and their distribution in pretreated TNBC
samples based on pCR status and TIL levels. The findings suggest that tumoral CD8+IC and
CD20+IC play crucial roles in determining the response to NAC in eTNBC. Particularly,
significant infiltration of CD20+IC in high TIL conditions suggests the presence of B-T cell
interaction.
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Background: Seroma formation is one of the most frequent complications after breast
cancer (BC) surgery. One of the aims of the uni-center SerMa pilot study was to investigate
the risk of patients for seroma development after mastectomy with or without implant
reconstruction. The expression patterns of the programmed cell death protein 1 (PD-1) and
its ligand (PD-L1) found in the tumor microenvironment (TME) of formalin-fixed paraffin-
embedded (FFPE) tissue samples of BC patients were therefore of particular interest, since
inhibitors against those molecules are currently used in BC treatment.

Methods: The checkpoint molecules PD-1 and PD-L1 were immunohistochemically stained
in 80 FFPE tissue samples of patients of the SerMa pilot study cohort and positive cells were
evaluated. PD-1 positive cells in the TME were examined and the presence (yes/no) was
determined. To assess whether the tumor was positive or negative regarding PD-L1
expression, the immune cell (IC) score, combined positive score (CPS) and tumor
proportion score (TPS) were assessed by pathologists. Cells isolated from aspirated seroma
fluids (SF1) of a sub-cohort of 18 patients were analyzed using flow cytometry to identify
CD3+ T cells and CD68+ macrophages with their PD-1 and PD-L1 expression.

Results: In 37 patients PD-1+ cells were detected in the TME and 15 out of the 80 were
considered positive for PD-L1 (IC ?1%; of those 4 had a CPS 710 and 3 a TPS ?1%). Since we
detected checkpoint molecules on our tissue samples, we were interested in their presence
on cells of the SF1. We succeeded in measuring both PD-1 and PD-L1 on the surface of T cells
as well as macrophages. Almost all analyzed SF1 contained macrophages positive for PD-L1
(17 out of 18). In six out of the 18 SFI T cells were positive (&gt;1%) for PD-1. In a next step,
we compared the positivity of PD-1 and PD-L1 in cells of the SFl with the corresponding
tissue samples (n=13). In three cases we found positive results for PD-L1 in both fluid and
tissue, for PD-1 it was only 1 case. When comparing all patients with regard to negative or
positive results for PD-1 and PD-L1 in tissue and SF], there was no evidence of a significant
positive or negative correlation.

Additionally, there was no significant difference in PD-1 and PD-L1 expression in the TME
between patients with and without seroma formation. However, dividing the cohort at the
median age of 64 years we found significant differences between seroma developers and
non-developers: the presence of PD-1+ cells in the TME of older patients (64 years and
older) (p=0,032) as well as the CPS of younger patients (&lt;64 years) (p=0,039) showed
significance.

Discussion and Outlook: To the best of our knowledge, this is the first study showing PD-1



and PD-L1 expression on T cells and macrophages of SFl. However it is still unclear, whether
there is a relation between the PD-1/PD-L1 positive tissue cells and the later emerging
immune cells of the SFI, since the sub-cohort presented here is too small to draw any
conclusions. Further research is needed to investigate the role of PD1/PD-L1 expressing
immune cells in the context of seroma development in the bigger study cohort of the multi-
center international SerMa study (EUBREAST 5). Our first results suggest that in older
patients the presence of PD1+ cells in the TME decreased the risk of developing a seroma
significantly while older age is associated with a higher risk for seroma formation.
Acknowledgements: The authors thank Prof. Dr. Bruno Markl for the pathological
evaluation of the tissue samples.
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Background: Tumor-infiltrating lymphocytes (TILs) are immune cells that infiltrate tumors
and their microenvironment and are associated with antitumor immune responses. TILs are
reportedly useful in predicting the efficacy of chemotherapy and the prognosis of invasive
breast cancer. However, there are few reports to date on TILs in noninvasive breast cancer;
thus, the role of TILs is still unclear. Therefore, we decided to evaluate TILs around
noninvasive carcinoma to determine whether it is possible to predict the presence of
invasive carcinoma.

Methods: Our study included 212 patients diagnosed with ductal carcinoma in situ via core
needle biopsy who underwent surgery from April 2014 to March 2022 at three hospitals,
including our hospital. TILs were measured using needle biopsy specimens, and the
percentage of lymphocytes in the stroma around noninvasive carcinomas was evaluated
from 0% to 100% according to the measurement method of the International Immuno-
Oncology Biomarker Working Group. We divided the percentage of TILs into two groups,
high and low, with a cutoff value of 10% and examined their association with the presence
of invasive areas in surgical specimens.

Results: The median patient age was 57 (30-88) years, and 66 (31%) surgical specimens
showed invasive carcinoma. Of these, 152 (80%) were ER-positive and 40 (22%), HER2-
positive (3+ by immunohistochemistry). There were three postoperative recurrences: two
in the axillary lymph nodes and one in the local skin. The average TIL values for the groups
with and without tumor invasion were 11.1% and 7.5%, respectively, and tended to be
higher in the group with tumor invasion (P =0.1517). When TILs were divided into low and
high groups, 41 of 154 cases (27%) and 25 of 58 cases (43%), respectively, were found to
have invasion. The high TILs group showed significantly greater invasion (p=0.0230).
Univariate analysis in the presence of invasion showed significant differences in the high
TIL group (HR: 2.09, 95%CI: 1.11-3.92, p=0.0230) and tumor diameter ?14 mm on imaging
(HR: 1.96, 95%CI: 1.01-3.83, p=0.0429). There was no significant difference in Ki-67?30%,
but this group tended to have greater invasion (HR: 2.16, 95%ClI: 0.97-4.82, p=0.0626).
Multivariate analysis using these three factors showed that a high TIL count was the most
independent predictor of invasion (HR: 2.37, 95%CI: 1.12-5.04, p=0.0244).

Conclusion: These results suggest that the evaluation of TILs around noninvasive carcinoma
on core needle biopsy may be predictive markers of invasion. TILs, along with other factors
such as tumor size, may be used as predictive markers of invasion.
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Background: Direct-to-consumer genetic testing allows individuals to access their genetic
information independently, without the involvement of healthcare providers or insurance
companies. Recently, the FDA approved the updated 23andMe for selected variants in
BRCA1 genes for marketing. This updated test, which analyzes human saliva samples from
individuals aged 18 and older, now includes 44 specific BRCA1/BRCAZ2 variants, adding 41
new variants to the previously authorized three common among Ashkenazi Jews. However,
thousands of pathogenic variants have been reported in BRCA1 and BRCA2 genes.

The included 44 variants cover over 90% of cancer-related BRCA1 and BRCA2 variants in
individuals of Ashkenazi Jewish descent, 30-40% in African Americans, people of Europeans
descent, and Hispanics or Latinos and 5-35% in Asians. Given this diversity, it is crucial to
assess the prevalence of these variants in various populations. This study aims to evaluate
the prevalence of BRCA1/2 variants included in the 23and Me panel in the Arab Jordanian
population.

Methods: Between January 2016 and June 2024, breast cancer patients underwent genetic
testing at King Hussein Cancer Center. We analyzed the genetic data of breast cancer
patients who were identified with pathogenic or likely (P/LP) variants. Specifically, we
assessed the frequency of this cohort's 44 FDA-approved BRCA1/2 variants.

Results: Among the 5,896 breast cancer patients tested, 635 (10.7%) were identified as
having P/LP variants. Of those, 421 (66.3%) had P/LP variants in the BRCA1 and BRCA2
genes. The median age at diagnosis with breast cancer was 40 years (range: 19-84 years).
150 (23.6%) breast cancer patients carried P/LP variants in the BRCA1 gene, encompassing
64 different variants and 271 (42.7%) were found to have P/LP variants in the BRCA2 gene,
which included 88 different P/LP variants. Only 44 (10.45%) patients were found to have
P/LP variants listed in the 23andMe panel, including 16 patients with BRCA1 variants and
28 patients with BRCA2 variants.

Almost half of the cases in our patients involved 8 highly frequent BRCA1 variants and 7
highly frequent BRCA2 variants. Among those, only BRCA2 ¢.2808_2811del, reported in 12
cases, is included in the 23andMe genetic testing panel. Eight BRCA1 variants matched
those reported by 23andMe in 16 cases: c.68_69del (2 cases), c.1961del (1 case),
€.3756_3759del (1 case), c.3770_3771del (1 case), c.4065_4068del (5 cases), c.4327C&gt;T
(1 case), c.5123C&gt;A (1 case), and ¢.5266dup (4 cases). For BRCA2, 6 variants matched
those reported by 23andMe in 28 cases: c.658_659del (3 cases), c.771_775del (2 cases),
¢.2808_2811del (12 cases), c.3170_3174del (1 case), c.3847_3848del (5 cases), and
¢.7480C&gt; T (2 cases).

Conclusions: The 23andMe test potentially missing 89.55% of P/LP BRCA1/2 variants in



Arab Jordanians. Including frequently reported variants from different world regions
should be considered in direct-to-consumer genetic testing to improve test sensitivity.



P1-05-02: Medium chain fatty acids shift metabolism towards the de novo serine
pathway fostering epigenetic plasticity and oxidative DNA damage

Presenting Author(s) and Co-Author(s): Mariana Bustamante Eduardo, Curtis W.
McCloskey, Gannon Cottone, Shiyu Liu, Flavio R. Palma, Maria Paula Zappia, Abul B.M.M.K.
I[slam, Jason Locasale, Marcelo G. Bonini, Maxim V. Frolov, Elizaveta V. Benevolenskaya,
Rama Khokha, Navdeep S. Chandel , Seema A. Khan, Susan E. Clare

Abstract Number: SESS-2112

Introduction. We have investigated the breast microenvironment to identify factors that
promote Estrogen Receptor Negative Breast Cancer (ERneg BC) and that may be disrupted
for prevention. To that end, we have identified a lipid metabolism gene signature associated
with the risk of ERneg BC. To better understand lipid metabolism in the breast, we studied
the effect of fatty acids (FA) on non-transformed breast epithelial cells and tissues. FA
exposure alters histone methylation, affecting gene expression and increase flux through
serine, one-carbon, glycine (SOG) and methionine pathways. The association of the serine
pathway and ERneg BC was first observed over a decade ago. A SOG pathway gene signature
is significantly correlated with ERneg status. We hypothesized that the metabolism of FA
results in a metabolic shift toward the de novo serine synthesis pathway (SSP), which
ultimately increases S-adenosylmethionine (SAM), altering histone methylation, profoundly
changing gene expression and fostering ERneg oncogenesis.

Methods. Non-transformed MCF-10A cells were used for in vitro metabolic and epigenomic
analyses. Cells exposed to the medium-chain FA octanoic acid (OA) were utilized for
proteomics and U13C-glucose tracing. SAM, glutathione (GSH) and 2-hydroxyglutarate (2-
HG) concentrations were measured following treatment with OA * blockade of the serine
pathway. Reactive Oxygen Species (ROS)-induced redox changes were monitored live cells.
Comet assay was performed to detect DNA damage. CUT&RUN was performed for
H3K4me3. Human breast tissue derived microstructures were utilized for genomic
analysis. Single-cell RNA-seq (scRNAseq) was performed in microstructures exposed to
OA. Metabolic flux analyses was performed using Compass.

Results. 13C flux analysis revealed that OA led to increased flux to methylation. OA
significantly increased the main methyl donor SAM, the antioxidant GSH via the
transsulfuration pathway and the oncometabolite 2-HG after 15 min exposure. Blocking the
first and rate limiting enzyme in the SSP, PHGDH, prevented these increases. Proteomics
revealed the overexpression of PHGDH following OA exposure. Upon exposure to OA,
scRNAseq analysis revealed increased expression of the SSP transcription factor (TF) ATF3
and the SSP genes PHGDH and PSAT1 in epithelial and non-epithelial clusters. Upon OA the
proportion of three subtypes within the epithelial compartment increased: basal BSL1,
Hormone sensing HS1 and luminal progenitor LP3. Compass, an algorithm to characterize
cellular metabolic states, revealed flux greatly increased through the three enzymes of the
SSP: PHGDH, PSAT1 and PSPH secondary to OA exposure in BSL1, LP3 and HS1

cells. H3K4me3 CUT&RUN revealed 661 differential peaks (FDR &lt; 0.05) comparing OA to
control. Motif analysis revealed an overrepresentation of binding sites for SSP TFs ATF3/4



(p &lt; 0.05). After 5 min OA exposure, mitochondrial and nuclear ROS increased
significantly (p &lt; 0.01), peaking at 15 min. OA exposure triggered DNA damage likely due
to ROS increase in the nucleus. Compass predicted an increase in GSH metabolism and ROS
detoxification in BSL1.

Conclusions. Protein levels of PHGDH are elevated in 70% of ERneg BCs. This cannot be
explained by gene amplification alone as PHGDH gene amplification is observed in only
approximately 6% of all breast cancers. This suggests that there are mechanisms other than
gene amplification that contribute to PHGDH dysregulation. One of those mechanisms may
be the lipid induced metabolic shift toward the SOG and methionine pathways that we have
identified. The increased SAM and 2-HG foster epigenetic phenotypic plasticity via altered
histone methylation. ROS increase shortly after OA exposure and are controlled by
antioxidant defenses (e.g. GSH), which favors the survival of specific cell subtypes with
acquired DNA damage which likely facilitates malignant transformation.
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Background: Breast cancer risk can be stratified using clinical models, genetic testing, and
mammographic findings. These methods can identify those at high risk of breast cancer who
might benefit from risk-reducing interventions. While Tamoxifen is highly effective at
reducing the incidence of ER-positive breast cancers, there are no approved agents for
reducing the risk of ER-negative cancers. Observational and preclinical evidence supports
the study of statin drugs for breast cancer risk reduction.

Objective: This study aimed to investigate the effects of Atorvastatin treatment on serum
and tissue biomarkers in patients at increased risk for breast cancer.

Methods:Women at increased risk for breast cancer were accrued prospectively into a
biomarker modulation study at UTMDACC, Breast Medical Oncology High Risk Clinic. The
study was approved by the IRB and all study participants signed informed consent. High
risk was defined as having a previous history of DCIS, LCIS, or atypical hyperplasia, 5-year
projected Gail risk &gt;1.67 %, or lifetime risk &gt;20 % calculated by clinical models.
Patients were randomized to no treatment (n=15) or daily 10mg (n=16), 20mg (n=14), or
40mg (n=15) Atorvastatin for 3 months. Fasting blood and FNA biopsies were collected at
baseline and study completion. Serum biomarkers were analyzed with ELISA (R&D
Systems). The IGF1/IGFBP3 molar ratio was calculated using [IGF1 (ng/mL) x 0.13] /
[IGFBP-3 (ng/mL) x 0.035]. The Wilcoxon matched-pairs signed rank test was used to
determine significance. Lipidomic analyses were conducted on a Waters Acquity UPLC
system with 2D column regeneration (I-class and H-class) coupled to a Xevo G2-XS
quadrupole time-of-flight (QTOF) mass spectrometer under standardized operating
procedures. Pre- and post-treatment serum lipids were compared in each treatment group.
Paired t-tests with the Benjamini-Hochberg correction were used to determine significance.
Results were also compared depending on menopausal status, BMI, and HMG-CoA
Reductase genotypes. Tissue gene expression analyses will be conducted using the
NanoString Breast Cancer 360 Panel.

Results : At baseline, IGF1 and IGFBP1 were significantly lower in participants with
BMI&gt;25 (p=0.017, 0.047), and the IGF1/IGFBP3 molar ratio was significantly lower in
post-menopausal participants (p=0.025). Serum IGF1, IGFBP1, and IGF1/IGFBP3 molar
ratio did not change significantly post-treatment. Serum IGFBP3 was decreased following
treatment but was significant only in the 10mg treatment group (p=0.0034). Global changes
in circulating lipids were seen following Atorvastatin treatment compared to no treatment.
In the 40 mg treatment group, there was a significant reduction in several lipid subclasses,
including glycosphingolipids, ceramides, and sphingomyelins, as well as reductions in
selected phospholipids and triglycerides.

Conclusions: These results indicate that short-term treatment with Atorvastatin induced



changes in circulating protein and lipid biomarkers. Further analysis on breast tissue will
give greater insight into the effects of Atorvastatin treatment.
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Breast cancer is a complex disease that represents a significant health issue worldwide.
Government involvement in oncology is mandatory, ensuring cancer prevention, early
detection programs, and treatment for its population. Nowadays, to provide an optimal
oncology treatment, a broad and multidisciplinary approach is needed. Unfortunately, this
comes with a significant higher cost, leaving most patients in a difficult position. Public
health program enhancements are required to provide a better outcome for the patients.
Mexico's public health system is complex, with different resources and coverage depending
on federal and regional distribution and programs. Three federal health institutions hold
up to 87% of the population, and private institutions only account for 2%. The remaining
11% of the population is often overlooked, depending on the regional government's efforts
to ensure health coverage. Since 2022, the Nuevo Le6n local government has raised the
standard of care in public health in Mexico by implementing the first breast cancer program
that includes whole coverage for diagnosis (including genetic testing for hereditary cancer),
treatment, and risk reduction interventions.

In this abstract, we report the results of the first two years of experience in genetic testing
and risk reduction interventions of a pioneer breast cancer program in Mexico. Patients
identified in weekly multidisciplinary tumor board are referred to the clinical genetic
service. After a clinical evaluation, 288/317 (90.85%) patients met the criteria for genetic
testing according to current National Comprehensive Cancer Network guidelines. NGS
multipanel allowed identification of at least one germline pathogenic variants (gPV) in 58
patients (20.3%). All patients received genetic counseling and followup.

The patients with gPV were analyzed by age and cancer type. Women younger than 50 had
higher PV detection 49/240 (20.41%) than women older than 50 years 11/62 (17.7%).
Regarding tumor type, we found that gPV were identified in around one-third of triple-
negative breast cancer (TNBC) patients: 30/86 (34.88%). Finally, we evaluated the terminal
efficacy of the program by the performance of risk reduction surgeries in the carriers. Risk
reduction surgeries were recommended according to the type of gPV, age, parity, and
clinical status of carriers. To date, 32 (83.7%) contralateral risk reduction mastectomies
and 16 (40%) risk reduction salpingo-oopherectomies have been performed. The main
reasons for incomplete coverage were patient decisions, age younger than 35 for
oophorectomy, and advanced cancer diagnosis or palliative treatment. The experience
gained in this model can be used as an example to replicate in other centers for the benefit
of our oncologic patients.
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Background: Hereditary breast cancer constitutes between 5-10% of total cases, whichare
referred to oncological genetic counseling programs based on clinical criteria such as early
onset, triple-negative, bilateral, male breast cancer, or family history of cancer(breast,
ovarian, prostate or pancreatic cancer). Approximately 20-25% are attributable to
pathogenic variants in the high-penetrance genes BRCA1 and BRCA2. However, with the
application of multigene panels, testing for genes beyond BRCA1/2 has become more
prevalent. The objective of this study is to identify the prevalence and spectrum of germline
mutations in a Familial Hereditary Oncology Program in Chile.Methods: A total of 326 index
cases were enrolled from Familial Hereditary OncologyProgram of Clinica Universidad de
los Andes between September 2020 to June 2024. Of these, 276 met clinical criteria for
hereditary breast cancer, which were studied using a multigene NGS panel. The panel
includes common hereditary breast cancer genes, such as homologous recombination
repair genes and other DNA damage repair genes.Results: The detection rate of pathogenic
or likely pathogenic variant was 17.4% (48/276).Among them, 16 patients (5.8%, 16/276)
were identified as carrying BRCA1 mutation, 14 patients (5.1%, 14/276) as carrying BRCA2
mutation and 16 patients (5.8%, 16/276) as carrying non-BRCA germline variants detected
in 8 genes: RAD51D (1.4%), MSH6(1.1%), BRIP1 (0.7%), CHEK2 (0.7%), PALB2 (0.7%),
CDKN2A (0.4%), MUTYHheterozygous (0.4%) and NBN (0.4%). In addition, two patients
(0.7%, 2/276) carrieddouble mutations in CHEK2-CDKNZ2A and BRCA2-CDH1. The most
common variant was c¢.68_69del; p.(Glu23ValfsTer17) in BRCA1 present in three Ashkenazi
Jewish patients. A novel mutation c.4614del; p.(Gln1538HisfsTer10) was identified in
BRCA1. The majority of cases (26/48, 83%) were referred due to a personal history of
breast cancer on average at 43.9 y.o., followed of ovary cancer at 52.7 y.o., prostate cancer at
63.3 y. Interestingly, the average age of diagnosis in non-BRCA carriers was later compared
to BRCA2 and 1 (56 years, 48.9 years and 37.7 years, respectively). Significant differences
were observed between the non-BRCA and BRCA1 groups (p=0.0022).Conclusions: Non-
BRCA genes represent a third of the pathogenic/likely pathogenicvariants identified in
patients with hereditary breast cancer, it is important to performmultigene panel to
determine the hereditary susceptibility to cancer in our population and to identify who
requires more specialized surveillance, demonstrating the relevance of a Familial
Hereditary Oncology Program.
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Relevance: Up to 40% of HR+ HER2-negative breast cancer (BC) cases contain mutations in
the PIK3CA gene and are a major cause of the development of hormone resistance.
Activation of the PI3K protein (phosphatidylinositol-3-kinase) regulates proliferation and
apoptosis, and somatic mutations in the PIK3CA gene can activate these processes.
Information on the frequency and spectrum of PIK3CA mutations is important for
determining the strategy of drug treatment. A combination of the selective PI3K inhibitor
alpelisib and the estrogen receptor antagonist fulvestrant may be used as therapy for such
tumors.

Objective of the study: To determine the frequency and spectrum of mutations in the
PIK3CA gene in patients with luminal HER2 (-) metastatic breast cancer in the Kazakh
population.

Materials and Methods: The presence of mutations in exons 7, 9, and 20 of the PIK3CA gene
was determined in a sample of 320 tumor specimens from patients diagnosed with luminal
HER?2 (-) metastatic breast cancer who received antitumor therapy during the period of
2017-2023 at the Kazakh Institute of Oncology and Radiology. The age of patients ranged
from 25 to 86 years, with a mean age of 65.6 years; all patients were women. Of the 320
patients, 183 (57.2%) were of menopausal age, 81 (25.3%) were perimenopausal, and 56
(17.5%) were premenopausal.

Patients with the luminal subtype A accounted for 134 (41.9+2.75)%, and those with the
luminal subtype B accounted for 186 (58.1+2.75)%. Her2neu - 1+ was observed in 128
(40%) patients, and Her2neu 0 in 192 (60%) patients. For patients with the luminal
subtype A, 55 had Her2neu - 1+ and 79 had Her2neu 0; for the luminal subtype B, 73 had
HerZneu - 1+ and 113 had HerZ2neu 0.

DNA extraction was performed using the Gene]ET FFPE DNA Purification Kit from paraffin
blocks. Amplification and detection of results were conducted using the PIK3CA Mutation
Analysis Kit for Real-Time PCR (Entrogen), which includes the mutation spectra E542K,
E545K, E545Q, H1047R, and H1047L.

Results: Among the 320 patients, 75 (23.4%) had various mutations in the PIK3CA gene,
which is somewhat lower than global data. For example, according to cBioPortal, the
mutation frequency of PIK3CA in breast cancer is 37% (1888/5129). The three most
frequent missense mutations in the PIK3CA gene were p.H1047R - 36 (48%), mutation
p.E542K - 22 (29.3%), and mutation p.E545K - 15 (20%). Another mutation, p.H1047L, was
found in 2 (2.7%) cases, while the p.E545Q mutation was not detected in our sample.
PIK3CA mutations in the luminal subtype A were found in 33 (44%) cases, with Her2neu -
1+ status identified in 14 (42.4%) cases and Her2neu - 0 in 19 (57.6%) cases. In the luminal
subtype B (n=42), Her2neu - 1+ was found in 18 (42.9%) cases, and Her2neu - 0 in 24



(57.1%) cases.

PIK3CA mutations were more frequently found in women of perimenopausal age - 43
(57.3%) cases, and in menopausal age - 32 (42.7%) cases. Among Kazakh nationality
patients (179 in total), 35 (19.6+2.96%) were found to have the PIK3CA mutation.
Conclusions: The prevalence of PIK3CA mutations in the Kazakh population sample (n=320)
was 23.4%, and the spectrum of PIK3CA mutations generally aligns with data from large
international studies. PIK3CA mutations were somewhat more frequently found in patients
of menopausal age (57.2%+2.76%), as well as in patients with the luminal subtype B
Her2neu 0. Among Kazakh women, the frequency of PIK3CA mutations was lower at 35
(19.6£2.96%) compared to women of other nationalities (28.4%).

Bibliography: Martinez-Saez O., Chic N., Pascual T., Adamo B. et al. Frequency and spectrum
of PIK3CA somatic mutations in breast cancer // Breast Cancer Res. 2020. Vol. 22 (1). ?. 45.
DOI: 10.1186/s13058-020-01284-9. Mosele F., Stefanovska B., Lusque A., et al. Outcome and
molecular landscape of patients with PIK3CA-mutated metastatic breast cancer. Ann Oncol.
2020;31(3):377-386. https://doi.org/10.1016/j.annonc.2019.11.006
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Background: ATP6AP2 (ATPase H+ Transporting Accessory Protein 2), also known as the
Renin/Prorenin receptor (RR), is a crucial protein associated with ATPases, playing a vital
role in cellular intracellular pH homeostasis, energy conservation, protein degradation, and
intracellular signalling. While its functions in non-cancer cells are becoming clearer, its
involvement in cancer remains poorly understood. This study aims to assess the expression
of ATP6AP2 in human breast cancer, examining its clinical implications and potential
therapeutic value, with a focus on hormone receptor status and molecular subtypes.
Materials and Methods: We evaluated ATP6AP2 transcript expression using quantitative
transcript analysis and assessed protein expression via immunohistochemistry. Expression
levels were correlated with clinical and pathological parameters, hormone receptor status,
molecular subtypes, and patient outcomes. Additionally, we investigated the association
between ATP6AP2 expression and patient response to targeted therapies.

Results: Breast cancer tissues exhibited significantly elevated ATP6AP2 levels compared to
normal mammary tissues (p=0.0024). High ATP6AP2 expression was observed in ER-
positive and ERBB2-positive tumours. Patients with high ATP6AP2 levels had significantly
shorter overall survival (0S) (p=0.039, hazard ratio: 3.75, 95% CI: 1.09-12.9) and
marginally shorter disease-free survival (DFS) (p=0.087). Notably, among ERBB2-negative
patients, high ATP6AP2 expression was associated with significantly shorter OS (p=0.022),
which was not observed in ERBB2-positive patients. No significant difference was detected
between triple-negative breast cancer (TNBC) and non-TNBC patients. Furthermore, high
ATP6AP2 expression in breast cancer correlated with resistance to anti-ERBB2 treatment
(p=0.0086).

Conclusion: ATP6AP?2 is aberrantly expressed in breast cancer tissues and is associated
with poor survival outcomes, particularly in ERBB2-negative tumours. Its expression
pattern also correlates with response to anti-ERBB2 treatment, suggesting its potential as a
predictive biomarker in breast cancer therapy.
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Background: Triple-negative breast cancer (TNBC) is pathologically defined by the absence
of hormonal receptors and HER2 expression. This subtype accounts for approximately 20%
of all breast cancers and is known for its worse prognosis. The literature demonstrates a
high association of TNBC with germline mutations in BRCA1 and other genes. With the
development of targeted therapies, this information impacts the therapeutic decision for
these patients.

Methods: Retrospective, single-institutional, descriptive study, which recruited consecutive
patients submitted to neoadjuvant chemotherapy for early TNBC between 2010 and 2023.
Data was retrieved from medical records. The primary objective was to describe germline
hereditary breast and ovarian cancer (HBOC) test results in this population.

Results: 394 TNBC patients were included. The median age was 44, and most were
premenopausal women (64%). Two hundred sixty-two patients (66.5%) had a positive
family history of cancer, and 242 (61.4%) underwent a germline HBOC test. A germline
mutation was present in 128 patients (52.9% of the tests): 24.4% of tested patients (15% of
all patients) had variants of uncertain significance (VUS) and 31% of pathogenic mutations
(19% of all patients). The most prevalent VUS were in BRCA2 (N=9; 3.7%), ATM (N=8;
3.3%), BRCA1 (N=6 2.5%), and mismatch-repair genes (N=9; 3.7%). The pathogenic
mutations prevailed in BRCA1 (N=45; 18.6%), BRCA2 (N=9; 3.7%), and RAD15C (N=6;
2.5%). Together, germline pathogenic mutations in BRCANESS genes were present in 68
patients (28.1% of all tests). Two patients had co-pathogenic mutations in CHEK2 and TP53.
Considering the tested cohort, 21.1% of &gt; 60-year-old patients and 27.8% of patients
without a family history of cancer presented pathogenic germline mutations.

Conclusion: The high prevalence of pathogenic mutations in this cohort highlights the
importance of germline tests and genetic counseling for TNBC patients, despite age or
family history criteria.
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Background: Several reports indicate that over 15% of triple negative breast cancer (TNBC)
patients harbor germline BRCA1/2 pathogenic variants (PV). BRCA-associated cancers have
distinct characteristics that may result in higher pathologic complete response (pCR) rates
after neoadjuvant chemotherapy (NACT). We hypothesized that the population of TNBC
patients who achieve pCR may be enriched with germline BRCA1/2 PV.

Methods: TRINITY is a retrospective, multicenter study, that enrolled patients with stage
[IIII TNBC who underwent surgery in Greece between 2016 and 2022. In this report we
focused in the patient who received NACT and underwent BRCA1/2 germline genetic
testing. We evaluate the prevalence of germline BRCA1/2 PV in the patients who achieved
pCR and those with residual disease after NACT.

Results: Of the 230 enrolled patients in the study (10 centers), 113 (49.1%) received NACT.
Median age was 52 years (range: 30.2-82.1). Of the patients with available data on family
history, 45 (39.8%) reported breast cancer and 19 (16.8%) ovarian cancer family history.
Out of 113 patients, 61 patients had pCR and 52 incomplete response to NACT. BRCA1/2
data were available for 72 patients (63,7%): 45 and 27 patients from the pCR and residual
disease group respectively.

More than half of the patients of the pCR group, 25 out of 45 (55.5%), had germline
BRCA1/2 PV: 21 in the BRCA1 and 4 in the BRCAZ2. The prevalence of the PV in the patients
with residual disease was 18,5% (5/27): 4 in the BRCA1 and 1 in the BRCAZ. The age at
diagnosis and the percentage of patients with family history didnt differ significantly in the
two groups.

Conclusion: according to our study, the patients with TNBC that achieved pCR after NACT
seems to have a high prevalence of germline BRCA1/2 PV. Genetic counseling and testing
should be strongly recommended for these patients, despite the fact that they are not
eligible for targeted adjuvant therapy.
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Current genetic screening for breast cancer predisposition is limited to the analysis of
coding regions (exons) and intron/exon boundaries of BRCA1/2 genes. There is limited
data on the prevalence and clinical significance of variants in the non-coding regions of
these genes. Consequently, the majority of variants identified in these regions remain
unclassified, and approximately 80% of germline BRCA1/2 tests are not considered in the
daily management of patients with triple-negative breast cancer (TNBC).

Emerging evidence suggests that non-coding variants can impact cancer risk and response
to treatment. This study aimed to investigate the prevalence of variants in the non-coding
regulatory regions of BRCA1/2 and other breast cancer predisposition genes in TNBC
patients selected based on age at cancer diagnosis and/or family history of cancer.
Additionally, we sought to explore the functional role of identified variants of uncertain
significance (VUS) through ongoing analyses.

We enrolled 144 TNBC patients who had previously tested negative for germline variants in
the coding regions of BRCA1/2 and other cancer predisposition genes. Next-generation
sequencing (NGS) analysis identified 635 rare variants in the non-coding regions of 28
selected genes involved in breast/ovarian cancer predisposition. In our TNBC cohort, we
observed a higher prevalence of rare variants in the genes CDH1 (1.3%), STK11 (11.2%),
ATM (10.7%), PTEN (7.40%), and PMS2 (5.04%).

Germline variants in BRCA2 were statistically significantly associated with worse overall
survival (p-value=0.017). CDH1 rare variants were associated with the highest percentage
of non-pathologic complete response after neoadjuvant chemotherapy (p=0.0273). MLH1
and PALB2 rare variants were both associated with bilateral breast cancer (p=0.015 and
p=0.0005, respectively). Rare variants of the ATM gene were associated with a positive
family history (p=0.041).

Preliminary single nucleotide variant (SNV) data analysis showed that the most significant
functional score for alterations were detected in the promoter of MSH6, potentially
associated with chromatin effects. Further analyses are ongoing to elucidate the functional
impact of these variants.

Due to the small sample size, these analyses should be considered exploratory, and larger
studies are needed to confirm these findings and establish the clinical utility of screening for
non-coding variants in TNBC patients.
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Background

BRCA1 and BRCAZ2 pathogenic variants significantly increase the risk of breast cancer. Risk-
reducing mastectomy (RRM) is an option for these patients, offering substantial risk
reduction. However, the decision to undergo RRM is complex and influenced by various
factors. This study aims to analyze factors influencing RRM decisions in BRCA mutation
carriers, with a particular focus on how the timing of BRCA testing affects the choice to
undergo RRM.

Methods

We conducted a retrospective analysis of 499 breast cancer patients diagnosed with
germline BRCA1/2 pathogenic variants at Seoul National University Hospital between 2005
and 2023. Exclusion criteria included patients with distant metastasis at the time of BRCA
testing, those who underwent palliative surgery at initial diagnosis, patients who had
already undergone contralateral total mastectomy at the time of BRCA testing, and those
initially diagnosed with bilateral breast cancer.

Result

Of the 499 patients, 172 (34.4%) underwent RRM. Among the 262 patients who underwent
BRCA testing before their initial breast cancer surgeries, 197 patients were aware of their
BRCA mutation status prior to surgery, while for 65 patients, their BRCA test results became
available after surgery. RRM rates were significantly higher in patients who knew their
BRCA status before surgery compared to those whose results became available after
surgery. (65.0% vs. 18.5%, p &It;0.001). Moreover, only 13.5% of patients who underwent
BRCA testing after primary surgery subsequently underwent RRM.

In the subset of 68 patients diagnosed with contralateral breast cancer (CBC) during follow-
up, RRM rates were higher among those aware of their BRCA status before surgery for CBC
compared to those who learned results post-operatively (32.4%vs. 11.7%, p = 0.079).
However, this difference was not statistically significant.

The results of the multivariate analysis showed that the timing of BRCA genetic testing
emerged as a significant factor influencing the decision for RRM. Patients who underwent
testing before their initial surgery were 10.1 times more likely to undergo RRM compared
to those tested after surgery (95% CI: 6.09-17.20). Additionally, BRCA1 mutation carriers
were found to be 1.8 times more likely to undergo RRM than BRCAZ2 carriers (95% CI: 1.12-
2.88). Additionally, patients who received neoadjuvant chemotherapy were 1.8 times more
likely to undergo RRM compared to those who did not (95% CI: 1.07-2.84). In contrast,
other factors including age at diagnosis, sex, family history of breast or ovarian cancer,
personal history of ovarian cancer, and presence of bilateral breast cancer were not



significantly associated with the decision to undergo RRM.

Conclusion

The timing of BRCA testing significantly influences decisions on risk-reducing mastectomy
(RRM). This finding underscores the importance of considering genetic testing timing in
breast cancer management. Clinicians should take this into account when planning BRCA
testing to optimize patient decision-making regarding risk-reduction strategies.
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Introduction

Breast cancer is the most frequent malignant neoplasm in mexican women; it is a complex
disease with diverse clinical outcomes and multiple responses to treatment (1). Adjuvant
systemic treatment decreases the risk of developing distant metastasis and death by
approximately 30% in patients with node-negative breast cancer, but 70% of all patients on
adjuvant therapy will experience toxicity without benefit from such treatment (2,3). Tools
including St Gallen, NIH guidelines, risk calculators (PREDICT) or indexes such as the
Nottingham Prediction Index are currently used as tools for administer adjuvant
chemotherapy, although in certain populations the need for this therapy tends to be
overestimated (5,6). The 70-Gene Signature Assay has shown a significant correlation with
patient outcome. This tool was subsequently validated in several groups of patients in
European countries and was approved by the Food and Drug Administration of the United
States (7,8). Currently there is no study in mexican breast cancer patients, therefore, our
study is the first on the signature of 70 genes in Mexico.

The 70-Gene Signature Assay was evaluated in Mexican breast cancer patients. An
association was assessed between the 70-Gene Signature Assay with clinicopathological
characteristics in these patients.

Methods

Forty eligible patients with breast cancer who underwent a 70-Gene Signature Assay test
and had the result in their medical record were included. Data collection was performed
from the clinical archive of the Hospital Angeles Leon, in the period from November 2012 to
March 2023. The following criteria were considered: patients diagnosed with clinical stage
[-1I breast cancer, node-negative and had not received neoadjuvant therapy. Patients whose
results were pending at the time of the study or those with a previous malignant neoplasm
were not included. The concordance between the risk predicted by the 70-Gene Signature
Assay and commonly used clinicopathological guidelines (St. Gallen guidelines, National
Institutes of Health [NIH] guidelines, the Nottingham Prognostic Index and the PREDICT
tool) were assessed.

According to the St. Gallen guidelines, low clinical risk is defined as the sum of all the
following criteria: estrogen receptor positive and/or progesterone receptor positive, a
tumor size of 2 cm or less, a histologic grade 1, and an age of 35 years or older (9). The
National Institutes of Health (NIH) guideline recommends that the low-risk group in the
node-negative group have a tumor size of less than 1 cm and a favorable histologic subtype
such as tubular and mucinous cancer (10,11).

The Nottingham Prognostic Index (NPI) is a prognostic measure that predicts operable



survival of primary breast cancer. The NPI value is calculated based on tumor size, number
of lymph nodes and tumor grade (11), The PREDICT program algorithm was developed
from data of the East Anglia Cancer Registry and Information Centre (ECRIC) on patients
with primary breast cancer treated in 1999-2003 and provides 5- and 10-year survival
estimates with and without adjuvant systemic therapy (hormonal therapy, chemotherapy
and trastuzumab) (13). The clinical low-risk group for this calculation was defined as
patients with 10-year overall survival probabilities of at least 88% in ER-positive tumors
and at least 92% if ER expression was observed in ER-negative tumors (13).

Statistical analysis was performed with SPSS version 15.0 (SPSS Inc., Chicago, USA). The p
value was bilateral. Differences between the groups of interest were tested with Pearson's
?2 test or Fisher's exact test. A p value &lIt; 0.05 was considered statistically significant.
Results

Of the 44 eligible patients, 4 were excluded because of sampling failure (n = 4). A prognostic
signature report was obtained for the remaining 40 patients. Twenty-five (62.5%) patients
had a low-risk prognostic signature, and 15 (37.5%) patients had a high-risk prognostic
signature. The mean age of eligible patients was 54.28 years * 11.33 and the mean tumor
diameter was 1.7 cm # 0.9 cm. No significant differences in age, tumor size, histological
grade, estrogen, or progesterone status were observed between the low-risk and high-risk
groups according to the 70-Gene Signature Assay. Only histologic type was significantly
different between groups p = 0.000. The mean tumor diameter was 1.80 cm (range, 0.9-4
cm) in the high-risk group and 1.64 cm (range, 0.2-3 cm) in the low-risk group (Table 1).
According to the St. Gallen criteria, 38 of 40 (95%) patients were at high risk, according to
the NIH guideline, 34 of 40 (85%) patients were at high risk, according to PREDICT, 28 of 40
(70%) patients were at high risk and for the NPI, 16 of 40 (37.5%) patients were at high
risk. (Table 2).

Discussion

The 70-Gene Signature Assay has been considered a powerful tool to predict metastasis or
the outcome for breast cancer patients. Our analysis shows a notably proportion in the low-
risk group (62.5% of the low-risk group, 37.5% of the high-risk group), these results differ
from those reported in Korea, Japan and European populations for the low- risk group
(13.9%, 20% and 19.6% respectively) and high-risk groups (86.1%, 80%, 80.4%
respectively)(14). There were not statistically differences between age, tumor size,
histological grade, estrogen, or progesterone receptors. Only the histological type was
different between low and high-risk groups.

The clinical utility of the 70-Gene Signature Assay depends on its potential value in addition
to using traditional prognostic factors. Therefore, we compared the signatures risk
assessment to the clinicopathological risk assessment using the St. Gallen criteria, the NIH
guidelines, PREDICT and Nottingham Prognostic Index. Overall, as compared with that of
the clinicopathological risk guidelines, about two thirds of the patients were discordant
with the 70-Gene Signature Assay. (Discordance of 67.5% compared to the St. Gallen
criteria, 57.5% compared to the NIH guideline, 45% compared to PREDICT and 57.5%
compared to the NPI). In a previous study, the discordant rate between the 70-Gene
Signature Assay and other clinicopathological guidelines was 28.3-39% (15, 16). A



discordant rate is not frequently mentioned in many of the earlier validation studies.
However, a comparison between the 70-Gene Signature Assay and the clinicopathological
guidelines suggests that this signature is a stronger predictor of disease outcome than the
currently used clinicopathological guidelines (14).

As aresult, these discordant rates imply that using this signature could lead to a significant
reduction in the number of patients recommended for chemotherapy. Our findings show
similar incidence in the low-risk group compared with European studies, this could
implicate a cost and unnecessary cytotoxic treatment indicate in patient where classical
clinicopathological risk assessment tools tend to overestimate the high-risk patients in
Mexican population.

The limitations of this study were first the sample size, second there is not a follow-up
evaluation to determine those patients who remains disease-free at 5 to 10 years. Further
large-scale studies with a follow-up evaluation are required to assess whether the use of the
70-Gene Signature Assay can predict a prognosis for Mexican patients with breast cancer.
Conclusion

Our study is the first to evaluate the 70-Gene Signature Assay in Mexican breast cancer
patients. The results show a higher proportion of patients classified as low-risk compared to
traditional clinicopathological guidelines, which often overestimate the need for
chemotherapy. The discordance rates suggest that the 70-Gene Signature Assay may offer
more accurate risk assessment, potentially reducing unnecessary treatments. Although
limited by sample size and lack of follow-up, these findings emphasize the value of
integrating genomic tools with conventional methods to enhance personalized treatment.
Future large-scale studies with follow-up are needed to confirm these results and fully
establish the clinical utility of the 70-Gene Signature Assay in Mexican patients.
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Background: Hereditary predisposition accounts for approximately 5-10% of all breast
cancer cases. It is clinically important to identify individuals with a hereditary breast cancer
predisposition early in order for appropriate cancer risk management to be implemented.
Although cancer screening guidelines exist for the high- and moderate-penetrance breast
cancer predisposition genes, limited data are available on the breast cancer screening
adherence rates among these women. Here we describe our experience among unaffected
women with a hereditary breast cancer predisposition who were seen in a breast cancer
screening and prevention program.

Methods: Our cohort included patients with a pathogenic variant (PV) in a breast cancer
predisposition gene who were seen in the Magee-Womens Breast Cancer Risk Assessment
and Prevention Program for consultation regarding cancer risk management at least once
between January 1, 2017 and December 31, 2022. We conducted a retrospective medical
chart review to collect data on risk reducing mastectomy, screening adherence, and breast
cancer diagnosis. Patients who had a breast cancer diagnosis prior to genetic testing being
performed were excluded. Patients not pursuing risk reducing mastectomy were
recommended to follow screening guidelines as suggested by the National Comprehensive
Cancer Network (NCCN). Breast cancer screening was not recommended after risk reducing
mastectomy. We evaluated adherence to the recommended breast cancer screening
recommendation over the past 18 months (between January 1, 2023 to June 30, 2024).
Numbers of screen-detected and interval breast cancer diagnoses were described.

Results: A total of 336 patients were identified, of whom 36 were excluded due to
insufficient EHR data to determine screening adherence. Of the remaining 300 patients, age
at initial encounter ranged from 19 to 65 years. The majority of patients had a PV in BRCA2
(109, 36.3%) and BRCA1 (85, 28.3%), the remaining genes include ATM (32, 10.7%),
CHEK2 (31, 10.3%), PALB2 (23, 7.7%), TP53 (5, 1.7%), CDH1 (4, 1.3%), BARD1 (3, 1.0%),
RAD51C (2, 0.7%), and RAD51D (1, 0.3%). Sixty-one patients underwent risk reducing
mastectomy (age range 21-63 years) with 5 breast cancers diagnosed at the time of surgery
(3 with a BRCA2 PV, 1 with a BRCA1 PV, 1 with a CDH1 PV). Sixteen patients had a screen-
detected breast cancer (5 with BRCA1, 5 with BRCA2, 3 with ATM, 1 each with CDH1,
CHEK2 and RAD51C). There were two interval cancers (both BRCA1). Screening adherence
was evaluated for the remaining patients over an 18-month period from January 2023 to
June 2024. MRI was not recommended for individuals who were pregnant/breast feeding,
were at a weight incompatible with MRI, or have metal implants. Mammogram was not
recommended for individuals who were pregnant, or were younger than the age at which
mammogram should be started. Annual MRI was recommended for 208 and annual



mammogram was recommended for 190, 183 were recommended to have both MRI and
mammogram. 149 of the 208 (72%) patients for whom MRI was recommended had it done
within the past 18 months, while 162 of the 190 (85%) patients had mammogram as
recommended. Of the 59 patients who did not have MRI, 35 (59.3%) were up-to-date with
mammogram.

Conclusion: In this population of patients with a hereditary predisposition to breast cancer,
the majority of patients have adhered to breast cancer screening recommendations in the
past 18 months. Rates of adherence to screening were high, and was higher for
mammogram than MRI. Coordinated high risk management provided in an established
cancer screening clinic is effective in promoting adherence to cancer surveillance.
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Background: Cancer therapy-related diarrhea (CTD) is a common adverse effect of targeted
therapies (e.g., TKIs, CDK4/6 inhibitors), resulting in treatment modifications and poor
clinical outcomes. Crofelemer is a chloride ion channel modulator of cystic fibrosis
transmembrane conductance regulator. It is FDA-approved for HIV-associated diarrhea
based on a responder analysis of the proportion of patients with improved diarrhea. Here,
we present the prespecified responder analysis of the OnTarget study (NCT04538625) in
the breast cancer subgroup receiving targeted therapies.

Methods: OnTarget was a randomized, multicenter, double-blind, placebo-controlled
prophylactic trial evaluating crofelemer versus placebo in adults with solid tumors
receiving targeted therapies. Patients were randomized to 125 mg of crofelemer twice daily
or placebo for 12 weeks to prevent CTD. Diarrhea outcomes were captured using patient-
reported outcomes (PROs). Key exclusions included immunotherapy, neratinib, irinotecan,
colitis/ostomy/abdominal surgery ?3 months, and any antidiarrheal or antibiotic use ?7
days. The primary outcome was the mean weekly number of loose/watery stools (LWS)
over 12 weeks. Secondary endpoints included the Patient Global Impression of Severity
(PGIS) for gastrointestinal symptoms, and time to onset of durable response. Subgroup
analyses for tumor types and targeted therapies were prespecified; anchor-based methods
using PGIS determined optimal thresholds for the average number of weekly LWS for
responders. The optimal cut-off values of the mean LWS per week to define responders
were derived via receiver operating characteristics (ROC) curve analyses of PGIS anchors.
Further, monthly responders met the cutoff for mean weekly LWS for at least 2 of 4 weeks
per month. Since the time to onset of responder status does not address sustainable effects,
continuous efficacy over the entire 3-month period was assessed per ordered categories
(none, 1/3,2/3, or 3/3 months) via ordered logistic regression. We analyzed the onset and
sustained effect of treatment using response patterns that prioritized an early and durable
response for each month. The patterns of the number of responding months were ranked
from 0-8, with a rank of 8 designating a full responder for all 3-months. All p values are 1-
sided.

Results: The OnTarget study enrolled 287 adults with 10 solid tumor types and 24 unique
targeted therapies. The prespecified primary endpoint of the mean weekly LWS over 12
weeks was not met. Adverse events were similar in both arms. A total of 184 (64.1%)
patients with breast cancer participated; median age 57 yrs [IQR: 48-65 yrs], 16.5% non-
White); 96 (54.6%) received abemaciclib, 67 (38.1%) pertuzumab/trastuzumab, and 13
(7.4%) kinase inhibitors. PRO data was available for 176 patients with breast cancer. ROC
analysis showed that weekly responders have 79 LWS/week in each week. Continuous



responder efficacy analysis in patients with breast cancer having 79 LWS /week showed
significant improvement with crofelemer over placebo (OR 1.77 [CI: 1.01-3.12]; p=0.0245).
Patients with an ECOG performance status of 0-1 (n=170) showed improved response with
crofelemer compared to placebo (OR 1.99 [95% CI: 1.11-3.56]; p=0.0104). Additionally,
more patients with breast cancer receiving crofelemer (41/87; 47.1%) were responders for
all 3 months compared to placebo (30/89; 33.7%) (OR 2.14 [95% CI: 1.10-4.14]; p=0.0123).
Crofelemer had significantly faster onset and sustained efficacy compared to placebo (OR
1.80 [95% CI: 1.02-3.16]; p=0.021), including patients with ECOG status of 0-1 (n=170, OR
2.00 [95% CI: 1.12-3.56]; p=0.0095).

Conclusion: In this responder analysis of patients with breast cancer on targeted therapies,
crofelemer CTD prophylaxis resulted in a greater proportion of monthly responders of
diarrhea improvement compared to placebo, with better-sustained response in those with
preserved functional status (ECOG 0-1).
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Background: Strategies exist to decrease cancer incidence among individuals with HBOC
syndromes. These include: 1) surgeries such as risk-reducing mastectomy (RRM) and risk
reducing bilateral salpingo-oophorectomy (RRBSO) and 2) risk-reducing medications with
selective estrogen receptor modulators (SERM) or aromatase inhibitors (AI). RRM
decreases the incidence of breast cancer by &gt;90%. RRBSO decreases ovarian cancer risk
by &gt;80%, may decrease breast cancer risk, and decreases mortality in individuals with
BRCA1 and BRCA2 mutations. Use of 5 years of SERM or Al reduces risk of future breast
cancer by 40-50% in individuals at high risk, but data regarding efficacy in individuals with
HBOC syndromes are limited. To date, few studies have explored cancer risk reducing
treatment decisions among individuals with hereditary cancer susceptibility without
personal history of malignancy.

Methods: Individuals evaluated in the Breast and Ovarian Cancer Risk Evaluation Clinic
(BOCREC) at the University of Michigan Rogel Cancer Center with pathogenic germline
variants (PGVs) conferring increased cancer risk without personal history of breast,
ovarian, pancreatic, or prostate cancer from 1/1/2012 to 1/1/2022 were eligible for
analysis. Basic demographic information (age, sex, and race/ethnicity), pursuit of cancer
risk reduction measures, and subsequent cancer diagnoses were recorded. A chi-squared
test was used to compare rates of RRM among carriers of high penetrance versus moderate
penetrance breast cancer susceptibility genes.

Results: 402 individuals were included in this analysis. The majority were female (80%)
and white (91%; Not listed 5%; Asian 3%; Black 1%). The most common PGVs identified
were in BRCA1 (32%, n=134) and BRCA2 (32%, n=133), followed by CHEK2 (16%, n=66),
ATM (7%, n=30), PALB2 (4%, n=18), BRIP1 (3%, n=14), RAD51C/RAD51D (2%, n=8),
Lynch Syndrome associated PGVs (1.2%, n=5), CDH1 (0.5%, n=2), TP53 (0.5%, n=2),
CDKN2A (0.2%, n=1), and PTEN (0.2%, n=1). Of the 295 individuals eligible for RRM
(female, PGV in breast cancer susceptibility gene), 108 (37%) underwent RRM. Of those
who had a RRM, the average time to surgery following PGV diagnosis was 21 months (range
0.5-97 months). RRM was most common in the 40-49 age group (31%, n=35), closely
followed by the 30-39 age group (30%, n=34). Only 13% of individuals had a RRM below
age 30 (n=15) and 9% of RRMs occurred in individuals aged 60 or older (n=10). Likelihood
of undergoing RRM was significantly greater for individuals with a highly penetrant breast
cancer PGV (42% for BRCA1, BRCA2, PALB2, PTEN, TP53, CDH1) versus a moderately
penetrant breast cancer PGV (21% for CHEK2, ATM, RAD51C/D) (p = 0.002). Among 116
individuals eligible for RRBSO (female, PGV in ovarian cancer susceptibility gene) 86%



underwent RRBSO within the timeframe recommended. Of the 178 patients eligible for
breast cancer risk-reducing medication (breast cancer PGV, female, age ? 35, no RRM), 80%
(n=142) had a documented discussion regarding risks and benefits of SERM or Al at time of
PGV diagnosis and 7 patients (3.9%, BRCA1 n=2, BRCA2 n=2, CHEK2 n=3) initiated therapy.
Of the 402 patients analyzed, 41 (11%) were subsequently diagnosed with cancer during
the follow up period, 51% (n=21) of which were breast cancer. Of those diagnosed with
breast cancer, 57% were carcinoma in situ and 24% were stage 1.

Conclusions: In this cohort, nearly 40% of unaffected females with hereditary breast cancer
risk opted to undergo RRM. Approximately 1 in 5 individuals with moderate penetrance
breast cancer PGVs opted for RRM despite insufficient evidence of benefit. Compliance with
RRBSO among those with hereditary ovarian cancer risk was high. Uptake of risk-reducing
medication (SERM or Al) was exceptionally low despite its potential to significantly
decrease breast cancer risk. Additional research regarding efficacy of risk-reducing
medication in those with hereditary breast cancer predisposition is needed.
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Background: Invasive lobular carcinoma (ILC) comprises 10-15% of all breast cancers (BC),
predominantly presenting as low grade and hormone receptor positive (HRpos). Triple-
negative ILC (TN-ILC) is rare, accounting for approximately 2% of all triple-negative BC
(TNBC) and 0.1% of all BC. Due to its rarity, TN-ILC is poorly understood and lacks well-
established treatment standards. This study aims to investigate the genomic characteristics
of TN-ILC through circulating tumor DNA (ctDNA) profiling within a large multi-center
consortium.

Methods: The study analyzed a retrospective cohort of 750 patients (pts) with HER2
negative metastatic BC with ctDNA testing using the Guardant360 NGS panel within a large
multicenter academic consortium. HR and HER2 status were defined based on the most
recent biopsy. Associations across single nucleotide and copy number variations (SNVs and
CNVs), histology, and HR status were tested by multinomial logistic regression in terms of
Relative Risk Ratio (RRR), adjusting for significant clinical characteristics (i.e., lines of
treatment, metastatic sites). Oncogenic pathway analysis was defined based on Sanchez-
Vega F et al, Cell. 2018. Prognosis was analyzed for overall survival (0S) defined from the
time of ctDNA collection.

Results: Among the 750 pts analyzed, the cohort consisted of TN-ILC (N:16, 2%), HRpos-ILC
(N:91, 12%), TN-invasive ductal carcinoma (IDC) (N:186, 25%), and HRpos-IDC (N:457,
61%). In TN-ILC, the most frequently altered genes were PIK3CA (50%), TP53 (44%),
ERBB2 (25%), and CDH1 (25%). Less frequent alterations included BRAF, ALK, ARID1A,
MET, RB1, and SMAD4, each occurring in 12-19% of cases. PIK3CA (48%) and TP53 (39%)
had a similar alteration frequency in HRpos-ILC, and ESR1alterations were also common
(36%). Multivariable multinomial logistic regression, designed with TN-IDC as reference,
investigated differences in oncogenic pathway alterations across histologies and subtypes.
In TN-ILC, a significant association was observed for RAS SNVs (RRR = 7.9, p = 0.038) and
PI3K SNVs (RRR =4.32, P = 0.015). In HRpos-ILC, cell cycle CNVs (RRR=0.3,P=0.013) and
P53 SNVs (RRR = 0.26, P &It; 0.001) had a significantly lower prevalence than in TN-IDC,
while RAS SNVs (RRR =4.94, P = 0.022) and PI3K SNVs (RRR = 2.6, P = 0.003) were more
common. Single gene alterations were investigated across significantly altered pathways.
PIK3CA SNVs were more common in TN-ILC (50%) compared to TN-IDC (16%), but similar
in frequency to HRpos-ILC (42%) (P&It;0.001). PTEN SNVs were higher in HRpos-ILC (11%)
than in TN-IDC and TN-ILC (respectively 0% and 6%). KRAS SNVs were more represented



in HRpos- and TN-ILC (respectively 6% and 8%), with respect to TN-IDC (1%) (P= 0.017).
TP53 SNVs were significantly more detected in TN-IDC (68%) than in HRpos and TN-ILC
(respectively 44% and 35%, P&It;0.001). A similarly unfavorable outcome was observed for
TN-ILC and TN-IDC (median OS 12 and 13 months, respectively), compared to their HRpos
counterparts (median OS 31 and 33 months, respectively) (P&It;0.001).

Conclusions: Our study highlights distinct genomic features of triple-negative ILC detectable
through ctDNA. These findings reinforce the need for improved understanding of TN-ILC to
define personalized treatment options for this aggressive and rare subtype.
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BACKGROUND: Invasive lobular carcinoma (ILC) is the most frequent special histologic
subtype of breast cancer (BC). ILC displays a characteristic discohesive phenotype, caused
by inactivation of CDH1 (E-cadherin) that plays key roles in cell-to-cell adhesion. CDH1 bi-
allelic inactivation is due to loss-of-function CDH1 mutations associated with loss of
heterozygosity of the wild-type allele (LOH) in most (~80%) cases. A subset of ILCs,
however, lack CDH1 mutations despite displaying a lobular phenotype, and their molecular
underpinning is yet to be determined. Here we sought to elucidate whether structural
variants (SV) would be a mechanism of CDH1 genomic inactivation underpinning ILC.
METHODS: We interrogated 4,376 primary and 5,105 metastatic BCs, previously subjected
to clinical paired tumor/normal targeted sequencing using the FDA-approved MSK-IMPACT
assay to identify BCs harboring SVs affecting CDH1. LOH was assessed using FACETS. The
driver probability of fusion genes was examined using Oncofuse. A histopathologic
examination of cases was conducted following the WHO criteria. Estrogen receptor (ER)
and HER?2 status were retrieved from medical records. E-cadherin expression was assessed
by immunohistochemistry. Somatic genetic alterations of BCs harboring CDH1 SV were
compared to those of ILCs with CDH1 loss-of-function mutations. Mutational signatures
were inferred using SigMA in cases with ?5 single nucleotide variants.

RESULTS: We identified 21 BCs (6 primary and 15 metastatic BCs) harboring SVs in CDH1,
encompassing out-of-frame fusion genes (n=6), out-of-frame intragenic deletions (n=5), in-
frame intragenic deletions (n=5), out-of-frame duplications (n=4) and an out-of-frame
intragenic inversion (n=1). The second CDH1 allele was affected in 71% (15/21) of cases in
the form of LOH (n=12) or as somatic inactivating mutations (n=3). Three fusion genes
(CDH1-RAD21, CDH1-TANGO6, CDH1-ZNF815P) were predicted to result in the loss of the
cytoplasmic and/or transmembrane domains of E-cadherin, while the other three (SMPD3-
CDH1 and two fusion genes affecting CDH1 and intergenic regions in chromosome 16 or 19)
were predicted to lead to loss of CDH1 signal peptide, precursor and extracellular domains
and the 5 regulatory region harboring the transcription start site. All 6 fusion genes were
categorized as drivers by Oncofuse (median driver probability score=0.97; range, 0.84-
0.99). Most BCs harboring CDH1 SVs exhibited a lobular phenotype (16/21; 76%), including
pleomorphic ILC/ILC with pleomorphic features (n=8), classic ILC (n=6) and mixed ductal-
lobular BCs (n=2), while 5/21 (24%) cases displayed a non-lobular histology. We observed
loss of E-cadherin expression in 73% (11/15) of cases interrogated. Most BCs were of
histologic grade 3/poorly differentiated (n=10) or grade 2/moderately differentiated
(n=10). The majority were ER+/HER2- (12/20; 60%), followed by ER-/HER2- (6/20 (30%).
Besides CDH1, the most frequently altered cancer genes in primary BCs harboring CDH1



SVs were PIK3CA and NSD3 (33%, each), while TP53 (40%), ESR1 (27%) and PIK3CA
(20%) were the most frequently affected cancer genes in metastatic cases. Akin to ILCs with
CDH1 mutations, most primary BCs with CDH1 SVs (66%) showed a dominant aging
mutational signature, and most metastatic cases had a dominant aging (54%) or APOBEC
(31%) mutational signature. We observed no differences in the repertoire of genetic
alterations between primary and metastatic BCs harboring CDH1 SVs compared to primary
and metastatic ILCs harboring biallelic CDH1 mutations.

CONCLUSIONS: We demonstrate that CDH1 affecting SVs act as drivers of a subset of ILCs.
Most of these SVs result in loss of E-cadherin protein expression and a lobular phenotype,
akin to CDH1 mutations. ILCs harboring CDH1 SVs were enriched for aggressive histologic
features and display a repertoire of genetic alterations resembling that of ILCs with CDH1
mutations. These findings support the notion that ILC is a convergent phenotype, driven by
various molecular mechanisms that disrupt the cell-cell adhesion complex, including SVs
affecting CDH1.
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Background:The use of genomic profiling in advanced breast cancer (aBC) has recently
increased, however, access disparities persist due to racial/ethnic inequities. This study
evaluated aBC samples with comprehensive genomic profiling (CGP), stratified by HER2 and
hormone receptor (HR) status, and examined genomic alterations across different genomic
ancestries.

Methods:Hybrid-capture CGP targeting 324 genes was performed on advanced BC samples
(FoundationOne®CDx). HER2 immunohistochemistry status was abstracted from pathology
reports, and HER2 amplification status was obtained from CGP. Patients were classified
according to genomic ancestry: African (AFR), South and East Asian (ASI), European (EUR),
and Others (including Admixed American). Short variants (SV), copy number alterations
(CNA), and rearrangements (RE) were extracted from CGP data.

Results:We analyzed 2083 aBC samples: HER2-positive (n=416), HR+HER2-negative
(n=1140), and TNBC (n=527). Ancestry distribution was AFR (n=312), ASI (n=110), EUR
(n=1447), and Others (n=214). In the HER2-positive subtype, the most frequent genomic
alterations in the AFR group were SV in TP53 (75%), PIK3CA (39%), and ARID1A (8%);
CNA in ERBB2 (96%), MYC (32%), and RAD21 (32%); and RE in CDK12 (5.6%). In the ASI
group, the most frequent SV were in TP53 (79%), PIK3CA (62%), and ERBB2 (10%); CNA in
ERBB2 (100%), RAD21 (34%), and MYC (31%); and RE in ATR (10%). In the EUR group, the
most frequent SV were in TP53 (72%), PIK3CA (38%), and ARID1A (8%); CNA in ERBB2
(97%), RAD21 (29%), and MYC (22%); and RE in CDK12 (8%). In the Others group, the
most frequent SV were in TP53 (64%), PIK3CA (45%), and ARID1A (11%); CNA in ERBB2
(98%), RAD21 (39%), and MYC (30%); and RE in BRCA1 (9%). In the HR+HER2-negative
subtype, the most frequent genomic alterations in the AFR group were SV in PIK3CA (45%),
TP53 (40%), and GATA3 (23%); CNA in RAD21 (26%), MYC (20%), and CCND1 (20%); and
RE in NOTCH2 (5%). In the ASI group, the most frequent SV were in PIK3CA (56%), TP53
(40%), and ESR1 (20%); CNA in NSD3 (26%), FGFR1 (24%), and ZBF703 (24%); and RE in
MAP2K4 (2%) and MYC (2%). In the EUR group, the most frequent SV were in PIK3CA
(53%), TP53 (33%), and CDH1 (19%); CNA in CCND1 (23%), FGF19 (21%), and FGF3
(21%); and RE in NOTCH2 (1%). In the Others group, the most frequent SV were in PIK3CA
(57%), TP53 (45%), and ESR1 (12%); CNA in RAD21 (23%), MYC (19%), and CCND1
(18%); and RE in NOTCH2 (3%). In the TNBC subtype, the most frequent genomic
alterations in the AFR group were SV in TP53 (95%), PIK3CA (15%), and RB1 (11%); CNA
in RAD21 (35%), MYC (35%), and MCL (15%); and RE in RB1 (5%) and SPEN (4%). In the
ASI group, the most frequent SV were in TP53 (88%), PIK3CA (15%), and RB1 (15%); CNA
in MYC (15%), NSD3 (12%), and FGFR1 (12%); and RE in RB1 (4%) and SPEN (4%). In the
EUR group, the most frequent SV were in TP53 (90%), PIK3CA (25%), and PTEN (12%);



CNA in RAD21 (23%), MYC (23%), and PTEN (9%); and RE in EZH2 (2%). In the Others
group, the most frequent SV were in TP53 (91%), NF1 (12%), and RB1 (7%); CNA in MYC
(37%), RAD21 (21%), and PTEN (14%); and RE in NF1 (3.5%) and EZH2 (3.5%).
Conclusions:The distribution of genomic alterations is consistent across breast cancer
subtypes, regardless of genomic ancestry. These findings highlight the critical need for
equitable genomic testing access for all patient populations.
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Background: Cyclin dependent kinase (CDK) 4/6 inhibition in addition with endocrine
therapy (ET) is first line therapy for patients with hormone receptor-positive (HR+), HER2
non-amplified, metastatic breast cancer (mBC). Recognizing which patients are going to
benefit from treatment and identifying which patients acquire resistance are still poorly
understood. Molecular alterations in CCNE1, MYC, and RB1 from breast tissue samples have
been associated with resistance to CDK4/6 inhibitor therapy. Circulating tumor DNA
(ctDNA) offers a unique noninvasive method to capture mBC heterogeneity and treatment
response. Studies have used ctDNA to monitor for emergence of mutations and monitor
dynamic response to treatment in HR+ mBC. Here, we test the hypothesis that CCNE1, MYC,
and RB1 can be detected in ctDNA and utilized as a biomarker to predict response to
CDK4/6 inhibitor therapy. Methods: In this study, we analyzed a subset of patients from
the Dallas Metastatic Breast Cancer Study comprised of patients with HR+, HER2 non-
amplified, mBC who underwent treatment with a CDK4/6 inhibitor (palbociclib, ribociclib,
abemaciclib) and ET, became resistant to therapy, and had ctDNA testing (n=102).
Commerical testing results through Tempus xF and FoundationOne Liquid CDx, which
detects cancer-relevant genetic alternations, were obtained and analyzed. The data was
collected from multiple hospitals within a single academic medical center starting with the
initial ctDNA collection from 2019 to 2024. 13 patients had ctDNA collected before the start
of therapy, 84 patients had ctDNA collected after progression, and 5 patients had ctDNA
collected before therapy and after progression. Results: 88 of 102 patients did not have
CCNE1, MYC, or RB mutations present had a median progression-free survival (mPFS) of
13.5 months. Among the remaining 14 patients, two had CCNE1 alterations with a mPFS of
5.5 months: one had ctDNA collected before treatment and one had ctDNA collected after
progression. Three patients had MYC alterations with a mPFS of 19 months: one had ctDNA
collected before treatment and after progression, and two had ctDNA collected after
progression. Nine patients had RB1 alterations with a mPFS of 7 months: four had ctDNA
collected before treatment and after progression, and five had ctDNA after progression. Of
the patients that had both timepoints collected, one patient had acquired a MYC alteration
at time of progression. Four patients had acquired RB1 alterations at time of progression.
Among patients with RB1 mutations (n=9), 3 had loss of function mutations, 1 had a
missense mutation, 1 had low coverage region, 5 had multiple single nucleotide variants
(SNVs) and among these, 2 had splice site variants. Conclusion: There is an urgent need to
develop predictive biomarkers that capture real-time changes in tumor biology. Tissue
analyses from patients resistant to CDK4/6 inhibitors have demonstrated a 14%-28%
expression of CCNE1, 16% of MYC mutations, and 9%-10% expression of RB mutations. In
our study, we observe a lower rate of detection in ctDNA of each gene. This result suggests



that correlation between tissue mutations and detectable ctDNA mutations may not occur in
a linear fashion. This analysis further suggests that new research is needed to identify other
mutations detected in ctDNA which could predict CDK4/6 inhibitor resistance beyond
CCNE1, MYC, and RB. Broadening our understanding of other correlative mutations in
ctDNA with therapy resistance could allow for improved clinical implementation. Our study
was limited by the small sample size and lack of consecutive ctDNA collection. Further
studies are needed to determine the temporal and dynamic changes of acquired tumor
mutations detected through ctDNA and the predictive value of specific mutations on
outcomes.
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Background: Not all patients with breast cancer identified HER2+ by standard IHC and FISH
assays benefit from HER2-targeted therapy, suggesting these assays are not optimized to
predict response to HER2-targeted agents. We previously reported results from the [-SPY2
TRIAL wherein we identified a HER2 Activation Response Predictive Signature (HARPS) as
a novel functional phosphoprotein-based measurement of HER2 activity in the baseline pre-
treatment biopsy sample that is based on HER2 Y1248 and EGFR Y1173 co-phosphorylation
(p)- HARPS predicted neoadjuvant response to a variety of anti-HER2 agents in tumors
classified as HER2+ and TNBC (PMID: 34741023; 32914002). Moreover, we found that
activation of the PLK1 pathway through pFADD S194 predicted non-response to HER2
therapy (PMID: 38086377) in HER2+ patients. Based on this observation, we investigated
the HARPS signature and PLK1 pathway activation as predictive biomarkers of response in
a blinded and independent study set of pre-treatment tumor biopsy samples obtained from
women with HER2+ BC disease who received HER2-targeted neoadjuvant therapy.
Methods: Reverse phase protein microarray (RPPA) analysis of Laser Capture
Microdissected (LCM) -enriched tumor epithelium was performed on FFPE tumor biopsies
from patients with HER2+ BC (N=38; 31 HR+/7 HR-) under CAP compliance (#7223012).
Anti-HER2 therapy consisted of Trastuzumab (T) + Pertuzumab (N=35), T alone (N=2),
TDM-1 (N=1), pCR outcomes were kept blinded. Quantitative measurement of total HER2,
pHER2 Y1248, pEGFR Y1173 and pFADD S$194 was made. Previously described HARPS +/-
cutpoints were imputed onto the pHER2 and pEGFR data and a pCR prediction (HARPS+ =
pPCR Yes (Y) vs HARPS- = pCR No (N)) was made on a subset (N=26) of patients whose
tumors had the lowest and highest HARPS scores. After unblinding, ROC-based optimization
of HARPS was performed on the full study set (N=38). Association between quantitative
individual protein values, HARPS +/- determination and pCR was assessed using
uncorrected, non-parametric t-tests and Fishers exact tests.

Results: 14 tumors from the blinded set were determined to be HARPS-. After unblinding,
12 did not achieve pCR after therapy and 2 patients had pCR (12/14, 86% NPV). 12 tumors
from the blinded set were determined to be HARPS+. After unblinding, 8 were pCRY and 4
were pCR N (8/12, 67% PPV). There was a significant association (p=0.009) between the
blinded outcome call vs the actual outcome. Independent analysis of pHER2 Y1248, pEGFR
Y1173 and total HER2 were all found to positively predict pCR in the full study set (p=0.005,
p=0.006 and p=0.009, respectively). pFADD S194 levels trended with non-response
(p=0.09). A ROC-optimized HARPS signature applied to the full study set of 38 tumors
correctly identified 11/14 pCRY (80% PPV) and 20/24 pCR N (83% NPV). There was no
significant association of misclassification based on HR status or HER2 treatment type.



Conclusions: The robustness and generalizability of the previously described HARPS
signature to predict response to HER2 therapies was validated in a blinded independent
study set of FFPE HER2+ tumors (HR+ and HR-). Response prediction of HARPS was
independent of type of HER2 therapy and HR status. Moreover, we verified that PLK1
activation was a negative predictor of response and that PLKi inhibitors should be explored
as a bona fide candidate for combination with HER2 inhibitors for HARPS- patients who will
not respond to current anti-HER2 therapy regimens. Our results justify rigorous evaluation
of HARPS as a reflex test for women with HER2+ disease in prospective clinical trials for
HER2 therapy escalation/de-escalation.
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Background: Male breast cancer (MaBC) represents a rare entity, accounting for only 1% of
all BC cases. In a previous work, we reported that MaBC recapitulates a unique mutational
repertoire, harboring a distinct immune and genomic landscape across BC clinical subtypes.
However, prognostic implications of pathway alterations in MaBC have not been reported
before, leaving uncertainty regarding their significance and clinical actionability in MaBC,
and similarity with female BC (FeBC) counterparts. In this work, we analyzed the prognostic
implication of single gene alterations on MaBC-related survival.

Methods: 17,759 breast tumors were tested by next-generation sequencing (NextSeq; WES,
NovaSeq) and whole-transcriptome sequencing (NovaSeq; Caris Life Sciences, Phoenix, AZ).
Real world overall survival (0S) was obtained from insurance claims and calculated from
treatment start to last contact using Kaplan-Meier estimates. Statistical significance was
determined by chi-square and Mann-Whitney U test with p-values adjusted for multiple
comparisons (q&lt;0.05).

Results: Of 17,759 BC patients, there were 226 (1.3%) MaBC and 17,533 (98.7%) FeBC. In
FeBC, GATA3 mutations (MT) were associated with better OS post-endocrine

therapy (mOS: 49.6 vs. 43.1 months, HR 0.83,95% CI 0.71-0.9, p&lt;0.01) compared to
GATA3 wild type (WT); whereas in MaBC, GATA3-MT was not associated with survival post-
endocrine therapy (mOS: 54.8 vs. 60.8 months, HR 1.4, 95% CI 0.63-3.2, p=0.39) compared
to GATA3-WT. The presence of TP53 mutations was adversely associated in FeBC, with a
trend in MaBC. Poorer outcomes in TP53-MT vs WT were observed in FeBC patients post-
endocrine therapy (FeBC: 7mOS 25.2 months, HR 1.7,95% CI 1.6-1.7, p&lt;0.01 vs MaBC:
mO0S 16.3 months, HR 1.08 95% CI 0.43-2.7, p=0.85), with CDK4 /6 inhibitor (FeBC: 7mOS
18.2 months, HR 1.7,95% CI 1.6-1.9, p&lt;0.01 vs MaBC: ?mOS 19.5 months, HR 1.35, 95%
Cl 0.46-2.7, p=0.57) and in the post-chemotherapy setting (FeBC: 7mOS 18 months HR 1.3,
95% CI 1.3-1.4, p&lt;0.01 vs MaBC: 7mOS 34 months HR 1.7, 95% CI 0.93-3.4, p=0.07).
Additionally, CDH1, BRCAZ and PIK3CA mutations appeared to have no prognostic role in
both MaBC and FeBC. The proportion of HR+/HER2- subtype was 72.12% in MaBC and 54%
in FeBC. The results in the HR+/HER2-MaBC subgroup were consistent with those reported
from the overall cohort. The number of HR+/HER2- MaBC with mutations in ESR1 (n=7),
AKT1 (n=2), PTEN (n=8), mTOR (n=0), CDK4 (n=0), Rb1 (n=2), as well as other cancer
susceptibility genes were very infrequent.

Conclusions: MaBC may recapitulate a unique tumorigenic trajectory that differs from FeBC,
as suggested by the dissimilar prognostic significance of selected genomic alterations. These



data warrant further confirmation toward the goal of understanding sex-defined
differences in BC and potential for tailored therapeutic strategies.
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Background: Triple negative breast cancer (TN breast cancer) has a poor prognosis and few
therapeutic targets, and the development of novel therapies is desirable. Human
endoplasmic reticulum oxidoreductin 1-L? (hERO1-L?) is an oxidase that exists in the
endoplasmic reticulum and its expression is augmented under hypoxia. hRERO1-L? has a role
in the formation of disulfide bonds of secreted proteins and cell-surface proteins. We
reported that hERO1-L? is present in high levels in various types of tumors, and is a poor
prognostic factor of TN breast cancer. We have focused on hERO1-L? as a novel target
molecule in TN breast cancer. In this study, we demonstrated that hERO1-L? expression is
involved in epithelial to mesenchymal transition (EMT), which is a process related to cancer
metastasis and invasion, and analyzed its molecular mechanism. In addition, we
investigated the effect of ERO1-L? inhibitor (ERO1-L?-1) on distant metastasis inhibition
and anti-tumor effect for clinical application.

Materials and Methods: We generated MDA-MB-231 cells with hERO1-L? knockdown (KD)
using shRNA against hERO1-L?, and with ERO1-L? overexpression?OE?transfected with
human hERO1-L? cDNA. EMT changes in cells were analyzed by observation of cell
morphology and western blotting (WB), and the same analysis was performed with the
addition of ERO1-L?-1 (EN460). Cell motility was evaluated by scratch assay and invasive
ability was evaluated by cell invasion assay. Since hERO1-L? regulates the production of
secreted proteins, we searched for EMT-related factors by comparing the results of cytokine
arrays and ELISA using culture supernatants from each cell line. MCF7 with culture
supernatant from OE cells was evaluated for induction of EMT using WB. The hERO1-L? KD
cells were transplanted into NOD/SCID mice and evaluated for distant metastasis. We also
evaluated the anti-tumor and distant metastasis inhibitory effects of ERO1-L?-1 treatment
and tumor pathology in NOD/SCID mice transplanted with TN breast cancer cell lines.
Results: EMT was suppressed in the hERO1-L? KD cells and the ERO1-L? inhibitor-added
cells in WB, while it was enhanced in the OE cells. Cell motility and invasive ability were
significantly suppressed in the hERO1-L? KD cells (p?0.05).Leukemia inhibitory factor (LIF),
which has been reported to be involved in EMT, was detected relatively strongly in the
culture supernatant of OE cells using cytokine arrays and was considered as a candidate
molecule. ELISA showed a correlation between hERO1-L? expression and LIF secretion.
MCF cells with OE cells culture supernatant containing LIF showed EMT.Lung metastases
were significantly suppressed in mice transplanted with the hERO1-L? KD cells (p?70.001) .
Tumor growth was significantly suppressed in mice in the ERO1-L? inhibitor group without
toxicity (p?0.05) .

Conclusions: hERO1-L? suppression and hERO1-L? inhibitors suppressed EMT of tumor
cells, and LIF was identified as an EMT-related factor involving hERO1-L?. Inhibition of



hERO1-L? suppressed distant metastasis, and addition of inhibitors showed antitumor
effects. These results indicate that hERO1-L? is involved in tumor growth and metastasis
and may be a candidate for a new molecular targeted therapy for TN breast cancer.
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We previously developed and validated a breast cancer (BCa) diagnostic test called
mFISHseq on a retrospective cohort of 1,082 FFPE breast tissues. The test utilizes a
multiplexed RNA-FISH panel consisting of estrogen (ESR1), progesterone (PGR), and HER2
(ERBB2) receptors and Ki67 (MKI67) to characterize regions of interest that are
subsequently captured by laser capture microdissection for total RNA-SEQ. Here, we report
the results from 53 patients that underwent a research use only (RUO) version of the test
called Multiplex8+, which provides information about the four main BCa biomarkers,
intrinsic molecular and TNBC subtypes, prognostic risk, and expression of 40 genes and 28
gene signatures that inform about cancer hallmark pathways and treatment response to
chemotherapies as well as targeted therapies (e.g., immunotherapy, CDK4 /6 inhibitors, and
antibody drug-conugates (ADCs)). Three patients had two specimens (primary and
metastatic tumor specimens) processed yielding a total of 56 patient specimens, which
consisted of hormone receptor positive (HR+)/HER2? (n=11), HR+/HER2+ (n=9),
HR?/HER2+ (n=4), and HR?/HER2? (n=30) as determined by IHC. Two patients had
unavialable IHC data. The median age at surgery was 46 yrs and the patients comprised
various node statuses (negative=17, positive=18, unavailable=21), tumor sizes (pT1=22,
pT2-4=17, unavailable=17), and grades (G1=1, G2=16, G3=30, unavailable=9).

Multiplex8+ showed high agreement with 90.5% of IHC reported results. Agreement was
highest for HER2-ERBB2 (96.4%) followed by PR-PGR (92.7%), ER-ESR1 (85.5%), and
Ki67-MKI67 (85.3%). Most discordant results for hormone receptors were in gray zone
areas for IHC (i.e.,, ER/PR low 710%) and Multiplex8+ classified them as negative. Notably,
two patients were classified as basal-like by intrinsic subtyping (both mesenchymal (M)
TNBC subtype) and had high expression of proliferation, immune, and/or angiogenesis
signatures. Another patient was classified as HER2 overexpressed and had elevated HER2
amplicon signatures and low luminal pathway signatures. This suggests that Multiplex8+
reflected the underlying tumor biology better than IHC.

Follow up data for 20 patients revealed insights into the ultility of genes and gene
signatures in predicting risk of relapse and response to treatment. Multiplex8+ was correct
in predicting treatment sensitivity or resistance in 77% (17/22) of instances, which
spanned chemotherapy, endocrine, anti-Her2, and novel targeted therapies. For example,
one metastatic TNBC patient who had an excellent response to bevacizumab had two
heterogeneous regions dissected using LCM and both regions had high levels of a
hypoxia/inflammation/angiogenesis signature previously shown to predict sensitivity to
bevacizumab. This patient also had high TACSTD2 and TOP1 the antigen and payload



targets of the ADC, sacituzumab govitecan (SG). Notably, after progressing on bevacizumab,
this patient responded well to SG, highlighting the value of this test in predicting response
to more than one line of therapy. Another patient with metastatic HR+/HER2? BCa had a
low (neo)adjuvant chemotherapy response signature as well as a high E2F4 signature that
was previously shown to predict resistance to aromatase inhibitors and sensitivity to
CDK4/6 inhibitors. Indeed, this patient had a poor response to aromatase inhibitors and
chemotherapy, relapsing 2 months after surgery, but then had a beneficial response to
CDK4/6 inhibitors. These examples, and other patient vignettes that will be discussed,
demonstrate the clinical potential of Multiplex8+ by providing unique insights for each
patient that could identify potential treatments (including subsequent lines of therapy) and
explain why prior treatments performed poorly.

The specimens in this observational study were obtained with the patients informed
consent and the study was approved by the Ethics Committee of the Bratislava Self-
Governing Region (Ref. No. 05320/2020/HF).
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Background

The emergence of next-generation anti-HER2 antibody-drug conjugates (ADCs), such as T-
DXd and SHR-A1811, represents a breakthrough in HER2+ breast cancer treatment.
However, identifying factors that influence treatment response and pinpoint suitable
candidates for these ADCs remains challenging.

Methods

We conducted a translational study on the neoadjuvant SHR-A1811 monotherapy arm in
phase Il FASCINATE-N trial (NCT05582499) to identify potential biomarkers for SHR-
A1811 in HER2+ breast cancer. The first-stage analysis included the first 60 patients
completing neoadjuvant treatment and surgery, of whom all were included in this
translational study.

We performed multiomics profiling using baseline biopsy samples if they were adequate. A
total of 48 patients had genomic data, 39 had transcriptomic data, 60 had computational
pathology (CP) data based on whole slide images of paired H&E-stained and HER2 IHC-
stained slides, and 21 had Xenium single-cell in situ spatial imaging.

We also developed an interpretable SHR-A1811 efficacy prediction model using multi-
model integration and a voting classifier based on clinicopathological and CP features.
Results

In 60 patients included in the first stage analyses, 37 (61.7%) achieved pathological
complete response(pCR). When stratified by hormone receptor (HR) status, the pCR rate
was 48.10% (13/27) for HR+ patients and 72.72% (24/33) for HR- ones.

No difference in mutation or copy number were found between tumors of different efficacy.
Transcriptomic analysis hinted that in the HR- subgroup, immune microenvironmental
factors were associated with efficacy (upregulation of HLA molecules in pCR), whereas in
the HR+ subgroup, tumor cell-associated factors played a more significant role (i.e., higher
estrogen-related genes in non-pCR, including PGR, AREG, and GREB1). This hypothesis was
supported by further analysis.

Specifically, in the HR- subgroup, CP analysis showed significantly higher proportion of
immune cells in pCR patients (P=0.0046), which were not observed in the HR+ subgroup
(P=0.38). Xenium data further identified specificimmune cell types and revealed that the T
cells, particularly cytotoxic T cells, were the vital cell group that showed largest difference
(P=0.0058), as is verified by higher CD8 IHC intensity (P=0.00031). Spatially, CP analysis
found that pCR patients also showed higher mixture of immune cells and tumor cells,
exhibiting a more immune infiltrated landscape. Xenium further found stronger antigen
presentation between tumor cells and cytotoxic T cells in pCR patients, while non-pCR ones



showed higher PD-L2PD1 interaction.

In the HR+ subgroup, non-pCR diseases showed a clustering rather than even distribution of
HER2-strong-positive tumor cells (P=0.016). This might result from the luminal-like
molecular feature in non-pCR patients, as is supported by higher PGR and CCDN1 in non-
PCR tumor cells in Xenium data and stronger PR staining in [HC tests.

In addition, we developed a practical model capable of predicting neoadjuvant treatment
responses of both SHR-A1811 and based on clinicopathological features and pathological
images (training set AUC = 0.95, 95% CI: 0.89-1.00; test set AUC = 0.86, 95% CI: 0.76-1.00).
Conclusions

Overall, our findings suggested the potential mechanism underlying tumors response to
SHR-A811. The investigation into biomarkers, particularly their spatial distribution, may
enhance the prediction and identification of patients who are more likely to respond
favorably to the treatment of SHR-A1811 and the related ADCs. Our study also indicated
potential strategies to promote the efficacy of SHR-A811 with the combination of
immunotherapy or endocrine therapy.
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Digital 3D mammography is currently the most utilized screening tool used to identify
early-stage breast cancer. Mammograms are scored using the BI-RADS categories (Breast
Imaging Reporting and Data System). Categories [V and V mammograms are associated with
a significant risk of breast cancer, mandating a biopsy and a pathologic diagnosis. Image
guided percutaneous needle biopsy diagnoses cancer in about 25% of these BIRADS IV, V
abnormalities emphasizing the lack of specificity and sensitivity of 3d Digital
Mammography in diagnosing early-stage breast cancer. The poor positive predictive score
subjects 75% of these patients with benign radiographic abnormalities to the potential
anxiety, cost and harms of an unnecessary tissue biopsy. We studied 150 patients with
BIRADS IV, and V mammographic abnormalities with serum, plasma and saliva obtained
just prior to image guided biopsy. Hydrogel affinity nanoparticles were used to harvest and
concentrate low abundance proteins, and the proteins were then identified by mass
spectrometry. Candidate peptides were identified, and these markers were verified in
blinded confirmation. We developed and validated a statistical model to differentiate
between cancer and non-cancer cases using a combination of proteomic and microbial
biomarkers. Biomarkers were identified through bivariate analysis to find those with
significant differences in abundance between cancer cases and controls. Additionally, lasso
feature selection was employed to pinpoint the biomarkers most strongly associated with
the cancer outcome. The model was constructed by comparing three distinct models using
maximum likelihood estimates and Akaike information criterion, with the most
parsimonious model selected for final analysis. K-fold cross-validation was used to ensure
the models robustness, and a receiver operating characteristic (ROC) curve analysis yielded
an area under the curve (AUC) of 0.82, indicating strong overall predictive accuracy. To
determine risk categories, we identified thresholds using spline analysis and calibration
models. Splines were applied to the predicted probabilities to detect significant changes in
cancer likelihood, and calibration curves were used to fine-tune the threshold. This process
identified a 0.5 probability cut-off, which was used to categorize predictions into low and
high likelihood of cancer. Confusion matrices were then employed to evaluate model
performance at this threshold. The model demonstrated high sensitivity (92%), effectively
identifying true positive cases, but had a lower specificity (45%), indicating a higher rate of
false positives. Despite challenges such as handling factor levels and missing values, the
model, which incorporated nine significant biomarkers (seven proteomes and two
microbes), proved valuable for identifying high-risk patients. The models high sensitivity
potentially makes it a useful tool to guide the clinical decision to biopsy a mammographic
abnormality or follow it clinically with additional interval follow-up imaging. An accurate



risk marker can potentially reduce unnecessary invasive biopsies. To enhance clinical
utility, future work should focus on improving specificity to reduce false positives and
validating the model with larger, more diverse datasets to increase its generalizability and
practical application.
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Background: HER2-low breast cancers (BC) are heterogeneous with different degrees of
HER2 expression and hormone receptor (HR) status. Recent developments in anti-HER2
antibodydrug conjugates (ADCs) open new therapeutic options for HER-low BC. We aim to
further characterize HER2-low BC using genomic assay and molecular subtype and its
association with clinical outcome.

Methods: In this exploratory analysis of the MINDACT trial (EORTC 10041/BIG 3-04) we
selected HER2-low tumors (i.e. HER2 1+ or 2+ non-amplified) tested by
immunohistochemistry (IHC)/-ISH and with available HR status (Estrogen and
Progesterone receptor) both accessed by central pathology review. HER2 expression was
evaluated with the HercepTest kit (Dako polyclonal). Molecular subtype by BluePrint
classified patients in Luminal A (blueprint luminal AND MammaPrint (MP) low risk),
Luminal B (blueprint luminal AND MP high risk), HER2-enriched and Basal. Genomic risk
was defined using 70-gene signature using MP. Association of molecular subtype and
genomic risk with distant metastasis free survival (DMFS) was evaluated. DMFS were
adjusted for chemotherapy and endocrine therapy administration.

Results: From a total of 5929 enrolled patients in MINDACT with central pathology review,
2320 (39.1%) patients were classified as HER2 low, 1505 (64.9%) were HER2 1+ and 815
(35.1%) had HER2 2+/-ISH negative tumors. Median age at diagnosis was 55 years, 1675
(72.2%) of tumors had ? 2cm, 1400 (60.4%) were grade 2, 1830 (78.9%) had lymph-node
negative disease and 2186 (94.2%) were HR (ER and/or PgR) positive. HERZ2-low tumors
molecular subtype distribution was: 1574 (67.8%) Luminal A, 554 (23.9%) Luminal B, 25
(1.1%) HERZ2 enriched and Basal 167 (7.2%). Genomic risk classified HER2-low as MP low
risk 1589 (68.4%) vs. 731 (31.5%) high risk (p&lt;.0001). Molecular BC subtype
distribution according to HER2-low score 1+ vs. 2+ were: Luminal A 1116 (74.2%) vs 458
(56.2%), Luminal B 272 (18.1%) vs 282 (34.6%), HER2 enriched 14 (0.9%) vs 11 (1.3%)
and Basal 103 (6.8%) vs. 64 (7.9%), respectively (p&lt;.0001). Genomic risk distribution
according to HER2-low score 1+ vs. 2+ were: low risk 1125 (74.8%) vs 464 (56.9%) and
high risk 380 (25.2%) vs. 351 (43.1%), respectively (p&lt;.0001). Median follow-up was
108.5 months (95% CI, 107.8 - 109.3). The HER2-low 5-year DMFS according to genomic
risk was 96.5% (95% CI, 95.6-97.4) in MP low vs. 92.5% (95% CI, 90.5-94.4) in MP high risk
(HR 1.9 [95% CI, 1.4-2.5], p&lt;.0001). The HER2-low 5-year DMFS according to molecular
subtype was 96.5% (95% CI, 95.5-97.4) for Luminal A, 92.8% (95% CI, 90.7-95.1) for
Luminal B, 88% (95% CI, 76.1-100) for HER2 enriched and 92.6% (95% CI, 88.7-96.7) for
Basal (p&lt;0.0001). In the multivariable analysis, age &gt; 50 years (HR 1.34, [95% CI, 1.0-



1.8], p=0.0490), lymph node positive (HR 1.75, [95% CI, 1.2-2.4], p=0.0003) and genomic
high risk (HR 2.02, [95% CI, 1.5-2.7], p&lt;0.0001) were independently associated with
worse DMFS.

Conclusions: In the MINDACT trial exploratory analysis most HER2-low tumors were HR
positive, Luminal A BC molecular subtype and Low MP genomic risk. However, HER2-low
BC is not a uniform biological entity with an enrichment of Luminal B and High MP genomic
risk in the HER2 2+ score subset. In addition, this analysis demonstrated that clinical
outcome of HER2-low early BC is associated with MP genomic risk. The MINDACT trial
exploratory analysis, using a central pathology review and long-term follow-up, shows that
HER2-low BC has heterogeneous molecular profile, genomic risk and clinical outcomes and
thus these results may influence future clinical trials with new agents for the treatment of
HER2-low early BC.
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Background

Next-generation sequencing (NGS) testing in patients with advanced breast cancer (ABC)
enables genomic biomarker interrogation, potentially guiding clinical management. Results
from the CAPItello-291 Phase 3 randomized trial led to the approval of the first-in-class
pan-AKT inhibitor capivasertib in combination with fulvestrant as a treatment option in
patients with hormone receptor (HR)-positive/human epidermal growth factor receptor 2
(HER2)-negative ABC, with one or more PIK3CA/AKT1/PTEN tumor alterations following
disease progression on/after prior aromatase inhibitor therapy. PIK3CA/AKT1/PTEN
alterations are present in approximately 50% of all HR-positive/HER2-negative breast
cancers and also in around 30% of all triple-negative breast cancers (TNBC). This study
aimed to analytically compare the ability of commercially available tissue-based NGS assays
to detect PIK3CA/AKT1/PTEN tumor genomic alterations in breast cancer samples.
Methods

Formalin-fixed, paraffin-embedded tumor samples collected from patients with TNBC were
analyzed at three different sites using the following commercial NGS assays in accordance
with the manufacturers instructions: AVENIO Tumor Tissue CGP (Roche), TruSight
Oncology 500 (Illumina), oncoReveal Core LBx (Pillar Biosciences), Oncomine
Comprehensive Assay v3 (ThermoFisher Scientific), AmoyDx HANDLE Classic (Amoy
Diagnostics), and SOPHiA ExtHRS (SOPHiA GENETICS). Detection of single nucleotide
variants, insertions/deletions, and copy number variants in PIK3CA, AKT1, and PTEN
approved by the FDA as genomic alterations which determine eligibility for treatment with
capivasertib in combination with fulvestrant in patients with HR-positive/HER2-negative
ABC was recorded and compared. Positive percent agreement (PPA), negative percent
agreement (NPA), and overall percent agreement (OPA) were calculated for all assays.
AVENIO Tumor Tissue CGP was used as the reference assay, as the content is broadly
comparable to the FDA-approved FoundationOne CDx assay.

Results

Overall, 45 samples were processed, and all samples were included in the final analysis.
PPA, NPA, and OPA for any alteration(s) (PIK3CA, AKT1 or PTEN) versus AVENIO
(reference) were: TruSight: 86.0%, 100.0%, and 86.7%; oncoReveal: 81.4%, 100.0%, and
82.2%; Oncomine: 81.4%, 100.0%, and 82.2%; AmoyDx: 86.0%, 100.0%, and 86.7%;
SOPHiA: 88.4%, 100.0%, and 88.9%. There was 100.0% PPA, NPA, and OPA for both PIK3CA
and AKT1 between TruSight, Oncomine, AmoyDx, SOPHiA and AVENIO. For oncoReveal,
PPA, NPA, and OPA were 100.0%, 94.1%, and 97.8% for PIK3CA and 100.0%, 100.0%, and
100.0% for AKT1 alterations, respectively. For PTEN alterations, PPA, NPA, and OPA per



assay versus reference were: TruSight: 58.8%, 96.4%, and 82.2%; oncoReveal: 17.6%,
100.0%, and 68.9%; Oncomine: 35.3%, 100.0%, and 75.6%; AmoyDx: 47.1%, 100.0%, and
80.0%; SOPHiA: 58.8%, 100.0%, and 84.4%. Lower agreement for PTEN alterations was due
to differences in gene coverage and ability of some assays to detect complex PTEN genomic
alterations, such as large rearrangements and copy number variations.

Conclusions

All assays evaluated demonstrated good concordance with the AVENIO Tumor Tissue CGP
test, especially for detecting capivasertib treatment eligible alterations in AKT1 and PIK3CA.
Further improvement on detection of PTEN structural and copy number alterations is
needed for some assays in order to maximise patient identification for capivasertib in
combination with fulvestrant. These data can help clinicians make informed decisions
regarding suitable diagnostic tests to determine patient eligibility for breast cancer
therapies.
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Immune-related adverse events (irAE) during neoadjuvant immune checkpoint inhibitor
therapy and chemotherapy are associated with improved outcomes in triple negative breast
cancer. This analysis included patients from a phase I/II single arm clinical trial at Yale
Cancer Center and its regional care centers was conducted from December 2015 to
December 2020. Eligible patients were adults 18 years and older with clinical stages IIII,
TNBC for whom systemic chemotherapy was indicated. Patients received durvalumab
concomitant with nab-paclitaxel and dose dense doxorubicin-cyclophosphamide.
Durvalumab was not administered postoperatively. We examined the association between
developing an irAE with pathologic complete response (pCR=ypT0/is, ypNO), residual
cancer burden (RCB), event-free survival (EFS) and overall survival (0S). Sixty-seven
patients were eligible for toxicity and efficacy analysis, 27 had irAEs of any grade, 13 had
multiple irAEs. Median follow up was 61 months (range 6.8-94.03 months). The most
frequent irAEs were dermatologic (n=14), endocrine (n=13), and gastrointestinal (n=>5).
Patients who experienced irAEs achieved a pCR or RCB 0-1 rate of 58% and 73%,
respectively, compared to 42% and 55% in those without irAEs (p=0.309 and 0.19).
Development of irAE was also associated with significantly improved EFS (HR: 0.25; 95% CI
0.09-0.66; p=0.024), and a trend for improved OS (HR: 0.42; 95% CI 0.14-1.27; p=0.17).
Patients with more than one irAE had no EFS events. Development of irAE was associated
with a numerically improved pCR rates, lower RCB, and significantly higher EFS in patients
treated with neoadjuvant immune checkpoint therapy plus chemotherapy.
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Background Recent research has spotlighted lobular cancer as a distinct histological
phenotype, potentially revolutionizing treatment paradigms. Invasive lobular carcinoma
(ILC) is identified by a specific morphological feature, notably the "Indian file" arrangement
of discohesive breast cancer cells. Frequently, these cancers are estrogen receptor positive,
though they can appear within any molecular subtype of breast cancer. Emerging evidence
indicates that, within the same molecular subtype, ILC leads to less favorable outcomes
compared to invasive ductal carcinoma (IDC). These outcomes include higher rates of
metastatic disease, lower response rates to both neoadjuvant and adjuvant treatments, and
decreased overall and disease-free survival. Such findings strongly support reclassifying ILC
as a distinct entity, advocating for a paradigm shift in therapeutic approaches. Mechanistic
Insights into ILC The development of ILC is mechanistically linked to the loss of E-cadherin,
a crucial epithelial cell-cell adhesion molecule. This loss is directly associated with changes
in cell nanomechanical compliance and tumor microenvironment nanomechanical
remodeling. This study presents the first clinically integrated, functional characterization of
ILC tissues at the nanomechanical level, providing new insights into the physical properties
of ILC and offering novel avenues for clinical management. Methods This investigation
utilized data from a single-center, blinded, prospective study aimed at measuring the
multiparameter nanomechanical signature of breast cancer. Conducted between 2016 and
2019, the clinical study included 588 fresh breast biopsy samples from 545 suspected
breast cancer patients. Samples were measured using the AFM-based Automated and
Reliable Tissue Diagnostics (ARTIDIS) investigational device within a routine clinical setting
at the Breast Clinic, University Hospital Basel (Switzerland). Patients who underwent
clinically indicated breast biopsy and consented to participate were eligible for the study.
Biopsies were collected before treatment, and patients are being followed up to collect long-
term responses for up to 10 years. Core needle biopsies from 125 invasive breast cancer
patients were selected for nanomechanical profiling of ILC and IDC, including 12 pure ILC
and 113 pure IDC cases. The nanomechanical signature integrated analysis was performed
using the proprietary ARTIDISNet software platform. Results This study presents the first
comprehensive nanomechanical signature of ILC compared to IDC, including stiffness,
adhesion, and dissipation profiles and their association with other known clinico-
histopathological aggressive features. The specific mechanical nature of ILC was confirmed
through spatial analysis of multiplex imaging from several lobular breast cancer patients.
This characterization supports the investigation and definition of ILC as a unique



nanomechanical subtype of breast cancer. Conclusion The loss of E-cadherin in ILC is
directly related to the loss of cell-cell adhesions, epithelial-mesenchymal transition, cell
invasion, migration, and metastasis, all of which are mechanical aspects of ILC pathogenesis.
This study presents the first integrated characterization of the nanomechanical phenotype
of ILC, which will be further validated in the ongoing multicenter ANGEL clinical trial,
currently enrolling over 2700 patients in the USA over the next three years. Understanding
and fully characterizing the mechanical nature of ILC has the potential to revolutionize
clinical management of this unique disease.
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Background:

There is growing evidence that on treatment circulating tumor DNA (ctDNA) dynamics are a
sensitive measure of treatment response in metastatic ER+/HER2- breast cancer (mBC).
Questions remain about the approach to interpreting serial ctDNA tumor fraction (TF)
measurements and how temporal evolution relates to clinical outcomes. Herein, we
demonstrate a statistical joint modeling (JM) approach that combines longitudinal ctDNA
and time-to-event data. This approach generates dynamic predictions which continually re-
assesses a patients event risk as ctDNA dynamics evolve, providing adaptive information
that could potentially aid in decision making around treatment efficacy and risk for
progression.

Methods:

JM was applied to a single institution cohort of ER+/HER2- patients with mBC who
underwent prospective collection of plasma while receiving endocrine therapy (ET) and
CDK4/6-inhibitors (CDK4/6i). Plasma samples were collected pre-treatment and regularly
on-treatment (mostly around the time of restaging CT). Samples were analyzed using the
Guardant Infinity assay, a tumor-agnostic genomic and epigenomic platform. Patients with
at least three plasma samples available were included in the model. To meet model
assumptions, ctDNA TF values were logit-transformed. A hierarchical cubic spline random
effects sub-model was utilized to capture the longitudinal ctDNA data and a cox-
proportional hazard sub-model was used for the time-to-event data. Dynamic predictions
for patient-specific progression-free survival (PFS) and overall survival (0S) curves were
generated, which were continually updated as additional longitudinal ctDNA information
was added. Baseline covariates were incorporated into the JM and are used to directly
inform patient-level predictions. All results are displayed graphically.

Results:

In total, 49 ER+/HER2- mBC patients with 279 ctDNA time points were used in the analysis.
Baseline covariates included: patient age (median=62 years), CDK4/6i drug used
[Palbociclib (71.4%) vs Ribociclib or Abemaciclib], histology [ductal (81%) vs lobular or
mixed histology], current line of therapy [1 (75.5%) vs 2 or more], and prior adjuvant
treatment [no (57.1%) vs yes]. Interrogation of various JM indicated that the patients
estimated current TF has a significant relationship with both OS and PFS (respective p-



values &It;0.0001). This result is directly observable in the dynamic predictions, where
increasing TF trends are indicative of a poorer PFS while decreasing TF trends show
improved outcomes. Each patients unique combination of baseline covariate values informs
PFS or OS predictions.

Conclusions:

Here we demonstrate that complex longitudinal genomic data can be modeled successfully
and leveraged to provide patient-specific prognostic estimates. This approach is in contrast
to prognostication based on biomarker analysis of a baseline sample or the examination of
TF changes between two set time points, which do not account for the continual evolution
of dynamic biomarkers, such as TF, and how this evolution modifies outcome. This
proposed statistical approach provides an opportunity to integrate serial biomarker results
with patient information to enhance prognostic accuracy. The adaptive patient-level
dynamic predictions generated by this model has the potential to improve the clinical utility
of TF and longitudinal monitoring for clinical decision-making and should be studied and
validated in additional clinical cohorts.
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Background: Triple-negative breast cancer (TNBC) has an aggressive clinical course with a
high recurrence rate and risk of metastasis. Camrelizumab, a humanized monoclonal anti-
PD-1 antibody, has shown promising prognostic outcomes for patients with TNBC by
restoring T cell activation. This systematic review and meta-analysis aimed to evaluate the
efficacy and safety of Camrelizumab combination therapy in women with TNBC.

Methods: Following PRISMA guidelines, a literature search was carried out on PubMed,
Embase, Scopus, Cochrane, and ClinicalTrials.gov from inception until March 2024 using the
keywords Camrelizumab, Anti-PD1, Immune Check Point Inhibitors, Breast Neoplasms,
Breast Cancer, Breast Carcinoma. The initial search yielded a total of 10,282 articles, out of
which 9 studies comprising women with histologically confirmed TNBC who were
administered Camrelizumab were included in this review. We performed a meta-analysis
using the meta and metasens packages via RStudio. Proportions were pooled using a
random-effects model. Between-study heterogeneity was assessed using Cochrane Q ?*
statistics and Higgins I? statistics. The evaluation of study quality was carried out using the
"National Heart, Lung, and Blood Institute (NHLBI) Study Quality Assessment Tool for
Before-After (Pre-Post) Studies with No Control Group." The protocol of this systematic
review is registered with PROSPERO under the identifier CRD42024521992.

Results: A total of 397 patients with TNBC were included in the study. 116 patients had a TO
- T2 and 29 patients had a T3-T4 breast cancer stage before the start of the intervention.
Camrelizumab was combined with Nab-paclitaxel, Apatinib, and Famitinib in 4, 3, and 2
studies, respectively. The pooled overall response rate was 58% (199/334, P&It;0.01,
1=94%). The pooled one-year survival rate was 71% (114/161, P=0.12, [*°=49%). The
pooled stable disease and progressive disease at the last reported follow-up were 25%
(71/271, P&It;0.01, 1°=85%) and 11% (31/242, P&It;0.01, 1*°=79%), respectively. The most
frequently reported adverse event was neutropenia in 166/277 (66%), followed by
leukopenia 207/381 (59%), fatigue 173 /406 (51%), Aspartate aminotransferase (AST)
elevation 137/363 (39%), Alanine aminotransferase (ALT) elevation 130/363 (37%), and
asthenia 37/115 (32%).

Conclusion: Our meta-analysis affirms that Camrelizumab combination therapy has shown
promising results in terms of overall response rate and the one-year survival rate. Further
research with large-scale randomized clinical trials is warranted to generate robust results.
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Background

The number of breast cancer survivors is increasing substantially. About 15-50% of them
cope with cognitive and executive functions difficulties that are related to decreased daily
participation in meaningful activities and quality of life. Initial results point to the feasibility
and efficacy of rehabilitation programs which focus on enhancing self-management abilities
and executive functions, aiming to improve breast cancer survivors participation in
meaningful activities. Nevertheless, programs which are delivered remotely to improve
accessibility to care are scarce. We report the results of a remote functional-cognitive
occupational therapy rehabilitation in a single center.

Methods

Twenty-eight breast cancer patients were treated upon referral from their treating
oncologists. Baseline evaluations were conducted in the clinic utilizing Montreal Cognitive
Assessment (MOCA) and Trail Making Test (TMT-A and TMT-B). Personal treatment goals
(meaningful activities, e.g: "organize a weekly schedule" ) were chosen and rated by each
patient for perceived performance and satisfaction on a scale of 1(low) to 10(high) before
and after the intervention, with the Canadian Occupational Performance Measurement
(COPM). Improvement of two points or more in the COPM is considered as clinical
meaningful.

The intervention included 8-12 sessions using videoconferencing. The first session aimed at
promoting knowledge on the effects of cancer and its treatment on functional cognition and
encouraging self-efficacy. The functional cognitive treatment was comprised of bottom-up
sessions which utilized digital worksheets and gamified activities to improve cognitive
skills, such as memory and executive functions. Additionally, top-down sessions focused on
meta-cognitive strategies to enhance self-management for coping with daily life challenges,
identified in the COPM. Additionally, self-practice exercises were provided to the patients.
Results

Between12/2021 to 01/2024, 28 breast cancer patients underwent the intervention and
were included in this analysis. Twenty-six were breast cancer survivors on active follow-up
and 2 were metastatic breast cancer patients who were in remission. 19/28 (68%) patients
previously underwent chemotherapy treatment and 17/28 (60%) patients were on
endocrine treatment. Mean age was 50.4+11.2 (range 34-75). Twenty five patients (90%)
completed at least 8 remote sessions. Mean MOCA score at baseline was 27.5+1.9,
indicating intact general cognition. Baseline mean TMT scores were 39.5+12.6 seconds for
TMT-A (20 (71%) below 50 percentile) and 83.5+39.6 seconds (14 (50%) below 50
percentile) for TMT-B. These results reflect a decrease in visual attention and executive
functioning respectively. Mean COPM scores post intervention were significantly higher



compared to the scores pre intervention for both perceived performance (pre = 4.2+1.6;
post=7.0%+1.2; p&lt;.001) and satisfaction (pre = 3.0+1.8; post=6.7+1.8; p&lt;.001). Out of 28
patients 21(75%) reported improvement in at least 2 or more points in performance and
satisfaction of 2 activities.

Conclusions

Remote functional cognitive rehabilitation is feasible and beneficial in breast cancer
patients who report cognitive impairment following medical therapy and should be
integrated into the standard care. Our study is limited by its retrospective nature and short
term follow up. We are now conducting a prospective randomized controlled trial with
extended evaluations and a longer follow up.
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Introduction: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have emerged as a key
class of drugs for treating type 2 diabetes mellitus (T2DM) and obesity, two of the most
prevalent metabolic disorders globally. These drugs act by stimulating the GLP-1 receptor
(GLP-1R), which enhances insulin secretion and exerts multiple metabolic benefits.
Endogenous GLP-1 is rapidly degraded by dipeptidyl peptidase 4 (DPP4), limiting its plasma
half-life to approximately 2 minutes. This rapid degradation led to the development of DPP4
inhibitors (DPP4i), which prevent GLP-1 inactivation and prolong its effects, thereby
improving glycemic control in T2DM patients. GLP-1R was initially identified in the
endocrine pancreas, but subsequent research revealed its expression in intraepithelial
lymphocytes and immune cells, suggesting potential implications in immune modulation.
Despite their widespread use and benefits in metabolic diseases, recent evidence suggests
that GLP-1 receptor agonists and DPP4 inhibitors may also influence cancer biology.
Current research suggests that these drugs might have paradoxical effects on cancer
therapy, potentially altering the efficacy of immunotherapeutic approaches such as anti-PD-
1 and anti-PD-L1 treatments. Furthermore, GLP-1R activation in tumor cells activates key
signaling pathways, such as PI3K-AKT and MEK-ERK1/2, which regulate processes
including anti-apoptosis, inflammation suppression, cell growth, autophagy, angiogenesis,
and proliferation. This suggests that GLP-1R activation may not only undermine the efficacy
of immunotherapy but also promote tumor cell survival and expansion, potentially
accelerating cancer progression. This study aims to investigate the impact of GLP-1RAs and
DPP4i exposure on pathological complete response (pCR) rates for patients with early-stage
triple negative breast cancer (TNBC) receiving neoadjuvant chemotherapy with
immunotherapy.

Methods: Patients with early stage TNBC diagnosed between July 1, 2021, and December 31,
2023 who subsequently received the KEYNOTE-522 regimen were identified through three
institutional databases. Patients taking GLP-1RAs and DPP4i at breast cancer diagnosis and
throughout the neoadjuvant period, either alone or in combination with other diabetes or
obesity medications, were identified. Patients who started or stopped GLP-1RAs/DPP4i
therapy during neoadjuvant chemoimmunotherapy administration were excluded.
Bivariate analyses were conducted to determine if there were significant differences in pCR
rates between GLP-1RAs/DPP4i users and non-users. Group comparisons were made using
the Chi-square test for categorical variables and the two-sample t-test for continuous
variables. IHC staining for GLP1R was performed on human TNBCs.

Results: Among the 347 eligible patients identified, 25 (7.2%) were using GLP-1RAs or
DPP4i. The pCR rate for those receiving GLP-1RAs or DPP4i was 28% (7/25) vs. 63.66%
(205/322) between those using other classes of diabetes medication or no medications,
respectively (p=0.0006). The pCR rate among those using other classes of diabetes



medications was 60% (27/45). There was no significant difference between the two groups
(GLP-1RAs/DPP4i-exposed vs not) by age, body mass index (BMI), or T stage. In univariate
analysis, age younger than 50 years, grade 3 disease, BMI of 7?30, and the absence of
diabetes had improved pCR rates (p&lIt;0.1). In multivariate analysis, grade, age, BMI, and
diabetes were significant predictors of pCR [OR (95% CI): 2.15 (1.05, 4.40), 2.02 (1.15,
3.56), 1.85 (1.08, 3.20), and 2.31 (1.13, 4.75), respectively; p&lt;0.05]. GLP1R was detected
in tumor cells and infiltrating immune cells in human TNBC specimens (n=100). Ongoing
spatial transcriptomics of pre and post treatment tumor specimens from patients taking
GLP1R-agonists with neoadjuvant chemotherapy will be presented.

Conclusion: We observed significantly lower pCR rate among patients taking GLP-
1RA/DPP4i during neoadjuvant chemotherapy for TNBC. These effects were not observed
with other diabetic medications. Detection of GLP1R expression in TNBC specimens
indicates there are direct and indirect effects of agonists to the GLP1 pathway on tumor
immunity and response to chemotherapy that detrimentally affect response rates. Use of
GLP-1RA/DPP4i use may need to be carefully considered during breast cancer therapy.
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Introduction

Breast cancer patients are commonly affected by lymphedema and psychological problems.
This study aimed to determine the incidence and determinants of anxiety and depression in
patients with lymphedema after breast cancer surgery.

Materials and Methods

The study enrolled 1,613 patients who underwent curative breast cancer surgery during
2023 in Shanghai Cancer Hospital, Fudan University, Shanghai, China. Descriptive analysis
and logistic regression were conducted in the study by using SPSS 26.

Results

Among all the patients, 363 (22.50%) cases were identified as acute lymphedema. Anxiety
was identified in 500 (31.0%) breast cancer patients after surgery and depression was
detected in 21.2% of patients in the overall cohort.

Acute lymphedema was the significant impact factor for anxiety in breast cancer patients
(OR =1.57,95%CI: [1.04 to 2.38], P=0.033). Subgroup analysis observed that in the acute
lymphedema group, a longer period of hospital stay (OR = 0.51, 95%CI: [0.30 - 0.88],
P=0.017) and invasive disease (OR = 0.39, 95%CI: [0.19-0.78], P=0.0008) were related to
less anxiety; lymph-vessel invasive disease was related to increased anxiety (OR=5.97,
95%CI: [1.15 30.97], P=0.03). On the other hand, menopause (OR = 0.72, 95% CI=0.56 -
0.94, P=0.014), and the length of hospitalization (OR = 1.30, 95% CI=1.00-1,68, P=0.047)
were the factors influencing depression in all breast cancer patients. Among acute
lymphedema group, lymphnode surgery (OR = 8.52, 95%CI: [1.56 - 48.23], P=0.014) was the
impact factor to depression.

Conclusion

Psychological stress and acute lymphedema may have the crucial impact on breast cancer
patients after surgery.
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Background: Alopecia is a generally transient adverse effect of chemotherapy treatment in
patients with early-stage breast cancer, causing significant emotional impact and
occasionally rejection of therapies. Although it is usually reversible, it can take months to
resolve, amplifying the psychological effect of the treatment. Strategies such as cold caps or
scalp cooling systems have emerged in recent years, aiming to prevent or limit this adverse
effect, and have shown promising results. This prospective observational study aimed to
describe our experience with the DigniCap system (DCS).

Methods: This is a prospective observational study in patients who started scalp cooling
with DCS while undergoing chemotherapy for early-stage breast cancer. From March 2022
to June 2024, 50 consecutive early-stage BC patients who received anthracycline and/or
taxane-based treatment were enrolled, subject to local Ethics Committee approval. Efficacy
was defined as the "successful prevention" of hair loss, with a maximum Dean score of ? 2
(hair loss ? 50%). Safety, tolerance, successful prevention of hair loss as determined by the
patient's perception, and quality of life were also evaluated.

Results: Hair loss of 50% or less (Dean score of 0-2) was seen in 27 (67.5%) of 40 patients.
Complete preservation of the hair (GO) was observed in 6 pts (15%), G1 in 14 pts (35%),
and G2 in 7 pts (17.5%). The most frequent scalp cooling-related symptoms were headache
(72.5%), scalp pruritus (62.5%), neck pain (50%), and coldness (45%). Overall, 20% (n = 8)
of patients discontinued DCS because of unsatisfactory hair preservation (n = 4, 10%) and
cold discomfort (n = 4; 10%). The quality of life of patients who had successful treatment
was not significantly affected.

Conclusions: Our results confirmed and reinforced previous evidence that scalp cooling
with DCS is safe and effective for reducing chemotherapy-induced alopecia during CT with
anthracycline and/or a taxane-based regimen.
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Introduction: Cyclophosphamide/methotrexate/5-fluororuracil (CMF) has been used for
the treatment of early-stage breast cancer since the 1970s. Cyclophosphamide, a main
component of the CMF regimen, is an alkylating agent with potential to cause hemorrhagic
cystitis. This side effect is thought to be dose-dependent, with incidence up to 12-41%
reported with doses of 150 200 grams. The risk of cyclophosphamide-induced hemorrhagic
cystitis is very low with CMF, due to the low dose used in this regimen. At these doses of
oral cyclophosphamide in CMF, intravenous (IV) hyperhydration or supportive care with
mesna is not recommended. At the Fred Hutchinson Cancer Center, metronomic CMF
(mCMF) is utilized in the adjuvant setting, where smaller doses are administered weekly for
patients who may not tolerate higher doses of chemotherapy in traditional CMF. Cho and
colleagues demonstrated similar efficacy and more tolerable side effect profile when
compared with traditional CMF as well. The following report presents a patient with
cyclophosphamide-induced hemorrhagic cystitis while receiving therapy with mCMF for the
treatment of her breast cancer.

Case Report: In April 2021, a 46-year-old female was diagnosed with cT2 cNO cMO estrogen
receptor (ER)-/ progesterone receptor (PR)-positive, human epidermal growth factor
receptor (HER)2-negative IDC of the right breast in addition to cT1b ¢cNO cM0 ER-positive,
PR-negative, HER2-negative IDC of the left breast. Her past medical history included
ulcerative colitis status post ileostomy, history of Stevens-Johnson syndrome with sulfa
drugs, and mucinous cystadenoma of the ovary status post total abdominal hysterectomy
and bilateral salpingo-oophorectomy. In June 2021, the patient presented to the Fred
Hutchinson Cancer Center for initiation of adjuvant systemic therapy with mCMF. Her
regimen consisted of cyclophosphamide 60 mg/m2 by mouth once daily, methotrexate 15
mg/m2 given intravenously once weekly, and 5-fluorouracil 300 mg/m?2 given
intravenously once weekly. She began treatment in July 2021, and her total dose of oral
cyclophosphamide was 125 mg daily. Prior to week 11 of treatment, the patient reported
persistent dysuria, urinary urgency, and hematuria. Despite several emergency department
visits, antibiotic usage, and non-pharmacologic supportive care, she continued to have
urinary symptoms. Ultimately, she was diagnosed with cyclophosphamide-induced
hemorrhagic cystitis, confirmed by cystoscopy and cytopathology. The cyclophosphamide
was discontinued at this time and the patient had received a total of 9.4 grams of oral
cyclophosphamide over a 75-day period. With the resolution of her cystitis, adjuvant
chemotherapy with only methotrexate and 5-fluorouracil was resumed 37 days after her
last methotrexate and 5-fluouracil infusions and 30 days after her last dose of oral
cyclophosphamide.



Discussion: To date, there are four case reports of cyclophosphamide-induced hemorrhagic
cystitis in patients with breast cancer. Two patients received capecitabine and oral
cyclophosphamide while two patients received docetaxel and intravenous
cyclophosphamide, all receiving cyclophosphamide at higher doses than the patient
described in this case report. This case is the first to describe cyclophosphamide-induced
hemorrhagic cystitis with adjuvant mCMF with oral cyclophosphamide at the lower dose of
60 mg/m2. The exact etiology of this adverse effect in this patient remains unclear; some
hypothesized patient risk factors include reported nightly administration technique and her
history of ulcerative colitis requiring ileostomy leading to inadequate oral hydration and
bladder voiding and reduced fluid absorption, respectively.
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Background: The human apolipoprotein E (APOE) gene has three major allelic variants:
APOE3, APOE4, and APOEZ2. Carriers of the APOE4 allele are at high risk for Alzheimers and
other neurodegenerative disorders and exhibit elevated oxidative stress in the central
nervous system. Recently, we observed that mice expressing the human APOE4 allele are
predisposed to cardiac damage induced by doxorubicin (DOX), a potent and widely used
breast cancer therapeutic. How APOE4 contributes to oxidative stress-related tissue
damage remains poorly understood.

Objective: To identify mechanisms of APOE4-mediated vulnerability to DOX cardiotoxicity.
Methods: C57Bl/6 mice (5-8 mo and 14-18 mo, male and female) with human APOE3 or
APOE4 homozygous knock-in (=APOE3 and APOE4, respectively) received a single IP
injection of saline (Control) or DOX (10 mg/kg) and monitored between 3-45 days
afterward. Cardiac function was quantitated using echocardiography (Vevo 3100) at
baseline and during the study. TUNEL assays were used to identify apoptotic cells. Collagen
was imaged by Massons Trichrome staining. Myocardial protein and RNA were extracted
from the left ventricle and subjected to immunoblotting, IHC, real-time PCR, and RNASeq.
Transcriptomic data were analyzed using Gene Set Enrichment Analysis (GSEA) for pathway
analysis and CIBERSORTx for deconvolution of myocardial immune cell subtypes.

Results: At baseline, no difference in cardiac function was observed between the 2 mouse
lines. Following DOX treatment, APOE4 mice had greater declines in left ventricular
ejection fraction, heart weight, and more myocyte apoptosis compared with age-matched
APOE3 mice (all p&lt;0.05). APOE4 also conferred more age-associated myocardial collagen
and cardiomyocyte apoptosis than APOE3, and higher myocardial levels of 4-HNE (4-
hydroxy-2-nonenal), an oxidative stress byproduct. Surprisingly, APOE4 mice had a marked
reduction in immunoglobulin production and age-dependent IgG deposition in the
myocardium compared with both APOE3 and wt mice (p=0.002, E4 vs. E3 at 17 mo). The
transcriptomic analysis confirmed defective activation of TGF-beta, TNF-alpha, Myc, and
p53 pathway genes in APOE4 mice after DOX, as well as a defective tissue repair

response. In APOE3 myocardium, mRNAs encoding neuregulin (Nrg1), a key cardiac
survival/repair factor, and multiple cardiac-specific contractile proteins were induced at d3
after DOX; this response was markedly attenuated in APOE4 mice. CIBERSORTx analysis for
22 distinct immune cell types showed an increase in activated M2 macrophages after DOX
in APOE3, but not in APOE4 mice. Western and immunohistochemical analyses confirmed
increased CD206, a specific M2 macrophage biomarker, in APOE3 but not in APOE4 mice
after DOX (p&lt;0.05.) Of note, M2 macrophages increased with age in both wt and APOE3
mice, but not in APOE4 mice (p&lt;0.05, E3 vs. E4, 17 mo.).

Conclusion: Our results suggest that the APOE4 allele may confer increased vulnerability to



DOX-induced and age-mediated cardiac damage through specific impairment of post-injury
repair responses involving M2 macrophage polarization and activation. Whether this is
related to known APOE allelic differences in lipoprotein transport or innate immunity
functions remains to be determined, as does potential relevance to chemotherapy and other
types of cardiac injury in humans.
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Background: Treatment tolerability in cancer care, historically assessed by the clinician, is
moving towards incorporating patients voices to capture how they feel and function during
treatment1-3. Women undergoing breast cancer (BC) treatment often experience
debilitating symptoms and decreased quality-of-life (QoL). Routine symptom monitoring
and patient-reported outcomes (PROs) may enhance the understanding of tolerability from
patients perspectives. Measurement of patient-reported tolerability (PRT) for thyroid
cancer was recently published by Brose et al (2024)4. This study aimed to adopt this
method to explore PRT in breast cancer using PROs collected in real-world clinical practice.
Methods: Study participants included patients who enrolled in Carevive PROmpt®, a
remote symptom monitoring (RSM) platform, and received BC treatment between 9/2020
and 5/2024. Patients completed at least one weekly PRO survey that included treatment
bother, measured by a single item FACT-GP5 (I am bothered by side effects of treatment),
and were followed from baseline survey completion until last survey completion or end of
study period (whichever was earliest). Treatment data (name, start, and end dates) were
sourced from the electronic medical record or entered directly into the platform by the care
team. Treatment tolerability was defined as the degree of treatment bother and was
classified into two categories: 1) high treatment bother (HTB), defined as response 3 (Quite
a bit) or 4 (Very much) and 2) low treatment bother (LTB), defined as response 0 (Not at
all), 1 (A little bit), or 2 (Somewhat) to the single item FACT-GP5 on a given survey. PRT was
calculated as the proportion of surveys with HTB per patient per regimen. Persistent HTB
was defined as reporting HTB 76-100% of the time. Results were analyzed by stage (Early
vs. Metastatic), biomarker (HER2-/HR+, HER2+, TNBC), therapy type, and PRO assessment
time (weeks 1-4 vs. weeks 5+).

Results: A total of 299 patients were included in the study. Median age was 55, 85% White,
21% metastatic, 14% TNBC, with median follow-up of 10 weeks. Average number of
treatment regimens per patient was 1.2 (SD=0.5, Median=1). About 44% of patients
(n=132) reported HTB at least once. Incidence rate of HTB was 6.46 per 100 patients per
week. Most patients (79%) experienced HTB &lt;/=50% of the time, yet 21% experienced
HTB 51-100% of the time on treatment. More patients in the metastatic group appeared to
report persistent HTB (13.8%) than in the early-stage group (7.9%). Similarly, more
patients with TNBC type reported persistent HTB than other biomarkers. When examined
by therapy type, the proportion of patients with persistent HTB ranged from 6-13%.
Prevalence by PRO assessment time showed a higher percentage of patients experiencing
persistent HTB at week 5 or later than during weeks 1-4 (8.4% vs 6%, respectively).
Further exploration by stage showed the proportion of persistent HTB appeared to increase
from weeks 1-4 (5.1%) to week 5 or later (8.4%) in the early-stage group while the
proportion was more consistent in the metastatic group (9.4% vs. 9.8%, respectively).



Conclusions: This study utilized PROs to quantify treatment tolerability in women receiving
BC therapy in the real-world clinical practice. Nearly half of women reported HTB at least
once during treatment and 1 in 5 reported persistent HTB. A closer look showed more
patients with metastatic disease and TNBC reported persistent HTB, and bother was higher
at week 5+ versus week 1-4. PRT provides the means to quantify tolerability and track
longitudinal changes, which gives important insights into BC treatment experience. Future
studies should focus on factors that impact tolerability, symptoms that are most persistent
over time, and healthcare resource utilization associated with HTB.
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Introduction

Pembrolizumab is a novel immunotherapy agent that improves oncological outcomes in
various cancer types. Although there are minor immune-related adverse events (irAEs)
when used alone, various irAEs have been reported when it is combined with
chemotherapy. The aims of this study were to investigate irAEs that occurred after
neoadjuvant chemotherapy (NAC) with pembrolizumab based on the KEYNOTE-522
regimen for triple-negative breast cancer (TNBC) and to identify fatal irAEs that should be
corrected before surgery under general anesthesia.

Methods: Between 2022 and 2024, a total of, 71 cases from 81 patients who completed NAC
with pembrolizumab based on KEYNOTE-522 regimen (wP/Cab and pembrolizumab
followed by AC and pembrolizumab) followed by surgery were reviewed based on their
medical records. All irAEs that occurred were investigated and classified into five
categories: systemic, gastrointestinal, respiratory, musculoskeletal, and endocrine.
Underlying diseases that existed before the diagnosis of breast cancer or complications that
occurred after surgery were excluded.

Results:

The mean age of the patients was 49.62 (SD, £10.6) years, and the stages at diagnosis were
as follows: 1A (n=23, 32.4%), IIB (n=22, 31.0%), I1IA (n=14, 16.2%), I1IB (n=1, 1.4%), and
IIIC (n=11, 15.5%). After NAC with pembrolizumab, the pCR rate was 49.3% (35/71)
Fifty-three patients (62.2%) experienced adverse events, and the number of adverse events
were as follows: 1 (n=11, 20.8%), 2 (n=20, 37.7%), and 7?3 (n=22, 41.5%). Gastrointestinal
symptoms were the most common (n=46, 86.8%), and dermatologic symptoms were the
second most common (n=31, 58.5%). Among fatal irAEs, including colitis and pneumonitis,
they occurred in 11 patients (20.8%) and 2 patients (3.8%), respectively. There was no case
of hepatitis, myocarditis, or hypophysitis as fatal irAEs after NAC and pembrolizumab for
TNBC. Among these irAEs, thyroid disorders (n=16, 22.5%) were the most common adverse
event after skin rash and nausea. Of the patients with thyroid disorders, 3 experienced fatal
dysfunction. Their surgeries were delayed for an average of 8.5 weeks to correct the thyroid
imbalance before they could safely undergo general anesthesia. The remaining patients,
who did not experience such complications, were able to undergo surgery after an average
of 5.2 weeks.

Conclusion

The irAEs that occurred after NAC with pembrolizumab in TNBC were varied and included
some that were severe enough to affect the timing of surgery under general anesthesia.



Thyroid dysfunction, in particular, should be evaluated and corrected during the
neoadjuvant chemotherapy to prevent delays in surgery.
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Purpose:Examine the association between diabetes and long-term cardiovascular outcomes
in breast cancer survivors enrolled in the Malmo6 Diet and Cancer Study (MDCS).
Methods:The MDCS enrolled 17,035 Swedish women from 1991 to 1996. We identified
female MDCS participants diagnosed with invasive breast cancer between 1991 and 2014
and followed them until the first occurrence of a cardiovascular event (CVE), death,
emigration, or December 31, 2020. Participants with prevalent breast cancer (N=576),
carcinoma in situ (N=105), bilateral breast cancer (N=21), or metastatic disease at diagnosis
(N=15), were excluded. Cardiovascular outcomes were ascertained through the Swedish
National Patient Register and cause of death registries. CVE was defined as having an event
of myocardial infarction, heart failure, or stroke. Diabetes information was obtained from
six national and regional registries and treated as a time-varying variable. Survivors with
diabetes before breast cancer diagnosis were exposed from the date of diagnosis, while
those diagnosed after breast cancer were exposed from the date of diabetes diagnosis. We
fit Cox regression models to compute hazard ratios (HRs) with 95% confidence intervals
(CI) for CVEs and cardiovascular mortality comparing breast cancer survivors with and
without diabetes and stratified by adjuvant cancer therapies. Sensitivity analyses were
conducted for the subgroup of survivors with incident diabetes after breast cancer
diagnosis.

Results:Among the 1,099 breast cancer survivors followed for a median of 10.7 years, 87
had diabetes before breast cancer diagnosis, and 116 were diagnosed after breast cancer
diagnosis. During follow-up, 255 CVEs occurred, and 92 survivors died from cardiovascular
disease. Survival analysis showed that breast cancer survivors living with diabetes had an
increased risk for CVEs (HR 1.44, 95% CI 1.05-1.99) compared with breast cancer survivors
without diabetes. Stratifying by adjuvant chemotherapy, we found that survivors who
received chemotherapy had a substantially higher risk for CVEs (HR 2.34, 95% CI 1.16-
4.72). When only considering survivors with incident diabetes after breast cancer diagnosis,
the risk for CVEs was increased (HR 1.54, 95% CI 1.00-2.39) again specifically for
chemotherapy-treated individuals (HR 3.46, 95% CI 1.24-9.66). Additionally, the risk of
cardiovascular mortality was increased in survivors living with diabetes (HR 2.23, 95% CI
1.38-3.60). No differences were observed for the association with CVE when analyses were
stratified for adjuvant endocrine therapy or radiation therapy.

Conclusion:Diabetes is associated with an increased risk of long-term cardiovascular events
and cardiovascular mortality in breast cancer survivors. The risk is particularly pronounced
in survivors with incident diabetes following breast cancer diagnosis and among survivors
treated with chemotherapy. These findings underscore the importance of cardiovascular
monitoring and management in breast cancer survivors, particularly those who develop



diabetes during follow-up. Early detection and treatment of post-breast cancer diabetes
could potentially mitigate these cardiovascular risks.
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Background: Early-stage breast cancer patients frequently demonstrate iron deficiency
with or without anemia because of recurrent menstrual losses during their premenopausal
years. Itis not uncommon to remain iron deficient after menopause due to failure to replete
whole body iron stores with diet alone. Chemotherapy induces anemia through its
suppressive effects on the bone marrow and hematologic recovery can be impeded by iron
stores insufficient to manufacture new red blood cells. Available data suggests that
intravenous (IV) iron supplementation is safe in cancer patients and that anemia in cancer
patients is associated with an increase in all-cause mortality. We are conducting a
retrospective study to understand the effect of [V iron supplementation on efficacy and
toxicity in early-stage breast cancer patients receiving neoadjuvant chemotherapy. We
hypothesize that IV iron supplementation can improve rates of pathologic complete
response (pCR) and improve our ability to administer standard neoadjuvant chemotherapy
regimens by maintaining patient quality of life and reducing need for dose modifications
and treatment delays.

Objective: To identify the effect of IV iron supplementation on the efficacy and toxicity of
neoadjuvant chemotherapy in early-stage breast cancer patients.

Methods: We are analyzing efficacy endpoints (pCR, 3 year invasive disease-free survival,
etc.) and toxicity endpoints (dose reductions, dose delays, hemoglobin decreases,
hemoglobin recovery, etc.) in a retrospective cohort of breast cancer patients receiving
neoadjuvant chemotherapy. Patients will be divided into three major groups: (1) iron
deficient (ferritin &It;100) receiving IV iron, (2) iron deficient not receiving IV iron and (3)
not iron deficient (ferritin &gt;100) not receiving IV iron. pCR rate will be evaluated across
the entire cohort and subdivided by luminal (ER-positive), triple negative and HER2-
positive subtypes. We will further analyze the absolute and relative changes in hemoglobin
levels over time; the incidence of dose reductions and dose delays; and the effects on
patient quality of life as evidenced in the medical record before, during and after the course
of neoadjuvant chemotherapy.

Results: We anticipate that iron deficient patients with or without IV iron supplementation
will manifest a pCR rate no worse than non-iron deficient patients but that there will be
better tolerability and fewer dose reductions or dose delays in patients receiving IV iron
supplementation. At best, patients receiving IV iron will demonstrate a pCR rate superior to
patients not receiving IV iron, possibly regardless of whether it is indicated (ferritin
&lt;100) or not (ferritin &gt;100).

Conclusions: Iron deficiency, with or without anemia, is common in women with early-
stage breast cancer receiving neoadjuvant chemotherapy. Available data suggests that [V
iron is safe during cancer chemotherapy and may improve efficacy and minimize side
effects to these toxic drugs commonly known to cause myelosuppression. If we



demonstrate that patients receiving IV iron have improved pCR rates and decreased dose
reductions and dose delays, this could have a practice-changing effect on supportive care
interventions administered during neoadjuvant chemotherapy for early-stage breast
cancer.
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Background: Sacituzumab govitecan (SG) is a first-in-class trophoblastic antigen-2 (Trop-2)-
directed antibody?drug conjugate (ADC) composed of a humanized monoclonal antibody
(hRS7 IgG17?) that recognizes Trop-2 and SN-38, a topoisomerase I inhibitor which is
covalently attached to the antibody by a hydrolysable linker and results in DNA damage
leading to apoptosis and cell death.

SG showed a significant and clinically meaningful improvement in progression-free survival
(PFS) and overall survival (0S) compared with single-agent chemotherapy among patients
with pretreated advanced triple negative (TN) and luminal HER2 negative breast cancer
(BC) in the ASCENT1 and TROPiCS-022 trials, respectively.

SN-38 can cause early-onset diarrhea through parasympathetic stimulation and delayed
diarrhea via intestinal epithelial damage, inflammation, and dysbiosis. In clinical trials, the
safety profile of SG was manageable, with febrile neutropenia (4.8%), diarrhea (3.9%),
neutropenia (2.6%) and pneumonia (2%) being the most frequently reported serious
adverse reactions3, causing dose reductions and treatment discontinuations.

Atropine is a muscarinic acetylcholine receptor antagonist that suppresses the
parasympathetic effects of SN-38. Premedication with atropine sulfate in treatments such as
SG could improve the management of severe diarrhea associated with cholinergic
syndrome.

Objective: To evaluate the efficacy and safety of the use of prophylactic atropine to prevent
diarrhea in advanced metastatic BC patients treated with SG.

Case series: Here, we describe 17 female patients with a median age of 50 years (29-72) and
histologically confirmed TN (13) and HR+/HER2- unresectable locally advanced mBC (4)
who were treated with SG and prophylactic atropine according to the approved indications
in Spain. At baseline, most of the patients had ECOG score of 1 (52.9%) or 2 (35.3%),
positive germline BRCA 1/2 mutations (11.8%), PDL1+ (82.1%), and visceral metastasis
41.2%, central nervous system (CNS) 17.6%, and both 64.7%.

According to the efficacy results, the median lines of therapy was 3 (range 1-9), with a
median duration of response of 4 months (2-12). We observed a clinical benefit rate of
64.7%, defined as the percentage of advanced cancer patients who achieved complete
remission (5.9%), partial remission (41.2%) and stable disease (17.6%). Median
progression-free survival was 5 months.

The main treatment-related adverse events were any grade (64.7%) or grade 3-4 (23.5%)
neutropenia, and diarrhea (58.8% grade 0; 35.3% grade 1; and 5.9% grade 2; without grade
3-4), 17.6% of the patients required a dose reduction. No discontinuations due to
treatment-related adverse events were observed.



Conclusions: We observed a similar median progression-free survival to that observed in
the ASCENT trial. Adding atropine to SG led to a higher proportion of subjects

without diarrhea (58.8%) compared to ASCENT (30.2%), with no subjects presenting grade
3-4 diarrhea. These finding suggested that adding atropine to patients treated with SG
might be beneficial for reducing diarrhea while maintaining the efficacy of the treatment.

References:

1Bardia A, et al. N Engl ] Med. 2021;384(16):1529-1541.

2Rugo HS, et al. ] Clin Oncol. 2022;40(29):336576.

3Trodelvy Product Information:
https://www.ema.europa.eu/en/medicines/human/EPAR/trodelvy



P1-06-13: Financial Toxicity and Quality of Life in Breast Cancer Patients at a Safety
Net Hospital

Presenting Author(s) and Co-Author(s): Bayle Smith-Salzberg, Joshua Feinberg, Pasang
Sherpa, Vijaya Natarajan, Ashley Anderson, Mukuhi Nganga, Fleure Gallant, Jonathan Klein

Abstract Number: SESS-1393

INTRODUCTION

Financial toxicity (FT) is the burden faced from out-of-pocket expenses related to cancer
treatment, including direct cost of treatments, lost income, and travel expenses. Studies
suggest increased FT is associated with decreased quality of life (QOL) and, possibly, worse
survival. Patients from potentially marginalized groups including non-English speakers or
patients with low socioeconomic status may be particularly vulnerable to FT. Maimonides
Medical Center (MMC) is a safety net hospital in Brooklyn, NY, that treats many such
patients. Here we present preliminary data from a prospective, longitudinal study of FT in
breast cancer (BC) patients at MMC.

METHODS

All patients undergoing curative-intent treatment for BC at MMC were eligible. We collected
demographic and clinical data from patients electronic medical records. FT was assessed via
the total score on the validated Comprehensive Score for Financial Toxicity (COST) version
2 questionnaire and QOL was assessed via the summary score of the EORTC Quality of Life
Core-30 questionnaire and EORTC question 30: How would you rank your overall quality of
life in the past week? The EORTC summary score was calculated according to the scoring
manual and does not include question 30. EORTC summary score is out of a maximum of
100, with a higher score indicating better QOL. COST is scored out of a maximum of 44, with
a higher score indicating better financial well-being (FWB).

In the study, patients complete questionnaires at baseline (i.e. prior to treatment start) and
6 months later, with optional collection at 3, 9, and 12 months. Preliminary data presented
here were collected at baseline. Data analysis was performed using SPSS (version 29.0, IBM
Corp.) and R (version 4.4.1, R Core Team). Descriptive statistics, Pearson correlation,
ANOVA, and Spearmans rank correlation analyses were performed. All p values are
reported from 2-sided tests, and the results were deemed statistically significant at
p?&It;?7.05.

RESULTS

Thirty-seven patients were included in this analysis. Mean age at diagnosis was 57 (SD: 10).
13 patients (35%) did not speak English. Six patients (16%) identified as Asian, 18 (49%) as
Black, 8 (22%) white, and 5 (13%) declined to answer. Twenty patients (54%) reported
household income of less than $60k per year, 8 (22%) reported more than $60k, and 9
(24%) declined to answer. Fourteen patients (38%) had private insurance coverage, 9
(24%) Medicare, and 13 (35%) Medicaid. Six (16%) patients had DCIS, 21 (57%) had stage
T1 BC, 5 (14%) had T2-3 BC, 4 (11%) had node-positive BC and 1 (3%) had bilateral BC.

At baseline, mean COST score among all participants was 22 (SD: 10). The mean EORTC
summary score was 83 (SD: 17). For EORTC question 30, patients responded on a 7-point



Likert scale where 1 indicates very poor QOL and 7 indicates excellent QOL. No patient
marked 1 or 2, 2 (5%) marked 3, 10 (27%) marked 4, 7 (19%) marked 5, 9 (24%) marked 6,
and 9 (24%) marked 7.

Better FWB measured via (higher) COST score positively correlated with better overall QOL
via both EORTC summary score (? = 0.47; p = 0.004) and EORTC question 30 (?=0.39;p =
0.017). There was a statistically significant association between higher COST score and
patients with household incomes &gt;$60k (p = 0.002). Early-stage (DCIS or T1) was also
associated with higher COST score (p = 0.047). There was no difference between the COST
scores of patients of differing age, insurance type, language, or ethnicity (p &gt; 0.05).
CONCLUSION

Worse FT at baseline is associated with lower QOL in BC patients, underscoring the
importance of financial burdens for cancer patients. Patients with lower household incomes
and those with more advanced disease experience worse FT even before initiation of
treatment. Further work including longitudinal data collection will help inform our
understanding of how FT develops over the course of treatment and help develop future
interventions to screen for and mitigate the effects of FT.
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Background: The consequences of environmental pollution in oncology are well known and
should be addressed. Clinical trials in breast cancer typically compare different therapeutic
strategies regarding their effect on survival endpoints such as overall survival, disease-free
survival, or patient-reported outcomes like quality of life (QoL). Both endpoints relate to the
patients' quantitative (time) and qualitative (QoL) benefits, but they do not reflect the
patients' time burden caused by the treatment and the associated environmental burden
that can ultimately negatively affect the achieved benefit.

Methods: In the ongoing MyTime study (DRKS00033577) during the neoadjuvant treatment
of early breast cancer and the PADMA trial (NCT03355157) in the metastatic setting, an
enviro-logistical analysis is included to evaluate the logistical burden on the patient and the
consequent ecological burden on the environment. Therefore, we propose the clinically
relevant key principles of carbon footprint and enviro-logistical analysis that could be
incorporated in future breast cancer trials.

Results: First, according to different treatment schemes, the necessary number of contacts
with the healthcare system should be recorded as a primary variable. Its relevance lies in
the logistical analysis of the patients’ burden from the treatment. The related parameters to
the number of contacts include the time spent on necessary contacts (time burden of the
patient due to the therapy) and the climate impact in CO2 equivalents caused by the means
of transport. Second, a material evaluation based on the material and energy consumption
necessary for the application of the therapy should be assessed using carbon footprinting or
streamlined life-cycle assessment methodology. Consequently, the additional therapy-
triggered CO2 equivalents are included, and the carbon footprinting is completed. By
including the time burden on patients and the consequent environmental burden from
transport, materials, and energy consumed, beneficial information for comparing treatment
options holistically can be acquired.

Conclusions: In summary, while the primary goals will remain survival and QoL, for
treatment options with equivalent effectiveness, the enviro-logistically optimal one could be
selected to reduce patients' burden and environmental pollution, thereby avoiding
secondary negative factors affecting outcomes. Therefore, the enviro-logistical approach
should be included in clinical trials.
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Introduction. Immunotherapy and antibody drug conjugates are quickly becoming the
backbone of treatment regimens for breast cancer. However, these therapies do present
with appreciable treatment emergent adverse events that are variable and difficult to
predict in individual patients. Patient reported outcomes (PROs) are critical for
understanding the patient experience and kinetics of treatment emergent adverse event.
Therefore, providing tools for patients to capture these events outside of a clinical visit is
critical.

Methods. The Patient Reported Outcomes mobile web-based platform, Carevive PROmpt
was used to collect symptom and wellness data once per week for at least 12 weeks using
validated psychometric tools (PRO-CTCAE (symptoms), FACT-GP5 (treatment bother),
PROMIS 4a (physical function), ECORTC QLQ C30 (quality of life)). Descriptive statistics are
shared from 97 patients with breast cancer who were treated with immunotherapy
(atezolizumab, pembrolizumab) and/or an antibody drug conjugate (ado-trastuzumab
emtansine (T-DM1), fam-trastuzumab deruxtecan-nxki (T-Dxd), sacituzumab govitecan-
hziy (sacituzumab)) as standard of care. The following 16 symptoms were measured:
anxiety, constipation, cough, decreased appetite, diarrhea, fatigue, general pain, insomnia,
mouth/throat sores, muscle pain, nausea, numbness/tingling, rash, sadness, shortness of
breath, and vomiting. The number of patients reporting an individual symptom was divided
by the total number of patients each week to generate a percentage positive value for each
symptom for each week. The median percentage and interquartile range (IQR) of each
symptom over the evaluation period is reported. Data was used from multiple centers.
Results. Fifty-two (54%) triple negative, 8 (8%) HR-HER+, 17 (17%) HR+HER2+, 19 (20%)
HR+HER2-, and 1 (1%) unknown subtype were included in this analysis. The majority of
patients, 56 (58%), were clinically early-stage. The remaining patients were metastatic (32
(32%)) or unknown stage (10 (10%)). Fifty-two (54%) patients were treated with
immunotherapy plus chemotherapy regimens and 34 (35%) were treated with antibody
drug conjugates, including 18 (18%) T-DM1, 15 (15%) T-Dxd, and 2 (2%) sacituzumab.
Eleven (11%) patients were treated with an immunotherapy and antibody drug conjugate
during the study period. Sixty-one (63%) were &lt; 55 years of age, 29 (30%) were &lt;45
years of age, and 18 (19%) were less than 40 years of age. The race and ethnicity
distributions were 64 (66%) White, 19 (20%) Black or African American, 3 (3%) Asian, 2
(2%) American Indian or Alaska Native, 4 (4%) Hispanic/Latine, and 9 (9%)
Other/Unknown. The highest reported symptoms over a 32-week period were fatigue



(median 6.70% (IQR 21.65%)), muscle pain (median 4.12% (IQR 10.31%)), anxiety (median
3.09% (IQR 9.28%)), sadness (median 2.06% (IQR 6.09%)), and mouth/throat sores
(median 2.06% (IQR 3.09%)). The highest reported symptoms were reported starting
within the first week of reporting and were often reported in at least 50% of the timepoints
for each patient that reported the symptom. There were no appreciable differences between
reported symptoms from patients with metastatic versus early-stage disease.

Conclusions. The onset and duration of treatment emergent adverse events can be assessed
for individual patients. This information will facilitate earlier interventions for symptom
management of individual patients. However, a limitation is that although the
questionnaires were sufficient to alert clinical care teams of potential toxicity in general,
they were not specific to toxicities associated with immunotherapies or antibody drug
conjugates. Therefore, an opportunity area for the field is to create more specific or tailored
PROs for immune toxicities associated with immunotherapies, antibody drug conjugates,
and cell-based therapies.
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Background: Cryoablation of breast cancer (BC) is an out-patient procedure, less invasive
than surgery, cost-efficient and may provide the added benefit of anti-tumor immunity.
Cryoablation has been approved for small (?1.5 cm) low-risk (hormone receptor positive)
breast tumors and is currently being investigated for high-risk breast cancers (HER2+ and
TNBC). Cryoablation uses ultrasound to guide a cryo-probe into the tumor and, through a
series of freeze thaw cycles, kills the tumor and induces necrosis. The tumor remains in the
patient and renders it hot promoting immune cell infiltration while preserving tumor
associated antigens (TAA) to generate an immunogenic response. Our pre-clinical reports
show cryoablation results in lower rates of tumor recurrence and metastasis with increased
TILs at distant tumors. Using a murine model for TNBC cryoablation, we evaluated the
immune response following cryoablation compared to surgical resection to identify early
mechanism of the abscopal effect and potential biomarkers for cryoablation efficacy.
Methods: We used a syngeneic TNBC mouse model with an intact immune system to better
understand cryoablation and the abscopal effect utilizing a distant tumor for immune
response read out. BALB/c mice were orthotopically transplanted with 1x106 cells of the
highly metastatic TNBC 4T1-12b-luciferase expressing cell line into the fourth and ninth
mammary fat pad on left and right sides. Tumor growth and metastasis were monitored by
palpation, caliper measurements and the in vivo imaging system (IVIS) for luminescence
during the course of the experiments. At 2 weeks post-transplantation, the left tumor was
treated by either resection or cryoablation. IVIS imaging showed complete tumor
cryoablation at 24-hrs. One-week later the mice were sacrificed, necropsied for metastasis
and tissues evaluated by flow cytometry for the anti-tumor immune response.

Results: The cryoablated tumor had significant infiltration of immune cells (naive CD4+ T
cells and myeloid cells) for tissue damage control and clean-up which allows for de novo
TAA presentation. In addition, there was a significant increase in migratory cDC1s
(CD103+/XCR1+) in the tumor draining lymph node (TDLN) as well as the spleen
(secondary lymphoid tissue). In examining the distant abscopal tumors, cryoablation of the
primary tumor resulted in significantly smaller abscopal tumors and changes in TIME with
increased activated CD8+ ICOS+ T cells compared to resection. Differentially expressed gene
analysis of bulk tumors (cryoablation abscopal vs. resection abscopal) showed increased
anti-tumor changes with upregulation of tumor suppressor genes (Staté and Nlrp12) and T
and NK cell cytotoxicity (Prfl perforin) and downregulation of metastatic (Cx3cr1) and
angiogenesis and immunosuppression (Cxcl2) genes. STRING analysis for gene pathway



ontology showed several immune processes to be involved including immune system
process, cell activation, cytokine production, and cell surface receptor signaling pathways.
GSEA (gene set enrichment analysis) plot analysis identified significant changes for
hallmark genes in the Inflammatory response, IL2-Stat5 Signaling, and IL6-]Jak-Stat3
signaling.

Conclusion: Our results suggest that cryoablation enhances the myeloid response playing an
early role in generating the anti-tumor immune response and potentially influences the
TIME at distant tumors. We found increased infiltration of migratory cDC1
(CD103+/XCR1+), potent antigen presenting cells (APC) critical for effective anti-tumor
CD8+ T cell priming, in the cryoablated TDLN and spleen. This dendritic cell population also
has the ability to cross-dress/pass antigens to other APCs, making cDC1s a potential target
for immune modulation to increase anti-tumor immunity enhancing the abscopal effect.



P1-06-17: Inhibition of oncogenic PTK6 kinase enhances immune response against
triple negative breast cancer via EMT reversal

Presenting Author(s) and Co-Author(s): Hanna Irie, Ibuki Harada, Criseyda Martinez, Koichi
[to, Eunjee Lee, Jun Zhu

Abstract Number: SESS-2415

Background/Rationale. PTK6/Brk, a non-receptor tyrosine kinase, is highly expressed in
approximately 40% of triple negative breast cancers (TNBC). Higher levels of PTK6
expression are associated with worse patient outcomes. PTK6 is a driver of oncogenic
growth, survival, invasion, epithelial-mesenchymal transition (EMT), chemotherapy
resistance and metastasis. Recent studies have reported an association between PTK6
expression and an immunosuppressive microenvironment in patient breast cancers.
Therefore, in addition to tumor cell-intrinsic oncogenic functions, PTK6 may play a critical
role in shaping the tumor immune microenvironment which could modulate sensitivity to
chemo/immunotherapy of TNBC. Inhibition of PTK6 could therefore suppress TNBC tumor
growth and metastasis via dual (cell autonomous and microenvironmental) mechanisms.
Methods. Genetic and pharmacological approaches were used to downregulate/inhibit
PTK6 in immunocompetent and immunodeficient mouse models of TNBC (MMTV-myc, 4T-
1). The effects of PTK6 shRNA expression, as well as treatment with a validated PTK6 kinase
inhibitor (P21d), on TNBC tumor growth were monitored. For studies using
immunocompetent models, immune populations (tumor-infiltrating and systemic) were
analyzed by flow cytometry and immunofluorescence.

Results. MMTV-myc or 4T-1 tumor-bearing, immunocompetent mice were treated with
P21d, a validated small molecule inhibitor of PTK6 kinase activity. P21d treatment
significantly inhibited tumor growth and increased tumoral infiltration by activated,
cytotoxic immune cells (CD8+ T cells, NK cells). These effects were phenocopied by PTK6
shRNA or SNAIL shRNA expression, both of which also promote EMT reversal.
Interestingly, the effects of P21d and PTK6 shRNA treatment on tumor growth were
discordant when these same tumors were grown in immunodeficient mice; PTK6 shRNA,
but not P21d treatment, inhibited TNBC growth. These results indicate that P21ds
inhibitory effect on tumor growth i