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Trastuzumab deruxtecan (T-DXd) versus trastuzumab emtansine (T-DM1) in patients
(pts) with HER2-positive (HER2+) unresectable and/or metastatic breast cancer
(mBC): Safety follow-up of the randomized, phase 3 study DESTINY-Breast03.

Erika P. Hamilton, Vanessa PETRY HELENA Bragaia, Winnie Yeo, Sung-Bae Kim, Giampaolo
Bianchini, Toshinari Yamashita, Kan Yonemori, Kenichi Inoue, Giuseppe Curigliano, Sara A.
Hurvitz, Javier Cortes, Hiroji Iwata, Jillian Cathcart, Yali Liu, Caleb C. Lee, Emarjola Bako, Rachel
Kim, Seock-Ah Im; Sarah Cannon Research Institute/Tennessee Oncology, Nashville, TN; Instituto do
Cancer do Estado de Sao Paulo Octavio Frias de Oliveira, Sao Paulo, Brazil; Department of Clinical On-
cology, The Chinese University of Hong Kong, Hong Kong, China; Asan Medical Center, University of
Ulsan College of Medicine, Seoul, South Korea; Department of Medical Oncology, Ospedale San Raf-
faele, Milan, Italy; Department of Breast and Endocrine Surgery, Kanagawa Cancer Center, Yokohama,
Japan; National Cancer Center Hospital, Tokyo, Japan; Department of Breast Oncology, Saitama Can-
cer Center, Saitama, Japan; Department of Oncology and Hemato-Oncology, University of Milan, and
Division of Early Drug Development, European Institute of Oncology, IRCCS, Milan, Italy; David Geffen
School of Medicine; University of California, Los Angeles; Jonsson Comprehensive Cancer Center, San-
ta Monica, CA; International Breast Cancer Center (IBCC), Quironsalud Group, Barcelona, Spain, Sci-
entific Department, Medica Scientia Innovation Research, Valencia, Spain, Vall d’Hebron Institute of
Oncology (VHIO), Barcelona, Spain and Universidad Europea de Madrid, Madrid, Spain; Aichi Cancer
Center Hospital, Nagoya, Japan; Daiichi Sankyo, Inc., Basking Ridge, NJ; Daiichi Sankyo, Inc., New
Jersey, NY; Daiichi Sankyo Inc., Basking Ridge, NJ; Seoul National University College of Medicine,
Seoul National University Hospital, and Cancer Research Institute, Seoul, South Korea

Background: In the DESTINY-Breast03 (NCT03529110) primary analysis (data cutoff [DCO], May 21,
2021), T-DXd showed superiority over T-DM1 in pts with HER2+ mBC, with a significant improvement
of progression-free survival by blinded independent central review (HR, 0.284; 95% Cl, 0.217-0.373;
P < 0.001), and a safety profile consistent with prior studies. This analysis provides updated safety
data with longer follow-up. Methods: Pts were randomized 1:1 to T-DXd or T-DM1. Prespecified safety
analysis of treatment-emergent adverse events (TEAEs) was conducted; endpoints included time to
event, duration of event, and resolution. Results: At DCO (September 7, 2021), 116 (45.1%) pts vs 39
(14.9%) pts remained on treatment in the T-DXd vs T-DM1 arms; median treatment duration was 16.1
mo (range, 0.7-33.0) for T-DXd vs 6.9 mo (range, 0.7-28.5) for T-DM1. Any-grade (G), G=3, and seri-
ous AE (SAE) rates were similar for T-DXd vs T-DM1 (99.6% vs 95.4%; 53.3% vs 49.8%; and 21.0%
vs 19.2%), while exposure-adjusted incidence rates (EAIRSs; per pt-year) for G=3 and SAEs were lower
for T-DXd vs T-DM1 (0.42 vs 0.70 and 0.17 vs 0.27). Median time to TEAE associated with drug dis-
continuation or dose reduction was longer with T-DXd vs T-DM1 (224.0vs 147.0d and 96.0v 19.0 d,
respectively). Most TEAEs in >20% of pts were hematologic or gastrointestinal. Median time to first on-
set of select any-G TEAEs was 70.0 vs 42.0 d for anemia, 196.0 vs 168.0 d for lymphopenia, 132.0
vs 8.0 d for thrombocytopenia, 22.0 vs 24.0 d for fatigue, 74.5 vs 92.0 d for leukopenia, and 64.0 vs
105.0 d for neutropenia, with T-DXd vs T-DM1, respectively. In both arms, most nausea and vomiting
events were G1/2; while G>3 events with T-DXd vs T-DM1 were 6.6% vs 0.4% for nausea and 1.6% vs
0.8% for vomiting, respectively. Rates of nausea, vomiting, and alopecia were highest in cycle 1 and
lower in subsequent cycles for T-DXd. Rates of hematologic events were generally lower in earlier
cycles vs cycle =8 in both arms. Rates of adjudicated, drug-related ILD/pneumonitis were 10.9% (1
G2 event since previous DCO) with T-DXd vs 1.9% with T-DM1, with no G4/5 events. Median time to
first adjudicated, drug-related ILD/pneumonitis event was 5.9 vs 9.5 mo for T-DXd vs T-DM1, respec-
tively; at DCO, most events resolved (57.1% vs 80.0%), and follow-up is ongoing. Conclusions: In this
updated safety analysis, T-DXd demonstrated a tolerable safety profile consistent with prior studies.
Despite longer treatment duration with T-DXd, EAIRs of G>3 and SAEs were lower for T-DXd vs T-
DM1. Rates of ILD/pneumonitis for T-DXd were similar to those in the previous DCO. Nausea, vomiting,
and alopecia rates decreased over time. This longer safety update reinforces the consistent safety pro-
file of T-DXd, supporting the clinical benefit of T-DXd over T-DM1 in patients with HER2+ mBC.
Clinical trial information: NCT03529110. Research Sponsor: Daiichi Sankyo Inc. and AstraZeneca.
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Primary results from TROPiICS-02: A randomized phase 3 study of sacituzumab
govitecan (SG) versus treatment of physician’s choice (TPC) in patients (Pts) with
hormone receptor—positive/HER2-negative (HR+/HER2-) advanced breast cancer.

Hope S. Rugo, Aditya Bardia, Frederik Marmé, Javier Cortes, Peter Schmid, Delphine Loirat,
Olivier Tredan, Eva Ciruelos, Florence Dalenc, Patricia Gomez Pardo, Komal L. Jhaveri, Rosemary
Delaney, Olivia Fu, Lanjia Lin, Wendy Verret, Sara M. Tolaney; Department of Medicine, University
of California San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA;
Massachusetts General Hospital Cancer Center, Harvard Medical School, Boston, MA; Med. Fakultat
Mannheim der Universitét Heidelberg, Mannheim, Germany; Medical Oncology Department, Interna-
tional Breast Cancer Center (IBCC), Quirosalud Group, Madrid & Barcelona, Spain, Universidad Eu-
ropea de Madrid, Faculty of Biomedical and Health Sciences, Department of Medicine, Madrid, Spain;
Barts Cancer Institute, Queen Mary University of London, London, United Kingdom; Institut Curie,
Medical Oncology Department and D3i, Paris, France; Medical Oncology Department, Centre Léon
Bérard, Lyon, France; Medical Oncology, Hospital Universitario 12 de Octubre, Madrid, Spain; Institut
Claudius Regaud, IUCT-Oncopole, Toulouse, France; Hospital Universitari Vall D’Hebron, Barcelona,
Spain; Memorial Sloan Kettering Cancer Center, New York, NY; Gilead Sciences Inc, Foster City, CA;
Dana-Farber Cancer Institute, Boston, MA

The full, final text of this abstract will be available at meetings.asco.org on the day of presentation and in
the online supplement to the June 10, 2022, issue of the Journal of Clinical Oncology.
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Results from the phase 1/2 study of patritumab deruxtecan, a HER3-directed
antibody-drug conjugate (ADC), in patients with HER3-expressing metastatic breast
cancer (MBC).

lan E. Krop, Norikazu Masuda, Toru Mukohara, Shunji Takahashi, Takahiro Nakayama, Kenichi
Inoue, Hiroji Iwata, Tatsuya Toyama, Yutaka Yamamoto, Damien Mikael Hansra, Masato Takahashi,
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Ohwada, Yoshimi Tanaka, David W. Sternberg, Kan Yonemori; Dana-Farber Cancer Institute, Boston,
MA; Nagoya University Graduate School of Medicine, Nagoya, Japan; National Cancer Center Hospital
East, Kashiwa, Japan; The Cancer Institute Hospital of Japanese Foundation for Cancer Research, To-
kyo, Japan; Osaka International Cancer Institute, Osaka, Japan; Saitama Cancer Center, Saitama, Ja-
pan; Aichi Cancer Center Hospital, Nagoya, Japan; Nagoya City University, Nagoya, Japan; Kumamoto
University Hospital, Kunamoto, Japan; Piedmont Physicians Medical Oncology, Fayetteville, GA; Na-
tional Hospital Organization, Hokkaido Cancer Center, Sapporo, Japan; Saitama Medical University In-
ternational Medical Center, Hidaka, Japan; Daiichi Sankyo Co., Ltd., Tokyo, Japan; Daiichi Sankyo RD
Novare Co., Ltd., Edogawa-Ku, Japan; Daiichi Sankyo, Inc., Basking Ridge, NJ; Daiichi Sankyo Inc.,
Basking Ridge, Japan; National Cancer Center Hospital, Tokyo, Japan

Background: Patritumab deruxtecan (HER3-DXd) is a novel, investigational ADC composed of a human
anti-HER3 monoclonal antibody covalently bound to a topoisomerase | inhibitor payload via a stable
tetrapeptide-based cleavable linker. Here we report updated safety and efficacy data from this ongoing
study (U31402-A-J101; NCT02980341; JapicCTI-163401) of HER3-DXd in pts with previously
treated MBC. Methods: U31402-A-J101 is a phase 1/2, multicenter, open-label, first-in-human study
of HER3-DXd in pts with HER3-expressing MBC (N = 182). The study enrolled pts in dose-escalation
(3.2-8.0 mg/kg IV Q3W) and dose-finding portions across molecular subtypes (n = 66; including
HER2+ MBC, n = 14) followed by dose expansion in the following subtypes: HER3 high (4.8 mg/kg [n
= 33] or 6.4 mg/kg [n = 311), HER3 low (6.4 mg/kg [n = 21]) HR+/HER2—- MBC or HER3-high TNBC
(6.4 mg/kg [n = 311). HER3-high and -low were defined as >75% and 25% — < 75% membrane posi-
tivity. The primary objective was to assess safety and efficacy; secondary objectives included determin-
ing the relationship between efficacy and HER3 expression. Results: At data cutoff (16 Aug 2021),
median study duration was 31.9 mo (range, 15-56). Median age was 57 y (range, 30-83); 132
(72.5%) and 50 (27.5%) pts had an ECOG PS of O or 1. Pts had a median of 5 (range, 1-13) prior
lines of therapy for locally advanced/metastatic disease. Median treatment duration with HER3-DXd
was 5.9 mo (range, 0.7-30.6). In a pooled evaluation of dose escalation/finding and expansion, effica-
¢y is shown in pts with HR+/HER2— MBC, TNBC, and HER2+ MBC in the Table. Overall, 130 pts
(71.4%) had grade >3 TEAEs; the most common (>15%) were decreased neutrophil count (39.6%),
decreased platelet count (30.8%), anemia (18.7%), and decreased white blood cell count (18.1%).
12 pts (6.6%) experienced treatment-related interstitial lung disease according to central adjudica-
tion, including 1 grade 5 event. Conclusions: A pooled analysis in this heavily pretreated population
showed promising efficacy in pts with HR+/HER2— and HER2+ MBC as well as TNBC. The safety pro-
file with longer follow-up is consistent with previous reports and showed adequate safety and tolerabili-
ty. Studies are ongoing in MBC tumor types, with a focus on biomarkers associated with efficacy.
Clinical trial information: NCT0298034 1. Research Sponsor: Daiichi Sankyo, Co., Ltd.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT02980341
http://abstracts.asco.org

BREAST CANCER—METASTATIC

LBA1003 Oral Abstract Session

Overall survival (0S) with first-line palbociclib plus letrozole (PAL+LET) versus
placebo plus letrozole (PBO+LET) in women with estrogen receptor—positive/human
epidermal growth factor receptor 2-negative advanced breast cancer (ER+/HER2—
ABC): Analyses from PALOMA-2.

Richard S. Finn, Hope S. Rugo, Veronique C Dieras, Nadia Harbeck, Seock-Ah Im, Karen A.
Gelmon, Janice Maria Walshe, Miguel Martin, Mariana Chavez Mac Gregor, Eustratios Bananis,
Eric Roland Gauthier, Dongrui Ray Lu, Sindy Kim, Dennis J. Slamon; David Geffen School of Medi-
cine at UCLA, Los Angeles, CA; Department of Medicine, University of California San Francisco, Helen
Diller Family Comprehensive Cancer Center, San Francisco, CA; Centre Eugene Marquis, Rennes,
France; Breast Center, LMU University Hospital, Munich, Germany; Department of Internal Medicine,
Seoul National University Hospital, Cancer Research Institute, Seoul National University, College of
Medicine, Seoul, South Korea; Department of Medical Oncology, BC Cancer, Vancouver, BC, Canada;
NSABP/NRG Oncology, and Cancer Trials Ireland, St Vincent’s University Hospital, Dublin, Ireland; In-
stituto de Investigacion Sanitaria Gregorio Maranon, CIBERONC, Universidad Complutense de Ma-
drid, GEICAM Breast Cancer Group, Madrid, Spain; The University of Texas MD Anderson Cancer
Center, Houston, TX; Pfizer Inc, New York, NY; Pfizer Inc, San Francisco, CA; Pfizer Inc, San Diego, CA

The full, final text of this abstract will be availahle at meetings.asco.org on the day of presentation and in
the online supplement to the June 10, 2022, issue of the Journal of Clinical Oncology. Research Sponsor:
Pfizer Inc.
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A randomized, phase Il trial of fulvestrant or exemestane with or without ribociclib
after progression on anti-estrogen therapy plus cyclin-dependent kinase 4/6 inhibition
(CDK 4/6i) in patients (pts) with unresectable or hormone receptor—positive (HR+),
HER2-negative metastatic breast cancer (MBC): MAINTAIN trial.

Kevin Kalinsky, Melissa Kate Accordino, Codruta Chiuzan, Prabhjot Singh Mundi, Meghna S.
Trivedi, Yelena Novik, Amy Tiersten, George Raptis, Lea N. Baer, Sun Young Oh, Amelia Bruce
Zelnak, Kari Braun Wisinski, Eleni Andreopoulou, William John Gradishar, Erica Stringer-Reasor,
Sonya A. Reid, Anne O’Dea, Ruth O’'Regan, Katherine D. Crew, Dawn L. Hershman; Winship Cancer
Institute, Emory University, Atlanta, GA; Columbia University, New York, NY; Northwell Health, New
York, NY; Columbia University Herbert Irving Comprehensive Cancer Center, New York, NY; Columbia
University Irving Medical Center, New York, NY; NYU Perlmutter Cancer Center, NYU Langone Health,
New York, NY; Icahn School of Medicine at Mount Sinai, New York, NY; North Shore-Long Island Jew-
ish Health Syst, Lake Success, NY; State University of New York at Stony Brook, Stony Brook, NY;
Montefiore Medical Center, Bronx, NY; Winship Cancer Institute, Atlanta, GA; University of Wisconsin
Carbone Cancer Center, Madison, WI; Weill Cornell Medicine, New York, NY; Robert H. Lurie Compre-
hensive Cancer Center of Northwestern University, Chicago, IL; University of Alabama, Birmingham,
Birmingham, AL; Vanderbilt University Medical Center, Nahsville, TN; University of Kansas Medical
Center, Westwood, KS; Columbia University College of Physicians and Surgeons, New York, NY

The full, final text of this abstract will be available at meetings.asco.org on the day of presentation and in
the online supplement to the June 10, 2022, issue of the Journal of Clinical Oncology. Research Sponsor:
Novartis, Glenn Family Breast Center.
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Fulvestrant plus capivasertib versus fulvestrant plus placebo after relapse or
progression on an aromatase inhibitor in metastatic, estrogen receptor—positive breast
cancer (FAKTION): Overall survival and updated progression-free survival data with
enhanced biomarker analysis.

Robert Hugh Jones, Angela Claire Casbard, Margherita Carucci, Kate Ingarfield-Herbert, Rachel
Butler, Sian Morgan, Magdalena Meissner, Catherine Jane Bale, Pavel Bezecny, Sarah Moon, Chris
Twelves, Ramachandran Venkitaraman, Simon Waters, Elza De Bruin, Gaia Schiavon, Andrew
Foxley, Sacha Jon Howell; Velindre Cancer Centre and School of Medicine Cardiff University, Cardiff,
United Kingdom; Centre for Trials Research, Cardiff University, Cardiff, United Kingdom; Centre for
Trial Research, Cardiff University, Cardiff, United Kingdom; Bristol Genetics Laboratory, North Bristol
NHS Trust, Bristol, United Kingdom; Cardiff and Vale University Health Board, Cardiff, United King-
dom; Betsi Cadwaladr University Health Board, Bangor, United Kingdom; Lancashire Teaching Hospi-
tals NHS FT, Lytham St Annes, United Kingdom; University Hospitals of Morecambe Bay NHS Trust,
Milnthorpe Cumbria, United Kingdom; St. James’s Hospital and The University of Leeds, Leeds, Unit-
ed Kingdom; The Ipswich Hospital NHS Trust, Ipswich, United Kingdom; Velindre Cancer Centre, Car-
diff, United Kingdom; AstraZeneca, Cambridge, United Kingdom; Royal Marsden Hospital, London,
United Kingdom; Research and Early Development, Oncology R&D, AstraZeneca, Cambridge, United
Kingdom; University of Manchester, Manchester, United Kingdom

Background: Previous results from the Phase 2 FAKTION trial (NCT01992952) showed progression
free survival (PFS) in patients with aromatase inhibitor (Al) resistant ER+/HER2- advanced breast can-
cer was significantly longer with fulvestrant plus capivasertib vs fulvestrant plus placebo. At the time
of analysis, PFS benefit associated with capivasertib was not restricted to patients with activating mu-
tations in PIK3CA (E542K, E545K, H1047R or H1047L) or PTEN protein null. We report now mature
overall survival (OS) data with enhanced biomarker analysis. Metheds: For the enhanced analysis, avail-
able tissue and plasma samples were sent for targeted next generation sequencing (NGS) with Founda-
tion One CDx and GuardantOMNI assays. ‘Pathway altered’ (PA) was defined as any activating
mutation in PIK3CA (exons 1,4,7,9,20) or AKT1 (E17K only) or inactivating alterations in PTEN. For
samples not tested by targeted NGS, previously reported digital droplet PCR (ddPCR) results for PIK3-
CA were used, in addition to tissue AKT1 ddPCR analysis performed after the initial publication. Con-
cordance between mutations identified by ddPCR and subsequent NGS was 97%. Results: In January
2022, 108 OS events were reported (77% maturity) in the intention to treat (ITT) population. The me-
dian OS was 29.3 vs 23.4 months (mo) in the capivasertib (n = 69) vs placebo (n = 71) arms respec-
tively (HR 0.66, 95% CI 0.45-0.97; p = 0.035). In the enhanced biomarker analysis, 76 participants
were classified as PA compared to 59 in the original analysis. In the PA group, OS was 39.0 vs 20.0
mo in the capivasertib vs placebo arms respectively (HR 0.46, 95% Cl: 0.27-0.79; p = 0.005). Within
the pathway non-altered (PNA) group, median OS was 26.0 vs 25.2 mo in the capivasertib vs placebo
arms respectively (HR 0.86, 95% Cl: 0.49-1.52; p = 0.60). In the updated PFS analysis, the advan-
tage in the ITT population persisted with capivasertib vs placebo (median 10.3 vs 4.8 mo, HR 0.56,
95% Cl: 0.38-0.81; p = 0.002). PFS analysis against the updated biomarker subgroups shows a sig-
nificant improvement in PFS in the PA group: 12.8 vs 4.6 mo in the capivasertib vs placebo arms re-
spectively (HR 0.44, 95% Cl: 0.26-0.72; p = 0.001). In the PNA group, median PFS was 7.7 vs 4.9
mo in the capivasertib vs placebo arms respectively (HR 0.70, 95% CI: 0.40-1.25; p = 0.23). Conclu-
sions: Updated analysis of the FAKTION trial data show a significant improvement in OS in the ITT
population. Enhanced subgroup analysis suggests that the benefit of capivasertib in both PFS and OS
may be predominantly in patients with PIK3CA/AKT1/PTEN pathway altered tumours, but further elu-
cidation will be forthcoming from the ongoing Phase 3 CAPItello-291 study in which participants with
PA and PNA tumours have been recruited. Clinical trial information: NCT01992952. Research Spon-
sor: AstraZeneca, Cancer Research UK.
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Alpelisib (ALP) + fulvestrant (FUL) in patients (pts) with hormone receptor—positive
(HR+), human epidermal growth factor receptor 2-negative (HER2-) advanced
breast cancer (ABC): Biomarker (BM) analyses by next-generation sequencing (NGS)
from the SOLAR-1 study.

Dejan Juric, Hope S. Rugo, Albert Reising, Chong Ma, Eva M. Ciruelos, Sibylle Loibl, Christian F.
Singer, Joohyuk Sohn, Mario Campone, Pierfranco Conte, Hiroji Iwata, Farhat Ghaznawi,
Michelle Kristine Miller, Tetiana Taran, Fei Su, Fabrice Andre; Massachusetts General Hospital Can-
cer Center, Harvard Medical School, Boston, MA; Department of Medicine, University of California San
Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; Novartis Pharma-
ceuticals Corporation, East Hanover, NJ; Novartis Pharmaceuticals Corporation, Cambridge, MA; Med-
ical Oncology Department, Breast Cancer Unit, University Hospital 12 de Octubre, Madrid, Spain;
German Breast Group, Neu-Isenburg, Germany; Medical University of Vienna, Vienna, Austria; Yonsei
Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Institut de Cancérologie de
I’Ouest, Saint-Herblain, France; Istituto Oncologico Veneto, University of Padua, Padua, Italy; Aichi
Cancer Center Hospital, Nagoya, Japan; Novartis Pharma AG, Basel, Switzerland; Institut Gustave
Roussy, Villejuif, France

Background: P/K3CA mutations (mut; ~ 40% of HR+, HER2— ABC) are linked to poor prognosis. In SO-
LAR-1, ALP (PI3Ka-selective inhibitor and degrader) + FUL improved progression-free survival (PFS)
vs placebo (PBO) + FUL in pts with PIK3CA-mutated HR+, HER2— ABC. Here, we focus on efficacy
data by gene alterations in SOLAR-1 P/K3CA-altered (alt) cohort. Methods: SOLAR-1 was a phase 3,
randomized, double-blind study of ALP (or PBO) + FUL in HR+, HER2— ABC progressing on/after an
aromatase inhibitor. Baseline tissue samples with enough quantity/quality (N = 398) were retrospec-
tively tested by NGS (FoundationOne CDx 324-gene panel) and pts grouped by PIK3CA-alteration sta-
tus. Clinical benefit was assessed using PFS and hazard ratio (HR) based on tumor mutational burden
(TMB) and gene alteration status in the PIK3CA-alt cohort. No multiplicity adjustment was made. Re-
sults: PIK3CA-alt (ALP, n = 120; PBO, n=117) and PI3KCA-non-alt (ALP, n = 81; PBO, n = 80) co-
horts had differential gene alteration landscapes. In the PIK3CA-alt cohort, ALP + FUL clinical benefit
was seen across TMB quartiles (Q1: O -<2.52, Q2: 2.52 -<3.78, Q3: 3.78 -<5.04, Q4: > 5.04 mut/
megabase). ALP + FUL had greater benefit in pts with alt vs non-alt FGFR1/2 (Table). ALP + FUL ben-
efit was independent of alterations in TP53, ESR1, CCND1, MAP3K1, and ARID1A and limited in
MYC- and RADZ1I-alt cohorts. ALP + FUL benefit was seen in pts with alt genes in the MAPK (HR
[95% CI] vs PBO: alt 0.43 [0.23 - 0.801]; non-alt 0.56 [0.40 - 0.79]) and PI3K (in addition to P/K3-
CA; alt 0.68 [0.38 - 1.23]; non-alt 0.48 [0.34 - 0.68]) pathways, and implicated in CDK4/6i resis-
tance (alt 0.52 [0.30 - 0.89]; non-alt 0.53 [0.37 - 0.76]). Conclusions: The unique mut profile of
PIK3CA-alt tumors did not affect ALP + FUL benefit in pts with HR+, HER2- ABC. Clinical benefit
was maintained regardless of alterations in most BMs, including ESR1 and genes implicated in CDK4/
6i resistance, consistent with ALP targeting the PIK3CA driver oncogene. Clinical trial information:
NCT#02437318; EUDRA CT#2015-000340-42. Research Sponsor: Novartis Pharmaceuticals
Corporation.

mPFS and HR in pts receiving ALP + FUL (P/K3CA-alt cohort).
Alt mPFS,  Alt HR (95% CI)  Non-alt mPFS, Non-alt HR (95%

Genes mo (N) vs PBO mo (N) Cl) vs PBO

FGFR1 12.7 (22) 0.36 (0.16- 11.0 (98) 0.54 (0.39-0.75)
FGFR2 9.6 (9) 0.2%15.)09— 11.0(111) 0.55 (0.41-0.75)
53 85(6) 049 (028 12.0(94)  0.56 (0.39-0.80)
ESR1 12.0 (13) 0.7%.?5.)29— 11.0 (107) 0.51 (0.37-0.70)
CCND1 9.2 (31) 0.717.?(;)43» 11.2 (89) 0.47 (0.33-0.66)
MAP3K1 17.3 (13) 0.42%5.)17— 10.9 (107) 0.54 (0.40-0.75)
ARIDIA  22.1(11) 0.5%5:([8.)17- 10.9 (109) 0.51 (0.37-0.70)
MYc 5.8 (13) 1.011.1(1(?.)45— 11.6 (107) 0.49 (0.35-0.67)
RAD21 6.1 (20) 1.0?22(2;54» 11.6 (100) 0.46 (0.33-0.64)
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NRG-BROO02: A phase IIR/IlI trial of standard of care systemic therapy with or without
stereotactic body radiotherapy (SBRT) and/or surgical resection (SR) for newly
oligometastatic breast cancer (NCT02364557).

Steven J. Chmura, Kathryn A. Winter, Wendy A. Woodward, Virginia F. Borges, Joseph Kamel
Salama, Hania A Al-Hallag, Martha Matuszak, Michael T. Milano, Nora T. Jaskowiak, Hanna
Bandos, Jose G. Bazan, Robert A. Nordal, David Y. Lee, Benjamin D. Smith, Eleftherios P.
Mamounas, Julia R. White; The University of Chicago Medicine, Chicago, IL; Statistical Center, Radi-
ation Therapy Oncology Group, Philadelphia, PA; The University of Texas MD Anderson Cancer Center,
Houston, TX; University of Colorado, Aurora, CO; Durham VA Health Care System, Radiation Oncology
Service, Durham, NC; The University of Chicago, Chicago, IL; University of Michigan, Ann Arbor, MI;
University of Rochester Medical Center, Rochester, NY; University of Chicago, Chicago, IL; University
of Pittsburgh, Pittsburgh, PA; The Ohio State University Comprehensive Cancer Center, Division of Ra-
diation Oncology, Columbus, OH; Tom Baker Cancer Centr, Calgary, AB, Canada; Univ of New Mexico
Cancer Ctr, Albuguerque, NM; The Orlando Health Cancer Institute, Orlando, FL; The Ohio State Uni-
versity Comprehensive Cancer Center, Columbus, OH

Background: Prospective and retrospective studies of patients (pts) with oligometastatic (OM) disease
have supported that metastases (mets) directed treatment (MDT) with SBRT or SR in addition to stan-
dard of care systemic therapy (SOC ST) can improve progression-free (PFS) and overall survival (OS)
compared with SOC ST alone. However, randomized evidence in oligometastatic breast cancer
(OMBC) are lacking. NRG-BR002, a randomized Phase IIR/IlI trial, sought to determine the efficacy of
SOC ST + MDT (SBRT or SR) as first line treatment of OMBC. Methods: OMBC pts with < 4 extracranial
mets on standard imaging with controlled primary disease were eligible if on first line SOC ST for < 12
months without progression. Pts were randomized (1:1) to ARM 1 — SOC ST (mainly chemotherapy, en-
docrine therapy, anti-HER2) or ARM 2 — SOC ST with MDT of all mets. Stratification included mets
number (1 vs > 1), ER/PR and Her2 status, and chemotherapy use. Phase IIR targeted sample size
was 128 total/116 eligible pts, for 92% power and 1-sided significance level = 0.15 to determine if
adding MDT shows a signal for improved PFS (hazard ratio [HR] = 0.55, corresponding to median PFS
(mPFS) from 10.5 to 19 months), in order to continue to the full phase Il trial for OS. PFS and OS
were estimated by Kaplan-Meier and arms compared with log-rank. Results: 125 of the 129 pts ran-
domized were eligible (ARM 1 = 65, ARM 2 = 60). Key characteristics included median age 54, 79%
ER+ or PR+/HER2-, 13% HER2+, 8% triple negative. 60% had 1 metastasis and 20% presented syn-
chronously with primary disease. Following randomization, systemic therapy was delivered to 95% in
ARM 1 and 93% in ARM 2; ablation: SBRT 93%, SR 2%, and 5% none. The median follow-up was
30 mo. The mPFS (70% CI) in ARM 1 was 23 mo (18, 29) and 19.5 mo (17, 36) in ARM 2; 24 and
36-mo PFS (70% Cl) for ARM 1 were 45.7% (38.9, 52.5) and 32.8% (26.0, 39.5) compared with
46.8 (39.2, 54.3) and 38.1 (29.7, 46.6) in ARM 2; HR (70% CI): 0.92 (0.71, 1.17); and 1-sided
log-rank p = 0.36. As PFS did not show signal, OS reporting is included: median OS was not reached
in either arm; 36-mo OS (95% ClI) in ARM 1 71.8% (58.9, 84.7) and ARM 2 68.9% (55.1, 82.6; 2-
sided log-rank p = 0.54). Analysis of first failure showed new mets outside index area (Arm 1) /RT field
(Arm 2) developed similarly in both arms at 40%. There were fewer new mets inside treated/index area
for Arm 2 6.7% vs ARM 1 29.2%, respectively. There were no grade 5 treatment-related adverse
events (AEs), 1 grade 4 AE in ARM 1, and 9.7% and 5.3% grade 3 AEs in ARMS 1 and 2, respectively.
Circulating tumor cell counts (O vs >1) at baseline were similar in both arms and were not prognostic
HR (95% Cl): 1.04 (0.54, 2.02). Conclusions: The addition of MDT to SOC ST did not show signal for
improved PFS, nor OS difference in patients with OMBC. The trial will not proceed to the Phase Il
component. Clinical trial information: NCT02364557. Research Sponsor: National Cancer Institute
(NCI).
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Contributions of screening, early-stage treatment, and metastatic treatment to breast
cancer mortality reduction by molecular subtype in U.S. women, 2000-2017.

Jennifer Lee Caswell-Jin, Liyang Sun, Diego Munoz, Ying Lu, Yisheng Li, Hui Huang, John M.
Hampton, Juhee Song, Jinani Jayasekera, Clyde Schechter, Oguzhan Alagoz, Natasha K. Stout,
Amy Trentham-Dietz, Jeanne S. Mandelblatt, Donald A. Berry, Sandra J. Lee, Xuelin Huang,
Allison W. Kurian, Sylvia Plevritis; Stanford University, Stanford, CA; Stanford University School of
Medicine, Stanford, CA; Stanford University and VA Palo Alto Healthcare System, Millbrae, CA; Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; Dana-Farber Cancer Institute, Boston, MA;
University of Wisconsin Carbone Cancer Center, Madison, WI; Department of Biostatistics, The Univer-
sity of Texas MD Anderson Cancer Center, Houston, TX; Lombardi Cancer Center MedStar Georgetown
University Hospital, Washington, DC; Albert Einstein College of Medicine, Bronx, NY; University of
Wisconsin-Madison, Madison, WI; Harvard Medical School and Harvard Pilgrim Health Care Institute,
Boston, MA; Georgetown University Medical Center, Washington, DC; The University of Texas MD An-
derson Cancer Center, Houston, TX; Dana-Farber Cancer Institute/Harvard Medical School, Boston,
MA

Background: Treatment for metastatic breast cancer has advanced since 2000, but we do not know if
those advances have reduced mortality in the general population. Methods: Four Cancer Intervention
and Surveillance Network (CISNET) models simulated US breast cancer mortality from 2000 to 2017
using national data on mammography use and performance, efficacy and dissemination of estrogen re-
ceptor (ER) and HER2-specific treatments of early-stage (stages I-111) and metastatic (stage IV or dis-
tant recurrence) disease, and competing mortality. Models compared overall and ER/HER2-specific
breast cancer mortality rates from 2000 to 2017 relative to estimated rates with no screening or treat-
ment, and attributed mortality reductions to screening, early-stage or metastatic treatment. Results of
an exemplar model are shown. Results: The mortality reduction attributable to early-stage treatment in-
creased from 35.8% in 2000 to 48.2% in 2017, while the proportion attributable to metastatic treat-
ment decreased slightly from 23.9% to 20.6%. The increasing contribution of early-stage treatment
reflects the transition of effective metastatic treatments to early-stage disease: accordingly, ten-year
distant recurrence-free survival improved (82.5% in 2000, 87.3% in 2017; for ER+HER2+, 78.2%
t0 90.9%). Survival time after metastatic diagnosis also increased, doubling from 1.48 years in 2000
to 2.80 years in 2017, with the best survival for women with ER+HER2+ cancers (4.08 years) and
worst for ER-HER2- (1.22 years). Conclusions: Advances in metastatic breast cancer treatment are re-
flected in lower population mortality, both through transition to early-stage treatment and gains for
women with metastatic disease. These results may inform patient/physician discussions about breast
cancer prognosis and expected benefits of treatment. Research Sponsor: U.S. National Institutes of
Health.

Al ER- ER-
Year Subtypes ER+HER2+ ER+HER2- HER2+ HER2-

Mortality reduction (%) 2000 39.5 40.6 41.5 34.2 34.9
from screening, 2010 52.0 62.8 55.4 449 36.7
early-stage and 2017 56.5 69.5 58.1 59.6 39.1
metastatic treatment
(vs. estimated
mortality with no
screening or
treatment)

Fraction of mortality 2000 40.3 41.3 36.7 45.3 50.7
reduction (%) from 2010 31.5 27.1 29.9 329 456
screening 2017 31.2 25.1 30.0 31.8 44.8

Fraction of mortality 2000 35.8 41.5 39.9 19.1 24.1
reduction (%) from 2010 46.3 53.7 47.5 416 323
early-stage treatment 2017 48.2 57.6 50.4 42.1 31.0

Fraction of mortality 2000 23.9 17.1 23.4 35.7 25.2
reduction (%) from 2010 22.2 19.2 22.6 25,6 22.0
metastatic treatment 2017 20.6 17.3 19.6 26.1 24.2

Ten-year distant 2000 82.5 78.2 85.9 68.5 75.0
recurrence-free 2010 86.6 88.3 89.0 78.7 77.4
survival with early- 2017 87.3 90.9 89.1 81.4 785
stage disease (%)

Median time (years) 2000 1.48 1.68 1.66 1.55 0.92
from distant 2010 2.48 3.62 3.18 245 1.16
recurrence to breast 2017 2.80 4.08 3.47 3.30 1.22

cancer death
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ESR1 F404 mutations and acquired resistance to fulvestrant in the plasmaMATCH
study.

Belinda Kingston, Alex Pearson, Maria Teresa Herrera-Abreu, Ros Cutts, Laura Moretti, Lucy
Kilburn, Hannah Johnson, lain R. MacPherson, Alistair E. Ring, Judith Bliss, John A.
Katzenellenbogen, Nicholas C. Turner; Breast Cancer Now Toby Robins Research Centre, Institute of
Cancer Research, London, United Kingdom; Institute of Cancer Research Clinical Trials & Statistics
Unit (ICR-CTSU), London, United Kingdom; Institute of Cancer Research, London, United Kingdom;
Beatson West of Scotland Cancer Centre, Glasgow, United Kingdom; The Royal Marsden NHS Founda-
tion Trust, Surrey, United Kingdom; The Institute of Cancer Research, Clinical Trials & Statistics Unit,
London, United Kingdom; Department of Chemistry, Urbana, IL

Background: The selective estrogen receptor modulator (SERD) fulvestrant is commonly used to treat
patients with hormone receptor positive advanced breast cancer, although potential mechanisms of ac-
quired resistance are poorly understood. plasmaMATCH cohort A (NCT03182634) investigated the ac-
tivity of fulvestrant in patients with activating ESRI mutations in circulating tumor DNA (ctDNA). Here
we present analysis of baseline and end-of-treatment (EOT) ctDNA to identify potential resistance mu-
tations to fulvestrant. Methods: Paired baseline and EOT plasma samples from patients enrolled into
plasmaMATCH underwent ctDNA sequencing (Guardant360, Guardant Health) to identify acquired
mutations. For F404 analysis, MCF-7 cells were transiently transfected with estrogen receptor expres-
sion constructs containing either wildtype ESRI (WT), single ESRI mutations (D538G, E380Q,
F404L), or compound mutations (D538G_F404L, E380Q_F404L), alongside an estrogen response el-
ement (ERE)-luciferase reporter construct. Transfected cells were treated with or without fulvestrant
and ERE-luciferase activity compared. Results: Of 84 patients enrolled in cohort A, 69 had paired
baseline and EOT sequencing. Patients with baseline ESR1 Y537S had shorter progression free surviv-
al (PFS), and Y537C longer PFS, than those wild-type for each respective mutation (p = 0.03 and p =
0.04). Patients frequently acquired mutations at EOT (n = 35, 51%), including potentially targetable
mutations in 25% (including 3 PTEN, 3 BRCA1/2, 2 PIK3CA, 2 HER2, 1 BRAF). Three (4%) patients
acquired ESR1 p.F404 mutations (F404L, F4041, FA04V), with 7 mutations in total. Of 26 patients
with PFS of >16 weeks, 3 patients (12%) acquired ESRI FA04. In 800 patients screened for entry to
plasmaMATCH, one harbored a F404 mutation (0.13%), with a prior history of fulvestrant. F404 mu-
tations resided in cis with E380Q in 6/7 assessable mutations. /n vitro structural modelling revealed
that ESR1 p.F404 resides within the ESR1 ligand binding domain, and contributes to estrogen and
fulvestrant binding through a pi-stacking bond between the aromatic ring of phenylalanine and estro-
gen/fulvestrant, with all F404 mutations disrupting this bond. Transient transfection demonstrated
that single mutations D538G, E380Q, F404L and wild-type ESR1 were sensitive to fulvestrant (p <
0.0001, p = 0.0006, p = 0.04 and p = 0.0001), whereas compound mutations D538G_F404L and
E380Q_F404L were resistant. Further investigation of relative sensitivity of the FA04 mutant ESR1I to
other anti-estrogens will be presented. Conclusions: We have identified a novel resistance mechanism
to fulvestrant, with F404 mutations acquired in patients with pre-existing activating ESR1 mutations.
F404 confers fulvestrant resistance through the loss of a pi-stacking bond and likely reduced fulves-
trant binding affinity, identifying a new potential target to overcome endocrine therapy resistance. Re-
search Sponsor: Cancer Research UK and Breast Cancer Now.
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Allelic dosage of RB1 drives CDK4/6 inhibitor treatment resistance in metastatic
breast cancer.

Anton Mikhailovich Safonov, Chaitanya Bandlamudi, Pier Selenica, Antonio Marra, Emanuela
Ferraro, Diana Mandelker, David B. Solit, Michael F. Berger, Larry Norton, Simon N. Powell,
Ronglai Shen, Mark E. Robson, Sarat Chandarlapaty, Jorge S. Reis-Filho, Pedram Razavi; Hospital
of University of Pennsylvania, Philadelphia, PA; Memorial Sloan Kettering Cancer Center, New York,
NY; Memorial Sloan Kettering Cancer Center, Milan, Italy; Memorial Sloan Kettering Cancer Center,
Weill Cornell Medical College, Kravis Center for Molecular Oncology, Sloan Kettering Institute, New
York, NY

Background: We recently reported inferior outcomes to CDK4/6 inhibitors and endocrine therapy
(CDK4/6i-ET) associated with germline BRCAZ (gBRCAZ2) in a cohort of estrogen receptor (ER) positive
breast cancers. Co-occurrence of gBRCAZ with loss of heterozygosity (LOH) of neighboring RB1 was
found to portend particularly poor outcomes. Here, we sought to define the effects of pre-treatment
RB1 allelic copy number status on outcomes of CDK4/6i-ET and the likelihood of developing RB1
loss-of-function (LOF) mutations on CDK4/6i through the analysis of an expanded cohort of metastatic
ER+ breast cancer patients. Methods: Patients who underwent sequencing on MSK-IMPACT from April
2014 to May 2021 were included. For every sample preceding CDK4/6i-ET, we performed FACETS to
infer RB1 allele specific copy number, ploidy, tumor purity and fraction genome altered (FGA). Pa-
tients were categorized based on RBI allelic status: HetlLoss (total of one allelic copy), copy neutral
LOH (CNLOH), other allelic imbalance including all other aneuploidy states, and diploid. Progression
free survival (PFS) was assessed using univariate and multivariate Cox proportional hazard models ad-
justed for ET partner and FGA. Firth penalized logistic regression was used to study association of pre-
treatment RB1 status with acquired RB1 LOF variants in paired post-CDK4/6i samples. Results: Of
2,630 potentially eligible patients, 279 patients had genomic sequencing performed prior to 1st line
CDKA4/6i-ET. Of these, 75 (26.8%) exhibited RBI HetlLoss, 39 (14.0%) had CNLOH of RBI, 111
(39.7%) exhibited diploid RBI state, while 54 (19.4%) had other patterns of RB1 allelic imbalance.
All non-diploid RB1 states were associated with significantly shortened PFS relative to diploid (univari-
ate HetLoss HR: 2.05, 95% CI: 1.42, 2.97; CNLOH HR: 2.08, 95% Cl: 1.32, 3.25; other imbalance
HR: 1.70, 95% Cl: 1.11, 2.58). Only HetLoss remained significant when adjusted for FGA (HR 1.61,
95% Cl: 1.09, 2.38, p = 0.017). RBI LOF was rare in pre-CDK4/6i tumors (< 1%); excluding these
cases did not change our results. Of the 176 patients with paired pre- and post-CDK4/6i samples, only
RB1 HetLoss in pre-CDK4/6i sample was significantly associated with development of RB1 LOF muta-
tions in post-CDK4/6i sample (18.4%) as compared to diploid (4.2%, OR 4.25, 95% CI 1.02, 17.7, p
=0.047). These results indicate that tumors with one functional copy of RB1 are more likely to acquire
RBI1 LOF on CDK4/6i to achieve biallelic RB1 loss as a mechanism of CDK4/6i resistance. Conclu-
sions: We demonstrate that LOH and allelic imbalance of RB1 are associated with shorter PFS on
CDK4/6-ET. We postulate this may occur partly as a result of more frequent acquired RB1 LOF muta-
tions under selective pressure of CDK4/6i. These data supports the implementation of more refined al-
lele-specific copy number methods and identifies a high-risk population for escalated monitoring and
treatment approaches. Research Sponsor: Conquer Cancer Foundation of the American Society of Clin-
ical Oncology.
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Use of real-world data (RWD) to assess the utility of cell-free circulating tumor DNA
(cfDNA) in identifying resistance to early treatment in advanced breast cancer (aBC).

Seth Andrew Wander, Caroline Weipert, Jiemin Liao, Nicole Zhang, Pedram Razavi; Massachusetts
General Hospital Cancer Center, Boston, MA; Guardant Health, Inc., Redwood City, CA; Memorial
Sloan Kettering Cancer Center, New York, NY

Background: The approvals of CDK4/6 inhibitors (CDK4/6i) and alpelisib (a PI3Ka inhibitor, PI3Ki)
have overhauled early treatment of hormone positive aBC. While some clinical trials have investigated
mechanisms of resistance to these drugs, their impact on tumor evolution requires further exploration.
Here we use cfDNA to examine molecular changes pre- and post-CDK4/6i or PI3Ki treatment and use
RWD to assess the impact of putative resistance alterations on response to treatment. Methods: Pa-
tients (pts) with aBC were identified via the Guardant INFORM database and included if they had a
cfDNA test within 90 days prior to therapy initiation and/or 90 days after therapy discontinuation with
CDK4/6i or PI13Ki. Pts with RBI loss of function (LOF) alterations (alts) who received CDK4/6i and pts
with PTEN LOF alts who received PI3Ki were separately identified, and these cohorts were matched
1:3 with a RB1/PTEN negative population respectively, by age (+/- 5 years), sex, year of cfDNA test,
and line of therapy. Log-rank tests were used to assess differences in time to discontinuation (TTD)
and time to next treatment (TTNT). Results: Differences in the frequencies of certain alts detected in
pts pre- and post-CDK4/6i or PI3Ki treatment are shown (Table). Pts with RBI LOF alts prior to the
start of CDK4/6i had significantly worse TTD and numerically worse TTNT versus controls (TTD = 3
mos vs 4.7 mos, p=0.018; TTNT = 7.3 mos vs 8 mos, p=0.082). Pts with PTEN LOF alts prior to start
of PI3Ki had no significant difference in TTD or TTNT versus controls (TTD = 4.1 mos vs 4.1 mos,
p=0.92; TTNT = 7.4 mos vs 7 mos, p=0.32). Notably, 54% of pts receiving CDK4/6i and 84% of pts
receiving PI3Ki were on their third or later line of therapy. Gonclusions: Using cfDNA, we were able to
further characterize the resistance landscape of both CDK4/6i and PI3Ki, and identified specific
ESR1, RB1 and PTEN alterations that appear likely to occur under the pressure of therapy. Our real-
world analysis examining RB1 LOF alts added further evidence to suggest it may be both a primary and
acquired resistance mechanism to CDK4/6i. As a non-invasive alternative to tissue biopsies, this data
further illustrates that cfDNA can provide unique insight into tumor evolution and disease progression
in the aBC setting. Research Sponsor: None.

N of Pts+ Pre-CDK4/ N of Pts+ Post-CDK4/  Chi-square N of Pts+ Pre-PI3Ki N of Pts+ Post- Chi-square
Biomarker 6i (%) (n = 800) 6i (%) (n= 2,408) p value (%) (n = 399) PI3Ki (%) (n = 93) p value

ESRI Alts 156 (20) 709 (29) < 0.0001 195 (49) 42 (45) 0.52
D538G 75 (9) 399 (17) <0.001 111 (28) 21(23) 0.31
Y5378 50 (6) 234 (10) 0.003 68 (17) 15 (16) 0.83
Y537N 24 (3) 154 (6) < 0.001 39 (10) 7(8) 0.50
PIK3CA Alts 273 (34) 814 (34) 0.87 374 (94) 75 (81) <0.001
RB1 LOF 13 (2) 116 (5) < 0.0001 46 (12) 78 0.26
Splice Site 5(1) 25(1) 0.29 13 (3) 1(1) 0.25
Mutations
*PTEN LOF - - - 19 (5) 8(9) 0.14
T319fs - - - 3(1) 6 (6) <0.001

*Detected at < 2%.
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Circulating tumor DNA (ctDNA) and serum thymidine kinase 1 activity (TKa) matched
dynamics in patients (pts) with hormone receptor—positive (HR+), human epidermal
growth factor 2-negative (HER2-) advanced breast cancer (ABC) treated in first-line
(1L) with ribociclib (RIB) and letrozole (LET) in the BioltaLEE trial.

Grazia Arpino, Giampaolo Bianchini, Luca Malorni, Alberto Zambelli, Fabio Puglisi, Lucia Del
Mastro, Marco Colleoni, Filippo Montemurro, Giulia Valeria Bianchi, Ida Paris, Giacomo Allegrini,
Stefano Tamberi, Marina Elena Cazzaniga, Michele Orditura, Claudio Zamagni, Donatella Grasso,
Matteo Benelli, Maurizio Callari, Antonina Benfante, Michelino De Laurentiis; Department of Medi-
cal Clinics and Surgery, Universita Federico Il, Napoli, Italy; Department of Medical Oncology, Ospe-
dale San Raffaele, Milan, Italy; Department of Oncology and Translational Research Unit “Sandro
Pitigliani”, Ospedale di Prato, Azienda USL Toscana Centro, Prato, Italy; U.S.C. Oncologia, Presidio
Ospedaliero Papa Giovanni XXIII, Bergamo, Italy; S.O.C. Oncologia Medica e Prevenzione Oncologica,
IRCCS, Centro di Riferimento Oncologico, Aviano, Italy; U.0.S.D. Breast Unit, IRCCS Ospedale Policli-
nico San Martino, Genoa, Italy; Senologia Medica, IEO, Istituto Europeo di Oncologia, IRCCS, Milano,
Italy; Istituto di Candiolo, FPO, IRCCS, Candiolo, Torino, Italy; SC Oncologia Medica 1, Fondazione
IRCCS Istituto Nazionale Tumori Milano, Milan, Italy; Fondazione Policlinico Universitario Agostino
Gemelli, IRCCS, Rome, Italy; U.O.C. Oncologia Medica, Presidio Ospedaliero Livorno, Livorno, ltaly;
U.0. Oncologia, P.O. Ospedale degli Infermi — AUSL, Ravenna, Italy; Phase 1 Research Unit & Oncolo-
gy Unit, Azienda Socio Sanitaria Territoriale Monza & Milano Bicocca School of Medicine and Surgery,
Monza, Italy; U.O.C. Oncologia Medica e Ematologia, A.O.U. Universita Degli Studi L. Vanvitelli, Napo-
li, Italy; IRCCS Azienda Ospedaliero-Universitaria di Bologna, Bologna, Italy; Oncology, Novartis Farma
SpA, Origgio, Italy; Department of Oncology and Bioinformatics Unit, Ospedale di Prato, Azienda USL
Toscana Centro, Prato, Italy; CRUK Cambridge Institute, University of Cambridge Li Ka Shing Centre,
Cambridge, United Kingdom; IRCCS Istituto Nazionale Tumori Fondazione G Pascale, Napoli, Italy

Background: Independent early dynamic assessment (baseline [DO] and day 15 of first cycle [D15]) of
both TKa and ctDNA was prognostic and predictive in pts with HR+, HER2— ABC treated with RIB+-
LET enrolled in the BioltaLEE trial (NCTO3439046). Here we performed a combined analysis of these
two biomarkers. Methods: 287 pts were enrolled in the study. Overall, early dynamics were assessable
for both biomarkers in 241/287 pts (84.0%). Methods applied for ctDNA and TKa evaluation were pre-
viously reported. For ctDNA, samples were defined as wild type (WT) if no mutations were observed at
DO and D15, ctDNA positive (+) if with or negative (-) if without a primary target mutation at D15.
Samples were TKa+ or TKa- if TKa levels were above or below the limit of detection at D15. According
to ctDNA and TKa pts were classified as: WT/TKa-, WT/TKa+, ctDNA-/TKa-, ctDNA-/TKa+, ctDNA+/
TKa- and ctDNA+/TKa+ and then divided into 3 main study groups (GRs) WT/TKa- (GR1, n = 126),
WT/TKa+, ctDNA-/TKa-, ctDNA-/TKa+, ctDNA+/TKa- (GR2, n = 96) and ctDNA+/TKa+ (GR3, n = 19).
The association between biomarkers and PFS (progression-free survival) was estimated using Kaplan-
Meier analysis and multivariate Cox models with 95% confidence intervals (Cls) adjusted for clinical
variables. Results: Median follow-up was 26.9 months. In multivariate Cox models both TKa dynamics
and mutational tumor burden at D15 were independently predictive of PFS. Hazard ratios (HRs) were
0.37 (95% CI: 0.23-0.60; p < 0.0001) for WT vs ctDNA+ and 0.56 (95% CI: 0.32-1.00; p =
0.0506) for ctDNA- vs ctDNA+. For TKa, HR was 0.49 (95% CI: 0.30-0.80; p = 0.0040) in TKa- vs
TKa+. Interestingly combining the two variables further improve prediction of outcome. HRs for TKa-
vs TKa+ were 0.17 (95% Cl: 0.09-0.32; p < 0.0001), 0.28 (95% ClI: 0.13-0.59; p = 0.0009) and
0.44 (95% Cl: 0.23-0.86; p = 0.0169) in WT, ctDNA- and ctDNA+ pts, respectively. Considering the
3 study GRs, median PFSs (95% CI) were not reached (27.89, NE), 19.58 (13.83, 23.39) and 6.65
(2.83, 12.16) months in GR1, GR2 and GR3, respectively, p < 0.001. At multivariate Cox models,
HRs of GR1 and GR2 compared with GR3 were 0.17 (95% Cl: 0.09-0.32; p < 0.0001) and 0.37
(95% Cl: 0.20-0.67; p = 0.001) respectively. Gonclusions: These findings suggest that combining the
early dynamic assessment of both ctDNA and TKa may improve outcome prediction in pts treated with
RIB+LET. Pts with ctDNA+/TKa+ are strongly enriched for non-responders. TKa and ctDNA capture
different features of tumor biological activity and their combination warrants further evaluation in rela-
tion to other treatments, settings, and diseases. Clinical trial information: NCTO3439046. Research
Sponsor: Novartis Farma SpA.
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Effect of socioeconomic status as measured by Neighborhood Deprivation Index on
survival in metastatic breast cancer.

Susrutha Puthanmadhom Narayanan, Margaret Q. Rosenzweig, Dianxu Ren, Steffi Oesterreich,
Adrian V. Lee, Adam Brufsky; University of Pittsburgh Medical Center Cancer Center, Pittsburgh, PA;
University of Pittsburgh, Pittsburgh, PA; University of Pittsburgh Cancer Institute, Pittsburgh, PA; Uni-
versity of Pittsburgh Medical Center, Pittsburgh, PA

Background: Socioeconomic status (SES) and race are major determinants of health outcomes in the
United States. We aim to assess the effect of SES as measured by the Neighborhood Deprivation Index
(NDI) and race on outcomes in metastatic breast cancer patients at our center. Methods: The NDI
scores for patients with metastatic breast cancer who were treated at our center between 2000 and
2017 were obtained from the Neighborhood Atlas using their Zip-Code (N = 1246). The SES groups
were defined as low deprivation with an NDI score in the bottom tertile and high deprivation with NDI
in the top or middle tertiles. Baseline characteristics were compared between the SES groups with
Bonferroni correction. Univariate and multivariate survival analysis were performed using the R pack-
ages “survival” and “survminer”. Results: Race was the only baseline characteristic that was signifi-
cantly different between the SES groups, the high deprivation group had a higher proportion of African
Americans (10.5%) than the low deprivation group (3.7%, P = 9.3e-05). In univariate Kaplan-Meier
survival analysis, both SES and race had significant effect on overall survival such that the high depri-
vation group had worse survival than low deprivation (Log Rank P = 0.01) and African Americans had
worse survival than Caucasians (P = 0.008). In multivariate Cox proportional hazard model, SES, but
not race, had a significant effect on overall survival (hazard ratio for high deprivation was 1.19 [95%
Confidence interval 1.04 - 1.37], P =0.01; Table). Progression-free survival on first-line chemotherapy
was not different between the SES groups or racial groups in both univariate and multivariate analysis.
Conclusions: The current study shows that patients from the high deprivation group (i.e., low SES),
have worse survival in metastatic breast cancer. Race was no longer a significant predictor of survival
when SES was accounted for in the analysis. This possibly suggests that poor outcomes in the African
American population is explained by the association between low SES and African American race.
Based on these results, there is an urgent need for healthcare investments in the low SES neighbor-
hoods. Research Sponsor: None.

Cox proportional hazard model for survival in metastatic breast cancer.

Hazard ratio

[95% confidence interval] P value
Race = Caucasian 0.8145 [0.6430 - 0.09
1.0318]

SES group = High deprivation (i.e., low 1.1911[1.0367 - 1.368] 0.01
SES)

Age at metastatic diagnosis 1.0095 [1.0045 - 0.0002
1.0145]

Subtype = ER+/HER2- 0.9685 [0.7702 - 0.78
1.2178]

Subtype = ER+/HER2+ 0.8140 [0.6196 - 0.14
1.0692]

Subtype = Triple negative 2.0315[1.5827 - 2.64e-
2.60771 08
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Increasing Black patient participation in metastatic breast cancer clinical trials: The
BECOME (Black Experience of Clinical Trials and Opportunities for Meaningful
Engagement) project.

Stephanie Walker, Martha Carlson, Carol B. White, John Howell, Tisha M. Felder; Metastatic Breast
Cancer Alliance, New York, NY; CBWhite, Evanston, IL; Brigham Young University, Provo, UT; Univer-
sity of South Carolina, Columbia, SC

Background: Among U.S. racial/ethnic groups, Black people with breast cancer have the highest death
rate and shortest survival. Although ~15% of cancer patients in the U.S. are Black, only 4-6% of clini-
cal trial participants are Black. Only when trial participants reflect the diversity of the general popula-
tion can oncologists understand how a drug works across subpopulations. The objectives of the
BECOME initiative are to understand barriers to trial participation by Black patients with metastatic
breast cancer (MBC) and to identify actions to increase participation. Methods: BECOME is sponsored
by the Metastatic Breast Cancer Alliance, a consortium of representatives from nonprofit organizations,
pharmaceutical/biotech companies, and patient advocates, many of whom are living with MBC. Find-
ings from a literature review and Key Informant interviews informed a survey of U.S. adults living with
MBC. Results: Of 424 survey respondents, 102 (24%) self-identified as Black. Black respondents’
trust and satisfaction with their oncology care team were high (> 90%), and 83% of Black respondents
were somewhat or very likely to consider trial participation. However, 40% of Black respondents re-
ported no one on their care team had discussed trials. Black respondents’ reasons to not participate in
a trial included concerns about side effects (73%) and effectiveness (63%). Black respondents were
more likely than non-Black respondents to believe unstudied treatments may be harmful (57% vs
31%). Black respondents were less likely than non-Black respondents to indicate they trust trials
(73% vs 91%) and trust that people of all races/ethnicities get fair treatment in trials (32% vs 56%).
Black respondents were more likely than non-Black respondents to value receiving trial information
from someone with the same racial/ethnic identity (67% vs 10%), who has had breast cancer (73% vs
44%) or MBC (73% vs 51%), or who has been in a trial (72% vs 48%). Black respondents were also
more likely to be motivated to participate to ensure people with their racial or ethnic identity will bene-
fit (83% vs 51%). Conclusions: Black patients with MBC are willing to consider participating in clinical
trials. Actionable steps to increase Black patient participation include: 1) enhancing awareness about
trials by informing patients, increasing education, training healthcare providers to deliver patient-
friendly information in an unbiased manner, and providing messaging from people of shared racial/eth-
nic identity and health experience; 2) building trust through clear communication; 3) addressing con-
cerns about side effects, effectiveness, harm, and fair treatment; and 4) helping patients find and
access trials. All stakeholder groups have a role to play in increasing Black patient participation in
MBC clinical trials. Research Sponsor: Metastatic Breast Cancer Alliance.
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Quality of life (QOL) with ribociclib (RIB) plus aromatase inhibitor (Al) versus
abemaciclib (ABE) plus Al as first-line (1L) treatment (tx) of hormone receptor-positive/
human epidermal growth factor receptor-negative (HR+/HER2—) advanced breast
cancer (ABC), assessed via matching-adjusted indirect comparison (MAIC).

Hope S. Rugo, Joyce O’Shaughnessy, Komal L. Jhaveri, Sara M. Tolaney, Fatima Cardoso, Aditya
Bardia, Vikalp Kumar Maheshwari, Sandeep Tripathi, Purnima Pathak, Sina Haftchenary, Peter A.
Fasching; Department of Medicine, University of California San Francisco, Helen Diller Family Com-
prehensive Cancer Center, San Francisco, CA; Baylor University Medical Center, Texas Oncology, US
Oncology Network, Dallas, TX; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber
Cancer Institute, Boston, MA; Champalimaud Clinical Center, Lisbon, Portugal; Massachusetts Gener-
al Hospital Cancer Center, Harvard Medical School, Boston, MA; Novartis Pharmaceuticals, Hydera-
bad, India; Novartis Ireland Ltd, Dublin, Ireland; Novartis Canada Pharmaceuticals Inc., Dorval, QC,
Canada; University Hospital Erlangen, Erlangen, Germany

Background: The combination of a cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) + endocrine thera-
py is the recommended 1L tx for HR+/HER2— ABC. A statistically significant overall survival (OS) ben-
efit with RIB + Al was recently reported for MONALEESA-2 (ML-2); final OS results for the MONARCH
3 (MON-3) trial of ABE + Al are pending. QoL is an important end point that affects tx decisions. Un-
derstanding the impact of CDK4/6i on QoL is of increasing importance given use in earlier tx lines for
ABC and an emerging role in treating early breast cancer, where QoL considerations may be more rele-
vant. MAIC analysis allows for comparative effectiveness in the absence of head-to-head trial data. In
this analysis, patient (pt)-reported QoL for the Phase Il ML-2 (RIB + Al) and MON-3 (ABE + Al) trials
were compared using MAIC with a focus on individual domains; the PALOMA-2 trial could not be con-
sidered for this analysis because of the different pt-reported outcome measures evaluated in the trial
compared to ML-2 and MON-3. Methods: An anchored MAIC of QoL with RIB + Al vs ABE + Al was per-
formed using data from EORTC QLQ-C30 and BR-23 questionnaires, individual participant data from
ML-2 (data cutoff: 6/10/2021), and published data from MON-3 (data cutoff: 11/3/2017). All avail-
able QoL data were used in this analysis; the median follow-up for ML-2 was 79.7 months, and the me-
dian duration of follow-up at which QoL data were reported for MON-3 was 26.73 months. Inclusion
and exclusion criteria were generally similar. Pts in both arms of ML-2 were weighted to match base-
line characteristics in the corresponding arms of MON-3. Cox proportional hazards model was used to
generate hazard ratios (HRs); anchored HRs were calculated using the Bucher method. Time to sus-
tained deterioration (TTSD) was calculated as the time from randomization to a > 10-point deteriora-
tion with no later improvement above this threshold. Results: 205 and 149 pts from the ML-2 arms of
RIB/PBO were matched to 328 and 165 pts from the ABE/PBO arms of MON-3. After weighting, pt
characteristics were well balanced. TTSD significantly favored RIB vs ABE in appetite loss (HR, 0.46;
95% Cl, 0.27-0.81), diarrhea (HR, 0.42; 95% Cl, 0.23-0.79), and fatigue (HR, 0.63; 95% CI, 0.41-
0.96) as measured by QLQ-C30 and arm symptoms (HR, 0.49; 95% ClI, 0.30-0.79) as assessed by
BR-23. TTSD did not significantly favor ABE vs RIB in any functional or symptom scale of the QLQ-
C30 or BR-23. Conclusions: This MAIC suggests that RIB + Al is associated with better symptom-relat-
ed QoL vs ABE + Al for postmenopausal pts with HR+/HER2— ABC in the 1L setting. QoL differences
between CDK4/6i and their associated adverse event profiles may impact clinical decisions in HR+/
HER2— ABC. Research Sponsor: Novartis Pharmaceuticals.
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Characterization of alpelisib-associated hyperglycemia in metastatic breast cancer.

Sherry Shen, Yuan Chen, Andrea Carpio, Cassandra Chang, Neil M. lyengar; Memorial Sloan Ketter-
ing Cancer Center, New York, NY; Department of Medicine, Memorial Sloan Kettering Cancer Center,
New York, NY

Background: For women with metastatic hormone receptor (HR)-positive, human epidermal growth fac-
tor 2 (HER2)-negative breast cancer, the combination of alpelisib and fulvestrant improves progres-
sion-free survival in those with PIK3CA mutations. Hyperglycemia is a major toxicity of PI3K inhibitors
including alpelisib, which limits the clinical efficacy of these drugs due to interrupted/reduced dosing
and discontinuation. In the SOLAR-1 trial that led to the Food and Drug Administration (FDA) approval
of alpelisib, over 60% of patients developed hyperglycemia of any grade, and over 36% developed
grade 3-4 hyperglycemia. Here we describe the incidence and treatment of alpelisib-associated hyper-
glycemia in a single center cohort. Methods: Patients with metastatic breast cancer who received alpeli-
sib on a clinical trial or as part of standard care from 2013-2021 at Memorial Sloan Kettering Cancer
Center were included in this retrospective study. Patient and tumor characteristics and pre-treatment
body mass index (BMI), hemoglobin Alc, and serum glucose levels were abstracted from medical re-
cords. Alpelisib dose interruptions, reductions, or discontinuation was recorded as well as endocrinolo-
gy consultation and use of anti-hyperglycemic agents. Date of progression and/or death were recorded
where applicable. Results: 247 patients were included in this study, among whom 245 (99.1%) were
female and 198 (80.1%) were white. 100 (40.5%) were treated on a clinical trial. Median baseline
BMI was 25.4 kg/m?. Among 164 patients with baseline hemoglobin Alc levels available, 93 (56.7%)
patients had normal hemoglobin Alc, 54 (32.9%) had prediabetes, and 17 (10.4%) had diabetes.
152 patients (61.5%) developed hyperglycemia of any grade; 56 (22.7%) developed grade 3 and 16
(6.5%) developed grade 4 hyperglycemia. The median time to onset of hyperglycemia was 16 days.
BMI =25 kg/m? or hemoglobin Alc >5.7% were strongly predictive of development of any-grade hyper-
glycemia (p= 0.036 and p< 0.001, respectively) and grade 3-4 hyperglycemia (p< 0.001 for both).
Among those who developed hyperglycemia, 101 (40.9%) received treatment; 69 patients (27.9%) re-
quired only 1 anti-hyperglycemic agent whereas 9 (3.6%) required >3 anti-hyperglycemic agents. 49
(19.8%) were referred for endocrinology consult. In 66 patients (26.7%), alpelisib was held until reso-
lution of hyperglycemia; 42 patients (17%) required dose reductions, and 11 (4.5%) discontinued al-
pelisib due to hyperglycemia. There was no significant difference in progression-free survival by
hyperglycemia status or severity of hyperglycemia. Conclusions: Overweight BMI and hemoglobin Alc
in the prediabetes or diabetes range were strongly predictive of developing alpelisib-associated hyper-
glycemia. Management of these co-morbidities prior to alpelisib treatment should be strongly consid-
ered. Research Sponsor: None.
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Impact of ribociclib (RIB) dose modifications (mod) on overall survival (OS) in patients
(pts) with HR+/HER2- advanced breast cancer (ABC) in MONALEESA(ML)-2.

Lowell L. Hart, Aditya Bardia, Joseph Thaddeus Beck, Arlene Chan, Patrick Neven, Erika P.
Hamilton, Joohyuk Sohn, Gabe S. Sonke, Thomas Bachelot, Laura Spring, Fabienne Le Gac, Huilin
Hu, Ming Gao, Michelino De Laurentiis; Florida Cancer Specialists and Research Institute, Fort My-
ers, FL; Massachusetts General Hospital Cancer Center, Harvard Medical School, Boston, MA; High-
lands Oncology Group, Springdale, AR; Breast Cancer Research Centre-WA, Perth & Curtin University,
Perth, Australia; Universitaire Ziekenhuizen (UZ) - Leuven Cancer Institute, Leuven, Belgium; Sarah
Cannon Research Institute/Tennessee Oncology, Nashville, TN; Yonsei Cancer Center, Yonsei Universi-
ty College of Medicine, Seoul, South Korea; Department of Medical Oncology, The Netherlands Cancer
Institute, Amsterdam, Netherlands; Centre Léon Bérard, Lyon, France; Massachusetts General Hospi-
tal, Boston, MA; Clinical Development & Analytics Global Drug Development-Oncology, Basel, Switzer-
land; Novartis Pharmaceuticals Corp, East Hanover, NJ; Novartis Pharma AG, Basel, Switzerland;
Istituto Nazionale Tumori IRCCS “Fondazione G. Pascale"-Breast Oncology Unit, Naples, Italy

Background: The phase 3 ML-2, -3, and -7 trials all demonstrated consistent and statistically signifi-
cant OS benefit with RIB (starting dose: 600 mg/d 3 wk on/1 wk off) vs PBO in pts with HR+/HER2-
ABC. RIB dose mod (reductions and/or interruptions) when needed did not impact OS benefit with RIB
+ endocrine therapy (ET) in previous analyses of ML-3/-7. Here we present data on the effect of RIB
dose mod on OS in postmenopausal pts with HR+/HER2- ABC in ML-2. Methods: ML-2
(NCT01958021) enrolled postmenopausal pts randomized 1:1 to first-line RIB + letrozole (LET) or
PBO + LET. Landmark (LM) analyses of OS were performed to evaluate the association between dose
reductions (yes vs no) and OS. Multiple LM times were considered to determine the sensitivity of the
findings. As an alternative to LM analysis, a Cox proportional hazards model with a time-varying covari-
ate was performed. Two time-dependent variables, dose reduction (with/without mod from 600 mg
starting dose) and relative dose intensity 2 (RDI2), were included in the respective model as covariates
to explore the association with OS. To account for differences in time to first dose mod, RDI2 reflects
the post—dose mod period. Median (m) OS was obtained using a modified Kaplan-Meier method. Re-
sults: At data cutoff (June 10, 2021; m follow-up, 49.35 [range, 0-86.7] mo), 209 of 334 pts
(62.6%) had > 1 RIB dose reduction and 125 of 334 (37.4%) had O RIB dose reduction. LM analyses
by dose reduction are presented (Table). mOS was 66.0 (95% Cl, 57.6-75.7) mo in pts with > 1 RIB
dose reduction vs 60.6 (95% Cl, 42.5-79.2) mo in pts with no RIB dose reductions (HR, 0.87 [95%
Cl, 0.65-1.18]). RDI2 was classified according to tertile: low (< 64.27%), medium (64.27%-
95.86%), and high (> 95.86%). In pts with low, medium, and high RDI2, mOS was 62.6 (95% Cl,
50.0-80.7) mo, 63.9 (95% ClI, 48.8-not reached [NR]) mo, and 65.3 (95% ClI, 50.5-NR) mo, respec-
tively (HR low vs high, 0.99 [95% CI, 0.69-1.42]; HR medium vs high, 0.97 [95% CI, 0.62-1.38]).
Conclusions: In this exploratory analysis of ML-2, OS benefit was maintained in pts with HR+/HER2-
ABC who required mod from the recommended starting dose of RIB (600 mg/d 3 wk on/1 wk off). No
relationship was observed between OS and RIB dose reduction or RDI2; OS benefit with RIB was ob-
served in all groups. Clinical trial information: NCT01958021. Research Sponsor: Novartis
Pharmaceuticals.
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Alpelisib (ALP) + endocrine therapy (ET) in patients (pts) with hormone receptor-
positive (HR+), human epidermal growth factor receptor 2-negative (HER2-),
PIK3CA-mutated (mut) advanced breast cancer (ABC): Baseline biomarker analysis
and progression-free survival (PFS) by duration of prior cyclin-dependent kinase 4/6
inhibitor (CDK4/6i) therapy in the BYLieve study.

Dejan Juric, Hope S. Rugo, Stephen K.L. Chia, Florence Lerebours, Manuel Ruiz-Borrego, Pamela
Drullinsky, Eva M. Ciruelos, Patrick Neven, Yeon Hee Park, Christina H. Arce, Ennan Gu, Mukta
Joshi, Estelle Roux, Murat Akdere, Nicholas C. Turner; Massachusetts General Hospital Cancer Cen-
ter, Harvard Medical School, Boston, MA; UCSF Helen Diller Family Comprehensive Cancer Center,
University of California San Francisco, San Francisco, CA; British Columbia Cancer Agency, University
of British Columbia, Vancouver, BC, Canada; Institut Curie, PSL Research University, Saint-Cloud,
France; Hospital Virgen del Rocio de Sevilla, Seville, Spain; Memorial Sloan Kettering Cancer Center,
New York, NY; Hospital Universitario 12 de Octubre, Madrid, Spain; University Hospitals, Leuven, Bel-
gium; Samsung Medical Center, Sungkyunkwan University, Seoul, South Korea; Novartis Pharmaceut-
icals Corporation, East Hanover, NJ; Novartis Institutes for BioMedical Research, Cambridge, MA;
Novartis Pharma AG, Basel, Switzerland; The Royal Marsden NHS Foundation Trust and Institute of
Cancer Research, London, United Kingdom

Background: ALP (PI3K-« selective inhibitor and degrader) + fulvestrant (FUL) is approved for pts with
HR+, HER2- ABC and a tumor mutation in PIK3CA (~ 40% of these pts). Primary analyses from the
Phase 2 BYLieve study demonstrated efficacy and safety of ALP + ET in pts with PIK3CA-mut, HR+,
HER2- ABC in the post-CDK4/6i setting. Post hoc analyses, including pts with disease progression
within 6 mo of CDK4/6i + ET treatment (Tx), confirmed ALP benefit regardless of duration of prior
CDK4/6i. Here we assess baseline biomarkers in circulating tumor DNA (ctDNA) by duration of prior
CDK4/6i Tx and PFS in pts from BYLieve Cohorts A and B. Methods: In the BYLieve study, pts with
PIK3CA-mut, HR+, HER2— ABC had CDK4/6i + aromatase inhibitor (Cohort A) or + FUL (Cohort B) as
immediate prior Tx to receiving ALP + FUL and ALP + letrozole (LET), respectively. At data cutoff
dates, pts had > 18-mo follow-up in Cohort A and > 6-mo in Cohort B. In each cohort, pts were
grouped based on duration of prior CDK4/6i Tx (< 6 mo or >6 mo). Alterations were detected on ctDNA
using next-generation sequencing (PanCancer V2 Panel). PFS was assessed in each cohort and by du-
ration of prior CDK4/6i Tx. Results: Of 127 and 126 pts enrolled in Cohorts A and B, respectively, 98
(< 6-mo: 24; >6-mo: 74) and 94 (< 6-mo: 28; >6-mo: 66) were included in this analysis based on
availability of ctDNA samples, data on duration of prior CDK4/6i, and centrally confirmed PIK3CA-mut
disease. In this population, median (m) PFS (95% Cl) was 8.2 mo (5.6 - 9.5) and 5.6 mo (3.7 - 7.1)
in Cohorts A and B, respectively. In Cohort A, mPFS (95% CI) was 12.0 mo (5.5-non estimable) and
6.2 mo (5.4 - 8.5) in the < 6-mo and >6-mo groups, respectively. The OncoPrint genomic profiles
showed that pts in the < 6-mo vs >6-mo group had a lower median ctDNA fraction and fewer detected
gene alterations, including in genes associated with ET and/or CDK4/6i resistance, and fewer chromo-
somes 8/11 amplifications (linked to early relapse). In Cohort B, mPFS was 5.9 mo (3.5 - 11.0) and
5.6 mo (3.7 -7.1) in the < 6-mo and >6-mo groups, respectively. Both groups had high median ctDNA
fractions and complex tumor mutation profiles reflecting more extensive treatment history. Conclusions:
Lower median ctDNA fraction and lower mutational complexity observed in Cohort A < 6-mo vs >6-mo
group was associated with numerically longer mPFS, potentially indicating increased dependence on
the mutant PI3K-a. In Cohort B, both < 6-mo and >6-mo groups had high median ctDNA fractions and
similar tumor mutation profiles. Additional ctDNA and tissue analyses are needed to elucidate the cor-
relation between ALP + ET efficacy and treatment timing and baseline genomic complexity. Research
Sponsor: Novartis Pharmaceuticals Corporation.
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Baseline and longitudinal ctDNA biomarkers in GEICAM/2013-02 (PEARL) trial
cohort 2 comparing palbociclib and fulvestrant (PAL + FUL) versus capecitabine
(CAPE).

Javier Pascual, Miguel Martin, Paula Proszek, Miguel Gil-Gil, Alistair Reay, Christoph Zielinski,
Jesus Herranz, Ros Cutts, Manuel Ruiz-Borrego, Andrew Feber, Eva M. Ciruelos, Claire Swift,
Montserrat Munoz, Begona Bermejo, Mireia Margeli, Yuan Liu, Isaac Garcia-Murillas, Michael
Hubank, Nicholas C. Turner; Royal Marsden Hospital and The Institute of Cancer Research, London,
United Kingdom; Instituto de Investigacion Sanitaria Gregorio Maranon, CIBERONC, Universidad
Complutense de Madrid, GEICAM Breast Cancer Group, Madrid, Spain; The Institute of Cancer Re-
search, London, United Kingdom; Instituto Catalan de Oncologia, Hospital Duran i Reynalds, IDIBELL;
GEICAM Breast Cancer Group, Barcelona, Spain; 3Vienna Cancer Center, Medical University. CECOG,
Vienna, Austria; GEICAM Breast Cancer Group, Madrid, Spain; Breast Cancer Now Toby Robins Re-
search Centre, Institute of Cancer Research, London, United Kingdom; Hospital Universitario Virgen
del Rocio, Seville, Spain; The Institute of Cancer Research, London and Sutton, United Kingdom;
Medical Oncology Department, Breast Cancer Unit, University Hospital 12 de Octubre, Madrid, Spain;
Ralph Lauren Centre for Breast Cancer Research, Royal Marsden, London, United Kingdom; Hospital
Clinic Barcelona. GEICAM Breast Cancer Group, Barcelona, Spain; Hospital Clinico Universitario de
Valencia, CIBERONC-ISCIII, GEICAM Spanish Breast Cancer Group, Valencia, Spain; Instituto Catalan
de Oncologia, Hospital Germans Trias i Pujol; GEICAM Breast Cancer Group, Badalona, Spain; Pfizer
Inc, San Diego, CA; Institute of Cancer Research, London, United Kingdom

Background: The randomized PEARL trial found no superiority of PAL plus endocrine therapy over
CAPE in patients (pts) with metastatic HR-positive, HER2-negative breast cancer resistant to aroma-
tase inhibitors (Martin M, Ann Oncol 2020). We investigated associations between baseline genomic
landscape and on-treatment plasma ctDNA dynamics with progression free survival, in pts from cohort
2 of the trial. Methods: Plasma was collected for ctDNA analysis from -7 days to cycle 1-day 1 (C1D1)
for baseline prognostic analysis and cycle 1-day 15 (C1D15) when available, and sequenced with an
in-house error-corrected targeted capture panel encompassing 21 genes commonly altered in breast
cancer. For predictive ctDNA dynamics analysis, a pre-specified criteria of 14 minimum days of treat-
ment in first cycle was required and variants with VAF <0.5% in C1D1, set as limit of detection, were
excluded. The circulating DNA ratio (CDR) was calculated as a weighted mean for potentially clonal
mutations at C1D1. The optimal cut-off for predicting PFS was assessed by fitting a range of cut-offs,
identifying the one with lower p-value on the log-rank test. Adjusted p-values, potential overestimation
corrected by a shrinkage factor and bootstrapping techniques to calculate the CI195% were used in the
cutpoint Cox regression model. Results: A total of 201 pts had a C1D1 sample sequenced for baseline
prognostic analysis, 146 (73%) had baseline mutations identified and 55 (27%) had no mutations.
187 (93%) pts had a paired C1D15 sample for CDR calculations. Of these, 134 (72%) had baseline
mutations detected, 120 of them (90%) above 0.5%, 14 (10%) had no calls, 1 pair failed sequencing.
Both baseline and CDR subsets were representative of the overall study population. Pts with TP53 mu-
tations had worse PFS in the overall population (4.4 vs 9.3 months, logrank p= 0.04), with no differ-
ences between treatments. For on-treatment ctDNA dynamic analysis, median CDR (suppression) was
lower in the CAPE arm (0.07 vs 0.21, p<0.01). There was an association between optimal cut-offs pre-
dicting PFS both in CAPE (suppressed 16.6 months vs high ctDNA 4.2 months, HR 2.37, CI95%
0.96-5.83, p=0.05) and PAL + FUL arms (suppressed 15.7 months vs high ctDNA 5.5 months, HR
2.14, CI95% 0.92-5, p=0.06). More ctDNA suppression associated with likelihood of objective re-
sponses (median CDR 0.1 in objective responders vs median CDR 0.2 in progressive disease p=0.03),
with no statistical significance when stratified per treatment. Conclusions: In PEARL cohort 2, TP53
mutations associated with poor outcome regardless of treatment allocation, suggesting aggressive be-
haviour not specifically linked to endocrine resistance. Lack of ctDNA suppression associated with
worse outcome in both patient groups. Capecitabine resulted in greater ctDNA suppression at C1D15,
likely reflecting faster ctDNA suppression. Research Sponsor: Pfizer and AstraZeneca.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://abstracts.asco.org

BREAST CANCER—METASTATIC

1020 Poster Discussion Session

Survival in patients with breast cancer and history of autoimmune disease.

Demitrios Dedousis, Annie Zhang, Anastasia Vassiliou, Shufen Cao, Deepthi Yammani, Ravi Kumar
Kyasaram, John Shanahan, Melissa C. Keinath, Melinda Laine Hsu, Pingfu Fu, Afshin Dowlati,
Alberto J. Montero; University Hospitals, Case Medical Center - Cleveland VA Hospital, Cleveland,
OH; University Hospitals Cleveland Medical Center, Cleveland, OH; Case Western Reserve University,
Cleveland, OH; Department of Biostats and Epidemiology, Case Western Reserve University, Cleve-
land, OH; University Hospitals, Cleveland Medical Center, Cleveland, OH; University Hospitals Seid-
man Cancer Center, Cleveland, OH; Department of Pathology, University Hospitals Cleveland Medical
Center, Cleveland, OH; Hematology Oncology/Seidman Cancer Center, University Hospitals Cleveland
Medical Center, and Case Western Reserve University, Cleveland, OH; Department of Population and
Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH; Case Western Reserve
University and University Hospitals Case Medical Center, Cleveland, OH; NSABP Foundation, Cleve-
land Clinic, Cleveland, OH

Background: Patients with autoimmune disease, specifically systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA), and Sjogren syndrome, are at reduced risk of developing breast cancer com-
pared to those without a prior history of autoimmune disease. Despite this, little is known about the
survival of patients with concurrent autoimmune disease and breast cancer. This study compared out-
comes in patients with breast cancer with and without autoimmune disease. Methods: This study was a
retrospective analysis of patients from SEER-Medicare databases from 2007-2014 with breast cancer.
Patients with a history of autoimmune disease were identified using ICD-9 codes. The effects of auto-
immune disease on overall survival (OS) and cancer-specific survival (CSS) were estimated using mul-
tivariable Cox regression and Gray’s method respectively controlling the effects of age, race and
chronic kidney disease (CKD). The cumulative CSS was estimated taking death as a competing risk.
Results: The overall prevalence of investigated autoimmune diseases among the 137,324 patients
with breast cancer was 26.69%. The most common autoimmune diseases identified were RA
(23.35%), psoriasis (2.41%) and SLE (1.12%). In stage IV breast cancer patients the OS and CSS
were significantly higher in patients with autoimmune disease (p values < 0.0001), with a median 0S
of 36 months compared to 30 months in patients without autoimmune disease. After adjusting for the
effects of age, race, and CKD, autoimmune disease was still predictive of higher OS (HR: 1.46, 95%
Cl: 1.37-1.57,p<0.0001) and CSS (HR: 1.39, 95% CI: 1.29 - 1.5, p < 0.0001). Patients with au-
toimmune disease and stage I-1ll breast cancer, had lower OS (p < 0.0001, p < 0.0001, and p =
0.026 respectively) compared to patients without autoimmune disease. Conclusions: We found a high-
er prevalence of RA, Crohn disease, ulcerative colitis, and SLE in patients with breast cancer compared
to cohorts of similar age ranges in the general population. History of autoimmune disease resulted in
significantly improved OS and CSS in patients with stage IV breast cancer even when controlling for
age, race and CKD, in this pre-immunotherapy cohort. These results suggest that that anti-tumor im-
munity plays an important role in late-stage breast cancer, and could be potentially exploited to im-
prove the effectiveness of immunotherapy. Further research into the relationship between
autoimmunity and breast cancer is warranted. Research Sponsor: Department of Hematology and On-
cology at University Hospitals Cleveland Medical Center.
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A phase 1a/b trial of imlunestrant (LY3484356), an oral selective estrogen receptor
degrader (SERD) in ER-positive (ER+) advanced breast cancer (aBC) and endometrial
endometrioid cancer (EEC): Monotherapy results from EMBER.

Komal L. Jhaveri, Rinath Jeselsohn, Elgene Lim, Erika P. Hamilton, Kan Yonemori, J. Thaddeus
Beck, Peter A. Kaufman, Sarah Sammons, Manali A. Bhave, Cristina Saura, Emiliano Calvo, Tarek
Meniawy, Timothy Larson, Cynthia X. Ma, Javier Garcia-Corbacho, Shanshan Cao, Shawn T.
Estrem, Jennifer L. Milata, Bastien Nguyen, Muralidhar Beeram; Memorial Sloan Kettering Cancer
Center, New York, NY: Dana Farber Cancer Institute, Boston, MA; Garvan Institute of Medical Re-
search, Darlinghurst, NSW, Australia, Sydney, Australia; Sarah Cannon Research Institute/Tennessee
Oncology, Nashville, TN; Department of Breast and Medical Oncology, National Cancer Center Hospi-
tal, Tokyo, Japan; Highlands Oncology, Springdale, AR; University of Vermont Medical Center and the
Larner College of Medicine at UVM, Burlington, VT; Duke University Medical Center/ Duke Cancer In-
stitute, Durham, NC; Department of Hematology and Medical Oncology, Winship Cancer Institute,
Emory University School of Medicine, Atlanta, GA; Vall dHebron Institute of Oncology, Barcelona,
Spain; START Madrid-CIOCC, Centro Integral Oncolbgico Clara Campal, Madrid, Spain; Sir Charles
Gairdner Hospital and Linear Research Institute, Nedlands, Western Australia, Australia; Minnesota
Oncology Hematology PA, Minneapolis, MN; Washington University School of Medicine, St. Louis,
MO; Hospital Clinic i Provincial de Barcelona/IDIBAPS, Barcelona, Spain; Eli Lilly and Company, Indi-
anapolis, IN; START Center for Cancer Care, San Antonio, TX

Background: Imlunestrant is a novel, orally bioavailable SERD with pure antagonistic properties that re-
sult in sustained inhibition of ER-dependent gene transcription and cell growth. In dose escalation, im-
lunestrant showed favorable safety, pharmacokinetics (PK) and preliminary efficacy in patients with
ER+, HER2- aBC and ER+ EEC (Phase 1a EMBER, Jhaveri 2021). Here we present updated data from
the dose escalation (Phase 1a) and dose expansion (Phase 1b) of imlunestrant monotherapy in EMBER
(NCT0O4188548). Methods: Phase 1a/1b enrolled patients with ER+ aBC (prior ET sensitivity; <3 prior
therapies for aBC in Phase 1a following protocol amendment and <2 in Phase 1b) and ER+ EEC (prior
platinum therapy; no prior fulvestrant or aromatase inhibitor). Premenopausal women received a con-
comitant GnRH agonist. Serial plasma samples were obtained for PK and ctDNA analysis. Key end-
points included recommended phase 2 dose (RP2D) determination, safety and tolerability, PK,
objective response rate per RECIST v1.1 (ORR: complete response [CR] or partial response [PR]) in pa-
tients with measurable disease and >1 post-baseline tumor assessment or discontinued prior to tumor
assessment, and clinical benefit rate (CBR: CR or PR, or stable disease >24 weeks) in patients en-
rolled >24 weeks prior to data cut. Results: As of January 14, 2022, 138 patients (n =114 aBC, n =
24 EEC) received imlunestrant monotherapy at doses ranging from 200-1200 mg QD. Median age was
62.0 years (range 32-95). Median number of prior therapies for aBC and EEC was 2 (range 0-8) and 1
(0-5), respectively. aBC patients had received a prior ET (94.7%), CDK4/6 inhibitor (92.1%), fulves-
trant (50.9%) and chemotherapy (26.3%). No dose-limiting toxicities were observed. Most treatment-
emergent adverse events (TEAEs) were grade 1. At the RP2D (400 mg QD, n= 69), the most common
all grade TEAE'’s were nausea (33.3%), fatigue (27.5%), and diarrhea (23.2%). Across all doses, the
incidence of treatment-related grade 3 AEs was low (3.6%). No patient discontinued due to a TEAE.
In evaluable aBC patients, ORR was 8.0% (6/75) and CBR was 40.4% (42/104). In evaluable EEC pa-
tients, ORR was 5.0% (1/20 had a PR- ongoing pending confirmation) and CBR was 47.1% (8/17).
Clinical benefit was observed regardless of baseline ESR1 mutation status as determined by ctDNA se-
quencing. Additional biomarker analyses will be presented at the meeting. Conclusions: Imlunestrant
continues to demonstrate a favorable side effect profile, with no cardiac or opthalmic safety signals,
and has continued evidence of clinical activity in heavily pre-treated ER+ aBC and EEC patients.
Clinical trial information: NCT04188548. Research Sponsor: Eli Lilly and Company.
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Open-label, phase 2, multicenter study of lasofoxifene (LAS) combined with
abemaciclib (Abema) for treating pre- and postmenopausal women with locally
advanced or metastatic ER+/HER2— breast cancer and an ESR1I mutation after
progression on prior therapies.

Senthil Damodaran, Paul V. Plourde, Halle C. F. Moore, lan Churchill Anderson, David Jay
Portman; The University of Texas MD Anderson Cancer Center, Houston, TX; Sermonix Pharmaceuti-
cals, Columbus, OH; Cleveland Clinic, Cleveland, OH; St. Joseph Heritage Healthcare, Santa Rosa, CA

Background: Resistance to endocrine therapy can develop when treating estrogen receptor positive
(ER+), metastatic breast cancer (mBC). Treatment with aromatase inhibitors can lead to acquired mu-
tations in the estrogen receptor 1 (ESR1), which can constitutively activate the ER, leading to endo-
crine resistance and worse disease prognosis. Treatment options for mBC patients with an ESR1I
mutation are limited. Further, data suggest that patients could derive clinical benefit from Abema after
progression on prior cyclin-dependent kinase 4/6 inhibitor (CDK4/6i). LAS, a third-generation selective
estrogen receptor modulator, as monotherapy or combined with a CDK4/6i, was shown to have superior
efficacy over fulvestrant (FVT) in preclinical breast cancer models expressing ESRI mutations. Based
on these results, a phase 2 clinical trial of LAS combined with Abema was initiated in mBC patients
with ESR1 mutations. Methods: ELAINE 2 is an open-label, phase 2, multicenter trial evaluating the
safety and efficacy of LAS combined with the CDK4/6i, Abema. Study participants were pre- and post-
menopausal women with ER+/HER2- mBC with acquired ESR1 mutation (identified by ctDNA testing),
whose disease had progressed on one or two lines of hormonal therapy for metastatic disease with or
without a CDK4/6i (including Abema). Patients took oral LAS 5 mg/day and Abema 150 mg BID.
Treatment continued until evidence of disease progression, death, unacceptable toxicity, or withdrawal
from the study. The primary endpoint was safety, and secondary endpoints were progression free sur-
vival (PFS), objective response rate (ORR), and clinical benefit rate (CBR). Results: 29 patients were
enrolled at 16 US sites (Oct 2020 to June 2021). Mean age was 58.3 y (35-79 y); 86% were Cauca-
sian. Most had progressed with at least 2 previous hormonal treatments (80%). All except 1 patient re-
ceived a prior CDK4/6i and 72% had received prior FVT; 48% had chemotherapy in the metastatic
setting. Four patients discontinued the trial due to adverse events (AEs, n = 2), consent withdrawal (n
= 1), or investigator withdrawal (n = 1). No deaths occurred during the study and few Grade 3/4 AEs
were observed. Most common AEs were diarrhea, nausea, and leukopenia. Five patients had an Abema
dose reduction from 150 mg to 100 mg BID. To date, 11 patients have progressed and 14 continue
treatment. The censored median PFS was 13.9 mos (95% Cl, 8.0-NE), the ORR 33.3% (95% ClI,
16.3-56.3) with 6 confirmed partial responses, and the CBR 62.1% (95% CI, 44.0-77.3). Conclu-
sions: LAS combined with Abema in the ELAINE 2 trial was well tolerated and demonstrated robust
and meaningful efficacy in women with ER+/HER2- mBC and an ESR1 mutation who had progressed
on previous CDK4/6i therapies. Clinical trial information: NCT04432454. Research Sponsor: Sermon-
ix Pharmaceuticals.
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A phase 1b/2 study of the BET inhibitor ZEN-3694 in combination with talazoparib for
treatment of patients with TNBC without gBRCA1/2 mutations.

Philippe Georges Aftimos, Mafalda Oliveira, Kevin Punie, Valentina Boni, Erika P. Hamilton, Ayca
Gucalp, Payal D Shah, Maria J. de Miguel, Privanka Sharma, Lisa Bauman, Eric Campeau, Sarah
Attwell, Margo Snyder, Karen Norek, Emily Johnson, Michael H. Silverman, Sanjay Lakhotia,
Susan M. Domchek, Jennifer Keating Litton, Mark E. Robson; Institut Jules Bordet, Université Libre
de Bruxelles, Brussels, Belgium; Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Depart-
ment of General Medical Oncology and Multidisciplinary Breast Centre, Leuven Cancer Institute, Uni-
versity Hospitals Leuven, Leuven, Belgium; START Madrid CIOCC (Centro Integral Oncolbgico Clara
Campal), Hospital Universitario HM Sanchinarro, Madrid, Spain; Sarah Cannon Research Institute/
Tennessee Oncology, Nashville, TN; Memorial Sloan Kettering Cancer Center, New York, NY; Universi-
ty of Pennsylvania, Philadelphia, PA; START-CIOCC HM Sanchinarro, Madrid, Spain; University of
Kansas Medical Center, Westwood, KS; Zenith Epigenetics, Calgary, AB, Canada; Biostrategics, Ltd.,
Boston, MA; Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA; The Universi-
ty of Texas MD Anderson Cancer Center, Houston, TX

Background: Metastatic triple negative breast cancer (nTNBC) is an aggressive and heterogeneous can-
cer with limited therapeutic options. PARP inhibitors (PARPI), approved to treat patients with HER2-
breast cancer with a germline BRCA1/2 (gBRCA1/2) mutation, have not shown efficacy in homologous
recombination repair (HRR) proficient tumors. In pre-clinical models, the BET inhibitor (BETi) ZEN-
3694 sensitizes wild-type (WT) BRCA1/2 tumors to PARPI through downregulation of HRR gene ex-
pression, providing a rationale for combination therapy. We previously reported results from the Ph 1b
portion of the trial evaluating the combination of ZEN-3694 plus talazoparib, in TNBC patients without
gBRCA1/2 mutations; here we present results from the completed Ph 1b/2 study. Methods: A Ph 1b
dose finding portion (n = 15) was followed by a single arm Ph 2 Simon 2-stage portion (n = 17+20
(37)). The primary endpoint of the Ph 1b portion of the study was safety and recommended Ph 2 dose
(RP2D). The secondary endpoints were pharmacokinetics (PK), pharmacodynamics (PD), and clinical
benefit rate (CBR = confirmed objective response rate (ORR) + stable disease > 16 weeks). Ph 2 mea-
sured CBR as the primary endpoint, ORR and duration of response (DOR) as key secondary endpoints.
Eligibility criteria for Ph 1b included TNBC (ER/PR < 10%, HER2-), WT gBRCA1/2, and > 1 prior cyto-
toxic regimen for mTNBC, and in the Ph2 portion ER/PR < 1% and < 2 prior cytotoxic regimens for
mTNBC. Patients were dosed daily in continuous 28 day cycles until disease progression or unaccept-
able toxicity. Adverse events, PK, and PD in whole blood and tissue biopsies were assessed. Response
endpoints were assessed per RECIST 1.1 every 2 cycles. Results: RP2D was determined to be 48mg
gd ZEN-3694 plus 0.75mg qd talazoparib. The most common AE for the Ph 1b/2 study was thrombo-
cytopenia (TCP) (55% any grade, 34% G3/4), which was managed with dose holds and reductions.
Dose intensity analysis showed average daily doses of ZEN-3694 and talazoparib could be maintained
above 40mg and 0.5mg, respectively, over 8 cycles. Robust target engagement was demonstrated us-
ing BET-dependent and HRR transcripts assessed in paired tumor biopsies. Ph 2 portion of the trial
met its primary endpoint with a CBR of 30% (11/37). For the Ph 1b/2 trial, investgator assessed ORR
was 22% (11/50), including 2 CR, CBR was 35% (18/51) and the median DOR was 24 weeks. For the
subset of TNBC at diagnosis patients (no history of HR+ disease), ORR was 32% (11/34), and CBR
was 44% (15/34). Conclusions: Combination of ZEN-3694 and talazoparib demonstrated anti-cancer
activity in pretreated mTNBC WT gBRCA1/2 patients. All confirmed responses were observed in TNBC
at diagnosis patients, whose tumors are expected to be more sensitive to the combination due to their
basal-like properties. The trial is being expanded to Ph. 2b to accrue an additional 80 TNBC at diagno-
sis patients. Clinical trial information: NCT03901469. Research Sponsor: Zenith Epigenetics.
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Results from plasmaMATCH trial cohort E: A phase Il trial of olaparib and ceralasertib
in patients with triple-negative advanced breast cancer (CRUK/15/010).

Alistair E. Ring, Laura Moretti, Angelica Afshari-Mehr, Andrew M. Wardley, Lucy Kilburn, Bora
Gurel, lain R. MacPherson, Richard D. Baird, Sue Martin, Alex Pearson, Rebecca Roylance,
Matthew Winter, Kathryn Dunne, Ellen Copson, Tamas Hickish, Peter Stephens, Russell J.
Burcombe, Katrina Randle, Judith Bliss, Nicholas C. Turner; The Royal Marsden NHS Foundation
Trust, Surrey, United Kingdom; Institute of Cancer Research Clinical Trials & Statistics Unit (ICR-
CTSU), London, United Kingdom; The Breast Cancer Now Toby Robins Research Centre, The Institute
of Cancer Research, London, United Kingdom; Outreach Research & Innovation Group, Manchester,
United Kingdom; The Institute of Cancer Research, London, United Kingdom; Beatson West of Scot-
land Cancer Centre, Glasgow, United Kingdom; Cancer Research UK, Cambridge Centre, Cambridge,
United Kingdom; Breast Cancer Now Toby Robins Research Centre, Institute of Cancer Research, Lon-
don, United Kingdom; University College London Hospitals NHS Foundation Trust & NIHR University
College London Hospitals Biomedical Research Centre, London, United Kingdom; Sheffield Teaching
Hospitals NHS Foundation Trust, Sheffield, United Kingdom; The Breast Cancer Now Toby Robins Re-
search Centre, The Institute of Cancer Research and Ralph Lauren Centre for Breast Cancer Research,
Royal Marsden Hospital, London, United Kingdom; University of Southampton, Southampton, United
Kingdom; Royal Bournemouth Hospital and Poole General Hospital, Bournemouth, United Kingdom;
Royal Devon and Exeter Hospital, Exeter, United Kingdom; Maidstone and Tunbridge Wells NHS Trust,
Kent, United Kingdom; Independent Cancer Patients’ Voice, London, United Kingdom; The Institute
of Cancer Research, Clinical Trials & Statistics Unit, London, United Kingdom; Royal Marsden Hospi-
tal and Institute of Cancer Research, London, United Kingdom

Background: The plasmaMATCH trial was an open label platform trial, consisting of circulating tumour
DNA (ctDNA) testing in ~1000 patients with advanced breast cancer (ABC) linked to parallel treat-
ment cohorts with therapies matched to mutations identified in ctDNA. Cohorts A-D have already re-
ported (Turner N et al, Lancet Oncol 2020). Cohort E recruited patients with triple negative breast
cancer (TNBC) without a targetable mutation identified at ctDNA screening, treating with olaparib
(PARP inhibitor) plus ceralasertib (ATR inhibitor). Methods: Patients with TNBC who had received 1 or
2 lines of chemotherapy for advanced disease or relapsed within 12 months of (neo)adjuvant chemo-
therapy were eligible. Treatment was olaparib 300mg b.i.d continuously and ceralasertib 160mg qd
on days 1-7 on a 28 day cycle, until disease progression. The primary endpoint was confirmed objec-
tive response rate by RECIST v1.1. Secondary endpoints included clinical benefit rate, progression-
free survival (PFS) and safety. Biomarker analysis included response according to BRCA and somatic
DNA repair gene status and ATM loss. Using a two-stage design with a target response rate of 25%, un-
acceptable response rate of 10%, alpha=2% and power=90%, >13 responses out of 69 evaluable
stage 2 patients were required to infer efficacy (5/37 stage 1). Results: Between 17/09/18 and 5/10/
20 75 patients enrolled in Cohort E of whom 70 were evaluable for response. The median age was
55.6 years. 42 (56%) patients had 1 and 13 (17.3%) had 2 prior line(s) of chemotherapy for meta-
static disease. Efficacy is shown in Table. The most common grade >3 adverse events were: hyperten-
sion 12 (17%) and anaemia 9 (13%). Dose reductions and interruptions occurred in 19 (26.4%) and
34 (47.2%) patients respectively. Conclusions: The response rate to olaparib and ceralasertib did not
meet pre-specified criteria for efficacy in the overall evaluable population. Responses were observed in
patients without germline or somatic BRCA1/2 mutations. Translational analyses are underway to iden-
tify potential biomarkers of response in this population and will be presented at the meeting. Clinical
trial information: ISRCTN16945804. Research Sponsor: Cancer Research UK and Stand Up To Can-
cer, Pharmaceutical/Biotech Company.

Response rates and median PFS.

Number of confirmed Confirmed response rate, % Median PFS (IR),
Population N responses (95%C1) months

All evaluable patients 70 12 17.1(9.2, 28.0) 4.3 (1.9, 10.0)

BRCA1/2 germline mutation 10 3 30 (6.7, 65.2) 8.4 (6.1, 25.4)

BRCA1/2 germline or somatic mutation 13 3 23.1(5.0, 53.8) 7.3 (4.5, 25.4)

No germline or somatic BRCA1/2 55 9 16.4 (7.8, 28.8) 3.7 (1.9, 10.0)
mutation ~

ATM loss* 14 3 21.4 (4.7, 50.8) 3.4(1.4,10.2)

No ATM loss* 29 4 13.8(3.9,31.7) 2.5(1.9, 10.0)

*ATM loss defined as H score <10. ATM loss subgroup analysis was restricted to those with no BRCA1/2 germline or somatic mutation
12 patients had either a missing or inadequate sample. A2 patients did not have somatic BRCA testing.
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The mutational profile of ER-, PR+, HER2- metastatic breast cancer.

Neal A. Fischbach, Richard S.P. Huang, Maryam B. Lustberg, Maureen Pelletier, Lajos Pusztai,
Smruthy Sivakumar, Ethan Sokol, Jeffrey S. Ross, Mia Alyce Levy; Yale Cancer Center, New Haven,
CT; Foundation Medicine, Inc., Cambridge, MA; Yale School of Medicine, New Haven, CT; Foundation
Medicine, Cambridge, MA; Foundation Medicine Inc., Cambridge, MA

Background: ER-PR-+Her2- breast cancer is a rare subtype occurring at approximately 1% of all breast
carcinomas. Most of these cancers behave in an aggressive fashion with limited benefit from anti estro-
gen therapy, similar to triple negative breast cancer (TNBC). Better characterization of these tumors is
needed for predicting clinical behavior, response to endocrine therapy, and eligibility for clinical trials.
Here we sought to evaluate the mutational profile of a well curated set of ER-PR+HER2- metastatic
breast cancers and compare to other receptor phenotypes. Methods: 2049 consecutive breast cancers
submitted to Foundation Medicine for comprehensive genomic profiling (CGP) were included. ER, PR
and HERZ2 expression were abstracted from submitted pathology reports. Cases without complete ER,
PR and HERZ2 information in pathology reports were excluded. CGP was performed as previously de-
scribed (Frampton, 2013). Results: Patient ages were similar across subgroups. Generally, ER-
PR+HER2- tumors were rare (n = 23, 1.1%) and most similar to TNBC in their genomic profiles. These
tumors harbored high rates of TP53 and BRCA1I alterations and low rates of PIK3CA, ESR1, and
CDH1 alterations. Genomic loss of heterozygosity (gLOH) was similar in the ER-PR+HER2- and
ER+PR+HER2-subtypes (8.18% and 8.66% respectively), and lower than TNBC (17.19%). Notably,
a high rate of RB1 alterations were identified in the ER-PR+HER2- patients (13%, 3/23), numerically
higher than the other subtypes. EGFR, MET, PTEN, CDKN2A and KRAS alterations were also observed
at a higher frequency in ER-PR+Her2- cancers (8.7, 4.2, 39.1, 13.0 and 13.0% respectively) relative
to the other subtypes. |0 drug biomarkers including MSI, TMB and PD-L1 IHC were similar among the
groups. Conclusions: The mutational profile for ER-PR+Her2- metastatic breast cancer more closely re-
sembles TNBC than ER+ breast cancer. These data suggest molecular profiling may be a useful ad-
junct to optimize treatment strategies for this rare subset of cancers. Based on molecular
characteristics, we recommend including ER-PR+Her2- patients in clinical trials for TNBC. Finally,
genes including RB1, CKDN2A, PTEN, EGFR and MET are mutated at higher frequency in ER-
PR+Her2- cancers than other subsets, suggesting unique biology with potential therapeutic implica-
tions. Research Sponsor: None.

Overall ER+ PR+ ER+PR- ER- PR+
cohort HER2- HER2- HER2-  HER2+  TNBC

Number of Cases 2049 906 388 23 178 554
(% cohort) (44.2%) (18.9%) (1.1%) (8.7%) (27.0%)
Median Age 59 (24- 60 (26- 61 (24- 54 (29- 54 (30- 56 (22-
(range) 89+) 89+) 89+) 85) 89) 89+)
CDH1 14.32% 17.70% 23.50% 4.30% 4.80% 5.90%
TP53 51.53% 27.80% 43.10% 91.30% 72.50% 88.10%
RB1 4.06%  3.00% 5.90% 13.00% 3.00% 4.50%
PIK3CA 37.86% 48.60% 43.30% 21.70% 36.50% 17.70%
BRCA1 3.37% 1.30% 2.30% 8.70% 1.20% 8.00%
RAD21 21.91% 18.80% 16.80% 13.00% 35.30% 26.70%
ESR1 8.97% 14.40% 9.50% 4.30% 5.40% 1.10%
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A phase Il, single-arm, open label, Simon two-stage study of pembrolizumab in
patients with metastatic HER2-negative breast cancer: Evaluation of impact of
germline variants in APOBEC3B (AUROR).

Gwo Fuang Ho, Soo-Chin Lee, Joanna Lim, Anita Zarina Bustam, Siew Eng Lim, Marniza Saad,
Samuel Guan Wei Ow, Natalie Ngoi, Nur Fadhlina Abdul Satar, Rozita Abdul Malik, Adlinda Alip,
Kian Boon Law, Yok Yong Toh, Jia Wern Pan, Soo Hwang Teo; Department of Clinical Oncology, Fac-
ulty of Medicine, University of Malaya, Kuala Lumpur, Malaysia; National University Cancer Institute
Singapore, Singapore, Singapore; Cancer Research Malaysia, Subang Jaya, Malaysia; University Ma-
laya Medical Center, Kuala Lumpur, Malaysia; National University Hospital, Singapore, Singapore; De-
partment of Clinical Oncology, University of Malaya Medical Centre, Kuala Lumpur, Malaysia; National
University Cancer Institute, Singapore, Singapore; Department of Investigational Cancer Therapeutics,
Division of Cancer Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX; Uni-
versity of Malaya, Kuala Lumpur, Malaysia; University of Malaya Medical centre, Kuala lumpur, Malay-
sia; Institute of Clinical Research, Ministry of Health, Setia Alam, Malaysia

Background: A germline deletion in the APOBEC3B cytosine deaminase gene [A3Bdel]l occurs more
frequently in Asian women (45% heterozygous deletion (hetD) and 15% homozygous deletion (homD))
compared to in Caucasian women (15% hetD and 4% homD). Carriers are more likely to develop breast
cancer, and cancers in carriers are more likely to have a hypermutator phenotype (with C > T transi-
tions) and to be immune-enriched. In this clinical trial, we aim to evaluate whether the immune activa-
tion increases response to checkpoint immunotherapy. Methods: In this open label, single arm Phase |1
study of single agent pembrolizumab in metastatic HER2-receptor negative breast cancer patients
with germline deletion in A3B, 40 evaluable subjects who have received > = 1 but < = 3 lines of thera-
py in a metastatic setting will be enrolled and given pembrolizumab 200 mg intravenously (V) every 3
weeks (Q3W) for up to 35 administrations (2 years), with Objective Response Rate (ORR) using RE-
CIST 1.1 as the primary study endpoint. The study applies a Simon two-stage design, where if at least
3 out of 22 evaluable patients achieve CR/PR in stage |, the study will proceed to stage Il. Results: To
date, 84 breast cancer patients were screened for germline A3Bdel, of whom 46 (54.8%) were hetero-
zygous carriers and 12 (14.3%) were homozygous carriers. The study enrolled 22 female A3Bdel car-
riers with a median age of 59.4 years (range: 32.1, 82.9 years) between September 2020 and
September 2021 for stage | analysis. On average, patients received 2 prior lines of chemotherapy in a
metastatic setting [6 with 1, 8 with 2 and 8 with 3 lines of prior chemotherapyl. Complete response
(CR) was observed in one patient, while partial response (PR) was observed in 4 patients, with an ORR
of 22.7% (5 over 22 subjects) in stage |, meeting the pre-defined criteria to proceed to stage Il. Nota-
bly, the patient with complete response had received 2 prior lines of chemotherapy, whereas of the pa-
tients with partial response, 1 had received 1 prior line and 3 had received 3 prior lines of
chemotherapy in a metastatic setting. As the observed ORR was greater than the value of r; (13.6%),
the study has met the statistical criteria to proceed to the stage Il enrolment with an additional 18 pa-
tients required to complete the entire study. Conclusions: Single agent pembrolizumab demonstrates
promising efficacy in germline A3Bdel carriers, who constitute almost two-thirds of Asian patients.
Clinical trial information: NCT03989089. Research Sponsor: Cancer Research Malaysia, Other
Foundation.
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Targetable genomic mutations in young women with advanced breast cancer.

Norin Ansari, Lucy Gao, Ethan Sokol, Smruthy Sivakumar, Richard S.P. Huang, Maureen Pelletier,
Mia Alyce Levy, Dean C. Pavlick, Natalie Danziger, Jeffrey S. Ross, Maryam B. Lustberg, Mariya
Rozenblit; Yale New Haven Hospital, New Haven, CT; Yale School of Medicine, New Haven, CT; Foun-
dation Medicine, Inc., Cambridge, MA; SUNY Upstate Medical University, Syracuse, NY; Yale Cancer
Center, New Haven, CT

Background: Advanced breast cancer in women < 40 years is more aggressive, with worse prognosis
and disease-free survival, compared to older women with the disease. With increasing availability of
targeted and immune therapies, we aimed to compare genomic alterations (GA) using comprehensive
genomic profiling (CGP) of tumor tissue. Methods: We analyzed 2,049 breast cancers submitted to
Foundation Medicine for CGP. Hybrid-capture based CGP was performed to evaluate all classes of GA.
Tumor mutational burden (TMB) was determined on at least 0.8 Mbp of sequenced DNA and microsat-
ellite instability was determined on at least 95 loci. Tumor cell PD-L1 expression (defined as tumor
proportion score >/= 1) was determined by IHC (Dako 22C3). We identified 28 (1.37%) patients <30
years, 159 (7.76%) between 30-39 years, and 1862 (90.87%) >/= 40 years. Breast tissue was used
for CGP in 69.5% of cases and remainder of specimens were lymph node, metastatic, or unspecified.
Results: Breast tumors were less likely to be estrogen receptor positive in younger women (54% of
those <30 years, 60% of those 30-39 years, 69.4% of those >/= 40 years) and more likely to be triple
negative (43%, 33%, 26.1% in the same respective groups). There was no clear pattern in HER2+ sta-
tus by age (0%, 15.1%, 7.2%). Younger women had higher rates of BRCA1 (17.9%, 10.1%, 2.6%),
BRCA2 mutations (7.10%, 5.70%, 4.1%), and RBI mutations (14.3%, 9.4%, 6.1%), and lower rates
of CDH1 (7.1%, 5%, 15.4%) and PIK3CA mutations (17.9%, 17.6%, 40.0%). Younger women were
more likely to have PD-L1 expression (55.6%, 54.4%, 51.5%) but had lower frequencies of TMB >10
(0.0%, 5.0%, 8.7%). Differences are statistically significant in BRCAI, CDH1, and PIK3CA. Conclu-
sions: These findings confirm that young women with breast cancer have actionable GA. Different mu-
tational profiles may support differential use of targeted and immune therapies. Statistically and
clinically significant differences include higher BRCA1 mutations which may lend to PARP inhibitor
use and lower PIK3CA mutations which may reduce alpelisib use. Higher RB1 mutations and immuno-
therapy biomarker differences were not statistically significant. However, these may clinically translate
into CDK4/6 resistance and reduced immunotherapy options, respectively. Research Sponsor: None.

All Cases <30 Years 3039 Years  >/= 40 Years of <30 30-39
All Ages of Age of Age Age Comparison  Comparison
(n = 2049) (n=28) (n = 159) (n=1862) to >/= 40 to >/= 40

ER+ / PR+ Status by IHC 70.0% / 54% | 57% 60% / 45% 69.4% / NS /NS P<0.0001 /
49.0% 49.3% NS
HER2+ (ERBB2 Amplification 8.7% 0% 15.10% 7.2% NS P=.0005
by CGP)
TNBC Status 27.0% 43% 33% 26.1% NS NS (P=.051)
(P=.052)
BRCA1/ BRCA2 3.37%/ 17.90% / 10.10% / 2.6%14.1% P=0.0009 / P<.0001 /NS

RB1 6.9% 14.30% 9.40% 6.1% NS NS
CDH1 14.32% 7.10% 5.00% 15.4% NS P.0001
PIK3CA 37.86% 17.90% 17.60% 40.0% P=.02 P<.0001
T™MB > 10 8.60% 0.00% 5.00% 8.7% NS NS
PD-L1 Positive 51.10% 55.60% 54.40% 51.5% NS NS
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Neratinib plus fulvestrant plus trastzuzumab (N+F+T) for hormone receptor-positive
(HR+), HER2-negative, HER2-mutant metastatic breast cancer (MBC): Outcomes and
biomarker analysis from the SUMMIT trial.

Komal L. Jhaveri, Jonathan W. Goldman, Sara A. Hurvitz, Angel Guerrero-Zotano, Nisha Unni,
Adam Brufsky, Haeseong Park, James Ross Waisman, Eddy Shih-Hsin Yang, Iben Spanggaard,
Sonya A. Reid, Mark E. Burkard, Aleix Prat, Sherene Loi, John Crown, Ariella Hanker, Cynthia X.
Ma, Ron Bose, Lisa DeFazio Eli, Hans Wildiers; Memorial Sloan Kettering Cancer Center, New York,
NY; University of California-Los Angeles, Santa Monica, CA; David Geffen School of Medicine; Univer-
sity of California, Los Angeles; Jonsson Comprehensive Cancer Center, Santa Monica, CA; Fundacion
Instituto Valenciano de Oncologia, Valencia, Spain; The University of Texas Southwestern Medical
Center, Dallas, TX; Magee-Womens Hospital of UPMC, Pittsburgh, PA; Washington University School
of Medicine, St. Louis, MO; City of Hope Comprehensive Cancer Center, Duarte, CA; University of Ala-
bama at Birmingham, Birmingham, AL; Rigshospitalet — Copenhagen University Hospital, Copenha-
gen, Denmark; The Vanderbilt Breast Center, Nashville, TN; University of Wisconsin School of
Medicine and Public Health, Madison, WI; Hospital Clinic de Barcelona, Barcelona, Spain; Peter Mac-
Callum Cancer Centre, Melbourne, Australia; St. Vincent’s Private Hospital, Dublin, Ireland; University
of Texas Southwestern Medical Center, Dallas, TX; Washington University, St. Louis, MO; Puma Bio-
technology, Inc., San Francisco, CA; University Hospitals Leuven, Leuven, Belgium

Background: N is an oral, irreversible pan-HER TKI with activity against HER2 mutations. Genomic
analyses from the SUMMIT MBC cohort following N+F suggest that resistance to N may occur via mu-
tant allele amplification or secondary HERZ2 mutations. Adding T to N+F in SUMMIT showed encourag-
ing durable responses in patients (pts) with HR+, HERZ2-mutant MBC and prior CDK4/6 inhibitors
(CDK4/6i). Methods: SUMMIT (NCT01953926) enrolled pts with HR+, HER2-negative MBC with acti-
vating HERZ2 mutation(s) and prior CDK4/6i. Pts received N+F+T (oral N 240 mg/d with loperamide
prophylaxis, im F 500 mg d1&15 of cycle 1 then g4w, iv T 8 mg/kg initially then 6 mg/kg q3w). During
the small, randomized portion of the trial, pts received N+F+T, F+T or F (1:1:1 ratio). Pts randomized
to F+T or F could crossover to N+F+T at progression. Efficacy endpoints: investigator-assessed ORR
and CBR (RECIST v1.1); DOR; best overall response. Pre-treatment tumor tissue was centrally as-
sessed retrospectively by next-generation sequencing. ctDNA from patient samples was assessed by
NGS. Results: SUMMIT has completed enrolment; we report efficacy from 45 pts in the N+F+T cohort,
plus 10 pts who progressed on F (n=6) or F+T (n=4) and crossed over to N+F+T (Table). HERZ allelic
variants in the 45 N+F+T pts and ORR (%) (pts may have >1 mutation) were: V777L (n=6, 50%),
L755S/P (n=15, 40%), S310F (n=4, 50%), exon 20 insertion (n=11, 36%), other KD missense (n=6,
33%), TMD missense (n=2, 0%), exon 19 deletion (n=1, 0%). Conclusions: N+F+T is a promising
combination for HR+, HER2-mutated MBC with prior exposure to CDK4/6i, across a range of activating
HERZ2 mutations. Results from the upcoming Apr 2022 data cut, including biomarkers, safety, mecha-
nisms of acquired resistance, and preclinical mechanism of N+T, will be presented. Clinical trial
information: NCT01953926. Research Sponsor: Puma Biotechnology, Inc.

Efficacy findings: HR+, HER2-mutant MBC with prior CDK4/6i.

All HR+ prior CDK4/6i ized HR+
(N+F+T) (n=45) (F+T) (n=7)

F4T to ized HR+ Fcrossover to
N+F+T (n=4) (F) (n=7) N+F+T (n=6)

Objective response,” n 17 (38) (24-54) 0(0-41) 1(25) (0.6-81) 0(0-41) 2(33) (4-78)
(%) (95% CI)

CRPR 1(2)16 (36) 00 01 (25) 00 02 (33)

Median® DOR, months 14.4 (6.4-NE) NE NE NE 6.3 (6.2-6.4)
(95% CI)

Clinical benefit, n (%) 21 (47) (32-62) 0(0-41) 1(25) (0.6-81) 0(0-41) 5 (83) (36-100)
(95% CI)

CR PR SD = 24 weeks 1(2)16 (36)4 (9) 000 01 (25)0 000 02 (33)3 (50)

Median PFS, months 8.2 (4.2-15.1) 3.9(1.9-4.1) NE 4.1 (1.6-4.1) 8.3 (3.9-10.3)
(95% CI)

“CR or PR confirmed > 4 weeks after response criteria met.°Kaplan-Meier analysis.“Confirmed CR or PR or SD for > 24 weeks. Tumor
response based on investigator assessment (RECIST v1.1).Cl, confidence interval; CR, complete response; DOR, duration of response;
F, fulvestrant; HR+, hormone receptor-positive; N, neratinib; NE, not evaluable; PR, partial response; SD, stable disease; T,
trastuzumab.
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Detection of presumed germline pathogenic variants of hereditary breast cancer
predisposition genes in circulating tumor DNA: SCRUM-Japan MONSTAR-SCREEN.

Masaya Hattori, Yoichi Naito, Takashi Yamanaka, Hiroyuki Yasojima, Rikiya Nakamura, Junichiro
Watanabe, Tetsuhiro Yoshinami, Yukinori Ozaki, Takao Fujisawa, Yoshiaki Nakamura, Hideaki
Bando, Takayuki Yoshino, Rui Yamaguchi, Issei Imoto, Hiroji Iwata; Department of Breast Oncology,
Aichi Cancer Center, Nagoya, Japan; Department of Developmental Therapeutics/Breast and Medical
Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Department of Breast and Endocrine
Surgery, Kanagawa Cancer Center, Yokohama, Japan; NHO Osaka National Hospital, Osaka, Japan;
Department of Breast Surgery, Chiba Cancer Center, Chiba, Japan; Department of Breast Oncology,
Shizuoka Cancer Center, Shizuoka, Japan; Department of Clinical Oncology, Osaka International Can-
cer Institute, Osaka, Japan; Department of Medical Oncology, Toranomon Hospital, Tokyo, Japan; Na-
tional Cancer Center Hospital East, Kashiwa, Japan; Aichi Cancer Center Hospital, Aichi, Japan;
Department of Gastroenterology and Gastrointestinal Oncology, National Cancer Center Hospital East,
Kashiwa, Japan; Aichi Cancer Center, Nagoya City, Japan; Aichi Cancer Center Research Institute, Na-
goya, Japan; Aichi Cancer Center Hospital, Nagoya, Japan

Background: Approximately 5-10% of breast cancer are hereditary. Variant allele frequency (VAF) of he-
reditary breast cancer predisposition genes in circulating tumor DNA (ctDNA) may be useful for detect-
ing presumed germline pathogenic variants. Methods: One hundred and sixty-eight patients with
advanced breast cancer (ABC) who underwent ctDNA and tumor tissue sequencing analyses in the
SCRUM-Japan MONSTAR-SCREEN, a cancer genome screening project in Japan, from December
2019 to November 2021 were included. The patients were tested and monitored for their genomic al-
terations by FoundationOne Liquid assay or FoundationOne Liquid CDx assay. The pathogenic variants
(PV) of hereditary breast cancer predisposition genes with VAF of 30% or higher in ctDNA were defined
as PGPV. The VAF of BRCA1/2 on ctDNA analyses in BRCA1/2 germline pathogenic variant (GPV) car-
riers and the prevalence of PGPV in five hereditary breast cancer predisposition genes, including ATM,
BRCA1, BRCA2, CHEK2, and PALBZ2, were investigated. Results: From 168 patients with ABC, includ-
ing 115 Luminal, 32 HER2-positive, and 21 triple negative breast cancer, with a median age of 58
years, 39 PVs in 5 genes were identified with a median VAF of 0.62% (range: 0.1-84.77). ctDNA iden-
tified GPV of known BRCA1/2 GPV carriers (1 with BRCA1 and 6 with BRCA2), with a median VAF of
51.4% (range: 48.2-77.5). The VAF of GPV on ctDNA were higher than 30% in subsequent consecu-
tive samples. Among 161 patients with ABC, excluding 7 known BRCA1/2 GPV carriers, 6 PGPV (1
with BRCA1, 3 with BRCA2, and 2 with PALB2) were detected, with a median VAF of 65.5% (range:
51.2-84.8). Subsequent confirmatory tests were performed for two PGPV, and the variants were con-
firmed to be of germline origin. Conclusions: VAF on ctDNA analysis can help to easily detect PGPV of
hereditary breast cancer predisposition genes. The PGPV detected in ctDNA analysis should be validat-
ed by established germline tests, and the results could provide opportunities for targeted therapies, as
well as cancer risk assessment of patients and their relatives. Research Sponsor: None.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://abstracts.asco.org

BREAST CANCER—METASTATIC

1030 Poster Session

Association of interleukin-enhanced factor 2 (ILF2) expression with prognosis and
clinico-genomic features in breast cancer (BC).

Matias A. Bustos, Jun Yin, Pavel Brodskiy, Irene Kang, Stephanie L. Graff, Sarah Sammons, Richa
Dawar, David Spetzler, Dave S. B. Hoon; Saint John’s Cancer Institute at Providence Saint John’s
Health Center, Santa Monica, CA; Caris Life Sciences, Phoenix, AZ; Division of Oncology, USC Keck
School of Medicine, Norris Comprehensive Cancer Center, Los Angeles, CA; Sarah Cannon Cancer In-
stitutes HCA Midwest Health, Overland Park, KS; Duke University Medical Center/ Duke Cancer Insti-
tute, Durham, NC; Jackson Memor Hosp, Miami, FL; Saint John'’s Cancer Institute at Providence Saint
John’s Health Center, Santa Monica, CA

Background: Novel prognostic and predictive biomarkers beyond traditional histological subtypes are
needed to better inform outcomes and enhance therapy guidance in breast cancer (BC). We have previ-
ously reported that ILF2 was overexpressed in TNBC cell lines and has a functional role in DNA and
RNA metabolism, making it a promising biomarker for risk assessment and treatment decisions. Here-
in, we aim to leverage a large clinico-genomic dataset to further characterize ILF2 in BC patients (pts).
Methods: A total of 9456 BC tissue samples underwent molecular profiling at Caris Life Sciences
(Phoenix, AZ). Analyses included next generation sequencing of DNA (592 Gene Panel, or Whole
Exome Sequencing), and RNA (Whole Transcriptome Sequencing), and immunohistochemistry (IHC).
Wilcoxon and Fisher’s exact were used to determine statistical significance. Overall survival (0S) was
obtained from insurance claims and Kaplan-Meier estimates were calculated. Spearman correlation
was used to identify highly correlated genes (p>0.6) with ILF2 and significant genes that were subse-
quently analyzed via pathway analysis using STRING. Results: BC pts were grouped into ILF2-High (H,
top quartile) and ILF2-Low (L, bottom quartile) based on mRNA expression (TPM). ILF2-H pts were
significantly younger (73 vs 80% for pts >50), enriched in ductal histology (90.9 vs 77.7%), TNBC
subtype (48.9 vs 18.9%), and had a higher CNS metastases rate (4.3 vs 1.4%) compared to ILF2-L
pts (all g<0.0001). ILF2 overexpression was associated with significantly inferior OS in all BC pts (HR
3.38, 95%Cl: 2.97 — 3.84); when stratified into known BC hormonal receptor (HR) subtypes, ILF2
was prognostic in both HR+ BC (HR 1.7, 95 CI: 1.34-2.19) and TNBC (HR 3.8, 95 Cl: 3.1-4.7), all
p<0.0001. In TNBC (n=2468), ILF2-H was associated with a higher frequency of TP53 muta-
tions(mt), lower rate of PIK3CA mt and higher amplification of CCNE1 and FGF23; in HR+/HER2- BC
(n =5071), an association with a higher rate of TP53 mt, PD-L1 expression, NOTCH2 and CCND2 am-
plification was seen (Table). No significant molecular correlation with ILF2 was seen in HR-/HER2+
BC (n=682). In TNBC, ILF2 expression was significantly correlated with genes involved in spliceo-
some, cell cycle and RNA transport pathways. In HR+/HER2- BC, ILF2-correlated genes were signifi-
cantly enriched in mismatch repair and DNA replication pathways (p<0.05 for all factors individually).
Conclusions: High expression of ILF2 is associated with a poorer prognosis independent of subtype in
BC and our study warrants further investigation on ILF2 as a diagnostic and therapeutic target. Re-
search Sponsor: None.

Fold change of ILF2 median in altered/WT tumors (>1, positive; <1, negative
association, q <0.05).

Mt TNBC Mt HR+/HER2-
TP53 1.4 TP53 1.2
PIK3CA 0.7 MAP2K4 0.8
ARID1A 0.7 IHC
HRAS 0.5 IHC-PD-L1 1.2
KRAS 0.6 IHC-AR 0.7
TERT 0.6 Amp

NOTCH2 2.1
Amp FGF23 2.3
FGF23 1.5 CCND2 2.3
CCNE1 1.4 CCNE1 1.6
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Zanidatamab (zani), a HER2-targeted bispecific antibody, in combination with
docetaxel as first-line (1L) therapy for patients (pts) with advanced HER2-positive
breast cancer: Preliminary results from a phase 1b/2 study.

Keun-Seok Lee, Xiaojia Wang, Young Hyuck Im, Xiaohua Zeng, Huiping Li, Kun Wang, Huiyan Li,
Ping Zhou, Yuanyuan Bao, Zefei Jiang; National Cancer Center, Center for Breast Cancer, Goyang,
South Korea; Department of Oncology, Zhejiang Cancer Hospital, Hangzhou, China; Department of On-
cology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South Korea;
Department of Breast Cancer Center, Chongqging University Cancer Hospital, Chonqqing, China; De-
partment of Breast Oncology, Key Laboratory of Carcinogenesis and Translational Research (Ministry
of Education/Beijing), Peking University Cancer Hospital & Institute, Beijing, China; Department of
Breast Cancer, Cancer Center, Guangdong Provincial People’s Hospital, Guangdong Academy of Medi-
cal Sciences, Guangzhou, China; BeiGene Co., Ltd., Shanghai, China; The Fifth Medical Center of Chi-
nese PLA General Hospital, Beijing, China

Background: HER2-targeted agents have improved outcomes in HER2-positive breast cancer, but some
pts develop resistance, relapse, or do not respond to current 1L therapies. Zani, also known as ZW25,
is a novel HER2-targeted bispecific antibody that binds to two distinct extracellular domains of HER2.
In a Phase 1 trial (NCT02892123) zani was well tolerated and demonstrated preliminary antitumor ac-
tivity as monotherapy/with chemotherapy in pts with pre-treated advanced HER2+ breast cancer. Meth-
ods: Cohort 1 of this ongoing open-label, Phase 1b/2 study (NCT04276493) is evaluating zani in
combination with docetaxel as a 1L therapy in adult females with advanced HER2+ breast cancer who
may have received prior neoadjuvant/adjuvant treatment. Cohort A pts received zani 30 mg/kg IV, Co-
hort B pts received zani 1800 mg IV, both with docetaxel 75 mg/m? IV Q3W. Primary endpoints were
safety and investigator (INV)-assessed objective response rate (ORR) per RECIST v1.1. Secondary end-
points included INV-assessed duration of response (DoR), disease control rate (DCR) and progression-
free survival (PFS). Results: As of Nov 26, 2021, 25 pts with a median age of 57.0 years (range:
33.0-80.0) were assigned to Cohort A (n=11) or B (n=14). Median study follow-up was 7.0 months
(range: 1.1-17.4) and the median number of treatment cycles was 10 (range: 2-20), 16 (64.0%) pts
remained on treatment. Of the 22-efficacy evaluable (EE) pts, confirmed ORR was 86.4% (95% Cl:
65.1, 97.1). The 6 months PFS rate was 90.9% (95% Cl: 68.3, 97.7). Efficacy data are summarized
in Table 1. All pts experienced > 1 treatment emergent adverse event (TEAE) and 17 (68.0%) pts ex-
perienced > Grade 3 TEAEs. In total, 23 (92.0%) pts experienced treatment related TEAEs (trTEAES),
and 17 (68.0%) pts experienced > Grade 3 trTEAEs. The most common trTEAEs were diarrhea
(56.0%) and decreased neutrophil count (52.0%). Serious trTEAEs occurred in two (8.0%) pts,
trTEAESs leading to treatment discontinuation occurred in one (4.0%) pt and no trTEAEs led to death.
Conclusions: Zani and docetaxel combination demonstrated antitumor activity in 1L therapy for ad-
vanced HER2+ breast cancer, with a manageable safety profile. Clinical trial information:
NCT04276493. Research Sponsor: This study was sponsored by BeiGene, Ltd. Medical writing sup-
port, under the direction of the authors, was provided by Victoria Dagwell, MSc, of Ashfield Med-
Commes, an Ashfield Health company, and funded by BeiGene, Ltd.

Summary of efficacy results (EE analysis set*).

Cohort A Cohort B Total
(n=9) (n=13) (n=22)
Confirmed best overall response, n
(%)
Complete response 1(11.1) 0 (0) 1 (4.5)
Partial response 7 (77.8) 11 (84.6) 18 (81.8)
Stable disease 0(0) 1(7.7) 1 (4.5)
Progressive disease 1(11.1) 1(7.7) 2(9.1)
Confirmed ORR, n (%) 95% CI 8 (88.9) 11 (84.6) 19 (86.4)
51.8, 99.7 54.6, 98.1 65.1, 97.1
Confirmed DCR, n (%) 95% CI 8 (88.9) 12 (92.3) 20 (90.9)
51.8, 99.7 64.0,99.8 70.8,98.9
Confirmed DoR, range 1.4-12.4 1.5-5.6 1.4-12.4

*Three pts without any post-baseline tumor assessments were excluded from
EE analysis set.Data cut-off: Nov 26, 2021.
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Serena-1: Updated analyses from a phase 1 study (parts C/D) of the next-generation
oral SERD camizestrant (AZD9833) in combination with palbociclib, in women with
ER-positive, HER2-negative advanced breast cancer.

Mafalda Oliveira, Erika P. Hamilton, Jason Incorvati, Begona Bermejo de la Heras, Emiliano Calvo,
Javier Garcia-Corbacho, Manuel Ruiz-Borrego, Christos Vaklavas, Nicholas C. Turner, Eva M.
Ciruelos, Manish R. Patel, Anne C. Armstrong, Peter Kabos, Chris Twelves, Tim Brier, ltziar
Irurzun-Arana, Teresa Klinowska, Justin P.O. Lindemann, Christopher J. Morrow, Richard D. Baird;
Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Sarah Cannon Research Institute/Ten-
nessee Oncology, Nashville, TN; Fox Chase Cancer Center, Philadelphia, PA; Hospital Clinico Universi-
tario de Valencia, Valencia, Spain; START Madrid-CIOCC, Centro Integral Oncologico Clara Campal,
Madrid, Spain; Hospital Clinic Barcelona/ IDIBAPS, Barcelona, Spain; Department of Medical Oncolo-
gy, University Hospital Virgen del Rocio, Seville, Spain; Huntsman Cancer Institute, University of
Utah, Salt Lake City, UT; Institute of Cancer Research, London, United Kingdom; Medical Oncology
Department, Breast Cancer Unit, University Hospital 12 de Octubre, Madrid, Spain; Florida Cancer
Specialists/Sarah Cannon Research Institute, Sarasota, FL; The Christie NHS Foundation Trust and
the Division of Cancer Sciences, Manchester, United Kingdom; Division of Medical Oncology, Universi-
ty of Colorado, Aurora, CO; St. James’s Hospital and The University of Leeds, Leeds, United Kingdom;
Research and Early Development, Oncology R&D, AstraZeneca, Cambridge, United Kingdom; Re-
search and Early Development, Biopharmaceuticals R&D, AstraZeneca, Cambridge, United Kingdom;
Late Development, Oncology R&D, AstraZeneca, Cambridge, United Kingdom; AstraZeneca, Cam-
bridge, United Kingdom; Cancer Research UK, Cambridge Centre, Cambridge, United Kingdom

Background: SERENA-1 (NCT03616587) is a Phase 1, multi-part, open-label study of camizestrant in
women with ER+, HER2- advanced breast cancer (ABC). Parts A/B (escalation/expansion) assessed
camizestrant monotherapy and have been presented previously. Parts C/D examine camizestrant in
combination with palbociclib; here we present mature data from camizestrant 75 mg in combination
with palbociclib; 75 mg being the camizestrant dose currently under investigation in the Phase 3 stud-
ies SERENA-4 (NCT04711252) and SERENA-6 (NCT04964934). Methods: The primary objective
was to determine the safety and tolerability of camizestrant once daily (QD) with palbociclib. Second-
ary objectives included anti-tumor response and pharmacokinetics (PK). Prior treatment with < 2 lines
of chemotherapy in the advanced setting was permitted. There was no limit on the number of lines of
prior endocrine treatment in the advanced setting; prior treatment with CDK4/6 inhibitors and fulves-
trant (F) was permitted. Results: As of 9 September 2021, 25 patients had received camizestrant 75
mg QD in combination with palbociclib. Tolerability of the combination of camizestrant 75 mg and pal-
bociclib was consistent with that of each drug individually. No patient required camizestrant dose in-
terruption/reduction/discontinuation due to a camizestrant-related adverse event (AE); moreover, none
experienced a Grade >3 camizestrant-related AE. All camizestrant-related heart rate reductions were
Grade 1 (asymptomatic). All camizestrant-related visual effects were Grade 1 (mild), apart from one
patient who experienced transient Grade 2 (moderate) visual effects that resolved to Grade 1 without
dose modification. Camizestrant-related gastrointestinal disorders were all Grade 1, except one in-
stance of Grade 2 nausea lasting one day. PK data for camizestrant 75 mg QD and palbociclib com-
bined were broadly consistent with camizestrant as monotherapy and published palbociclib steady-
state PK data, further supporting the use of camizestrant 75 mg QD (Phase 3 dose) in combination
with the approved palbociclib doses. In these heavily pre-treated patients (48% prior chemotherapy,
80% prior CDK4/6i, 68% prior F; all in advanced disease setting) and of whom 60% had visceral me-
tastases, the clinical benefit rate at 24 weeks was 7/25 (28%). Conclusions: The PK and safety profile
of camizestrant 75 mg QD in combination with palbociclib is favorable in this mature Phase 1 dataset.
Despite extensive pre-treatment - including chemotherapies, CDK4/6i, and F - camizestrant 75 mg QD
in combination with palbociclib exhibits encouraging clinical activity. The results from the ongoing
Phase 3 studies, SERENA-4 and SERENA-6, will further elucidate the role of this combination in the
treatment of patients with HR+/HER2— ABC. Clinical trial information: NCTO3616587. Research
Sponsor: AstraZeneca.
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Pyrotinib in combination with metronomic oral vinorelbine in patients with HER2-
positive advanced breast cancer who had failed prior trastuzumab-based therapy: A
single-center, single-arm, prospective phase 2 study.

Chunfang Hao, Xu Wang, Yehui Shi, Zhongsheng Tong, Shufen Li, Xiaodong Liu, Lan Zhang; Tian-
Jin Medical University Cancer Institute and Hospital, Tianjin, China

Background: In 15% to 30% of breast cancers, human epidermal growth factor receptor 2 (HER2) is
overexpressed, this is related to aggressive disease and poor prognosis. Although important clinical
benefits for patients have been achieved by the use of the HER2 antibody trastuzumab, 50% to 74%
of patients with metastatic disease have no response to treatment, and approximately 75% progress
within one year. The purpose of this study was to evaluate the efficacy and safety of oral pyrotinib in
combination with oral metronomic vinorelbine in patients with HER2-positive advanced breast cancer
who had failed prior trastuzumab-based therapy. Methods: This prospective phase 2 study enrolled pa-
tients aged 18-75 years with HER2-positive advanced breast cancer who had failed prior trastuzumab-
based therapy, and had an Eastern Cooperative Oncology Group performance score of 0-2. Patients re-
ceived pyrotinib 400 mg once daily and vinorelbine 40 mg once on Monday, Wednesday, Friday of
each week until disease progression or unacceptable toxicity. Both pyrotinib and vinorelbine were oral-
ly administered 30 min after meals. The primary endpoint was progression-free survival (PFS). The
secondary endpoints were objective response rate (ORR), disease remission rate (DCR), overall survival
(0S), quality of life (QoL) and safety (CTCAE 5.0). The follow-up of this study is ongoing, but enrol-
ment is closed. This study is registered on Clinical Trials.gov, number NCTO4903652. Results: Be-
tween Oct 21, 2019, and Jan 21, 2022, 36 patients were enrolled and all of them were included in
the intent-to-treat (ITT) population. 20 of 36 patients had disease progress or death. Median follow-up
was 16.23 months. The median PFS (mPFS) was 14.23 months (95% Cl 8.13-20.33). The ORR and
DCR were 38.9% and 83.3%, respectively. The median OS was not reached. Grade 3 adverse events
(AEs) occurred in 17 of 36 patients, the most common were diarrhea 27.8% and stomachache 5.6%.
No grade 4 AEs were observed. Conclusions: Pyrotinib combined with metronomic oral vinorelbine
showed promising efficacy and manageable safety in patients with HER2-positive advanced breast
cancer who had failed prior trastuzumab-based therapy. This study might represent a potential treat-
ment option for these patients. Clinical trial information: NCT04903652. Research Sponsor: CSCO--
Hengrui Cancer Research Fund (Y-HR2018-075).
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Pyrotinib monotherapy or pyrotinib in combination with capecitabine could
significantly prolong progression-free survival and overall survival in patients with
HER2-positive metastatic breast cancer.

Xiuwen Guan, Fei Ma, Qiao Li, Shanshan Chen, Bo Lan, Ying Fan, Jiayu Wang, Yang Luo, Ruigang
Cai, Pin Zhang, Qing Li, Binghe Xu; National Cancer Center/National Clinical Research Center for
Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing, China

Background: In the NALA phase Ill trial, irreversible pan-ErbB tyrosine kinase inhibitor (TKI) neratinib
plus capecitabine demonstrated significant improvement in the progression-free survival (PFS), but no
significant benefit in overall survival (OS) compared to lapatinib plus capecitabine. However, another
TKI pyrotinib plus capecitabine showed significant benefits in PFS and a trend of OS benefits in the
PHOEBE phase Ill study. But in general, current data on survival of irreversible TKls in patients with
HER2-positive metastatic breast cancer (MBC) was limited. Thus, we performed a pooled analysis of
individual patient data from the phase | to Il trials in HER2-positive MBC patients receiving pyrotinib
or pyrotinib combined with capecitabine, to provide a cumulative assessment on long-term outcomes
of irreversible TKI. Methods: Individual patient data was collected and analyzed from the phase | trial
for pyrotinib and pyrotinib plus capecitabine, the Pivotal phase Il trial and the PHOEBE phase Il trials
that enrolled patients in China National Cancer Center. Next-generation sequencing was performed on
circulating tumor DNA for predictive biomarkers in the phase | trial. Results: Between August 2013
and October 2018, a total of 120 patients were assigned to received pyrotinib (n = 38), pyrotinib plus
capecitabine (n = 53) and lapatinib plus capecitabine (n = 29) across the above four trials. The medi-
an follow-up duration for OS was 73.6 months (95% Cl:69.9-77.3 months). The estimated median
PFS was 8.2 months (95% CI:5.6-10.9 months) in the pyrotinib monotherapy group and 22.0 months
(95% Cl:13.2-30.8 months) in the pyrotinib plus capecitabine group (P= 0.002), while the median
0S was 27.1 months (95% CIl: 21.6-32.5 months) in the pyrotinib monotherapy group and 44.5
months (95% Cl: 30.8-58.1 months) in the pyrotinib plus capecitabine group (P= 0.065). In this
pooled analysis, pyrotinib 400mg in combination with capecitabine, recommended for phase Il and |l
trials, had significantly longer PFS (22.0 vs 6.9 months, P<0.001) and 0S (59.9 vs 31.2 months, P=
0.035) than lapatinib plus capecitabine. Analysis of all genetic alterations in baseline blood samples
suggested that the patients harbored concomitant mutations in HER2-related signaling network (in-
cluding HER2 bypass signaling pathway, PI3K/Akt/mTOR pathway and TP53) were observed with sig-
nificantly poorer PFS and OS compared to none or one genetic alteration (median PFS, 7.3 vs. 26.1
months, P= 0.003; median OS, 25.1 vs. 48.0 months, P= 0.013). Conclusions: This pooled analysis
based on phase | to Il trials revealed promising PFS and OS was achieved in pyrotinib and pyrotinib
plus capecitabine. Concomitant mutations in HER2-related signaling network may be a potential effi-
cacy and prognosis biomarker for pyrotinib in HERZ2-positive MBC. Clinical trial information:
NCT01937689,NCT02361112,NCT02422199,NCTO3080805. Research Sponsor: National Nature
Science Foundation of China(82103634).
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Pyrotinib plus nab-paclitaxel in patients with HER2-positive advanced or metastatic
breast cancer: A multicenter, single-arm, open-label phase 2 trial.

Huan Li, Zhaohui Li, Min Yan, Xiujie Cui, Xuening Ji, Fenqi Fang, Yuyang Zhang, Xiaoxin Wang,
Yan Wang, Xiangyu Guo, Mingxi Jing, Zhichao Gao, Hui Cao, Fangyuan Dong, Jie Wu, Cui Jiang,
Yangyang Duan, Xiaorui Li, Yujun Jiang, Tao Sun; Department of Breast internal medicine, Liaoning
Cancer Hospital and Institute, Shenyang, China; Department of Internal Medicine-Oncology, Anshan
Cancer Hospital, Anshan, China; Department of Breast Disease, Henan Breast Cancer Center/The affili-
ated Cancer Hospital of Zhengzhou University & Henan Cancer Hospital, Zhengzhou, China; Depart-
ment of Internal Medicine-Oncology, Chaoyang Central Hospital, Chaoyang, China; Oncology
Department, Affiliated Zhongshan Hospital of Dalian University, Dalian, China; Department of Internal
Medicine-Oncology, The First Affiliated Hospital of Dalian Medical University, Dalian, China; Depart-
ment of Internal Medicine-Oncology, Fukuang General Hospital of Liaoning Health Industry Group, Fu-
shun, China

Background: For human epidermal growth factor receptor 2 (HER2) positive advanced or metastatic
breast cancer, the standard therapeutic strategy is HER2-targeted agents combined with a taxane.
This multicenter, single-arm phase 2 trial was designed to assess the efficacy and safety of pyrotinib (a
brand-new generation, irreversible anti-HER?2 tyrosine kinase inhibitor) plus nab-paclitaxel in patients
with HER2-positive advanced or metastatic breast cancer. Methods: This was a multicenter, single-
arm, open-label phase 2 trial conducted at seven centers in China (ChiCTR1900023653). Women
aged 18-75 years, with histologically or cytologically confirmed HER-2 positive (immunohistochemis-
try [IHC] 3+ or positive confirmed by fluorescence in situ hybridization) advanced or metastatic breast
cancer and with Eastern Cooperative Oncology Group performance score (ECOG PS) of O-1 were en-
rolled. Patients with primary resistance to trastuzumab and bone-only metastases were excluded. Eligi-
ble patients received pyrotinib (400 mg, po, qd) plus nab-paclitaxel (125 mg/m?, iv, day 1/8/15) for
each 28-day cycle until disease progression, unacceptable toxicity, consent withdrawal or death. The
primary endpoint was objective response rate (ORR), defined as the proportion of patients with com-
plete response (CR) or partial response (PR) according to Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1. Secondary endpoints included progression-free survival (PFS), overall survival,
safety and quality of life. Results: Between December 2019 and December 2021, 51 patients were en-
rolled. The median age was 55 years (range 35-72). Twenty-three patients (45.1%) had ECOG PS of
0. Ten patients (19.6%) with metastatic disease had previously received first-line treatment and 28
(54.9%) had received prior treatment with trastuzumab. More than half (29 of 51, 56.9%) had hor-
mone receptor-positive disease. Visceral metastases occurred in 56.9% of the patients (29 of 51) and
26 patients (51.0%) were menopausal. The data cutoff for the present analysis was January 21,
2022. Among 38 evaluable patients, four patients (10.5%) had CR, 27 (71.1%) had PR, six (15.8%)
had stable disease, and one (2.6%) had progressive disease. The confirmed ORR was 81.6% (95% CI
65.1-91.7%). The PFS data were still immature. The most common grade >3 treatment-emergent ad-
verse events included neutropenia (14 of 51, 27.5%), diarrhea (10 of 51, 19.6%), fatigue (5 of 51,
9.8%) and peripheral neuropathy (4 of 51, 7.8%). Conclusions: Pyrotinib combined with nab-paclitax-
el showed a promising antitumor activity with good tolerance in patients with HER2-positive advanced
or metastatic breast cancer. Clinical trial information: ChiCTR1900023653. Research Sponsor: Jiang-
su Hengrui Pharmaceuticals Co., Ltd.
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Monitoring and management of interstitial lung disease/pneumonitis among patients
with metastatic breast cancer treated with trastuzumab deruxtecan.

Jonathan K. Kish, Sandhya Mehta, Jackie Kwong, Clara Lam, Angelica Falkenstein, Cherrishe
Brown-Bickerstaff, Dong Xiao, Bruce A. Feinberg; Cardinal Health, Dublin, OH; Daiichi Sankyo Inc.,
Basking Ridge, NJ; Daiichi Sankyo, Basking Ridge, NJ; AstraZeneca, Gaithersburg, MD; Cardinal
Health Specialty Solutions, Dublin, OH

Background: Trastuzumab Deruxtecan (T-DXd) was associated with an increased risk of interstitial lung
disease (ILD)/pneumonitis (P) in metastatic breast cancer (mBC) patients (pts) in clinical trials, lead-
ing to ILD/P monitoring and management guidelines in the product label. This study aims to describe
the monitoring and management of ILD/P during T-DXd therapy among US community oncology practi-
ces. Methods: Oncologists in the Cardinal Health Oncology Provider Extended Network (OPEN) partici-
pated in a cross-sectional survey on monitoring approaches for ILD/P among mBC pts. Participating
physicians provided data from medical charts of up to 10 pts who were treated with T-DXd regarding
presence of ILD/P symptoms, management, and outcomes of ILD/P symptoms. Results: Twenty-eight
physicians from across the U.S participated and provided data on 149 T-DXd pts. Nearly all physicians
reported they were monitoring ILD/P after T-DXd initiation by physical examination (n = 27), symptoms
checklist (n = 25) and pulse oximetry (n = 23) at every visit, whereas fewer reported performing lung
CT scan (n = 18), echocardiogram (n = 13), chest X-ray (n = 12), lung PET scan (n = 10), pulmonary
function tests (n = 8) and diffusion testing (n = 7) on a less frequent basis. Among 149 T-DXd pts, 4
pts were diagnosed with ILD/P over an average T-DXd treatment duration of 5.5 months. All 4 cases
initiated T-DXd treatment at 5.4mg/kg every 3 weeks, experienced ILD/P within the first 5 cycles of T-
DXd, were diagnosed with lung CT scan and initially presented with Grade 2 symptomology (2 cases
progressed to Grade 3). For both cases that remained as Grade 2, ILD/P completely resolved within 23
days. One case received IV methylprednisolone (1000mg daily; duration of therapy (DOT): 3 days) dur-
ing hospitalization, oxygen therapy and T-DXd was permanently discontinued; whereas the other one
received oral prednisone (started at 40mg daily and tapered to 5mg daily; DOT: 7 days) and T-DXd
dose was held. For the two grade 3 cases, one received IV methylprednisolone (125mg daily; DOT: 7
days) during hospitalization, T-DXd dose was held, and ILD/P completely resolved within 11 days;
whereas the other case received oral prednisone (started at 80mg daily and tapered to 5mg daily; DOT:
63 days), oxygen therapy, T-DXd was permanently discontinued, and ILD/P resolved with sequela with-
in 46 days. Conclusions: ILD/P incidence in this small study sample of patients receiving T-DXd treat-
ment was 2.7%. Although general awareness of ILD and routine screening by pulse oximetry and
physical exam were common, management approaches for ILD/P were not always consistent with T-
DXd prescribing information. Further physician education may be needed to improve appropriate man-
agement of ILD/P and outcomes for T-DXd pts. Research Sponsor: Daiichi Sankyo.
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Updated results and biomarker analyses from the phase | trial of A166 in patients with
HER2-expressing locally advanced or metastatic solid tumors.

Xichun Hu, Jian Zhang, Rujiao Liu, Shuiping Gao, Junyan Wu, Ying Wang, Yanrong Hao, Junyou
Ge, Yan Qing, Shuli Yi, Qixian Yang, Huajing Rao, Juanjuan Yuan; Department of Medical Oncology,
Fudan University Cancer Hospital, Shanghai, China; Phase | Clinical Trial Center, Fudan University
Shanghai Cancer Center, Shanghai, China; Fudan University Shanghai Cancer Center, Shanghai, Chi-
na; Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, China; Guangxi Zhuang Au-
tonomous Region People’s Hospital, Nanning, China; Sichuan Kelun-Biotech Biopharmaceutical Co.,
Ltd., Chengdu, China

Background: A166, an antibody-drug conjugate, with an anti-HER2 antibody site-specifically conjugat-
ed to Duo-5 (anti-microtubule agent), via a stable protease-cleavable valine citrulline linker, has
proved its safety and efficacy in patients with HER2 positive breast cancer (Xichun Hu et al. ASCO
2021). Here, we report updated data and biomarker analyses from this single-arm, multi-center, open-
label, phase | trial (CTR20181301). Methods: This study has two parts: dose escalation and dose ex-
pansion. In the expansion part, dose cohorts were expanded at 4.8 and 6.0 mg/kg Q3W, and the pri-
mary endpoint was ORR, as assessed according to the RECIST 1.1. Next-generation sequencing was
performed on tissue-derived DNA and blood-derived circulating tumor DNA (ctDNA). Results: As of Dec
10, 2021, in total 58 female pts were enrolled in the expansion dose cohorts. Median age was 53.5
years (range 26-71), 58 pts (100%) had prior HER2-targeted therapy with the median lines of 4, in-
cluding 100% received trastuzumab = pertuzumab, 94.8% received anti-HER2 TKls, and 20.7% re-
ceived anti-HER2 ADCs in the metastatic setting. Any grade treatment-related AEs (TRAES) were
documented in 100.0% (58/58) of pts. Common TRAEs were corneal epitheliopathy (98.3%), blurred
vision (89.7%), peripheral sensory neuropathy (67.2%), muscular weakness (36.2%) and dry eyes
(32.8%). Most common grade >3 TRAEs were corneal epitheliopathy (34.5%), blurred vision (22.4%)
and ulcerative keratitis (10.3%). 7 pts had serious AEs, 3 of whom were possibly related to the study
drug, including thrombosis, peripheral motor neuropathy and muscular weakness. TRAEs led to
39.7% (23/58) dose reduction and 1.7% (1/58) treatment discontinuation. All patients were evalu-
able for efficacy with the best ORR being 73.91% (17/23; 95% CI, 51.59 to 89.77) and 68.57%
(24/35; 95% CI, 50.71 to 83.15), mPFS being 12.30 months (95% CI, 6.00 to not reached) and
9.40 months (95% CI, 4.00 to 10.40) in 4.8 and 6.0 mg/kg cohort, respectively. Of 23 pts treated at
4.8 mg/kg dose level, one had a confirmed and sustained complete response lasting 7+ months. At the
time of the data cutoff, 24 pts (41.4%) continued to receive A166 treatment.NGS of 520 genes was
performed on tissue-derived DNA and ctDNA of baseline tumor tissue samples (n = 42) and blood
samples (n = 53), respectively, and post-treatment blood samples (n = 8). Univariate and multivariate
analysis showed that baseline PIK3CA/PTEN status had no influence on the PFS, and gave an idea of
FGFR1 amplification as a potential negative predictor of A166 efficacy in HER2-positive breast can-
cer. Conclusions: The previously demonstrated preliminary clinical benefit of A166-ADC was main-
tained with no new safety signals, which demonstrated manageable toxicity and encouraging anti-
tumor activity in heavily pretreated HER2-positive metastatic breast cancer patients. Clinical trial
information: CTR20181301. Research Sponsor: Sichuan Kelun-Biotech Biopharmaceutical Co., Ltd.
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Early clinical safety and pharmacokinetics data of DZD1516, an BBB-penetrant
selective HER2 inhibitor for the treatment of HER2-positive metastatic breast cancer.

Xichun Hu, Jian Zhang, Nicholas Patrick McAndrew; Department of Medical Oncology, Fudan Uni-
versity Cancer Hospital, Shanghai, China; Phase | Clinical Trial Center, Fudan University Shanghai
Cancer Center, Shanghai, China; UCLA David Geffen School of Medicine, Los Angeles, CA

Background: Patients with HER2+ metastatic breast cancer (MBC) are at high risk of developing central
nervous system metastases. DZD1516 is a reversible HER2-specific tyrosine kinase inhibitor (TKI)
with full blood-brain barrier (BBB) penetration. Here we report the preliminary safety and PK data from
the ongoing phase 1 study (NCT04509596) in patients with HER2+ MBC who relapsed from multiple
prior treatments. Methods: Eligible patients received single oral dosing of DZD1516 on COD1 and then
twice daily (BID) oral dosing from C1D1 in a continuous 21-day cycle until disease progression, unac-
ceptable toxicity or withdrawal of consent. The primary objective is to investigate the safety and PK of
DZD1516 as a single agent. Results: As of 17 January 2022, DZD1516 was explored in 21 HER2+
MBC patients from the USA and China. DZD1516 was well tolerated at doses < 300 mg, BID. Two
DLT events were reported in the 300 mg cohort. In all cohorts, 20 (95.2%) patients reported treat-
ment-emergent adverse events (TEAEs), and 3 (14.3%) patients reported grade 3 drug-related TEAE.
Two patients had dose interruption and one patient had dose reduction due to TEAE, all in the 300 mg
cohort. Majority of TEAEs were reversible. The longest treatment duration was > 3 months. In all co-
horts, the most common (> 20%) TEAEs included headache (42.9%), vomiting (38.1%), nausea
(23.8%) and hemoglobin decreased (23.8%). At doses < 300 mg, there is no diarrhea or rash re-
ported. PK data showed that combined exposure of DZD1516 and its active metabolite DZ2678 in-
creased in a dose-proportional manner across the dose ranges. Elimination half-life was about 15-19
hrs. About 2-fold accumulation of DZD1516 in AUC was observed on multiple doses. /n vitro, both
DZD1516 and DZ2678 showed good permeability, and were not substrates of P-gp and BCRP. In pa-
tients, Kpuu,csr of DZD1516 and DZ2678 was around 2.13 and 0.66, respectively, suggesting good
CNS penetration. At the time of data cutoff, 16 patients had at least one post treatment anti-tumor as-
sessment. With a median of 7 lines of prior treatment, the best anti-tumor response was stable disease.
Conclusions: Preliminary clinical data showed that DZD1516 is a full BBB-penetrant HER2 TKI, with
good safety profile. Consistent with its high selectivity, no wide type EGFR related AEs have been re-
ported. Further evaluation of its safety and efficacy is ongoing. Clinical trial information:
NCT04509596. Research Sponsor: Dizal Pharmaceutical.

25 mg 50 mg 100 200 250 300 Total
(N= (N= mg(N mg(N mg(N mg(N (N=

Demographics 1) 4) =4) =5) =3) =4) 21)
Median age 64 57.5 50 61 47 42 57
Race, n
Asian 1 3 2 5 3 3 17
White 0 0 2 0 0 0 2
Other 0 1 0 0 0 1 2
Patient type, n 1 4 4 5 3 4 21
Brain mets 0 4 3 2 2 2 13
Leptomeningeal 0 0 1 0 0 0 1
mets
Without CNS 1 0 0 3 1 2 7
mets
Median line of 7 9 4.5 10 9 5.5 7
prior systemic
therapy
Therapy Class, n
HER2 antibody 1 4 4 5 3 4 21
and/or ADC
HER2 TKI 0 3 3 5 3 4 18
Chemo 1 4 4 5 3 4 21
Others 0 2 0 3 3 2 10
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Survival of elderly patients with HER2+/HR- metastatic breast cancer in clinical
practice: SEER-Medicare data 2012-2016.

Zhonghui Ou, Laura Spring, Anju Nohria, John D. Seeger, Irene Murimi-Worstell; MCPHS Universi-
ty, Boston, MA; Massachusetts General Hospital, Boston, MA; Brigham and Women’s Hospital, Bos-
ton, MA; Optum, Boston, MA

Background: Older patients with human epidermal growth factor 2-positive (HER2+) metastatic breast
cancer(mBC) are underrepresented in clinical trials. We aim to assess the overall survival (OS) and
breast cancer-specific survival of elderly women with de novo HER2+/hormone receptor-negative (HR-)
mBC in a real-world setting. Methods: Elderly women with HER2+/HR- mBC treated with chemotherapy
and/or HER2-targeted agents and with continuous Medicare Part A, B, and D coverage 1-year before
diagnosis were identified from the SEER-MEDICARE database 2012-2016. Patients were retrospec-
tively followed from metastatic diagnosis until death, disenroliment from Medicare A, B, or D, or end
of the observation period. Patients’ year and month of diagnosis and death were retrieved from SEER.
Death dates were verified with Medicare records reported by the Social Security Administration (SSA).
For all-cause deaths, Kaplan-Meier analysis was used to estimate overall survival. The cumulative inci-
dence competing risk (CICR) method based on cumulative incidence function (CIF) was used to esti-
mate breast cancer-specific death incidence. Results: Seventy-three patients (mean age at diagnosis,
75.0+7.7 years) met the inclusion criteria. Among them, 56 were treated with trastuzumab =+ pertuzu-
mab /chemotherapy as first-line treatment, and 17 were treated with chemotherapy only. The median
time to initiate trastuzumab-based treatment from diagnosis was 2.5 months, and the longest trastuzu-
mab treatment length was over 44 months. The median follow-up for OS was 13 months. One patient
developed stomach cancer 6 months after breast cancer diagnosis. In Kaplan-Meier analysis, censor-
ing or not censoring this patient after second cancer development resulted in a median OS of 19
months (95% Cl, 9-24 months) and 18 months (95% Cl, 9-22 months). The OS at the end of 46
months was approximately 25%. Five patients died from other causes, including lung cancer, cerebro-
vascular diseases, aortic aneurysm and dissection, pneumonia and influenza, and heart diseases dur-
ing treatment. Considering these competing risks, 50% (95% Cl, 36%-64%) of patients specifically
died from breast cancer between 21 and 22 months, estimated by the CICR method. Conclusions: Our
study observed a shorter OS among HER2+/HR- mBC elderly patients in clinical practice than the OS
of 40.8 and 56.5 months among younger patients in the CLEOPATRA trial, suggesting that age is an
important prognostic factor for breast cancer survival. The presence of second cancer and other com-
peting risks led to overestimating the probabilities of breast cancer-specific death and resulted in a
shorter OS using the Kaplan-Meier method. The CICR method is more relevant to estimate the breast-
cancer-specific death incidence. Research Sponsor: None.
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Pyrotinib-based therapy for patients with HER2-positive breast cancer: A multicenter,
real-world study.

Haoqgi Wang, Yueping Liu, Hua Yang, Shuaibing Wang, Guozhong Cui, Jie Ma, Yunjiang Liu,
Xiangiao Li, Ruizhen Luo, Wei Zhang, Cuizhi Geng; Fourth Hospital of Hebei Medical University, Shi-
Jiazhuang, China; Department of Pathology, Fourth Hospital of Hebei Medical University, Shijia-
zhuang, China; Department of Medical Oncology, Affiliated Hospital of Hebei University, Baoding,
China; Hebei PetroChina Central Hospital, Langfang, China; Department of Breast and Thyroid Sur-
gery, Cangzhou Central Hospital, Cangzhou, China; Tangshan People’s Hospital, Tangshan, China; Af-
filiated Hospital of Hebei Engineering University, Handan, China; Department of Breast Surgery,
Cangzhou Hospital of Integrated TCM-WM Hebei, Cangzhou, China; Breast Center, Fourth Hospital of
Hebei Medical University, Shijiazhuang, China

Background: Pyrotinib, an irreversible pan-ErbB inhibitor, has been approved for the treatment of
HERZ2-positive advanced breast cancer in China. Real-world data is instructive for effect evaluation
and application of the drug in clinical practice. Herein, this study was conducted to evaluate the effec-
tiveness and safety of pyrotinib-based therapy in patients with HER2-positive breast cancer in the real-
world setting. Methods: In this retrospective, multicenter, real-world study, data of patients with
HER2-positive breast cancer who received pyrotinib-based therapy from 19 sites were reviewed. Dis-
ease characteristics, prior therapies, and treatment patterns were summarized. Progression-free surviv-
al (PFS) and the incidence of diarrhea were analyzed. Results: Between September 2018 and June
2021, a total of 378 patients with HER2-positive advanced breast cancer were included. Of 378 pa-
tients, 47.4% had hormone receptor (HR)-positive disease, 41.3% had HR-negative disease, and
11.4% had unknown HR status. Brain, lung, liver, and bone metastases were found in 24.9%,
35.7%, 31.7%, and 33.1% of all cases, respectively. Most of patients (83.1%) were trastuzumab-ex-
posed, 12.7% were pertuzumab-exposed, and 8.2% had been treated with lapatinib or neratinib be-
fore receiving pyrotinib. Pyrotinib plus chemotherapy (211 [55.8%]) was the most commonly used
regimen, followed by pyrotinib monotherapy (115 [30.4%]), pyrotinib plus trastuzumab and chemo-
therapy (29 [7.7%]), other regimens (18 [4.8%]), and unknown regimen (5 [1.3%]). Standard dose
(400 mg once daily) was used in 256 (67.7%) patients. With a median follow-up duration of 20.5
months, the median PFS was 13.0 months (95%CI, 12.0-14.0). Further analyses showed that the me-
dian PFS did not differ in subgroups by age (=65 or < 65 years), HR status (positive or negative), brain
metastasis (yes or no), lung metastasis (yes or no), liver metastasis (yes or no), bone metastasis (yes or
no), prior exposure to trastuzumab (yes or no), treatment regimen (pyrotinib monotherapy or combina-
tion therapy). Significant variance was discovered between sufficient dosage group and non-sufficient
group (13.2 months vs 10.93 months, p= 0.028). The survival advantage of sufficient dosage was also
evident in brain metastasis cases (14.4 months vs 8.3 months, p= 0.043).The most common adverse
event was diarrhea (85.7%), and grade >3 diarrhea occurred in 18.5% of patients. Diarrhea was the
leading cause for does reduction of pyrotinib. Conclusions: The PFS data in our study was similar to
previous clinical trials referring to HER2-positive advanced breast cancer treated with pyrotinib. Cases
with brain metastasis also displayed a satisfactory survival result. Sufficient dosage is of great impor-
tance for prolonged survival, prevention of diarrhea may efficiently avoid does reduction and guarantee
the drug efficacy. Research Sponsor: None.
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HER2 alterations and prognostic implications in all subtypes of breast cancer.

Kaitlyn O’Keefe, Andrew Elliott, Chad Livasy, Meghan Steiner, Irene Kang, Dave S. B. Hoon,
Wolfgang Michael Korn, Phillip Walker, Milan Radovich, Paula R Pohimann, Sandra M. Swain,
Antoinette R. Tan, Arielle Lutterman Heeke; Atrium Health Levine Cancer Institute, Charlotte, NC;
Caris Life Sciences, Phoenix, AZ; Levine Cancer Institute, Atrium Health, Charlotte, NC; Division of
Oncology, USC Keck School of Medicine, Norris Comprehensive Cancer Center, Los Angeles, CA; Saint
John's Cancer Institute at Providence Saint John's Health Center, Santa Monica, CA; Georgetown Lom-
bardi Comprehensive Cancer Center, Washington, DC; Georgetown University Medical Center and Med-
Star Health, Washington, DC

Background: Amplification or overexpression of human epidermal growth factor receptor 2 (HER?2) on-
cogene is present in about 15-20% of breast cancers & is a prognostic & predictive biomarker. Addi-
tional ERBB2/HER2 alterations have become apparent on tumor next generation sequencing (NGS),
including activating kinase domain mutations & fusions. Methods: DNA NGS (592 gene panel or whole
exome) data from 12,153 breast samples retrospectively reviewed for ERBBZ2 alterations with RNA
whole-transcriptome sequencing (WTS) data available for 7289 (60%) samples. Gene fusions de-
tected using the ArcherDx fusion assay or WTS. Clinicopathologic features were described including
breast cancer subtype, age, & biopsy site. HER2 status determined according to 2018 ASCO-CAP
guideline. Overall survival obtained from insurance claims & Kaplan-Meier estimates were calculated
for defined patient (pt) cohorts. Statistical significance was determined using Chi-square & Wilcoxon
rank sum tests. Results: ERBB2 mutations (ERBB2mts) were identified in 3.2% (h = 388) of tumors
overall & most common in liver metastases (113/1972, 5.7%). ERBBZmts were found more in breast
lobular tumors compared to ductal tumors (10 vs 2.1%, p < 0.001). HER2+ tumors had higher fre-
quency of ERBBZmts compared to HER2- (4.3 vs 3%, p = 0.028). Tumors with score of O by immuno-
histochemistry demonstrated lower rate of ERBBZ2mts (0+ 2.2%, 1+ 3.5%, 2+ 4.5%, 3+ 3.45%, p <
0.05). Among HER2- tumors, ERBBZmts were present in 3.6% of hormone receptor (HR)+/HER2- &
1.9% of TNBC. Metastatic tumors had a higher rate of ERBBZ2mts compared to locoregional breast tu-
mors (3.8 vs 2%, p < 0.001), with increased rates of activating mutations S310F (0.1 vs 0.0%, p <
0.05) & D769H (0.3 vs 0.1%, p < 0.05), & the resistance mutation L755S (1.2 vs 0.6%, p < 0.01).
Compared to ERBB2-WT, ERRBZ2mts were associated with decreased ERBBZ2 transcripts levels in
HER2+ samples (222 vs 441 transcripts per million [TPM], p < 0.001) & increased levels in HER2-
samples (73 vs 35 TPM, p < 0.001). High tumor mutational burden (> 10 mut/Mb) & ERBB3 muta-
tions were more common in ERBBZ2mts compared to ERRB2-WT (16.7 vs 7.7%, p < 0.001; 10.6 vs
0.8%, p <0.001). ERBBZ fusions were rare (0.49%) with 97% occurring in HER2+ tumors. Of 8358
pts with outcome data, prognosis (HR 1.2, P = 0.06) & response to chemotherapy (HR 1.1, P = 0.42)
was similar between pts with HER2- ERBB2mt & ERBB2-WT. Conclusions: ERBB2mts & fusions were
observed in all breast cancer subtypes - more commonly in HER2+, metastatic, & lobular histology tu-
mors - & did not influence prognosis. These alterations may reflect response to treatment pressures in
HER2+ disease to reactivate HER2-mediated growth pathways following anti-HER2 therapy & may
represent a targetable upregulated oncogenic pathway in HER2- disease. Ongoing identification of
ERBBZ alterations may augment treatment options for breast cancer pts & clinical outcomes from this
approach are under investigation. Research Sponsor: Caris Life Sciences.
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Matched FES and FDG PET imaging in patients with hormone receptor-positive,
HER2+ advanced breast cancer.

Natasha Hunter, Lanell Peterson, David A. Mankoff, Mark Muzi, Delphine L. Chen, Shaveta
Vinayak, William R Gwin, Jennifer M. Specht, Hannah M. Linden; University of Washington, Seattle,
WA; University of Pennsylvania, Philadelphia, PA; University Hospitals Seidman Cancer Center, Case
Comprehensive Cancer Center, Case Western Reserve University, Cleveland, OH; Duke University, Dur-
ham, NC; University of Washington Medical Center, Seattle Cancer Care Alliance, Seattle, WA

Background: The recently FDA approved '8F-Fluoroestradiol (FES) is a PET imaging tracer for charac-
terizing disease in patients with ER+ breast cancer. As FES PET enters clinical practice it will be im-
portant to establish its utility in the full population of hormone-receptor positive patients, including
those with HER2+ tumors. Historically the consensus around ER+/HER+ disease has been that these
tumors are primarily driven by HER2, with therapies focused on targeting this pathway. Emerging re-
search suggests that ER+ and HER2+ tumors represent a distinct phenotype, with bidirectional cross-
talk between ER and HER2 pathways contributing to resistance to therapies targeting these critical
pathways. Methods: Our cross-sectional database of patients with one or more FES scans stretches
back to 1996. We selected all patients with HER2+ advanced breast cancer to determine whether ER
is functional in the ER+/HER2+ subset. We examined paired FDG and FES scans and recorded SUV-
max in matched lesions between the FDG and FES scans. We also looked at a subset of patients who
underwent scans at more than one time-points and examined the clinical characteristics of these cases
over time. Results: 36 patients with metastatic ER+, HER2+ breast cancer underwent concurrent FDG
and FES PET scans between 1996 and 2013. 34 subjects (94%) were female; 32 (89%) were Cauca-
sian, and 4 (11%) were Asian. Eight patients underwent serial scans. A total of 200 metastatic sites
were recorded with the majority (67%) being bony lesions. No difference in quantitative FES avidity
was observed between soft tissue and osseous sites. Six patients (16%) had negative FES scans de-
spite displaying FDG avid lesions; three patients had at least one negative FES scan on serial scans,
and two demonstrated FES-avid lesions with no FDG activity. Average FES SUVmax for positive scans
was 3.5, with arange of 0.8 to 10.7. Among eight patients with multiple scans, half had 2 scans, three
had 3 scans, and one had 4 scans. In 7/8 patients (88%) FES avidity increased over time even as FDG
decreased or stayed stable with treatment; in one, both FES and FDG decreased on follow up scan.
Conclusions: In a cohort of ER+, HER2+ patients undergoing FDG and FES PET scans, robust concor-
dance between FDG and FES uptake was observed. FES avidity increased in patients with multiple
scans, suggesting that the ER pathway remained active during treatment. The strong FES positivity in
many HER2+ patients in this cohort suggests that FES PET could be used to guide patient selection
for trials examining deescalated regimens employing a non-chemotherapy partner for HER2-directed
therapy or emphasizing more ER-directed therapies such as CDK4/6 inhibitors, which are not currently
approved in this population. With the ongoing development of HER2- PET imaging, combination scans
could carry the potential for discrimination between sites, possibly serving as a tool to guide biopsy.
Research Sponsor: U.S. National Institutes of Health.
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Treatment patterns and their impact on the outcome of patients with HR+/HER2+
metastatic breast cancer in a large real-world cohort.

Marcela Carausu, Matthieu Carton, Veronique C Dieras, Thierry Petit, Severine Guiu Lahaye,
Corinne Veyret, Anthony Goncalves, Paule Augereau, Jean-Marc Ferrero, Christelle Levy, Mony
Ung, Isabelle Desmoulins, Marc Debled, Thomas Bachelot, Jean-Christophe Eymard, Barbara
Pistilli, Jean-Sebastien Frenel, Michaél Chevrot, Audrey Mailliez, Luc Cabel; Institut Curie, Saint-
Cloud, France; Institut Curie, Paris, France; Centre Eugene Marquis, Rennes, France; Centre Paul
Strauss/ICANS, Strasbourg, France; Institut de Cancerologie de Montpellier, Montpellier, France; Cen-
tre Henri Becquerel, Rouen, France; Institut Paoli-Calmettes, Marseille, France; Institut de Cancérolo-
gie de I'Ouest, Angers, France; Centre Antoine Lacassagne, Nice, France; Centre Francois Baclesse,
Caen, France; Institut Claudius Regaud (ICR), Toulouse, France; Centre Georges-Francois Leclerc, Di-
jon, France; Institut Bergonié, Bordeaux, France; Centre Léon Bérard, Lyon, France; Jean Godinot In-
stitute, Reims, France; Institut Gustave Roussy, Villejuif, France; Institut de Cancerologie de I'Ouest,
Saint-Herblain, France; Unicancer, Paris, France; Centre Oscar Lambret, Lille, France

Background: The place of endocrine therapy (ET) in the treatment of hormone receptor-positive (HR+),
HER2+ metastatic breast cancer (MBC) is still not clearly defined. Data suggest that blocking both HR
and HERZ2 signaling pathways could be an efficacious strategy to overcome secondary resistance.
Methods: We aimed to retrospectively evaluate the impact of first line (L1) therapy for HR+/HER2+
MBC patients (pts) included between 2008- 2017 in the French real-world ESME MBC database
(NCT0O3275311). Our primary endpoints were median overall survival (mOS) and median first progres-
sion-free survival (mPFS1). We used descriptive statistics and the Kaplan-Meier method to report pa-
tient characteristics and outcomes. Cox proportional hazards models and a propensity score were
constructed to report and adjust for prognostic factors. Results: From the 23,501 female pts in the
ESME MBC cohort, 1,790 pts had HR+/HER2+ MBC treated with Trastuzumab (T, n=1,089) or Tras-
tuzumab-Pertuzumab (TP, n=701) during L1. Among them, 1,584 pts received antiHER2 thera-
py+CT+/-ET and 206 pts, antiHER2+ET only. Pts with antiHER2+CT+/-ET had more often ECOG
performance status 0 (29.5% vs 15.8%, p<0.001), grade Il tumors (36.6% vs 25.6%, p=0.007),
time to MBC < 6 mo (51.6% vs 29.1%, p<0.001), TP as antiHER2 therapy (43.2% vs 9.4%,
p<0.001), >3 metastatic sites (23.2% vs 14.8%, p=0.007), visceral metastasis (56.5% vs 42.4%,
p<0.001), and less often bone-only disease (18.4% vs 35%, p<0.001) than pts with antiHER2+ET.
In multivariable analysis, antiHER2+CT+/-ET was not superior to antiHER2+ET (Table), while TP was
superior to Trastuzumab, and this result was confirmed by matching pts using a propensity score
(p=0.76 for mOS and p=0.85 for mPFS1). Using the time-dependent ET variable among pts with anti-
HER2+CT, pts with maintenance ET had significantly better PFS1 and OS than those without (adjust-
ed HR for PFS1=0.70 [95%CI 0.60-0.82], adjusted HR for 0S=0.47 [95%Cl 0.39-0.57], p<0.001).
Conclusions: These data suggest that endocrine therapy could be an interesting less toxic alternative to
chemotherapy in combination with antiHER?2 therapy as first line treatment for HR+/HER2+ MBC pts.
Research Sponsor: Roche, Pfizer, AstraZeneca, MSD, Eisai, Daiichi Sankyo.

Univariate and multivariable analysis for OS and PFS1 for pts treated with Tor TP.
0s PFS1

Univariate N

median 95% CI pvalue median 95% CI pvalue

Trastuzumab
antiHER2+CT+/-ET 902 58.6 54.963.3 0.13 13.8 12.6-15.5 0.05
antiHER2-+ET 187 48.7 42.963.9 10.1 8.5-14.1

™
antiHER2+CT+/-ET 682 88.9 78.0-NR 0.93 231 21.0-27.1 0.69
antiHER2-+ET 19 NR 37.8-NR 186 9.9-NR

Multivariable analysis* HR HR

AntiHER2 therapy
™ 675 1 <0.001 1 <0.001
Trastuzumab 1,048 1.66 1.38-1.99 1.44 1.28-1.63

Treatment group
antiHER2-+ET 203 1 0.8 1 1
antiHER2+CT+/-ET 1,520 1.03 0.82-1.28 1 0.84-1.19

*The multivariable analysis also included: tumor grade, age at MBC, time to MBC, no of metastatic sites, type of metastases, ECOG per-
formance status
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Prognostic implications of HER2Neu-low in metastatic breast cancer.

Shaakir Hasan, Zachary Neubauer, Robert H. Press, Arpit Chhabra, Jana Lauren Fox, Oren Cahlon,
Richard Lorne Bakst, Charles B. Simone, J. Isabelle Choi; New York Proton Center, New York, NY;
Sidney Kimmel Medical College, Philadelphia, PA; Winship Cancer Institute of Emory University, At-
lanta, GA; Montefiore Medical Center, Bronx, NY; Memorial Sloan Kettering Cancer Center, New York,
NY; Icahn School of Medicine at Mount Sinai, Tisch Cancer Institute, New York, NY; Hospital of the
University of Pennsylvania, Philadelphia, PA

Background: HER2-Low (or HER2-equivocal, FISH negative) breast cancer has historically been treated
as HER2-negative; however, recent evidence suggests that there may be prognostic and/or predictive
differences between the two. We explore demographic characteristics and clinical outcomes of HER2-
negative and HER2-low metastatic breast cancer (MBC) patients using real world data. Methods: We
queried the National Cancer Database to identify MBC patients that were HER2 O, HER2 1+, or HER2
2+ per immunohistochemical staining, with the latter two defined as HER2-low and the former HER2-
negative. A multivariable binomial regression analysis identified demographic and clinical correlates of
each subtype. A Cox multivariable regression analysis (MVA), propensity matched to HER?2 status, was
performed to identify correlates of survival. Results: After excluding missing data, 24,636 MBC pa-
tients diagnosed between 2008-2015 were identified, 6,865 (27.9%) of whom were HER2-negative
and 17,771(72.1%) of whom were HER2-low. There were no differences between the two groups with
respect to age, race, year treated, location, income, insurance status, Charles Deyo comorbidity score,
laterality, T stage, N stage, or use of systemic therapy. HER2-low tumors were half as likely to have
concomitant hormone receptor-negative status (OR = 0.49, 95% Cl 0.46-0.53). The 3-year survival
rate among hormone receptor-negative patients was 33.8% for HER2-low and 32.2% for HER2-nega-
tive, and 60.9% and 55.6% in HER2-low and HER2-negative cases among hormone receptor-positive
patients, respectively. HER2-low cases were associated with better survival on MVA (HR = 0.91, 95%
Cl1 0.87-0.95), and remained superior with propensity-matching (HR = 0.92, 95% Cl 0.89-0.96). In a
subset analysis isolated to hormone receptor-positive cases, HER2-low remained correlated with im-
proved survival (HR = 0.93, 95% CI 0.89-0.98) with propensity-matched MVA. Correlates of worse
survival include older age as a continuous variable (HR = 1.02), Black race (HR = 1.13), uninsured
(HR = 1.18), comorbidity score > O (HR = 1.28), higher T stage (HR = 1.17 to 2.34), node positivity
(HR = 1.17) and, as the most influential, hormone receptor-negative status (HR = 1.94) [all P <
0.011. Conclusions: Consistent with recent data in non-MBC, our study demonstrates a small but statis-
tically significant association with improved survival for HER2-low tumors compared to HER2-negative
tumors in MBC. Randomized data are necessary to further validate this discrepancy and determine if
different management is warranted for each subtype. Research Sponsor: None.
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Brain metastasis as first and only metastatic relapse site portends poor outcomes in
patients with advanced HER2 + breast cancer.

Laura Noteware, Gloria Broadwater, Nicole Dalal, Laura Alder, James Emmett Herndon, Scott R.
Floyd, Amanda E.D. Van Swearingen, Carey K. Anders, Sarah Sammons; Duke University School of
Medicine, Durham, NC; Department of Biostatistics and Bioinformatics and CALGB Statistical Center,
Duke Cancer Institute, Durham, NC; University of California, San Francisco, CA; VCU Health, Rich-
mond, VA; Duke Cancer Institute Biostatistics, Department of Biostatistics and Bioinformatics, Dur-
ham, NC; Duke University, Department of Radiation Oncology, Boston, MA; Duke Center for Brain and
Spinal Metastases, Duke University Medical Center, Durham, NC; Duke University Medical Center,
Duke Cancer Institute, Durham, NC; Duke University Medical Center/ Duke Cancer Institute, Durham,
NC

Background: In patients (pts) with stable or no extracranial disease (ECD) presenting with breast cancer
brain metastases (BCBrMs), current guidelines recommend pts receive local therapy with radiation +/-
surgery, without changing systemic therapy. However, preliminary studies suggest that pts with isolat-
ed HER2+ BCBrM without ECD have inferior overall survival (OS) compared to pts with concurrent
ECD. Our study further explores the implications of ECD status on intracranial progression free survival
(iPFS) and OS. Methods: Retrospective analysis was performed on data from 153 pts diagnosed with
initial HER2+ BCBrM who received CNS radiation at Duke between 2008 and 2020. Demographics,
dates of metastatic and BCBrM diagnosis, ECD status at first CNS event, systemic therapy, and out-
comes were collected. The primary endpoint was iPFS defined as the time from first CNS radiation to
the subsequent documentation of intracranial progression (RANO-BM). OS was defined as time from
first CNS radiation and first metastatic disease to date of death or last known contact. ECD status was
defined by RECIST1.1 from systemic staging scans within 30 days of first CNS event. Results: In this
cohort of 153 pts with HER2+ BCBrMs undergoing CNS radiation, > 70% of pts with known ECD sta-
tus had controlled systemic disease: either no ECD (27 %) or stable/responding disease (44%). 64 % of
pts’ tumors were ER+. Median age was 50 years (range 24 — 75). Most pts (59%) developed first CNS
event during adjuvant or 152" [ine metastatic therapy. CNS radiation treatment included 48% of pts
receiving SRS only, 9% WBRT only, and 43% SRS and WBRT. All pts with no ECD presented with iso-
lated BCBrMs as first metastatic disease. Among pts with known ECD status, OS from initial metastatic
disease to death was markedly worse for pts with isolated brain metastases or no ECD (median =
28.4m, 95% CI: 18.1 to not reached) compared to those with progressive or stable/responding ECD
(48.8m, 95% ClI: 40.5 t0 65.0; and 68.1m, 95% ClI: 55.2 to 85.7, respectively; log-rank p = 0.004).
0S from first CNS involvement to death was significantly worse for pts with progressive ECD (17.8m,
95% Cl: 13.7 to 28.8) versus stable/responding (36.6m, 95% Cl: 29.7 to 45.2) or no ECD (28.4m,
95% Cl: 18.1 to not reached; log-rank p = 0.008). iPFS did not differ statistically among subgroups of
pts with known ECD status: progressive ECD (median = 7.7m), no ECD (8.3m), or stable/responding
ECD (11.2m) (log-rank p = 0.15). Conclusions: Overall survival in pts with HER2+ isolated BCBrM was
markedly inferior to that of pts with progressive or stable/responding ECD. Studies investigating initia-
tion of brain penetrable HER2-targeted therapies earlier in the disease course of isolated HER2+
BCBrMs pts are warranted. Research Sponsor: None.
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Dynamic circulating tumor DNA (ctDNA) in monitoring trastuzumab deruxtecan
(TDXd) activity for patients (pts) with advanced breast cancer: Preliminary results of a
feasibility study.

Elena Giordani, Antonella Palazzo, Angelo Minucci, Francesco Pavese, Ida Paris, Elisa De Paolis,
Elena Ricciardi, Armando Orlandi, Sergio Pannunzio, Giordana Tiberi, Luisa Carbognin, Emilio
Bria, Diana Giannarelli, Giovanni Scambia, Patrizio Giacomini, Alessandra Fabi; Regina Elena Na-
tional Cancer Institute, Rome, Italy; Fondazione Policlinico Gemelli, Rome, Rome, Italy; University
Cattolica Del Sacro Cuore, Roma, Italy; Fondazione Policlinico Universitario A. Gemelli, Rome, Italy;
Fondazione Policlinico Universitario Agostino Gemelli, IRCCS, Rome, lItaly; Fondazione Policlinico
Universitario A. Gemelli-IRCCS-UOC Oncologia Medica, Rome, Italy; University of Verona, Azienda
Ospedaliera Universitaria Integrata; Division of Gynecologic Oncology, Department of Woman and
Child Health, Fondazione Policlinico Universitario A. Gemelli, IRCCS, Verona, Italy; Medical Oncology,
Universita Cattolica del Sacro Cuore, Comprehensive Cancer Center, Fondazione Policlinico Universi-
tario Agostino Gemelli, IRCCS, Rome, Italy; Division of Gynecologic Oncology, Department of Woman
and Child Health, Fondazione Policlinico Universitario A. Gemelli, |.R.C.C.S., Universita Cattolica del
Sacro Cuore, Rome, Italy

Background: Trastuzumab Deruxtecan (TDXd), a novel antibody-drug conjugate (ADC) that combines
trastuzumab with a topoisomerase | inhibitor, has recently demonstrated high efficacy in HER2-overex-
pressing breast cancer after trastuzumab failure. Resistance to TDM1 have recently suggested to be
dynamically associated with distinct circulating ctDNA species (Allegretti et al, Mol Cancer 2021). A
prospective study aiming to evaluate the feasibility of Liquid Biobsy (LB) in monitoring ctDNA in pts
receiving TDXd in the national Expanded Access Program was conducted. Methods: In this prospective
study, LB for ctDNA analysis (evaluating ‘per pt' ctDNA species and Variant Allelic Frequencies, VAF)
was performed using 52-gene targeted NGS panel, in patients who progressed after two or more prior
anti-HER2-based regimens and candidates to TDXd (3-weekly 5.4 mg/kg). This preliminary analysis re-
ports data referring to Time-0 (TO) and T6 (cycle 6) assays. Results: From April 2021, LBs were collect-
ed for 14 pts and to date 8 are evaluable for LB. Median pts’ age was 59 yrs (range 38-72) and
median number of previous anti-HER2 lines was 6 (2-11); 4 pts had Pertuzumab/Trastuzumab plus
taxane as first-line and all pts received TDM-1. Median cycles of TDXd administered was 7.5 (1-10).
At TO, 5/8 pts had at least one detectable ctDNA specie, and the remaining 3 developed at least one
ctDNA at T6. ctDNA species and VAFs ranged from 1 to 5, and A0.1% to 68.94%, respectively. De-
creases and increases were observed simultaneously in the same pt. The former varied from marginal
to drastic, whereas the latter were invariably below 0.5% in VAFs. ctDNA monitoring was possible in 8/
8 pts and at T6 ctDNA progression was detectable in 5/8 pts. Two pts displayed multiple HER2 copy
number variations. Conclusions: The early results of this study suggest that considerable ctDNA bur-
den, marked clonal complexity, and variable clonal response to TDXd can be found in pretreated HER2
positive patients, who progressed after antiHERZ2 therapies. Although the very small sample, this com-
plex tumor evolution is surprising in light of the bystander payload effect of TDXd. Research Sponsor:
None.
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Factors associated with short- and long-term survival in metastatic HER2+ breast
cancer.

Jose Pablo Leone, Julieta Leone, Carlos Teodoro Vallejo, Heather Anne Parsons, Michael J.
Hassett, Nancy U. Lin; Dana-Farber Cancer Institute/Harvard Medical School, Boston, MA; Grupo On-
cologico Cooperativo del Sur (GOCS), Neuquén, Argentina; Dana-Farber Cancer Institute, Boston, MA;
Dana Farber Cancer Institute, Boston, MA

Background: There have been significant therapeutic advances for HER2+ metastatic breast cancer
(MBC) over the past decade. The aim of this study was to evaluate prognostic factors in metastatic
HER2+ disease and their relationship with short- and long-term overall survival (OS) in the modern
era. Methods: We evaluated patients (pts) with de novo metastatic HER2+ breast cancer diagnosed be-
tween years (y) 2010 and 2018, reported in SEER. Univariate analyses were performed to determine
the effect of each variable on OS. Significant variables were included in a multivariate Cox model for
0S that evaluated all pts diagnosed 2010 — 2018. Univariate and multivariate logistic regression was
used to evaluate the association of each variable with short (< 2 y) and long (> 5 y) term OS. To allow
sufficient follow up, only pts diagnosed 2010 — 2016 were included in the logistic regression for OS <
2y, and only those diagnosed 2010 — 2014 were included for OS > 5 y. Results: We included 5,576
pts with a median follow up of 48 months (IQR 25 — 73 months). Median OS was 41 months. The pro-
portion alive at 2y, by, and 8 y, was 63.3% (95% Cl 62.0% - 64.7%), 37.8% (95% CI| 36.2% -
39.4%) and 26.8% (95% Cl 24.8% - 28.9%), respectively. In multivariate analysis for OS, older vs
younger age (HR 2.5), black vs white pts (HR 1.4), non-ductal non-lobular vs ductal (HR 2.7), bone
metastases vs not (HR 1.2), brain metastases vs not (HR 1.8), liver metastases vs not (HR 1.6), lung
metastases vs not (HR 1.3), 6 metastatic organ sites vs 1 (HR 3.6), ER/PR-vs + (HR 1.3), < $35k in-
come vs > $75k (HR 1.8), and being diagnosed in earlier years (HR 1.06 per each prior year) had sig-
nificantly worse OS (all p<0.044). Similar results were seen for breast cancer-specific survival. Factors
associated with < 2 y OS in adjusted models were older age (OR 3.8), black race (OR 1.5), non-ductal
non-lobular (OR 4.6), brain metastases (OR 3.0), liver metastases (OR 2.0), lung metastases (OR
1.6), ER/PR- (OR 1.7) and lower income (OR 1.6), all p < 0.04. Number of metastatic organ sites was
not significant in this model. Factors associated with > 5 y OS in adjusted models were younger age
(OR 2.9), white vs black race (OR 1.7), fewer metastatic organ sites (OR 2.6), ER/PR+ (OR 1.3), and
higher income (OR 3.3), all p < 0.02. Specific organ sites (bone, brain, liver and lung) were not signifi-
cant in this model. Conclusions: In this cohort of pts with de novo HER2+ MBC, OS improved signifi-
cantly over the study period, and a considerable proportion of pts were still alive at 8 y. Factors
associated with shorter survival included older age, black race, lower income, and the presence of vis-
ceral or brain metastases. Long-term (> 5 y) survival was associated with both demographic (younger
age, white race, higher income) and tumor-related (fewer metastatic sites, ER/PR positivity) factors.
Research Sponsor: None.
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HER2-targeted immunoconjugates for breast cancer: Ancestry and dose adjustment
for thrombocytopenia.

Michael Rainone, Carolyn E. Behrendt, Saro Kasparian, Tina Nguyen, Joanne E. Mortimer, Yuan
Yuan, James Ross Waisman, Daphne B. Stewart, Sayeh Moazami Lavasani, Mina S. Sedrak, Niki
Patel, Vinod A. Pullarkat; City of Hope, Duarte, CA; City of Hope Cancer Center/Beckman Research In-
stitute, Duarte, CA; City of Hope National Medical Center, Duarte, CA; City of Hope Comprehensive
Cancer Center, Duarte, CA

Background: Thrombocytopenia (TCP) is a common toxicity of HER2-targeted agents, trastuzumab em-
tansine (TDM1) and trastuzumab deruxtecan (TDXd). A high incidence of this toxicity was observed in
pivotal trials that led to approval of these agents. We investigated whether Asian ancestry increases
risk of dose adjustment for TCP on TDM1/TDXd and its impact on dosing in the real-world setting.
Methods: Females with HER2+ breast cancer who initiated TDM1/TDXd between 1/16/17-10/26/21
were identified by retrospective review. Primary endpoint was number of chemotherapy cycles until ad-
justment of TDM1/TDXd dose for TCP; competing endpoints included discontinuation for other toxici-
ty, disease progression, and completion of treatment. Individuals who were switched from TDM1 to
TDXd contributed an additional observation post-switch. Recurrent events analysis evaluated Asian an-
cestry (p<0.05) using a proportional means model, with robust sandwich estimate recognizing correla-
tion between repeated observations per individual. Covariates (age, metastatic disease, drug, prior
adjustment) were retained if they improved the model. Results: The study excluded individuals who de-
clined to self-identify (n=23), self-identified as other than Asian or White (n=28), and/or dissented to
research (n=24). The study included n=181 individuals (mean age 55.1+12.8 years), of whom n=48
(26.5%) identified as Asian and n=124 (68.5%) had metastatic disease. Overall, 33 individuals re-
ceived TDXd exclusively, leaving 148 (81.8%) individuals who received TDM1, including 45 individu-
als who later switched to TDXd after development of TCP while on TDM1 (n=9) or other toxicity (n=36)
on TDM1. For n=226 observations (total 2551 cycles), the endpoint was dose adjustment for TCP
(n=32), discontinuation for other toxicity or disease progression (n=112), completion of treatment
(n=27), or censoring (n=55). Taking into account history of switching drug for TCP, Asian ancestry was
associated with increased risk of dose adjustment for TCP (Table). Neither age, metastatic disease, nor
specific drug improved the model (data not shown). Genclusions: Among individuals taking TDM1 and/
or TDXd for HER2+ breast cancer, we observed that those with Asian ancestry are at greater risk of
dose reduction for TCP than their non-Asian counterparts. Upon confirmation in additional individuals
with HER2+ cancers of the breast and other sites, this heightened susceptibility to TCP among Asian
individuals should be further investigated to elucidate the underlying mechanism and optimize clinical
guidelines for prevention and management. Research Sponsor: None.

Predictors of dose adjustment for thrombocytopenia among individuals with
breast cancer on HER2-targeted agents.

Hazards Ratio (95% Confidence

Independent Risk Factors Interval) p
Asian Ancestry 2.84 (1.39-5.82) 0.0044
Prior Discontinuation for 6.96 (2.80-17.30) <0.0001

Thrombocytopenia
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Post-recurrence survival in asymptomatic compared with symptomatic metastatic
breast cancer: A multicenter retrospective study.

Sayaka Kuba, Shigeto Maeda, Shigeki Minami, Hiroki Moriuchi, Aya Tanaka, Momoko Akashi,
Michi Morita, Chika Sakimura, Masayuki Baba, Ryota Otsubo, Megumi Matsumoto, Kosho
Yamanouchi, Hiroshi Yano, Kengo Kanetaka, Takeshi Nagayasu, Susumu Eguchi; Nagasaki Univer-
sity Graduate school of biomedical Science, Nagasaki, Japan; National Hospital Organization Nagasaki
Medical Center, Omura, Japan; Nagasaki Harbor Medical Center, Nagasaki, Japan; National Hospital
Organization Saga Hospital, Saga, Japan; Nagasaki University Graduate School of Biomedical Science,
Nagasaki, Japan; Nagasaki Harbor Medical Center, Nagasaki Harbor Medical Center, Japan; Depart-
ment of Surgery, Nagasaki Habor Hospital, Nagasaki, Japan; Department of Surgery, Nagasaki Univer-
sity Graduate School of Biomedical Sciences, Nagasaki, Japan; Division of Surgical Oncology,
Nagasaki University Hospital, Nagasaki, Japan; Nagasaki University, Nagasaki, Japan; Nagasaki Uni-
versity Graduate School of Biomedical Sciences, Nagasaki, Japan; Department of Surgery, Nagasaki
University Graduate School of Biomedical Sciences, Nagasaki-Shi, Japan; Division of Surgical Oncolo-
gy, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, Japan

Background: Asymptomatic metastatic breast cancer (mBC) is often detected using tumor marker or
imaging tests in Japan. At the ASCO 2019, we reported on mBC detection, the distribution of symp-
tomatic and asymptomatic disease by subtype (abstract e12568). We aimed to determine whether
there are differences in post-recurrence survival (PRS), and treatment between asymptomatic and
symptomatic MBCs, and identify factors associated with PRS. Methods: We performed a multicenter,
retrospective analysis of patients with mBC treated in our hospitals from 2008 to 2018. Patients were
divided into asymptomatic and symptomatic MBCs to compare their prognosis by breast cancer (BC)
subtypes: luminal (hormone receptor positive’/human epidermal growth factor 2 [HER2] negative),
HERZ2 (any hormone receptor/HER2 positive), and triple-negative (TN) (hormone receptor negative/
HERZ2 negative). Results: Of 204 patients with mBC (114 asymptomatic, 90 symptomatic), PRS was
longer in asymptomatic mBC than in symptomatic mBC (median survival: 55 months vs. 29 months; p
< 0.001) and tended to have longer overall survival (OS) (110 months vs 72 months, respectively; p =
0.09). In multivariate analysis, TN, recurrence-free survival (RFS), multiple metastasis sites, and
symptomatic disease were independently predictive of PRS (Table). In luminal and HER2, PRS
trended higher in the asymptomatic group than in the symptomatic group (luminal: 54 months vs. 41
months; p = 0.08, HER2: 71 months vs. 27 months; p = 0.09), but without significant difference in
OS (luminal: 112 months vs. 124 months; p=0.91, HER2: 113 months vs. 72 months; p= 0.40). In
the luminal group, 13 patients (11%) were treated with cyclin-dependent kinase 4/6 (CDK4/6) inhibi-
tors. The median PRS was 80 months for luminal patients with three factors — longer than 4 years of
RFS, a single metastasis site, and asymptomatic disease. The duration of endocrine therapy did not
differ between groups; however, the patients with luminal BC in the asymptomatic group had longer
chemotherapy than those in the symptomatic group. In TN, PRS was very short (asymptomatic, 28
months; symptomatic, 10.5 months; p = 0.01). Conclusions: We demonstrated that asymptomatic
MBC and symptomatic MBC differed in terms of subtypes, prognosis, and duration of chemotherapy in
the luminal group. Therefore, unique treatment strategy for asymptomatic or symptomatic MBC should
be developed. Research Sponsor: None.

Variable HR 95% Cl p Value
TN vs no-TN 2.56 1.69 to 3.90 <0.001
RFS, year 0.91 0.87 to 0.96 <0.001
Multiple sites of metastasis vs

single sites of metastasis 1.86 1.32t0 2.61 <0.001
Symp ic vs asymp ti 1.76 1.26 to 2.45 <0.001

HR = hazard ratio; Cl = confidence interval; TN = triple-negative; RFS = re-
currence-free survival.
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Chemotherapy shows better efficacy than endocrine therapy in patients with
metastatic breast cancer with heterogeneous estrogen receptor expression.

Yizhao Xie, Xinyue Du, Zhonghua Tao, Yannan Zhao, Chengcheng Gong, Xichun Hu, Zhongyi Yang,
Biyun Wang; Department of Medical Oncology, Fudan University Shanghai Cancer Center, Shanghai,
China; Department of Nuclear Medicine, Fudan University Shanghai Cancer Center, Shanghai, China;
Department of Medical Oncology, Fudan University Cancer Hospital, Shanghai, China

Background: Heterogeneity of estrogen receptor (ER) expression has long been challenges for diagnosis
and treatment strategy of metastatic breast cancer (MBC). A novel convenient way of ER detection us-
ing 8F-fluoroestradiol positron emission tomography/computed tomography (18F-FES PET/CT) offers a
chance to screen and analyze MBC patients with ER uncertainty. Methods: MBC patients who received
18F_FES PET/CT were screened and patients with both FES positive (FES+) and negative (FES-) lesions
were enrolled in this study. Progression-free survival (PFS) was estimated by Kaplan-Meier method
and compared by log-rank test. Results: A total of 635 patients were screened and 75 of 635 (11.8%)
patients showed ER uncertainty. 51 patients received further treatment and were enrolled in this
study. Among them, 20 (39.2%) patients received chemotherapy (CT), 21 (41.2%) patients received
endocrine-based therapy (ET) and 10 (19.6%) patients received combined therapy (CT+ET). CT
showed better progression-free survival (PFS) compared to ET (mPFS 7.1 vs 4.6 months, HR 0.44,
95% Cl 0.20-0.93, P = 0.03). CT+ET did not improve PFS compared to either CT or ET alone (mPFS
4.4 months, P > 0.2). Conclusions: '8F-FES PET/CT could identify patients with ER heterogeneity. Pa-
tients with ER uncertainty showed better sensitivity to CT rather than ET. Combined therapy of CT+ET
did not improve treatment outcome. Research Sponsor: None.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://abstracts.asco.org

BREAST CANCER—METASTATIC

1051 Poster Session

Aromatase inhibitors for breast cancer therapy: Analysis of real-world FAERS data.

Dawood Findakly, Runhua Shi, Gary Von Burton, Samip R. Master; Louisiana State University
(Shreveport) Program, Shreveport, LA

Background: Aromatase inhibitors (Als) are extremely effective adjuvant treatment in postmenopausal
women with hormone receptor-positive breast cancer (HRPBC). We utilized the Food and Drug Admin-
istration Adverse Event Reporting System (FAERS) database to evaluate the musculoskeletal (MSK),
fractures, and ischemic heart disease (IHD) adverse events (AEs) caused by Als. Methods: We con-
ducted a retrospective FAERS public database review to assess the MSK, fracture, and IHD AEs for
the three Als (anastrozole, letrozole, and exemestane) from 2001 through 2021. Chi-square was used
to compare categorical variables. Results: A total of 31,683 AEs reports were identified, out of which,
15,140 (47.8%) were MSK, 13,311 (42.0%) were fracture, and 3,232 (10.2%) were IHD. The differ-
ences in AEs distributions among the three drug classes were statistically significant for MSK and frac-
ture AEs (P < 0.001) but not reached statistical significance for IHD AEs (P = 0.140). MSK AEs were
mostly reported with anastrozole, followed by exemestane, and letrozole in 35.23%, 33.97%, and
32.06%, respectively (P < 0.001). Compared to older individuals, younger adults (<65 years) had
higher rates of MSK AEs—mostly with anastrozole (38.43%, P < 0.001), followed by exemestane
(36.37%, P = 0.006) and letrozole (34.28%, P < 0.001). Fracture AEs were mostly reported, in de-
scending order, with letrozole, exemestane, and anastrozole in 12.07%, 11.41%, and 9.34% respec-
tively (P < 0.001). Older adults (> 65 years) had higher rates of fracture AEs with letrozole (16.77%,
P <0.001) and anastrozole (10.37%, P < 0.001), while unable to demonstrate statistical significance
with exemestane (13.48%, P = 0.108). Among older adults (> 65 years), IHD AEs were significantly
reported with anastrozole (21.56%, P < 0.001) and exemestane (14.18%, P = 0.016) but no statisti-
cal significance reached for letrozole (14.12%, P = 0.528). Conclusions: The findings in this study
highlight trends for selected AEs with various Al regimens, provide further insights, and help guide
therapeutic decisions for patients with HRPBC. Research Sponsor: None.
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Long-term safety of inavolisib (GDC-0077) in an ongoing phase 1/1b study evaluating
monotherapy and in combination (combo) with palbociclib and/or endocrine therapy in
patients (pts) with PIK3CA-mutated, hormone receptor-positive/HER2-negative (HR+/
HER2-) metastatic breast cancer (BC).

Philippe L. Bedard, Melissa Kate Accordino, Andres Cervantes, Valentina Gambardella, Erika P.
Hamilton, Antoine ltaliano, Dejan Juric, Kevin Kalinsky, lan E. Krop, Mafalda Oliveira, Cristina
Saura, Peter Schmid, Nicholas C. Turner, Andreea Varga, Noopur Shankar, Jennifer Schutzman,
Stephanie Royer-Joo, Miguel Valero Martin, Komal L. Jhaveri; University of Toronto, Toronto, ON,
Canada; Columbia University Irving Medical Center, New York, NY; Biomedical Research Institute IN-
CLIVA, University of Valencia, Valencia, Spain; Department of Medical Oncology, Biomedical Research
Institute INCLIVA, University of Valencia, Valencia, Spain; Sarah Cannon Research Institute/Tennes-
see Oncology, Nashville, TN; Institut Bergonié, Bordeaux, France; Massachusetts General Hospital,
Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Vall d’Hebron Institute of Oncology (VHIO),
Barcelona, Spain; Vall dHebron Institute of Oncology, Barcelona, Spain; Centre for Experimental Can-
cer Medicine, Cancer Research UK Barts Centre, London, United Kingdom; Royal Marsden Hospital
and Institute of Cancer Research, London, United Kingdom; Gustave Roussy Cancer Campus, Villejuif,
France; Genentech, Inc., South San Francisco, CA; Roche Products Limited, Welwyn Garden City,
United Kingdom; Memorial Sloan Kettering Cancer Center, New York, NY

Background: Dysregulating mutations in PIK3CA, encoding the PI3K p110a subunit, occur in ~40% of
HR+/HER2- BCs. Inavolisib is a PI3Ka-specific inhibitor that also promotes degradation of mutant
pl10ea. It has demonstrated encouraging preliminary antitumor activity in pts with PIK3CA-mutated
HR+ BC as a monotherapy, and in combo with other anticancer agents. Methods: We included pts from
NCTO3006172 on treatment >1 year with inavolisib alone (Arm A), or in combo with palbo + letrozole
(letro) (B), letro (C), fulvestrant (fulv) (D), or palbo + fulv (E; + metformin in Arm F for pts with body
mass index =30 and/or HbAlc >5.7%). Inavolisib was administered orally daily (PO QD) at 3, 6, 9, or
12 mg (3+3 dose-escalation design); letro at 2.5 mg PO QD; palbo at 125 mg PO QD for 21/28 days;
and fulv at 500 mg intramuscularly every 4 weeks, in 28-day cycles until intolerable toxicity/disease
progression. Safety was assessed by NCI-CTCAE v4. Results: 57 female pts were included (cutoff 07/
26/21; N=1, 18, 6, 12, 15, 5 in Arms A-F); median age: 57 years (range 33-80); median lines of
prior therapy: 2 (1-7). All but 2 pts, both in Arm B (3 mg), were assigned the 9 mg inavolisib recom-
mended phase 3 dose. Overall median treatment duration: 19 months (range 12-45); median inavoli-
sib cumulative dose intensity, 95%. The most frequent treatment-related adverse events (AEs; in =20
pts/35%) were hyperglycemia (68%), stomatitis (68%; grouped terms), neutropenia (58%), diarrhea
(51%), nausea (39%), alopecia (35%), and rash (35%; grouped terms). The most frequent treatment-
related Grade (G) 3-4 AEs (>2 pts/4%) were neutropenia (47%), hyperglycemia (16%), leukopenia
(9%), thrombocytopenia (9%), lymphopenia (7%), weight decreased, and hypokalemia (4% each).
G3-4 neutropenia, leukopenia, thrombocytopenia, and lymphopenia were all reported in palbo arms.
One G5 AE of pleural effusion was reported (disease progression-related). 39 pts (68%) had >1 AE re-
sulting in study treatment modification (drug interruption/dose reduction/treatment withdrawal); 11
(19%) had an inavolisib dose reduction and 2 (4%) discontinued treatment due to an AE (1 related
G2 diarrhea, 1 unrelated G3 cerebrovascular disorder). AEs typically occurred during the first 6 months
and tended to be less frequent in later cycles. No new safety signals were observed with long-term ina-
volisib use. Gonclusions: These data indicate acceptable long-term tolerability. The safety profile of pts
on study treatment with inavolisib alone or in combo with endocrine-based anticancer therapies for >1
year was similar to that reported for the overall study population. Updated data will be presented. A
phase 3 study of inavolisib + palbo + fulv is enrolling (NCT04191499; INAVO120). Clinical trial
information: NCTO3006172. Research Sponsor: Genentech, Inc.
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Phase | study combining pembrolizumab and aromatase inhibitor in patients with
metastatic hormone receptor—positive breast cancer.

Xuan Ge, Susan Elaine Yost, Jin Sun Lee, Paul Henry Frankel, Christopher Ruel, Yujie Cui, Mireya
Murga, Aileen Tang, Norma Martinez, Samuel Chung, Christina Haeyoung Yeon, Daphne B.
Stewart, Daneng Li, Swapnil Padmakar Rajurkar, George Somlo, Joanne E. Mortimer, James Ross
Waisman, Yuan Yuan; City of Hope, Duarte, CA; City of Hope National Medical Center, Duarte, CA;
Beverly Hills Cancer Center, Los Angeles, CA; City of Hope Cancer Center, Duarte, CA; City of Hope
Comprehensive Cancer Center, Duarte, CA; 1500 E Duarte Road, Duarte, CA; City of Hope Medical
Group, Pasadena, CA; City of Hope Comprehensive Cancer Center and Beckman Research Institute,
Duarte, CA; Wilshire Onc Medc! Grp Inc, Pomona, CA

Background: Aromatase inhibitor (Al) is standard of care for patients with hormone receptor positive
(HR*) human epidermal growth factor receptor 2-negative (HER2) metastatic breast cancer (MBC).
The current phase | trial was designed to test the safety and efficacy of Al and the immune checkpoint
inhibitor pembrolizumab (NCT 02648477). Methods: Key eligibility criteria were HR* HER2" MBC per
ASCO/CAP; RECIST 1.1 measurable disease; adequate organ function; and ECOG O-1. Eligible pa-
tients received 200 mg pembrolizumab IV every 3 weeks plus Al until progression or unacceptable tox-
icity. Primary objectives were to evaluate the safety and efficacy of this combination. This study
employed a 3-at-risk design with a lead-in at the standard dosing of both Al and pembrolizumab with a
targeted accrual of 20 patients. Results: A total of 20 patients were accrued between March 2016 and
April 2017. Median age was 62 (range 34-79), with 75% white, 15% Asian and 10% unknown. Medi-
an lines of therapy were 3 (0O, 9). All but one patient received aromatase inhibitor and/or fulvestrant pri-
or to enrollment. The combination was well tolerated, and the most common adverse events were
grade 2 fatigue (35%), rash (15%), and hot flashes (10%). Grade 3 adverse events were elevated AST/
ALT (5%), rash (5%), and lymphopenia (5%). Responses were 10% partial response and 15% stable
disease, resulting in a clinical benefit rate (CBR) of 20% at 6 months. Median follow-up time was
40.1 months (range 31.3 — 46.8 months). Median progression free survival was 1.8 months (95% ClI
1.6, 2.6) and median overall survival was 17.2 months (95% Cl 9.4, NA). 14 tumor specimens had
programmed death ligand 1-positive (PD-L1) by 22C3 testing, including 3 PD-L1-positive and 11 PD-
L1 negative. No association between PD-L1 and response was found. Conclusions: The combination of
pembrolizumab and Al is well tolerated in patients with HR* HER2™ MBC who were not pre-selected
for PD-L1. There was minimal overall clinical activity observed beyond what was to be expected with
Al alone in this group of patients. Clinical trial information: NCT 02648477. Research Sponsor:
Merck.
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Molecular alterations associated with rapid progression following CDK4/6 inhibitors
(CDKi) in metastatic hormone receptor—positive breast cancer (nHRBC).

Malinda T West, Shaun Goodyear, Andy Kaempf, Thomas Kartika, Jessica Ribkoff, Evthokia Hobbs,
Zahi Ibrahim Mitri; OHSU Knight Cancer Institute, Portland, OR; Oregon Health & Science University,
Portland, OR; Oregon Health & Sciences University, Portland, OR; Portland Providence, Portland, OR

Background: Combination of CDKi with endocrine therapy is a key treatment for mMHRBC due to survival
benefit and favorable safety profile. However, progressive disease inevitably develops and outcomes af-
ter CDKi discontinuation (dc) are not well-described. Within our institution, we previously reported
clinical characteristics and outcomes for a cohort of 140 mHRBC patients who received CDKi therapy.
Median progression-free survival (PFS) and overall survival (OS) post-CDKi dc were 7.0 and 15.4
months, respectively. However, 29% experienced rapid progression or death within 4 months following
CDKi dc. Molecular predictors of rapid progression after CDKi are unknown and may help define thera-
pies to improve outcomes. In this study, we sought to identify molecular predictors for rapid disease
progression after CDKi dc in mHRBC. Methods: We identified within our cohort 34 patients with
mHRBC who progressed on CDKi with next-generation sequencing (NGS) performed on pre-CDKi tis-
sue samples. PFS and OS, measured from CDKi dc, were analyzed with the Kaplan-Meier estimator
and log-rank test. Rapid progression was analyzed with logistic regression and Fisher’s exact test to
evaluate association between pre-CDKi tumor mutation and rapid progression post-CDKi. Results: NGS
of pre-CDKi tumor biopsies found 12 genes (FGF3, FGF4, FGFR, PIK3CA, PTEN, AKT, RBI,
CDKNZA, MYC, CCND1, ESR1, TP53) that were altered in >3 of the 34 patients. The six patients
(18%) with a PTEN mutation (mut) had a median PFS of 3 months and median OS of 4 mo. In com-
parison, median PFS and OS of PTEN wild-type (wt) patients were 7 mo. (log-rank p=0.008) and 21
mo. (log-rank p<0.001), respectively. Moreover, those with PTENmut tumors were more likely to expe-
rience rapid progression compared to PTENwt (odds ratio = 7.0, 95% Cl: 1.1 — 60.5, p=0.048). Nota-
bly, in the 10 rapid progression patients with pre-CDKi NGS results, alterations to PI3K pathway
constituents were prevalent: PTENmut (40%), FGFRmut (50%), AKTmut (20%) and PIK3CAmut
(40%). Conclusions: PI3K pathway alterations are prevalent in mHRBC patients who develop rapid pro-
gression post-CDKi dc, with PTENmut being the most significant predictor. These hypothesis-generat-
ing findings provide the basis for ongoing investigations to find clinical and molecular biomarkers that
can help improve outcomes for mHRBC at risk of rapid progression post-CDKi therapy. Research Spon-
sor: None.

Relationship of PTENmut and other PI3K pathway mutations on post-CDKi outcomes.

Impact of pre-CDKi PTENmut on post-CDKi dc outcomes
PTENmut PTENwt log-rank p-value

mPFS 3 mo 7 mo 0.008
mos 4mo 21 mo <0.001
Association of pre-CDKi PI3K pathway mutations with rapid progression post-CDKi dc
Rapid progression No rapid progression Fisher's p-value

PTENmut (n=6) 66.7% 33.3% 0.053
AKTmut (n=3) 66.7% 33.3% 0.212
FGFRmut (n=12) 41.7% 58.3% 0.433
PIK3CAmut (n=14) 28.6% 64.3% 1.000
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Clinical outcomes with alpelisib (ALP) plus fulvestrant (FUL) after prior treatment (ix)
with FUL in patients (pts) with advanced breast cancer (ABC): A real-world (RW)
analysis.

Joyce O’Shaughnessy, Achim Woeckel, Barbara Pistilli, Roberto Hegg, Linda T. Vahdat, Dragica
Vuina, Parisa(Fatemeh) Asad ZVK, Timothy W Smith, Julia Kim, lan Krop; Baylor University Medical
Center, Texas Oncology, US Oncology Network, Dallas, TX; University of Wuerzburg, Wirzburg, Germa-
ny; Institut Macerata, Macerata, Italy; University of Sao Paulo, Sao Paulo, SP, Brazil; Dartmouth Can-
cer Center, Lebanon, NH; Novartis Oncology, Zagreb, Croatia; Novartis Oncology, Basel, Switzerland;
Novartis Pharmaceuticals, East Hanover, NJ; Genesis Research, Hoboken, NY; Dana-Farber Cancer In-
stitute, Boston, MA

Background: ALP (a-selective PI3K inhibitor and degrader) + FUL was FDA approved and reflected in
the NCCN guidelines in 2019 for pts with hormone receptor—positive/lhuman epidermal growth factor
receptor 2—negative (HR+/HER2-) ABC with PIK3CA mutations following progression on or after endo-
crine-based therapy (ET). The Phase Il SOLAR-1 trial excluded prior FUL, and data on ALP + FUL af-
ter FUL are limited. As cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) + ET (including FUL) is the
standard in the first line (1L) or second line (2L) for pts with HR+/HER2— ABC, more data on ALP +
FUL post-FUL are needed. Here we report patterns and clinical outcomes on RW use of ALP + FUL in
pts with HR+/HER2— ABC with prior FUL exposure. Methods: This retrospective study used de-identi-
fied electronic health record data from the ConcertAl Patient360 Breast Cancer data product sourced
from US oncology centers. Adults with HR+/HER2— ABC treated with ALP + FUL (index tx) who re-
ceived prior FUL (monotherapy or in combination) in the metastatic setting were included; pts with a
PIK3CA negative test on or prior to the index were excluded. Pts were followed until date of death or
last activity. RW progression-free survival (rwPFS), defined as first documented progression/death from
ALP + FUL start date, was assessed. Results: This analysis included 157 pts (median age, 63y [57-71
y1) who received ALP + FUL from 2019 to 2021, with 11.5% ptsin 1L, 17.8% in 2L, 26.8% in third
line (3L), and 43.9% in fourth line and beyond (4L+). Prior FUL tx included CDK4/6i + FUL (74.5%),
FUL alone (33.8%), and non-CDK4/6i + FUL (21.0%). In pts who received ALP + FUL in 1L (n = 18),
prior FUL exposure was in the same line without documented progression. In the metastatic setting,
28.0% of pts received > 1 FUL-containing regimen and/or 72.0% received prior chemotherapy (CT).
At the median duration of follow-up (8.7 mo [4.1-12.5 mol), the median rwPFS was 5.7 mo (4.0-7.3
mo) in the overall population. The median rwPFS was also analyzed by line of therapy (Table). In pts
with CDK4/6i + FUL as immediate prior therapy (n = 39), the median rwPFS was 6.2 mo (3.0-9.1
mo); 79.5% of these pts received ALP in < 3L. At the time of analysis, 107 pts (68.2%) had discontin-
ued ALP + FUL; the median time to discontinuation was 4.7 mo (3.7-6.1 mo). Following discontinua-
tion of ALP + FUL, CT was the most common subsequent therapy (33.8%). Conclusions: This analysis
on RW data from early years of ALP access in the US shows clinical benefit of ALP + FUL in pts with
HR+/HER2- ABC with PIK3CA mutation even when exposed to prior FUL, confirming the oncogenic
dependence of the tumor on the PIK3CA mutation. Research Sponsor: Novartis Pharmaceuticals.

Line of therapy 1L 2L 3L 4L+

n 18 28 42 69

rwPFS, median, 11.9(1.1- 6.2 (2.5- 4.0 (2.7- 4.8 (3.8-
mo NR) 9.1) 7.5) 7.3)

NR, not reached.
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CDK4/6 inhibitors outcomes in patients with advanced breast cancer based on HER2-
low expression.

Laura Sabina Lapuchesky, Marcos Bortz, Federico Waisberg, Diego Hernan Enrico, Luisina Ines
Bruno, Cristian Alexis Ostinelli, Sergio Gabriel Rivero, Andres Rodriguez, Martin Zarba, Martin
Loza, Veronica Yamila Fabiano, Mora Amat, Maria Teresa Pombo, Maria Laura Noro,
Federico Andrés Cold, Reinaldo D. Chacon, Matias Rodrigo Chacon, Jorge Carlos Nadal, Adrian
Nervo, Maria Victoria Costanzo; Cramer 1180, CABA, Argentina; Instituto Alexander Fleming, Caba,
Argentina; Argentine Association of Clinical Oncology, Research Department, Buenos Aires, Argentina;
Instituto Alexander Fleming, Ciudad Autbnoma De Buenos Aires, Argentina; Alexander Fleming, Ciu-
dad Autonoma De Buenos Aires, Argentina; Instituto Alexander Fleming, Buenos Aires, Argentina; In-
stituto Alexander Fleming, Ciudad de Buenos Aires, Argentina; Instituto Alexander Fleming, Olivos,
Argentina; Alexander Fleming, San Martin, Argentina; Alexander Fleming Institute, Buenos Aires, Ar-
gentina; Argentine Association of Clinical Oncology, Buenos Aires, Argentina

Background: HER2-low expression, defined as HER2 immunohistochemistry (IHC) score of 1+ or 2+
with negative in situ hybridization assay (FISH), accounts for 50% of breast cancers. There is limited
and conflicting evidence regarding the efficacy of cyclin-dependent kinase (CDK) 4 and 6 inhibitors in
patients with ER+ and HER2-low tumors. This study aimed to investigate the prognostic value of
HERZ2-low expression in patients with ER+/HER2-negative advanced breast cancer treated with CDK
4/6 inhibitors. Methods: We retrospectively selected consecutive patients with ER+/HER2-negative ad-
vanced breast cancer treated with CDK 4/6 inhibitors plus endocrine therapy in our institution from
May 2015 to Feb 2020. Two cohorts were compared, including HER2-0 (IHC score) and HER2-low
(HER2 IHC score 1+ and 2+ [negative FISH]) tumors. Comparisons in progression-free survival (PFS)
and overall survival (OS) were performed using a log-rank test. The prognostic value of HER2-low was
investigated by the Cox regression model. Results: Among the 186 patients included, median age at
treatment was 55 (r 27-84), and majority had ECOG 0 (126, 67.8%). Progesterone receptor was posi-
tive in 155 (83.3%) tumors. Of note, most patients received CDK4/6 inhibitors and endocrine therapy
as first-line setting (131, 70.4%). Mostly received palbociclib (161, 86.6%), while ribociclib and abe-
maciclib were used in 23 (12.4%) and 2 (1.08%) patients, respectively. Overall, 27 patients (14.5%)
had de novo metastatic disease, 68 (36.6%) had only bone metastases, and 69 (37.1%) had visceral
disease. Of the total population, 64 (34.4%) tumors were HER2-low (43 [23.1%] HER2-1+, and 21
[11.3%] HER2-2+), and 122 (65.6%) were HER2-0. Median PFS among patients with HER2-0 and
HER-low were 19 mo. (95% Cl, 13.9-24.1), and 15.6 mo. (95% CI, 11.1-20.0), p = 0.074, respec-
tively. In patients treated with CDK 4/6 in the first-line setting, no statistically significant differences
were observed in terms of PFS and OS between HER2-0 and HER2-low (PFS HR 0.73 [95% Cl, 0.47-
1.13; p = 0.160], and OS HR 1.04 [95% CI, 0.51-2.14; p = 0.909]). Conclusions: In our study,
HER2-low expression did not show a statistically significant impact on patients with ER+/HER2-nega-
tive advanced breast cancer treated with CDK 4/6 inhibitors. Our study supports the necessity of real-
world evidence and the design of pooled analysis to understand the real implication of this biomarker
in patients with ER+/HER2-negative tumors. Research Sponsor: None.
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ESR1 mutations in circulating tumor DNA (ctDNA) are associated with CTCs and
increased hormone receptors in metastatic tumor tissues of patients with metastatic
breast cancer (MBC).

Qiang Zhang, Weijun Qin, Paolo D’Amico, Jianhua Jiao, Andrew A. Davis, Lorenzo Gerratana,
Jeannine Donahue, Carolina Reduzzi, Marwa Manai, Saya Jacob, Youbin Zhang, Lisa E. Flaum,
Amir Behdad, Massimo Cristofanilli, Leonidas C. Platanias, Ami N. Shah, William John Gradishar;
Northwestern University, Department of Medicine, Division of Hematology/Oncology, CTC Core Facili-
ty, Lurie Cancer Center, Chicago, IL; Department of Urology, Xijing Hospital, Fourth Military Medical
University, Xi’an, China; Department of Medicine, Division of Hematology/Oncology, CTC Core Facility,
Lurie Cancer Center, Northwestern University, Chicago, IL; Department of Urology, Xijing Hospital,
The Fourth Military Medical University, Xi‘an, China; Siteman Cancer Center, Washington University
in St. Louis, St. Louis, MO; Department of Medicine-Hematology and Oncology, Feinberg School of
Medicine, Northwestern University; Department of Medicine (DAME), University of Udine, Chicago,
IL; Robert H. Lurie Comprehensive Cancer Center, Chicago, IL; Northwestern University - Feinberg
School of Medicine, Chicago, IL; Northwestern University, Department of Medicine, Division of Hema-
tology/Oncology, Chicago, IL; UCSF Hem/Onc Fellowship, San Francisco, CA; Department of Medicine,
Division of Hematology and Oncology, Robert H. Lurie Comprehensive Cancer Center, Feinberg School
of Medicine, Northwestern University, Chicago, IL; Department of Pathology, Northwestern University
Feinberg School of Medicine, Chicago, IL; Robert H. Lurie Comprehensive Cancer Center of Northwest-
ern University, Feinberg School of Medicine, Chicago, IL; Northwestern University, Chicago, IL; Robert
H. Lurie Comprehensive Cancer Center of Northwestern University, Chicago, IL

Background: The monitoring of ctDNA and circulating tumor cells (CTCs) in patients with MBC predicts
metastasis and prognosis. We previously reported that HER2 and ESR1 alterations in ctDNA were as-
sociated with predicted metastasis in MBC (2019 ASCO#1036). Furthermore, ctDNA can be used to
evaluate tumor heterogeneity (2020 ASCO #1028). Here, we report that baseline ctDNA ESRI muta-
tion is a key point associated with tumor tissue characteristics and CTCs, which may help to elucidate
disease resistance in MBC. Methods: This study included 288 hormone receptors positive MBC pa-
tients who received systemic treatment under an IRB-approved clinical trial (NU16B06) at NU Lurie
Cancer Center (2016-2021). Baseline plasma ctDNA was analyzed by Guardant360 NGS for ESR1
mutations. CTC enumerations were performed by using 7.5ml blood in CELLTRACKS (Menarini). Es-
trogen receptor (ER), progesterone receptor (PR), HER2 and Ki67 in each patient’s biopsy tumor tis-
sue before surgery, surgical tumor tissue and metastatic tumor tissue were evaluated by NU PathCore.
Kruskal-Wallis was used for statistics. Results: Of the 288 patients, ESR1 mutations were found in 18
hotspots from 38 patients (ESR1Mt, 13.19%) and there were 250 patients without any mutation
(ESR1"T, 86.81%). Median of Total CTCs (/7.5ml) and HER2" CTCs (/7.5ml) were significantly in-
creased in ESR1IM" group compared to ESR1WVT group, total CTCs were 8.0 vs 1.0 (P=0.006) and
HER2* CTCs were 1.5 vs O (P=0.014), respectively. There were significant differences on hormone re-
ceptors expression (positive cells %) in tumor tissues between ESR1M“t group and ESR1™T group: 1)
ESR1M" group has significant higher expression in ER and PR in biopsy tumor tissues. The mean of
ER in ESR1*group was 90.48% vs 48.18% in ESR1"" group (p<0.001). The mean of PR in ESR1M!
group was 40.86% vs 25.60% in ESR1™T group (p<0.001). Meanwhile, there is not significant differ-
ence on HER2 expression in ESR1M"t group compared ESR1Ygroup; 2) In the surgical tumor tissues,
the mean ER was 97.64% in ESR1MY group which was significantly higher than 47.90% in ESR1VT
group (p<0.001), while the PR was 45.33% and 24.32%, respectively; 3) In metastatic tumor tissues,
the mean of ER in ESR1M"t group was 84.75% vs 34.89% in ESR1""group (p<0.001) and the mean
of PR in ESR1Mt group was 32.25% vs 9.33% in ESR1YT group (p<0.001). Furthermore, median of
Ki67 in ESR1MUt group is 28.33% which was significantly higher than 18.75% in ESR1"T group
(p<0.01). Conclusions: Baseline ctDNA ESR1 mutations not only had higher total CTCs and HER2*
CTCs but also significantly correlated with high hormone receptors and proliferation in tumor metastat-
ic tumor tissues. The synergy of ctDNA ESR1 mutation and tissue pathological characteristics expands
the early predictive role of ctDNA monitoring metastatic prognosis for clinical decision-making. Re-
search Sponsor: U.S. National Institutes of Health.
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Longitudinal circulating tumor DNA (ctDNA) whole-exome sequencing (WES) in the
phase Ib/ll trial of palbociclib and bazedoxifene reveals genomic dynamics and clonal
evolution with the acquisition of treatment resistance in hormone receptor-positive,
HER2-negative (HR+ HER2-), advanced breast cancer (ABC).

Albert Grinshpun, Junko Tsuji, Tianyu Li, Douglas Russo, Leilani Anderson, Rebecca Rees, Carrie
Cibulskis, Ignaty Leshchiner, Chip Stewart, Nadine M. Tung, lan E. Krop, Eric S. Winer, Sara M.
Tolaney, Gad Getz, Rinath Jeselsohn; Dana-Farber Cancer Institute, Boston, MA; Broad Institute of
MIT and Harvard, Cambridge, MA; Department of Data Science, Dana-Farber Cancer Institute, Boston,
MA; Broad Institute, Cambridge, MA; Broad Institute, Belmont, MA; Beth Israel Deaconess Medical
Center, Boston, MA; Dana Farber Cancer Institute, Boston, MA

Background: Patients (pts) with HR+ HER2- ABC ultimately develop endocrine resistance. To gain in-
sights into the genetic mechanisms of resistance we performed WES on serial plasma samples from
endocrine resistant pts treated on a clinical trial (NCT02448771). Methods: Plasma samples were col-
lected at baseline (n=36), day 1 of cycle 2 (n=33), and at the end of treatment (EOT, n=33). Samples
were subjected to ultra-low passage (ULP, 0.19-0.57X) WGS to determine ctDNA tumor fraction (TF)
for the selection of samples (TF>0.03) for subsequent WES (193X). Somatic single nucleotide varia-
tions, somatic copy number alteration (SCNA), phylogeny, tumor mutational burden, mutational signa-
tures, and germline analyses were performed. Results: All 102 samples underwent successful ULP and
68 WES. Overall, most frequent pathogenic mutations were in ESR1 and PIK3CA. At baseline, 32% of
pts had ESRI mutation and 21% P/K3CA mutation. There was no association between ESR1 muta-
tions and PFS. In contrast, baseline PIK3CA mutations were detected only in pts who did not have a
clinical benefit, and were associated with worse PFS compared to pts with wild-type PIK3CA (1.8 vs.
3.9 months, respectively, HR=0.2, 95% CI 0.06-0.6, P=0.0019, log-rank test). Additionally, pts with
a baseline truncating mutation, mostly in tumor suppressor genes (TP53, MEN1, RB1, CDKN1B,
NF1, TP53BP1, TP63, SMAD2/4, ARIDIA, KMTZ2C), also had a significantly worse PFS (1.7 vs 3.8
months, HR=0.3, 95% CI 0.1-0.7, P=0.006, log-rank test). At EOT, 20% (4/20) of pts with matched
baseline samples had newly acquired mutations that are suggestive of mechanisms of acquired resis-
tance and offer potential therapeutic targets (e.g. ERBB2, PIK3CA). SCNA analysis showed that in all
pts there were at least 2 SCNAs in cancer-related driver genes, most common in CCNDI and ELF3.
Moreover, in all samples we identified at least 1 SCNA related to a potential mechanism of resistance.
To better understand tumor heterogeneity and sub-clonal architecture we performed an evolutionary
analysis (sufficient TF>0.15, available in n=7). Phylogenetic analysis revealed sub-clonal dynamics
that could explain the acquisition of resistance in at least three pts (3/7), and identified novel genes
which might have role in endocrine resistance (e.g. DCAF13, ZFHX3). Conclusions: Our results demon-
strate the feasibility and utility of serial WES in a clinical trial. Serial ctDNA WES and evolutionary
studies enabled us to discover novel potential genomic mechanisms of tumor progression, and identi-
fied PIK3CA mutations as a candidate biomarker of resistance to the combination of palbociclib and
bazedoxifene, which may apply to other next generation endocrine treatments. Clinical trial
information: NCT02448771. Research Sponsor: Pfizer.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT02448771
http://clinicaltrials.gov/show/NCT02448771
http://abstracts.asco.org

BREAST CANCER—METASTATIC

1059 Poster Session

Efficacy and safety of tenalisib, a PI3K d/y and SIK3 inhibitor in patients with locally
advanced or metastatic breast cancer: Initial results from a phase Il study.

Tamta Makharadze, Ivane Kiladze, Giorgi Dzagnidze, Nino Semionova, Lika Katselashvili, Natia
Vekua, Kasi V. Routhu, Prajak J. Barde, Ajit Nair; LTD High Technology Hospital Medcenter, Batumi,
Georgia; LLC Caucasus Medical Center, Tbilisi, Georgia; Simon Khechinashvili University Hospital,
Tbilisi, Georgia; Rhizen Pharmaceuticals AG, Basel, Switzerland

Background: Hyperactivation of the PI3K pathway in breast cancer is implicated in malignant transfor-
mation, cancer progression, and resistance to endocrine therapy. Salt Inducible Kinase- 3 (SIK3) is
highly expressed in breast cancer and elevated SIK3 expressions are shown to contribute to tumorigen-
esis. Tenalisib (RP6530), a highly selective PI3K d/y and SIK3 inhibitor has been evaluated in > 150
patients with haematological malignancies and demonstrated encouraging activity in T-cell lymphoma
with a differentiated safety profile. Tenalisib has a major metabolite (INO385) which shows potent
SIK3 inhibition. Preclinical studies in breast cancer cell lines have demonstrated that Tenalisib poten-
tiated the activity of taxol and doxorubicin. The aim of this phase |l study was to investigate the effica-
cy and safety of single-agent tenalisib in patients (pts) with HR+ HER2- locally advanced or metastatic
breast cancer (MBC). Methods: This randomized, open-label study was designed to evaluate two doses
(800 mg BID and 1200 mg BID) of Tenalisib in HR+/HER2- locally advanced or MBC patients includ-
ing TNBC patients whose disease had progressed following at least one line of therapy. Tenalisib was
given orally in a 28-days cycle until disease progression. Forty pts (20 pts at each dose level) were
planned to be enrolled with the primary outcome being the percentage of pts without disease progres-
sion at the end of 6 months. The investigator-assessed ORR, PFS, and Clinical Benefit Rate (CBR =
CR+PR+SD), using RECIST v1.1 were secondary outcomes. Results: All forty pts have been enrolled in
the study. Pts had a median of 3 (range 1-7) lines of prior therapy; of these, 87% pts had prior endo-
crine therapy, and 40% and 30% pts had aromatase inhibitor or fulvestrant as their last prior therapy
respectively. The median age was 63.8 (31-71) years, 52.5% of pts had PS 1, 77.5% had visceral dis-
ease, and 95.0% had > 2 metastatic lesions at the time of enroliment. As of 07-Feb 2022, twenty-
eight pts were efficacy evaluable. Of the 28, 2 pts had a PR (7%), 17 pts had SD (61%) and 6 pts had
PD (21%) at the first efficacy assessment after completion of 2 cycles. Three pts discontinued from
the study due to adverse events (11%) before the first efficacy assessment. The CBR was 68%. On
safety, the most common TEAEs (>5%) of any grade were transaminitis (All: 22%, >G3: 10%), GGT
elevation (All: 7%, >G3: 5%), fatigue (All: 7%, >G3: 0%), rash (All: 7%, >G3: 2.5%). Discontinua-
tions due to related TEAEs were infrequent (7%). There were no unexpected TEAEs. Two pts were dis-
continued due to related TEAEs (rash and GGT elevation). Conclusions: Based on the data from the
ongoing study, Tenalisib showed encouraging preliminary efficacy as a single agent in patients with ad-
vanced MBC. Updated efficacy and tolerability data will be provided at the time of presentation.
Clinical trial information: NCTO5021900. Research Sponsor: None.
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Predicting hyperglycemia among patients receiving alpelisib plus fulvestrant for
metastatic breast cancer.

Xuan Ge, Carolyn E. Behrendt, Susan Elaine Yost, Niki Patel, Raynald Samoa, Daphne B. Stewart,
Mina S. Sedrak, Sayeh Moazami Lavasani, James Ross Waisman, Yuan Yuan, Joanne E. Mortimer;
City of Hope, Duarte, CA; City of Hope Cancer Center/Beckman Research Institute, Duarte, CA; City of
Hope National Medical Center, Duarte, CA; Karmanos, Detroit, M/

Background: Although hyperglycemia is recognized as a common adverse event (AE) on alpelisib (ALP),
this AE has been little studied outside clinical trials. We report the frequency of ALP-associated hyper-
glycemia in a real-world setting and evaluate proposed risk factors. Methods: We retrospectively identi-
fied patients with PIK3CA-mutated, hormone receptor-positive, metastatic breast cancer who initiated
treatment with ALP+fulvestrant (FUL) between August 2019 and December 2021. Five primary char-
acteristics (diabetes, prediabetes, body mass index (BMI), age, Asian ancestry) were evaluated as inde-
pendent risk factors for ALP-associated hyperglycemia using ordinal logistic regression that considered
3 glycemic levels: normoglycemia, grade 2, and grade 3-4 hyperglycemia. Overall risk of error from
multiple hypothesis testing was kept below 5% using the False Discovery Rate method. Results: The
study included n = 92 subjects, all but 1 female, mean age 59.9 (+11.9) years, 13.0% with Asian an-
cestry. One third (33.7%) of patients had pre-existing diabetes, another 9.8% had pre-diabetes only.
One third (32.6%) were obese, another third (31.5%) were overweight. Hypertension and hyperlipid-
emia were present in 53.3% and 41.3%, respectively. On ALP+FUL, 59 (64.1%) current subjects de-
veloped hyperglycemia of grade 1-4, a rate no different than the 181/284 (63.7%) reported in the
ALP+FUL arm of the SOLAR-1 trial. Among our subjects, risk of grade 2-4 hyperglycemia was indepen-
dently increased by 4 of 5 hypothesized risk factors, specifically pre-existing diabetes (Odds Ratio
3.75, 95% Confidence Interval: 1.40-10.01), pre-diabetes (6.22, 1.12-34.47), Asian ancestry (7.10,
1.75-28.84), each unit of BMI above 20 (1.17, 1.07-1.28), but not by additional year of age (1.01,
0.97-1.05). Exploratory analysis detected no association with pre-existing hypertension or hyperlipid-
emia. Conclusions: These findings suggest that Asian ancestry merits further study as a predisposing
factor for ALP-associated hyperglycemia. Our study of this AE also demonstrates that pre-existing hy-
perglycemia and greater BMI are independent risk factors; diabetes and pre-diabetes confer similar de-
grees of risk; risk from BMI begins after BMI 20 and rises incrementally; and age is not a contributing
factor. Research Sponsor: U.S. National Institutes of Health.
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Utility of liquid biopsy for identifying emerging mutations (mut) and novel treatment
options in luminal metastatic breast cancer (LMBC).

Alberto Gonzalez-Medina, Andri Papakonstantinou, Judit Matito, Fiorella Ruiz-Pace, Meritxell
Bellet, Anna Sunol, Miriam Arumi, Esther Zamora, Carolina Ortiz, Lucia Sanz, Patricia Gomez
Pardo, Marina Gomez-Rey, Roberta Fasani, Clara Morales, Vicente Peg, Paolo Nuciforo, Rodrigo
Dienstmann, Cristina Saura, Ana Vivancos, Mafalda Oliveira; Cancer Genomics Group, Vall dHebron
Institute of Oncology (VHIO), Barcelona, Spain; Vall dHebron Institute of Oncology (VHIO), Barcelona,
Spain; Oncology Data Science (ODysSey) Group, Vall dHebron Institute of Oncology (VHIO), Barcelona,
Spain; Vall d’Hebron University Hospital and Vall d’Hebron Institute of Oncology, Barcelona, Spain;
Breast Cancer Unit, Vall d’Hebron University Hospital, Vall d’Hebron Institute of Oncology (VHIO), Bar-
celona, Spain; Vall d’Hebron University Hospital and Vall d’Hebron Institute of Oncology (VHIO), Bar-
celona, Spain; Vall d’Hebron University Hospital, Vall d’Hebron Institute of Oncology (VHIO),
Barcelona, Spain; Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Molecular Oncology
Group, Vall dHebron Institute of Oncology (VHIO), Barcelona, Spain; Department of Pathology, Vall
d’Hebron University Hospital, Barcelona, Spain; Vall dHebron Institute of Oncology, Barcelona, Spain;
Vall d’Hebron University Hospital and Vall d’Hebron Institute of Oncology, Barcelona, Spain

Background: Molecular characterization of LMBC for the choice of therapy and inclusion in clinical tri-
als is frequently performed in archival biopsies procured several years before. Emerging mut secondary
to therapeutic pressure are hence frequently missed but could be detected by real-time analysis of cir-
culating tumor DNA. Aim: 1) To assess the emergence of ERBBZ2 and other mut upon therapeutic pres-
sure; 2) To compare the concordance of mut in tumor and plasma samples between patients (pts) with
metachronous and synchronous sample acquisition. Metheds: Pts with LMBC and available tumor biop-
sy and plasma samples were identified and divided in two groups: 1) Cohort 1 (metachronous) if the
time between tissue and plasma acquisition was > 3 months and systemic treatment was given be-
tween the sampling; 2) Cohort 2 (synchronous) if sampling occurred with < 3 months interval in the
absence of systemic treatment. Tumor and plasma were analyzed using MiSeq Amplicon-based NGS
(custom panel of 60 cancer-related genes). The emergent mut in plasma in Cohort 1 and the concor-
dance of ESCAT Tier | and |l mut (PIK3CA, AKT1, ERBB2, ESR1, PTEN) in both Cohorts were deter-
mined and correlated with clinical features. Results: 176 pts were included, 112 in Cohort 1 and 64 in
Cohort 2. In Cohort 1, emerging mut in PIK3CA were identified in 5 cases (14% of total cases with
PIK3CA mut), ESR1 in 22 cases (85% of cases with ESRI1 mut) and PTEN in 3 cases (43% of cases
with PTEN mut). No emerging ERBBZ2 or AKT1 mut were seen in plasma. In Cohort 1 ERBB2 mut
were identified in 10 pts (8.9%), 5 both in plasma and tissue and 5 only in tissue. Concordance be-
tween tumor and plasma was 53% in Cohort 1 and 66% in Cohort 2 (95% CI of the difference -2% to
38%, P =.09). In Cohort 1, concordance was not associated with (neo)adjuvant treatment, number of
lines for MBC, presence of visceral metastasis, location of biopsy (primary tumor or metastasis), inter-
val between sampling (range 3.6 — 288 months) or type of systemic treatment before plasma sampling.
In Cohort 2, higher concordance associated with shorter interval between primary diagnosis and sam-
pling (p = 0.02). PI3KCA and ESR 1 were the two genes most frequently altered in both cohorts. PI3K-
CA mut had the highest degree of concordance in both groups (70% in Cohort 1 and 76% in Cohort
2). Concordance for ESR1 mut was low in both cohorts (20% and 48%, respectively). Conclusions: A
significant number of ESRI mut emerged upon therapeutic pressure in LMBC. Plasma analysis could
also detect the emergence of PIK3CA and PTEN, but not ERBB2 mut. The trend towards lower concor-
dance between metachronous and synchronous tumor and plasma sampling is probably due to in-
creased tumor heterogeneity and clonal diversity secondary to systemic treatment. Our findings
confirm that liquid biopsies provide complementary information respect to tumor tissue that may be
potentially useful for clinical decisions. Research Sponsor: Puma Biotechnology.
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Clinical value of next-generation sequencing in endocrine therapy for advanced
hormone receptor—positive/HER2-negative breast cancer.

Dan Lv, Binliang Liu, Bo Lan, Lixi Li, Xiaoying Sun, Fei Ma; National Cancer Center/National Clini-
cal Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing, China; Department of Breast Cancer Medical Oncology, Hunan Can-
cer Hospital/the Affiliated Cancer Hospital of Xiangya School of Medicine, Central South University,
Changsha, China; Huanxing Cancer Hospital, Beijing, China

Background: Acquired gene mutation is a major mechanism of resistance to endocrine therapy in hor-
mone receptor (HR)-positive advanced breast cancer. Circulating tumor DNA (ctDNA) facilitates the
current assessment of the genomic profile in patients with advanced cancer. We performed this clinical
trial to determine the landscape of gene mutation before endocrine therapy, to search for molecular
markers of endocrine therapy efficacy, and to explore the clinical value of ctDNA to guide precise endo-
crine therapy in patients with advanced breast cancer. Methods: We conducted an open-label, single-
center, multicohort, prospective study. Patients were women with pathologically and immunohisto-
chemically confirmed HR-positive/HER-2-negative patients with advanced breast cancer. Patients re-
lapsed during or after adjuvant endocrine therapy or progressed after completing at least one previous
line of treatment for advanced breast cancer. Patients were assigned to four parallel treatment cohorts-
matched to mutations identified in ctDNA: 1) cohort A comprised patients with abnormal activation of
PI3K/Akt/mTOR pathway signal, preferred mTOR inhibitor combined with endocrine therapy; 2) cohort
B comprised patients with ESR1 mutation and who did not use fulvestrant before, preferred fulves-
trant; 3) cohort C comprised patients with HER2 mutations, preferred pyrotinib combined with endo-
crine therapy; 4) cohort D comprised patients with no significant gene mutation, making treatment
plan according to the actual clinical situation. |f more than one mutation was identified, the priority of
entry is cohorts C, cohorts A and cohort B. In the A-D cohort, patients who obey the treatment plan are
the compliance group, and patients who do not obey the treatment plan are the violation group. The
primary endpoints were progression-free survival (PFS), and the secondary endpoints included overall
survival time (OS). Results: A total of 113 patients underwent NGS detection of ctDNA, and 84 pa-
tients were enrolled in the study. In all cohorts, combined median PFS was 4.9 months, and the medi-
an PFS in the compliance group was 3.0 months longer than in the violation group (6.03 vs 3.03
months, p = 0.0222, HR = 0.5743, 95%CI 0.3273-1.007). In cohort C, the median PFS was 11.1
months in the compliance group and 2.22 months in the violation group (p = 0.0067, HR = 0.1980,
95%Cl 0.032-1.22). There was no significant difference in the median PFS between patients with
and without compliance with the treatment protocol in cohort A and cohort B (p = 0.5054 and
0.7325, respectively). Conclusions: The study suggested that ctDNA detection may guide the optimal
endocrine therapy strategy for patients with advanced breast cancer and achieve the benefit of progres-
sion free survival. NGS detection might distinguish patients with HER2 mutation and provide new
treatment strategies. Clinical trial information: NCTO3786575. Research Sponsor: None.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://clinicaltrials.gov/show/NCT03786575
http://abstracts.asco.org

BREAST CANCER—METASTATIC

1063 Poster Session
Ribociclib-induced acute kidney injury: Uncover the MONALEESA's dark face.

Maissoune Hajir, Ramiz Ahmad Abu-Hijlih, Areej Abu Sheikha, Kholoud Algasem, Hikmat Abdel-
Razeq; King Hussein Cancer Center, Amman, Jordan; King Hussein Cancer center, Amman, Jordan

Background: The phase-3 MONALEESA-2,-3 and -7 randomized trials showed improved progression-
free survival (PFS) and overall survival (OS) with the addition of cyclin D-cyclin-dependent kinase 4/6
(CDK4/6) inhibitor ribociclib to endocrine therapy in women with advanced-stage breast cancer. How-
ever, ribociclib induced acute renal injury is not recognized in these studies. In this report, we explore
ribociclib-induced acute kidney injury (AKI) in breast cancer patients receiving ribociclib. Methods: We
performed a retrospective chart review of all breast cancer patients who received ribociclib at our insti-
tution between April 2019 and September 2021. Patients and disease characteristics were collected,
details of creatinine kinetics in relation to administration of ribociclib and other nephrotoxic drugs
were obtained. Acute kidney injury grades (AKI-KDIGO classification) were captured. Results: 145 fe-
males, median age 60.0 years, all with advanced-stage breast cancer treated with aromatase inhibitors
(Al) or fulvestrant plus ribociclib were reviewed. A total of 26 (17.9%) patients developed AKI; 3 were
grade-1, 21 grade-Il and 2 were grade-Ill. Rate of AKI was significantly higher (n = 15, 48.4%) among
31 patients on other concomitant nephrotoxic drugs, compared to 11 (9.6%) of 114 other patients, p
= 0.001. Nephrotoxic drugs include non-steroidal anti-inflammatory (38%), metformin (30%), angio-
tensin-II receptor blockers (26%), and angiotensin-converting enzyme inhibitors (11%). Median time
to develop AKI was 54 (range, 21-168) days, while the median time for creatinine recovery was 5
(range, 4-7) days after holding the drugs. Average creatinine increment for affected patients was 2.28
times the baseline level. Time to AKI was shorter, but not statistically significant, among patients on
nephrotoxic drugs and recovery was faster after stopping these drugs (Table). Conclusions: Ribociclib-
induced AKI is not uncommon and not adequately addressed. Though reversable in majority of pa-
tients, some patients may develop grade-Ill AKI or require treatment interruption. Nephrotoxic medica-
tions seem to significantly enhance ribociclib-associated renal injury. Withhold these medications with
periodical assessment by nephrologist is strongly recommended in these patients. Larger studies are
warranted to validate our findings. Research Sponsor: None.

Without other nephrotoxic drugs With Other nephrotoxic drugs P-Value

Total number of patients (n) 114 31

Patient with AKI, n (%) 11 (9.6%) 15 (48.4%) 0.001
Time to AKI (mean; range), days 66 (28-98) 52 (21-168) 0.14
Grade-11/11l AKI, n (%) 10 (2.6%) 13 (3.38%) 0.88
Time to recovery (mean; range), days 6 (4-10) 5.4 (4-7) 0.12
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Identifying genetic factors of response and resistance to CDK4/6 inhibitors in
metastatic HR+/HER2-breast cancer using real-world data.

Smita Agrawal, Neeraj Singh, Babu Narayanan; ConcertAl, Bengaluru, India

Background: CDK4/6 inhibitors plus endocrine therapy are approved for treatment of HR+/HER2- met-
astatic breast cancer (MBC) and have shown to provide a significant progression free survival benefit
over endocrine therapy alone. But not all patients benefit from this treatment and some develop resis-
tance over time. The molecular mechanisms governing this resistance are poorly understood. We have
developed a real world dataset that includes data elements from structured EMR tables as well as
deeply curated unstructured data from BC patients (ConcertAl Genome360 BC Dataset) who have
been treated with CDK4/6 inhibitors and have undergone DNA sequencing to identify somatic muta-
tions. We have leveraged this linked clinical-genomics dataset to identify genetic drivers of resistance
and response to CDK4/6 inhibitors. Methods: This retrospective study uses the Genome360 BC Dataset
(N = 1249). The patient’s eligibility to be included in this study (N = 456) was HR+/HER2- MBC pa-
tients with age > 18 years treated with at least one of the CDK4/6 inhibitors and have response data
based on RECIST criteria (responders = 231, non-responders = 225). For each patient in both cohorts,
all pathogenic gene mutations and copy number changes were identified and enrichment analysis was
performed. Biomarkers with Z value > 1.96 (p value < 0.05) were considered for further analysis. Path-
way analysis was performed using these biomarkers and the CDK4/6 pathway to identify pathways and
genes that can potentially be targeted to overcome resistance based on the mutational landscape of
the patients receiving therapy. Results: We identified 7 potential segments (similar groups of genes)
which predicted response or resistance to CDK4/6 inhibitors. Here we present data on 3 such seg-
ments which are closely related. Loss of function mutations in RB1 were enriched in the non-responder
population (Z value = 2.33; p value = 0.026; N = 31). This is consistent with previously reported find-
ings. In addition, amplifications and gain of function mutations in MYC and associated genes were
also significantly enriched in the non-responder population (Z value = 2.71; P value = 0.01; N = 44).
Interestingly, loss of function mutations in TSC1/2 genes which are downstream of MYC were predic-
tors of good response to CDK4/6 inhibitors (Z value = 2.19; P value = 0.036; N = 30), strengthening
the role of the parallel MYC signaling pathway in resistance to CDK4/6 inhibitors. Conclusions: Using
our Genome360 BC Dataset, we have identified genetic markers affecting response to CDK4/6 inhibi-
tors. In addition to the known role of RB1 in resistance to CDK4/6 inhibitors, the MYC signaling path-
way emerged as a strong candidate. Based on these results, patients with mutations in these pathways
may benefit from addition of mTOR or PKL1 inhibitors to CDK4/6 inhibitors to overcome resistance
and prolong their effect. Research Sponsor: None.
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Real-world efficacy of ribociclib (RIB) plus aromatase inhibitor (Al)/fulvestrant (FUL),
or endocrine monotherapy (ET), or chemotherapy (CT) as first-line (1L) treatment (tx)
in patients (pts) with hormone receptor—positive (HR+), human epidermal growth
factor receptor-2—negative (HER2-) advanced breast cancer (ABC): Results of fourth
interim analysis (IA) from RIBANNA.

Diana Luftner, Cosima Brucker, Thomas Decker, Peter A. Fasching, Thomas Gohler, Christian
Jackisch, Jan Janssen, Andreas Koehler, Kerstin Luedtke-Heckenkamp, Marion Van
Mackelenbergh, Frederik Marmé, Arnd Nusch, Beate Rautenberg, Toralf Reimer, Marcus Schmidt,
Rudolf Weide, Pauline Wimberger, Naiba Nabieva, Christian Roos, Achim Woeckel; Charité Univer-
sity Hospital, Berlin, Germany; Klinikum Nurnberg Nord, Nurnberg, Germany; Onkologie Ravensburg,
Ravensburg, Germany; University Hospital Erlangen, Erlangen, Germany; Onkozentrum Dresden/Frei-
berg, Dresden, Germany; Sana Klinikum Offenbach, Offenbach, Germany; Medizinische Studienge-
sellschaft Nord-West GmbH, Westerstede, Germany; Practice for Hematology and Oncology, Langen,
Germany; Department of Oncology and Hematology, Niels-Stensen-Kliniken, Georgsmarienhutte, Ger-
many; Universitétsklinikum Schleswig-Holstein, Kiel, Germany; Med. Fakultdt Mannheim der Univer-
sitdt Heidelberg, Mannheim, Germany; Practice for Hematology and Medical Oncology Velbert,
Velbert, Germany; Universitdtsklinikum Freiburg, Freiburg, Germany; University Hospital Rostock,
Rostock, Germany; Universitdt Mainz, Klinik und Poliklinik fur Geburtshilfe und Frauengesundheit,
Mainz, Germany; InVO GbR, Koblenz, Germany; Universitatsklinikum Carl Gustav Carus, Technische
Universitadt Dresden, Dresden, Germany; Novartis Pharma GmbH, Nuernberg, Germany; University of
Wuerzburg, Wiirzburg, Germany

Background: RIBANNA is a real-world, noninterventional study conducted in Germany evaluating effi-
cacy, safety, and tolerability of RIB in combination with AlI/FUL aiming to gain insights into routine
clinical practice for pts with HR+, HER2— ABC. Here, we present results of the fourth 1A from RIBAN-
NA. Methods: Pre-, peri- and postmenopausal pts who received 1L tx with RIB+AI/FUL, or ET or CT for
HR+, HER2— ABC were included in accordance with the German tx guideline. The effect of baseline
demographic characteristics, including histological grade, age, previous adjuvant tx, Eastern Coopera-
tive Oncology Group-performance score (ECOG-PS), and metastatic sites on progression-free survival
was evaluated using Cox regression model. Results: At data cutoff October 11, 2021, 2598 pts were
enrolled in the study (RIB+AI/FUL, n=2177; ET, n = 239; CT, n = 182). Data from 1L tx were avail-
able for 2492 pts (95.9%), second-line tx for 689 pts (26.5%), third-line tx for 263 pts (10.1%), and
fourth-line tx for 94 pts (3.6%). Significant differences were observed in baseline mean age and meta-
static sites for pts in RIB+AI/FUL cohort vs ET and CT cohorts (both < 0.001). At baseline, the mean
(SD) ages of pts were 65.5(11.6), 70.7 (11.5) and 61.6 (11.6) years in RIB+AI/FUL, ET, and CT co-
horts, respectively. While comparing the performance status, 44.2% of pts in RIB+AI/FUL, 34.7% of
ptsin ET and 42.1% of pts in CT cohort were fully active with ECOG-PS = 0. CNS, liver, or lung metas-
tases were recorded in 42.6% of pts in RIB+AIl/FUL, 26.8% of pts in ET and 67.1% of pts in CT co-
hort. Bone only metastases were reported in 30.8%, 47.9% and 15.0% of pts in RIB+AIl/FUL, ET, and
CT cohorts, respectively. Overall, 32.1%, 37.7%, and 52.7% of pts discontinued the study in RIB+AI/
FUL, ET, and CT cohorts, respectively, the most common reasons being deaths (16.1%,17.2%, and
31.9%, respectively) and lost to follow-up (5.9%, 8.8%, and 9.3%, respectively). The most common
tx-emergent adverse event (grade 3 or 4) observed in RIB+AI/FUL cohort was neutropenia (14.8%),
while 6.6% and 6.9% of pts in ET and CT cohorts, respectively, experienced neutropenia. The efficacy
results from all 3 cohorts, including Kaplan-Meier curves, will be presented during ASCO 2022. Con-
clusions: RIBANNA study showed diverse population characteristics among pts who received RIB tx in
a real-world setting. Overall higher number of pts were treated in 1L with RIB+AI/FUL followed by ET
and CT. The differences in baseline characteristics on metastatic pattern, age, and ECOG-PS reflect
different selection strategies for 1L tx decision. No new safety signals were identified. Clinical trial
information: CLEEO11ADEQ3. Research Sponsor: Novartis Pharma GmbH, Germany.
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Dalpiciclib in combination with letrozole/anastrozole or fulvestrant in HR+/HER2-
advanced breast cancer: A phase Ib study.

Qingyuan Zhang, Pin Zhang, Min Yan, Xi Yan, Xian Wang, Yuanting Gu, Xiujuan Qu, Shaorong Li,
Guoying Xu, Wenhui Yang, Xiaoyu Zhu, Xiaojing Zhang, Binghe Xu; Department of Medical Oncolo-
gy, Harbin Medical University Cancer Hospital, Harbin, China; National Cancer Center/National Clini-
cal Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing, China; Department of Breast Disease, Henan Breast Cancer Center/
The affiliated Cancer Hospital of Zhengzhou University & Henan Cancer Hospital, Zhengzhou, China;
Department of Head, Neck and Mammary Gland Oncology, Cancer Center, West China Hospital, Sich-
uan University, Chengdu, China; Department of Medical Oncology, Sir Run Run Shaw Hospital, Hang-
zhou, China; Department of Breast Surgery, The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, China; Department of Medical Oncology, The First Affiliated Hospital of China Medical
University, Shenyang, China; Jiangsu Hengrui Pharmaceuticals Co., Ltd, Shanghai, China

Background: Dalpiciclib (Dalp; SHR6390) is a novel cyclin-dependent kinase 4/6 inhibitor which
showed tolerability and preliminary clinical activity as monotherapy for pretreated advanced breast
cancer (ABC). Here we conducted a multicenter, phase 1b trial to further assess the safety, pharmaco-
kinetics and efficacy of Dalp in combination with endocrine therapy (ET) in HR+/HER2- ABC. Methods:
5 cohorts of patients with HR+/HER2- locally recurrent or metastatic BC and any menopausal status
were enrolled (~15 patients/combination regimen). Patients without prior treatment for ABC (cohort1/
2) were given Dalp (125 or 150 mg po qd, d1-21, g4w) plus letrozole (LTZ; 2.5 mg po qd) or anastro-
zole (ATZ; 1 mg po qd); patients who progressed after ET (cohort 3-5) were given Dalp (125, 150, or
175 mg po qd, d1-21, g4w) plus fulvestrant (Fulv; 500 mg im, cycle 1 d1, d15, then d1 g4w). The
primary endpoint was safety. The data cutoff date was Sep. 20, 2021. Results: 58 patients received
Dalp plus LTZ/ATZ and 46 received Dalp plus Fulv. No maximum tolerated dose of Dalp was reached
with LTZ/ATZ or Fulv. Across all cohorts, 75.0%-93.8% of patients had a grade >3 treatment-related
adverse event (TRAE), with the most common being neutropenia (grade 3, 40.0%-87.5%; grade 4,
4.2%-46.7%) and leukopenia (grade 3, 33.3%-80.0%; grade 4, 0%; Table). Treatment-related seri-
ous AEs occurred in 2 (3.4%) patients with Dalp plus LTZ/ATZ and none with Dalp plus Fulv. At the
tested dose levels, steady-state areas under the concentration curve and peak concentration of Dalp in-
creased with dose in combination with LTZ/ATZ or Fulv. Dalp 150 mg was associated with a numerical-
ly higher objective response rate in both ET-untreated (67.6%, 95% Cl 49.5-82.6) and ET-pretreated
(53.3%, 95% CI 26.6-78.7) patients per investigator. The median progression-free survival with Dalp
150 mg was 20.3 mo (95% CI 16.9-not reached [NR]) and 16.7 mo (95% Cl 1.9-24.1) in ET-un-
treated and ET-pretreated patients respectively. Conclusions: Dalpiciclib plus letrozole/anastrozole or
fulvestrant showed an acceptable safety profile, with hematological toxicities as the most common
TRAEs. The recommended phase 3 dose of dalpiciclib was 150 mg. Together with the promising anti-
tumor activity observed with the combination therapy in HR+/HER2- ABC, further trials are warranted.
Clinical trial information: NCT03481998. Research Sponsor: Jiangsu Hengrui Pharmaceuticals Co.
LTD.

Grade =3 TRAEs occurring in =10% of patients in any cohort.
Dalp 125 Dalp 150 Dalp 125 Dalp 150 Dalp 175

mg mg mg mg mg
+LTZ/ATZ +LTZ/ATZ +Fulv +Fulv +Fulv
(n=24) (n=34) (n=16) (n=15) (n=15)
Neutropenia Grade 18 (75.0) 28 (82.4) 15 12 13
>3 (93.8) (80.0) (86.7)
Grade 17 (70.8) 21 (61.8) 14 10 6 (40.0)
3 (87.5)  (66.7)
Grade 1(4.2) 7 (20.6) 1(6.3) 2(13.3) 7(46.7)
4
Leukopenia Grade 11(45.8) 18 (52.9) 8(50.0) 5 (33.3) 12
>3 (80.0)
Grade 11(45.8) 18(52.9) 8(50.0) 5(33.3) 12
3 (80.0)
Grade 0 0 0 0 0
4

Data are n (%).
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Survival outcomes in metastatic HR-positive, HER2-negative invasive ductal
carcinoma compared to invasive lobular carcinoma and mixed ductal/lobular treated
with endocrine therapy in combination with CDK4/6 inhibitors, mTOR inhibitor, or
PI3K inhibitor.

Jason A Mouabbi, Akshara Singareeka Raghavendra, Roland L. Bassett, Amy Aida Hassan, Debu
Tripathy, Rachel M. Layman; MD Anderson Cancer Center, Houston, TX; The University of Texas MD
Anderson Cancer Center, Houston, TX

Background: The majority of invasive lobular breast cancers (ILC) are hormone receptor (HR)-positive,
HERZ2-negative and are clinically treated similarly to HR+ HER2-negative invasive ductal cancers
(IDC). However, ILC differs distinctly from IDC in its clinicopathologic characteristics and molecular al-
terations. ILC also differs in response to systemic therapy, with studies showing ILC as less sensitive to
chemotherapy. It is currently unknown if patients with ILC or mixed ductal/lobular (MDL) histologies
derive similar benefits as IDC from endocrine therapy (ET) in combination with cyclin-dependent ki-
nase 4/6 inhibitors (CDK4/6is), mTOR inhibitor everolimus or PI3K inhibitor alpelisib. Methods: We
retrospectively searched for patients treated at MD Anderson Cancer Center with a diagnosis of HR+,
HERZ2-negative metastatic breast cancer (MBC) with ET in combination with CDK4/6is, everolimus or
alpelisib. Patients were divided into 3 groups based on their histology: ILC, IDC and mixed. We ob-
tained data on demographics, estrogen (ER) and progesterone (PR) receptor status, menopausal sta-
tus, treatment duration and survival status. The Kaplan-Meier product-limit method was used to
compare progression-free survival (PFS) and overall survival (OS) between the three different groups
stratified by the treatment received. Results: We identified 2,971 patients (2,432 IDC [82%], 427 ILC
[14%], 112 Mixed [4%]) with HR+ HER2-negative MBC treated with ET in combination with CDK4/
6is, everolimus and/or alpelisib between 2010 and 2021. Median age was around 50 years in all
groups. Around 80% of patients were white, 10% Hispanic and 5% black. Around 55% of patients
were post-menopausal, 99% had ER+ and 88% PR+ tumors; 1,895 patients (81% IDC, 15% ILC, 4%
mixed) received CDK4/6is, 1,027 (82% IDC, 14% ILC, 4% mixed) received everolimus and 49 (81%
IDC, 19% ILC) received alpelisib. PFS and OS were not statistically different between the 3 groups
(Table). Conclusions: HR+ HER2-negative MBC patients with IDC, ILC and MDL benefited from ET in
combination with CDK4/6is, everolimus or alpelisib similarly with no significant differences in PFS
and OS. Research Sponsor: None.

CDK4/6i + ET N = 1,895 Everolimus + ET N = 1,027 Alpelisib + ET N = 49
Mixed inc ic Mixed inc ic
inc ic N=69 N =843 N=141 N=43 N =40 N=9
N = 1,548 (81%) N =277 (15%) (4%) (82%) (14%) (4%) (81%) (19%)

Median PFS (months) 11.7 145 14.8 6.3 6.7 6.0 5.2 3.0
P=0.54 P=0.48 P=0.63

Median OS (months) 34.2 34.6 26.5 23.6 19.0 24 13.6 16.4
P=026 P=0.89 P=0.67
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Hormone therapy (HT) or capecitabine (CAP) as maintenance therapy following the
first-line chemotherapy in HR+/HER2-ABC/MBC: Secondary endpoint adverse effects
(AEs) and toxicity report of OVERSTEP Trial (ZJCH15001/CBCSG 035).

Jian Huang, Xiaojia Wang, Xiying Shao, Li Cai, Yongmei Yin, Lili Zhang, Peng Shen, Yanxia Shi;
Department of Breast Medical Oncology, Cancer Hospital of the University of Chinese Academy of Sci-
ences, Zhejiang Cancer Hospital, Hangzhou, China; Harbin Medical University Cancer Hospital, Har-
bin, China; The First Affiliated Hospital of Nanjing Medical University, Nanjing, China; Jiangsu Cancer
Hospital, Nanjing, China; Nanfang Hospital of Southern Medical University, Guangzhou, China; Sun
Yat-sen University Cancer Center, Guangzhou, China

Background: OVERSTEP (NCT02597868) is a multicenter, randomized clinical trial of capecitabine
(CAP) versus endocrine therapy (HT) as maintenance therapy after 1st-line CAP-based combination
chemotherapy in HR+/HER2- ABC/MBC. At 2020 SABCS conference, we reported the primary end-
point (progression-free survival, PFS) at follow-up of 24.3 months, at 2021 SABCS, repoted the PFS
and OS at follow-up of 41.4 months. Here, we reported the secondary endpoint Adverse effects (AEs).
Methods: Total of 181 patients with HR+ and HER2- MBC were enrolled in this study from Jun, 2013
to Jan, 2019. All the patients received at least 4 cycles of CAP-based combination regimen as 1st-line
salvage chemotherapy. The patients who achieved CR, PR or durable SD by RECIST criteria entered
into the maintenance therapy setting (MT), and randomly (1:1 ratio) assigned to either CAP single or
HT group. Randomization was done centrally with stratification by endocrine sensitive or resistance
and visceral or non-visceral metastasis. After combined chemotherapy, 75.14% (n=136) cases en-
tered into the maintenance therapy setting, and 24.86% case were disease progressed (PD) during
combined chemotherapy. After a median follow-up of 41.4 months (IQR 21.57-79.23), we reported
the secondary endpoint Adverse effects (AEs). Results: In PPS, hematologic toxicities in ET group and
CT group were as follows, anemia (69.6% vs 64.2%), leukopenia (60.8% vs 50.8%), neutropenia
(66.7% vs 31.2%), thrombocytopenia (26.1% vs 26.9%). The non-hematologic toxicities were hand-
foot syndrome (HFS) (33.3 vs 41.8%), increased ALT (50.7 % vs 37.3%), increased AST (53.6% vs
37.3%), hyperbilirubinemia (32.2% vs 25.4%), fatigue (14.5% vs 10.4%), hypokalemia (5.8% vs
4.5%), pneumonia (0.0% vs 6.0%), peripheral neuropathy (4.8% vs 0.0%),etc. Duration of mainte-
nance, the AEs in the ET group were significantly lighter, just like anemia (0.0% vs 28.4%), leukope-
nia (5.8% vs 17.8%), neutropenia (5.8% vs 16.4%), thrombocytopenia (2.9% vs 22.4%) et al., the
non-hematologic toxicities were HFS (0.0% vs 23.9%), increased ALT (4.3% vs 16.4%), increased
AST (5.8% vs 16.4%), increased bilirubin (0.0% vs 10.4%), peripheral neuropathy (5.8% vs 0.0%).
Moreover, the toxicities of grade 3/4 were in the CT maintenance group, anemia was 1 case (1.5%),
neutropenia 2 cases (2.99%), HFS 5 Case (7.5%) and increased AST in 1 case (1.5%). The ET main-
tenance group had not any grade 3/4 AEs. Conclusions: For HR+ and HER2- MBC, after 1st-line sal-
vage combined chemotherapy, HT maintenance therapy is superior to chemotherapy (capecitabine)
maintenance in terms of efficacy and safety. But, if toxicity is well managed, the safety is still tolerated
during chemotherapy maintenance. Therefore, in the post-CDK4/6 period, chemotherapy is still an op-
tion. Clinical trial information: NCT02597868. Research Sponsor: China breast cancer clinical re-
search collaboration group.
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A novel analysis of data from the PALOMA-3 trial confirms the efficacy of palbociclib
and provides an option for efficacy assessments that could accelerate drug approvals.

Celine Yeh, Mengxi Zhou, Neil Bapodra, Maria Rivero, Edward Jose Espinal Dominguez, Marina
Moran, Dawn L. Hershman, Antonio Tito Fojo, Susan Elaine Bates; Columbia University College of
Physicians and Surgeons, New York, NY; James J. Peters VAMC, Bronx, NY; Pfizer Inc, Madrid, Spain;
Columbia University College of Physicians and Surgeons, James J. Peters VAMC, New York, Bronx, NY

Background: Advances in breast cancer (BC) therapy the past few decades have led to higher survival
rates. Beginning with palbociclib, cyclin-dependent kinase 4 and 6 (CDK4/6) inhibitors have emerged
as a treatment option for BC. We analyzed data from PALOMA 3 that could release a biomarker of OS
in patients that receive palbociclib. Methods: We estimated concurrent rates of growth (g) and regres-
sion (d) from the 393 women with advanced BC enrolled in PALOMA-3 who had radiographic tumor
measurement data including 261 treated with fulvestrant + palbociclib, and 132 with fulvestrant +
placebo. We analyzed data using a model defined as SLD (t) = exp (-d x t) + exp (gx t) — 1, where SLD
= sum of longest diameters and t = time. We examined the relationship between g and overall survival
(OS) and compared the median growth rates (g) of various cohorts. Results: g values associate highly
with OS (p<0.0001). Emulating results in the clinical trial, palbociclib slowed the median g values of
the entire population and those with sensitivity to previous endocrine therapy but not those deemed re-
sistant. Further cohort analyses found greater benefit with palbociclib in those with visceral metasta-
ses, and longer disease-free interval, and benefit independent of ECOG PS, menopausal status, prior
lines of therapy, and age. With only the baseline and two additional scans obtained, the median gval-
ues of the palbociclib and placebo arms were statistically different: p=0.038 after 28 (19/9) patients
and p=0.0043 after 40 (26/14) patients. Conclusions: Estimates of palbociclib’s impact on tumor
growth rates (g) confirm its efficacy in PALOMA 3. Our ability to discern differences in g, a value asso-
ciated with OS, after only two follow up scans in as few as 28 patients merits considering g an early
biomarker of OS benefit that could bring effective drugs to patients as rapidly as possible. Research
Sponsor: Pfizer Inc.

g values x10"%/day

Placebo Placebo Placeho

Cohorts. Al PAL Resistant PAL Sensitive PAL

Al g 28 12 24 15 34 11
P <0.0001 NS <0.0001
Non-visceral g 12 10 14 15 12 9
1 NS NS NS
Visceral g 34 14 26 16 41 13
P <0.0001 NS <0.0001
<65y g 25 13 24 15 29 12
P 0.0025 NS 0.0082
>=65y g 37 10 1 17 37 9
P 0.0005 — 0.0002
Disease-free interval* cohorts Al DFI <24 mos DFI >24
g 28 12 26 13 30 12
p <0.0001 NS 0.0016
ECOG cohorts All ECOG 1 ECOG 0
g 28 12 27 13 30 12
P <0.0001 0.0026 0.0023
Menopausal status cohorts Al Pre/Peri Post
g 28 12 27 13 30 12
P <0.0001 0.0026 0.0023
# Prior therapies cohorts 0 1 3
g 22 10 28 14 62 14
P 0.0374 0.0042 0.0388
g estimated using only first 3 scans cohorts All Res Sens
g 34 27 31 30 36 26
P 0.0009 0.4387 0.0005

*Disease-free interval was defined as the time from diagnosis of primary breast cancer to first relapse in patients who received adjuvant
therapy
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The safety, tolerability, and preliminary antitumor activity of sitravatinib plus
tislelizumab in patients with locally recurrent or metastatic triple-negative breast
cancer.

Lei Fan, Xiyu Liu, Xi Jin, Yunsong Yang, Li Chen, Xin Hu, Zhonghua Wang, Yizhou Jiang, Zhimin
Shao; Fudan University Shanghai Cancer Center, Shanghai, China

Background: Anti-PD-1 antibody plus chemotherapy has been demonstrated promising anti-tumor ac-
tivity in patients with locally recurrent or metastatic triple negative breast cancer (TNBC). However,
this regime only limited to TNBC patients with PD-L1 positive. As antiangiogenic agents could en-
hance the response to immune checkpoint inhibitors, we conducted this phase 2 study to assess the
efficacy and safety of novel chemotherapy-free regimen of sitravatinib (targets receptor TKI against
TYRO3, AXL, MERTK and VEGF family of receptors) in combination with tislelizumab (anti-PD-1 anti-
body) in patients with locally recurrent or metastatic TNBC regardless of PD-L1 status. Methods: Pa-
tients with locally recurrent or metastatic TNBC were included and divided into two cohorts. Patients
received 70 mg (cohort A) or 100 mg (cohort B) sitravatinib QD PO and 200 mg tislelizumab IV Q3W
until disease progression or intolerable toxicity. The primary endpoints included overall response rate
(ORR) (cohort A and B) and rate of grade >3 treatment-related adverse events (AEs) (cohort B). Sec-
ondary endpoints included disease control rate (DCR), progression-free survival (PFS), duration of re-
sponse (DOR), 1-year overall survival rate and safety/tolerability. In cohort A, the first statistical
analysis would be performed when 12 patients were enrolled; if >1 of 12 patients were with confirmed
response during the first stage, additional 9 patients would be enrolled to the second stage based on
Simon’s two-stage design. We would deem cohort A to be statistically superior to a historical control of
8% under the settings if > 3 of 21 patients responded (one-sided a = 0.1 and power of 80%). Patients’
recruitment in cohort B would begin after completing the recruitment in cohort A. Results: Herein we
reported the preliminary results in cohort A. Four patients were with confirmed response during the first
stage, and additional nine patients were enrolled to the second stage. A total of 21 patients with 0-3
lines of prior chemotherapy were included from April 2021 to September 2021. The median age was
51 (32-66) years and 20 (95%) patients had ECOG PS 0. At data cut off 13 Jan 2022, 19 patients
were alive, 11 are still on treatment. The confirmed ORR was 38.1% (95% Cl, 18.1%-61.6%) based
on current 21 efficacy evaluable patients. DCR was 95.2% (95% Cl, 76.2%-99.9%), and median PFS
was 7.0 (95% Cl, 3.7 - not reached) months. 4/21 (19%) of patients experienced grade 3 treatment-
related AEs. Grade 3 AEs reported in >5% of patients were aspartate aminotransferase increased
(9.5%) and palmar-plantar erythrodysaesthesia syndrome (9.5%). No patients experienced grade 4
AEs. Conclusions: Sitravatinib combined with tislelizumab demonstrated clinically meaningful anti-tu-
mor activity and had a manageable safety profile. Clinical trial information: NCT04734262. Research
Sponsor: BeiGene (Beijing) Co., Ltd.
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Sacituzumab govitecan (SG) versus treatment of physician’s choice (TPC) in patients
(pts) with previously treated, metastatic triple-negative breast cancer (nTNBC): Final
results from the phase 3 ASCENT study.

Aditya Bardia, Sara M. Tolaney, Delphine Loirat, Kevin Punie, Mafalda Oliveira, Hope S. Rugo,
Adam Brufsky, Kevin Kalinsky, Javier Cortes, Joyce O’'Shaughnessy, Veronique C Dieras, Lisa A.
Carey, Luca Gianni, Martine J. Piccart-Gebhart, Sibylle Loibl, Yanni Zhu, See-Chun Phan, Sara A.
Hurvitz; Department of Hematology/Oncology, Massachusetts General Hospital Cancer Center, Har-
vard Medical School, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Medical Oncology De-
partment and D3I, Institut Curie, Paris, France; Department of General Medical Oncology and
Multidisciplinary Breast Centre, Leuven Cancer Institute, University Hospitals Leuven, Leuven, Bel-
gium; Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Department of Medicine, Univer-
sity of California San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA;
University of Pittsburgh Medical Center, Pittsburgh, PA; Winship Cancer Institute, Emory University,
Atlanta, GA; International Breast Cancer Center, Quiron Group, Barcelona, Spain; Baylor University
Medical Center, Texas Oncology, US Oncology Network, Dallas, TX; Department of Medical Oncology,
Centre Eugene Marquis, Rennes, France; University of North Carolina Lineberger Comprehensive Can-
cer Center, Chapel Hill, NC; Medical Oncology, Gianni Bonadonna Foundation, Milan, Italy; Institut
Jules Bordet, Université Libre de Bruxelles (U.L.B.), Brussels, Belgium; Department of Medicine and
Research, Hdmatologisch-Onkologische Gemeinschaftspraxis am Bethanien-Krankenhaus, Frankfurt,
Germany; Department of Clinical Development, Gilead Sciences Inc., Foster City, CA; Department of
Medicine, Division of Hematology/Oncology, David Geffen School of Medicine, University of California-
Los Angeles, Jonsson Comprehensive Cancer Center, Los Angeles, CA

Background: Treatment goals for pts with metastatic breast cancer include extended survival and im-
proved quality of life (QoL). SG is an antibody-drug conjugate composed of an anti-Trop-2 antibody
coupled to the cytotoxic SN-38 payload via a proprietary, hydrolyzable linker. SG received FDA approv-
al for pts with mTNBC who received >2 prior chemotherapies (at least 1 in the metastatic setting). In
the pivotal phase 3 ASCENT study (NCT02574455), SG demonstrated a significant survival benefit
over single-agent chemotherapy TPC in the primary analysis population of pts with second line or great-
er (2L+) mTNBC without known brain metastases at baseline (Bardia A et al. NEJM 2021) and QoL
(Loibl S. et al. ESMO 2021). With additional follow up, we present the final data on efficacy, including
overall survival (0S), safety, and QoL. Methods: Pts with mTNBC refractory or relapsing after >2 prior
chemotherapies with at least 1 in the metastatic setting were randomized 1:1 to receive SG (10 mg/kg
IV on days 1 and 8, every 21 days) or TPC (capecitabine, eribulin, vinorelbine, or gemcitabine) until
disease progression or unacceptable toxicity. Primary endpoint was progression-free survival (PFS) per
RECIST 1.1 by independent review in pts without known brain metastases at baseline. Key secondary
endpoints included OS, safety, and health-related QoL. Safety was analyzed in pts who received >1
dose of study drug. Results: Of 529 pts enrolled, 468 did not have known brain metastases at baseline
(median age: 54 y [range, 27-82]; median prior lines: 4 [range, 2-171). As of Feb 25, 2021 (final data-
base lock), SG (n = 235) vs TPC (n = 233) significantly improved median PFS (5.6 vs 1.7 mo; HR:
0.39; P<0.0001) and median OS (12.1 vs 6.7 mo; HR: 0.48; P<0.0001). The OS rate at 24 months
was 22.4% (95% Cl, 16.8-28.5) in the SG arm and 5.2% (95% Cl, 2.5-9.4) in the TPC arm. In the
safety population (n = 482), key treatment-related grade >3 adverse events with SG (n = 258) vs TPC
(n = 224) were diarrhea (11% vs 0.4%), neutropenia (52% vs 33%), anemia (8% vs 5%), and febrile
neutropenia (6% vs 2%). There was no grade >3 neuropathy and 1 case of grade 3 interstitial lung dis-
ease reported with SG. No patient experienced a treatment-related death with SG, and there was 1
treatment-related death with TPC due to neutropenic sepsis. Treatment discontinuations due to AEs
were <3% in both arms. SG arm showed clinically meaningful and statistically significant improve-
ments than the TPC arm in scores for all five primary focus health-related QoL domains. Conclusions:
The analysis based on the final database lock of ASCENT confirms the superior survival outcomes of
SG over single-agent chemotherapy, with a manageable safety profile and improvement in QoL for pts
with mTNBC in the 2L+ setting. These findings reinforce SG as an effective treatment option for this
pt population. Clinical trial information: NCT02574455. Research Sponsor: Gilead Sciences, Inc.
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Apatinib combined with chemotherapy versus single chemotherapy in HER-2 negative
advanced breast cancer: A randomized, controlled, open-label phase Il study.

Zhanhong Chen, Xiaojia Wang, Jian Huang, Yabing Zheng, Xiying Shao, Wenming Cao, Junging
Chen, Weiwu Ye, Huang Ping, Guangliang Li, Lei Lei, Lei Shi, Yuan Huang, Weibin Zou, Rong
Wang, Xia-Bo Shen, Caijin Lou; Department of Breast Medical Oncology, Cancer Hospital of the Uni-
versity of Chinese Academy of Sciences, Zhejiang Cancer Hospital, Hangzhou, China; Department of
Medical Oncology(Breast), Cancer Hospital of the University of Chinese Academy of Sciences, Zhe-
Jiang Cancer Hospital & Institute of Cancer and Basic Medicine (IBMC), Chinese Academy of Sciences,
Hangzhou, China; Zhejiang Cancer Hospital, Hangzhou, China; Cancer Hospital of the University of
Chinese Academy of Sciences, Zhejiang Cancer Hospital, Hangzhou, China; Institute of Cancer and
Basic Medicine (ICBM), Chinese Academy of Sciences, Department of Breast Medical Oncology, Can-
cer Hospital of the University of Chinese Academy of Sciences, Department of Breast Medical Oncolo-
gy, Zhejiang Cancer Hospital, Hangzhou, China; Cancer Hospital of the University of Chinese Academy
of Sciences (Zhejiang Cancer Hospital), Hangzhou, China

Background: Apatinib is an oral, highly potent tyrosine-kinase inhibitor targeting VEGFR2. A series of
clinical studies have shown that anti-angiogenic drugs combined with chemotherapy enable to improve
the efficacy of HERZ2-negative advanced/metastatic breast cancer(MBC). Methods: Patients with
HERZ2-negative MBC with less than two lines of systemic therapy were enrolled in this open-label, con-
trolled, phase Il trial. Patients with measurable disease were randomly assigned, in a 1:1 ratio, to re-
ceive oral apatinib (250 mg once daily) combined with chemotherapy(A+CT) or chemotherapy(CT)
alone (the physician’s choice) until disease progression or intolerable toxicity. The primary end point
was progression-free survival(PFS), which was assessed by investigator and was analyzed on an inten-
tion-to-treat basis. Results: Between August 2017 and January 2021, of the 80 patients who under-
went randomization, 40 were assigned to receive apatinib plus chemotherapy(A+CT) and 40 were
assigned to receive standard therapy(CT). As of January 2022, 10 patient had not undergone response
evaluation or dropout, 70 patients(36 patients in A+CT, 34 patients in CT were finally included with
PFS events and 72 patients were included in safety set. Median PFS was significantly longer in A+CT
than in CT (182 days vs 63 days; P = 0.043);The median PFS of TNBC subgroup (11 in A+CT group,
14 in CT) was longer in the aptinib group than in CT group (167 days vs 63 days; P = 0.637);The me-
dian PFS of HR+ subgroup(25 in apatinib group, 20 in chemotherapy group) was longer in the aptinib
group than in CT group (259 days vs 56 days; P = 0.054);The median PFS of patients with liver metas-
tases(19 in apatinib group, 17 in chemotherapy group) was longer in the aptinib group than in the CT
group (151 days vs 54 days; P = 0.191); The severe adverse reactions (grade 3/4) were neutrope-
nia(22.2% vs 13.9%), hypertension(11.1% vs 0.0%), leukopenia(8.3% vs 8,3%), hypokalemia(8.3%
vs 2.8%), anemia(5.6% vs 11.1%), ALT(2.8% vs 8.3%), AST(0.0% vs 5.6%) in the apatinib group
and the CT, respectively. Proteinuria did not occur in both groups. Treatment delay or dose reduction
owing to adverse event was 16.7% and 11.1%, respectively. Treatment discontinuation owing to ad-
verse event was 23.5% and 8.8%, respectively. Conclusions: Apatinib combined with chemotherapy
showed a significant improvements in PFS and a manageable safety profile in HER2 negative MBC.
Research Sponsor: None.
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Leveraging patient engagement to optimize a phase 3 clinical trial design, study
participation and recruitment for women diagnosed with triple-negative breast cancer
(TNBC).

Mary E. Elmer, Vassiliki Karantza, Michelle Vichnin, Gursel Aktan, Valerie J. Powell; Merck & Co.,
Inc, North Wales, PA; Merck & Co., Inc., Kenilworth, NJ; Merck & Co., Inc., North Wales, PA; CorEvi-
tas, LLC, Arlington, VA

Background: The importance of Patient Engagement (PE) on clinical trial design is well established. PE
in oncology medicines development can serve many purposes including obtaining input on trial de-
sign/procedures, identifying recruitment challenges and barriers to participation, and understanding
retention strategies. Designing a clinical trial with procedures that have been confirmed as acceptable
to participants is also likely to improve patient adherence to treatments. Triple-Negative Breast Cancer
(TNBC) is a virulent subtype associated with early onset and increased risk of early recurrence and ac-
counts for 15% to 20% of breast cancers. In addition, a higher risk exists in premenopausal and Black
women. Chemotherapy is the mainstay of curative therapy recommended by guidelines. The aim was
to obtain insights from patients to inform key aspects of a clinical study design including choice of
chemotherapy regimen, study feasibility and recruitment strategies. Methods: Two groups of US women
(N = 20) ages 28-54; (race 55% Caucasian, 30% African American, 10% Hispanic, 5% Native Ameri-
can) diagnosed with Stage |1b-IV TNBC and in active or completed treatment were recruited to partici-
pate in two in person IRB approved sessions. Trained 3" party facilitators used qualitative methods to
elicit patient feedback. Preliminary research included interviews with key stakeholders, including
TNBC advocacy group leaders and a review of online patient communities. Patients reviewed a study
design with an investigational agent every 3 weeks plus chemotherapy (nab-paclitaxel; paclitaxel) or
placebo plus chemotherapy. Results: Patient reaction to the choice of taxane chemotherapy in the stan-
dard of care arm was neutral to negative. Approximately 50% of the patients identified taxane treat-
ment as a barrier to participation. All patients requested flexibility in treatment choices, clear
information about required tests and visits, and more diversity in recruitment materials. Black and His-
panic women impacted by TNBC did not feel they had equal access to clinical trials due to race, rural
location, and other factors. Patient insights reinforced the decision to add another standard-of-care op-
tion (carboplatin plus gemcitabine) as a treatment arm to the trial design and was confirmed with in-
vestigators. Patient feedback was incorporated into the trial along with additional strategies to support
recruitment of diverse patients in the clinical study. Conclusions: On November 13, 2020 the FDA ap-
proved this regimen in the label for pembrolizumab in combination with chemotherapy, as the 1%t line
treatment in women with locally recurrent or metastatic TNBC. Both patients and physicians perceived
that a flexible chemotherapy backbone was a benefit. Research Sponsor: Merck & Co., Inc.
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Real-world outcomes of Black women versus non-Hispanic White women with
advanced triple-negative breast cancer treated with immune checkpoint inhibitors at
an urban cancer center.

Jeffrey Aldrich, Jeffrey M. Switchenko, Kevin Kalinsky, Manali A. Bhave; Department of Hematology
and Medical Oncology, Winship Cancer Institute, Emory University, Atlanta, GA; Emory University, De-
partment of Biostatistics and Bioinformatics, Atlanta, GA; Emory University, Atlanta, GA; Department
of Hematology and Medical Oncology, Winship Cancer Institute, Emory University School of Medicine,
Atlanta, GA

Background: Black women (BW) are disproportionately diagnosed with metastatic triple negative breast
cancer (MTNBC) compared to Non-Hispanic White women (NHW). Median overall survival (0S) in
mTNBC remains poor at 12-18 months. While immune checkpoint inhibitors (ICls) are a promising
treatment strategy, BW were significantly underrepresented in pivotal clinical trials that led to the ap-
proval of ICls in mTNBC. Therefore, the efficacy, safety, and optimal biomarkers of ICI response in BW
remain unknown. We sought to compare baseline characteristics and outcomes between BW and NHW
with mTNBC treated with an ICl and chemotherapy at an urban tertiary care institution. Methods: BW
and NHW with advanced unresectable or mTNBC treated with an ICI plus chemotherapy at Emory Uni-
versity between 2019 and 2021 were retrospectively evaluated. Baseline characteristics, including
next generation sequencing (NGS), as well as clinical outcomes between BW and NHW were compared
using Kruskal-Wallis tests and Fisher’s exact tests. Progression free survival (PFS) and OS were ana-
lyzed with the Kaplan-Meir method. Results: Forty-one women with PDL-1 positive mTNBC treated
with an ICI and chemotherapy were identified [BW, n =26 (63%) and NHW, n = 15 (37%)]. A majority
of patients had relapsed disease (73%); however BW were more likely to have de novo metastatic dis-
ease compared to NHW (38% vs 7%, p = 0.03). Twenty-seven (66%) patients received atezolizumab
and 14 (34%) were treated with pembrolizumab. Of the 23 (56%) patients with NGS testing, altera-
tions in TP53, PIK3CA, and BRCA were seen in 23 (100%), 5 (31%), and 1 (6%) patient, respective-
ly. Median tumor mutational burden was similar between BW and NHW (5 vs 7, p = 0.8). BW had
numerically lower median PDL-1 (SP142) compared to NHW (1% vs 2%, p = 0.5). Rates of immune
and dose-limiting chemotherapy-related adverse events were similar between BW and NHW (Table).
There were no differences in ICl response between groups, though BW had fewer complete responses
and a shorter median PFS compared to NHW. Median OS was 12 months in BW compared to 28
months in NHW (p = 0.1). Conclusions: Our experience with real-world use of this regimen showed that
BW had fewer complete responses and a trend towards worse OS compared to NHW. BW had numeri-
cally lower median PDL-1 expression compared to NHW, suggesting further investigation of bio-
markers, potentially by Race, are needed to better identify responders to ICl in mTNBC. Research
Sponsor: None.

Characteristics BW NHW

N(%)/months [95% Cl] (N = 26) (N=15) P value
Immune-related adverse events 3(12) 4 (27) 0.4
Chemotherapy-related adverse events 9 (35) 3 (20) 0.5
Response 16 (64) 11 (73) 0.7
Partial 14 (88) 5 (45)

Complete 2(13) 6 (55)

Progressive or stable disease 9 (36) 4 (27) 0.7
Median PFS 412,71 8 [2, not reached] 0.2
Median 0S 12 [8, 27] 28 [4, not reached] 0.1
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Real-world treatment patterns and outcomes among patients (pts) with second-line
(2L) and third-line (3L) metastatic triple-negative breast cancer (nTNBC) in England
using the Cancer Analysis System (CAS).

Lawrence Chang, Peter S. Hall, Luciana Preger, Nikoleta Sjekloca, Estevan Bergamaco, Anne Broe,
Plamena Petrova, Paul Berg, Adam Reich, Neha Pawar, Mahdi Gharaibeh; Gilead Sciences, Inc.,
Foster City, CA; Institute of Genetics and Cancer, University of Edinburgh, Edinburgh, United King-
dom; Genentech, Inc., South San Francisco, CA; IQVIA, London, United Kingdom; IQVIA, Sofia, Bul-
garia; IQVIA, La Crosse, WI; IQVIA, Gurgaon, India

Background: TNBC is the most aggressive type of breast cancer due to rapid growth, metastasis, and re-
currence post-treatment. This study aimed to assess real-world treatment patterns and survival of pts
with mTNBC who received 2L and 3L therapy in England and report OS and PFS of pts receiving 2L
therapies stratified by treatment-free interval from the curative setting. Methods: This retrospective
study using the CAS database, included pts with mTNBC who received at least three systemic treat-
ments (at least two in metastatic setting) for TNBC during the years 2012 to 2020. Cohort,, included
pts with initial early-stage BC diagnosis and treatment (at least two systemic treatments prior to 2L).
Cohorts, included pts initially diagnosed with either early-stage TNBC, or de novo advanced TNBC (at
least two systemic treatments prior to 3L). The two cohorts are not mutually exclusive. The study out-
comes were stratified by cohort (Cohort,. and Cohorts ) and treatment-free interval (<12 m versus
>12 m from end of curative treatment to start of 1L treatment, Cohort,, only). Kaplan-Meier methods
estimated progression-free survival (PFS) and overall survival (0S). PFS was proxied by ‘Time to treat-
ment discontinuation or death’ (TTDD). Log-rank tests compared the distribution of OS and PFS for 2L
stratified by treatment-free interval (<12 m versus =12 m). Results: Cohort,, included 606 pts and Co-
horts, included 374 pts. Tumor morphology was similar across Cohorts. Pts at 3L had worse ECOG per-
formance score compared to 2L, and more pts with de novo advanced TNBC had brain metastasis at
any point after diagnosis than pts diagnosed with early-stage TNBC. Regimens at 2L for Cohort,, in-
cluded capecitabine (32%), eribulin (16%), carboplatin and gemcitabine in combination (12%), and
paclitaxel (10%). A similar distribution was seen for Cohorts . Regimens at 3L (Cohorts, only), includ-
ed eribulin (38%), capecitabine (16%), and paclitaxel (13%). Stratifying Cohort,, by treatment-free
interval did not exhibit significant differences in PFS nor OS by log rank tests (Table). Conclusions:
This nationwide study, in England, accentuates the significant unmet need in 2L and 3L therapy for
mTNBC highlighted by the poor prognosis. The stratification by prior treatment-free interval from cura-
tive setting did not show a difference in OS or PFS for patients receiving 2L treatment. Research Spon-
sor: Gilead Sciences.

mTNBC PFS and OS from commencement of treatment line.

Median PFSyppp (in Median 0S (in
Survival outcome months) months)
By cohort:
Cohortz (n=606) 2.563 (2.30-2.76) 6.70 (6.14-7.62)
Cohortz (n=374) 2.43 (2.20-2.76) 5.54 (4.90-6.14)
By treatment-free interval
(Cohorty,):
<12m (n=255) 2.30 (2.07-2.76) 5.72 (5.06-6.64)
=12m (n=351) 2.76 (2.46-2.96) 7.49 (6.74-8.31)
PFS distribution 0S distribution
Log rank test, P-value 0.31 0.10
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Exposure-response analyses of sacituzumab govitecan (SG) efficacy and safety in
patients (pts) with metastatic triple-negative breast cancer (nTNBC).

Indrajeet Singh, Abhishek G. Sathe, Pratap Singh, Paul M. Diderichsen, Floris Fauchet, John
Maringwa, Philippe Pierrillas, See-Chun Phan, Sandhya Girish, Ahmed A. Othman; Gilead Sciences
Inc., Foster City, CA; Certara USA, Inc, Princeton, NJ

Background: SG is an antibody-drug conjugate composed of an anti—Trop-2 antibody coupled to the cy-
totoxic SN-38 payload via a proprietary, hydrolyzable linker. SG is approved for pts with mTNBC who
received >2 prior chemotherapies (> 1 in the metastatic setting). The relationships between exposure
of SG, free SN-38, and total antibody (tAB) following SG administration and its efficacy and safety out-
comes were evaluated in pts with mTNBC. Methods: Available exposure efficacy and safety outcomes
from the mTNBC cohort of the phase 1/2 IMMU-132-01 study (relapsed/refractory pts; n = 24) and
mTNBC pts from the phase 3 ASCENT study who had received >2 prior therapies (> 1 in the metastat-
ic setting; n = 253) were analyzed. Pts in IMMU-132-01 received 8 or 10 mg/kg SG and pts in AS-
CENT received 10 mg/kg SG on d1 and d8, of every 21d cycle. Effect of exposure on CR, ORR and the
evaluated adverse events (AEs) of vomiting, diarrhea, hypersensitivity reactions, nausea, and neutrope-
nia were analyzed using logistic (CR, ORR) or ordinal logistic (AE) regression models while OS, PFS,
time to first dose reduction and time to first dose delay were analyzed using Cox PH models. Several ex-
posure metrics related to the PK of SG, free SN-38, and tAB were evaluated as predictors of SG effica-
cy and safety and the most statistically significant exposure metric was retained in the model; effect of
other covariates was characterized within the modeling framework. Results: Higher values of the aver-
age exposure over the treatment duration (CAVG) for SG (CAVGsg) were significantly associated with an
increase in the probability of CR and ORR and higher CAVG values for tAB (CAVGiag) Were significantly
associated with longer OS and PFS. The probability of Grade >1 evaluated AEs, the risk of dose reduc-
tions and dose delays were found to increase significantly with increasing CAVGsg. Neutropenia was
the only AE where the effect of exposure was significantly associated with the probability of Grade >3
evaluated AEs. No statistically significant associations between exposure and the probability of Grade
4 AEs were observed for any of the evaluated endpoints. The developed models were used to estimate
the efficacy and safety outcomes for the 8 mg/kg vs 10 mg/kg SG dose levels and the results indicated
a more favorable risk/benefit profile for the 10 mg/kg dose level driven by the higher estimated efficacy.
Baseline Trop-2 expression level was not statistically correlated with magnitude of clinical response
based on the limited available Trop-2 data. Conclusions: Exposure-response relationships were ob-
served for all evaluated efficacy and safety endpoints for SG in patients with mTNBC, and the higher
efficacy (as assessed by CR, ORR, OS and PFS) achieved with the exposures associated with the 10
mg/kg SG dose regimen and its manageable safety profile support the appropriateness of the approved
regimen of SG. Clinical trial information: NCT02574455, NCT01631552. Research Sponsor: Gilead
Sciences, Inc.
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A phase 3, multicenter, open, randomized controlled clinical study of gemcitabine plus
capecitabine versus gemcitabine plus carboplatin in the first-line treatment for
advanced triple-negative breast cancer.

Xiaodong Liu, Weipeng Zhao, Yongsheng Jia, Yehui Shi, Xu Wang, Shufen Li, Chen Wang,
Chunfang Hao, Zhongsheng Tong; Tianjin Medical University Cancer Institute and Hospital, Tianjin,
China; Tianjin Medical University Cancer Institute and Hospital, Tianjin Shi, China; Department of
Breast Oncology, Key Laboratory of Breast Cancer Prevention and Therapy, National Clinical Research
Center for Cancer, Tianjin Medical University Cancer Institute and Hospital, Tianjin, China

Background: Gemcitabine plus capecitabine (GX) regimen is still lack of phase Il clinical trial evidence
for the first-line treatment of advanced triple-negative breast cancer (TNBC). We designed this phase
[l trial to compare the efficacy and safety of GX with gemcitabine plus carboplatin (GC) in patients
with advanced TNBC. We also explored the correlation between tumor infiltrating lymphocytes (TILs)
and the prognosis in TNBC treated with different chemotherapy regimen. Methods: Patients with ad-
vanced TNBC were randomly assigned to receive gemcitabine (1,000 mg/m?) on days 1 and 8 plus
oral capecitabine (1,000 mg/m? twice a day) on days 1 through14; or, to receive gemcitabine (1,000
mg/m?) on days 1 and 8 plus carboplatin (AUC = 2) on days 1 and 8. The primary end point was pro-
gression free survival (PFS), and secondary end points were objective response rate (ORR), clinical
benefit rate (CBR), overall survival (OS) and safety. Immunohistochemistry was performed with anti-
bodies against CD3, CD4, CD8, and CD 19 antigens on tissue sections of 52 TNBC patients. The mar-
gin used to establish non-inferiority was 1.2. This study is registered on Clinical Trials.gov, number
NCT02207335. Results: From Jan 2014, to Dec 2020, 187 patients underwent eligibility assessment
and were randomly assigned (93 in GX and 94 in GC). The ORRs in GX arm and GC arm were 37.6%,
and 39.4%, respectively (P = 0.808). The CBRs in GX arm and GC arm were 78.5% and 79.8%, re-
spectively (P=0.828). Median PFS was 6.1 months for GX arm compared with 6.3months for GC arm
(log-rank P=0.348; HR = 1.148, 95% Cl: 0.856 to 1.539, P = 0.357). The median 0S in GX arm
and GC arm was 21.0 months and 21.5 months, respectively (log-rank P=0.992; HR = 1.002, 95%
Cl: 0.717 to 1.400, P=0.992). Hematologic adverse events (AEs) were commonly observed in both
arms, especially in GC arm. Non-hematological AEs such as hand-foot syndrome, diarrhea, and periph-
eral sensory neuropathy were more common observed in GX arm, while alopecia, nausea, vomiting, fa-
tigue, decreased appetite, infusion related reaction, and hyperglycemia were more common in GC arm.
Patients with high CD8" TILs had a significantly longer PFS (HR = 0.559; 95% Cl: 0.314 t0 0.993, P
=0.047) and 0S (HR =0.436; 95% CI: 0.226 t0 0.843, P=0.014) compared with patients with low
CD8" TlLs. In the high CD8* group, patients treated with GC had prolonged PFS (HR = 0.322; 95%
Cl: 0.127 10 0.816, P=0.017) and OS (HR = 0.300; 95% CI: 0.094 t0 0.957, P=0.042) compared
with GX. Conclusions: The trial did not meet the prespecified criteria for the primary end point of PFS
in the ITT population. Compared with GC, GX demonstrated lower toxicity. Compared to patients with
low CD8" TlLs, patients with high CD8* TILs showed better outcomes, and in these patients, GC regi-
men could improve survival compared with GX regimen. Clinical trial information: NCT02207335. Re-
search Sponsor: Tianjin Key Medical Discipline (Specialty) Construction Project, Other Foundation,
the Key Task Project of Tianjin Health anTianjin Medical University Cancer Hospital “14th Five- Year”
Peak Discipline Support Program Project.
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Mechanisms of action and acquired resistance to atezolizumab plus nab-paclitaxel in
metastatic triple-negative breast cancer ImMTNBC).

Luciana Molinero, Leisha A. Emens, Leonard D. Goldstein, Alexander R. Abbas, Hartmut Koeppen,
Hope S. Rugo, Sylvia Adams, Stephen Y. Chui, Peter Schmid, Sherene Loi; Genentech, Inc., South
San Francisco, CA; University of Pittsburgh Medical Center Hillman Cancer Center/Department of
Medicine, University of Pittsburgh, Pittsburgh, PA; Genentech Inc., South San Francisco, CA; Univer-
sity of San Francisco Comprehensive Cancer Center, San Francisco, CA; NYU Perlmutter Cancer Cen-
ter, NYU Langone Health, New York, NY; Barts Cancer Institute, Queen Mary University of London,
London, United Kingdom; Peter MacCallum Cancer Centre, Melbourne, VIC, Australia

Background: In the IMpassion130 study (NCT02425891) first-line atezolizumab plus nab-paclitaxel
(A+nP) provided clinical benefit compared with placebo plus nP (P+nP) in patients with mMTNBC whose
tumors were PD-L1+ (Schmid NEJM 2018). However, in many patients, disease that was initially con-
trolled eventually progressed. The mechanism of action of A+nP and nP in the mTNBC tumor microen-
vironment (TME) and the biological changes associated with tumor progression with these therapies
remain largely unknown. The goal of the current study was to evaluate biological changes in the TME
induced by atezolizumab and nP early on treatment (OT) and at the time of progressive disease (PD) in
IMpassion130. Methods: Paired tumor biopsies from IMpassion130 collected pre-treatment at base-
line (BL), after 4 weeks OT, and at clinical PD were evaluated histologically for PD-L1 expression, CD8
content, stromal tumor infiltrating lymphocytes and immune phenotypes. RNA sequencing was also
used to evaluate TNBC molecular subtypes and gene expression (hallmark gene sets, and immune cell
and stromal gene signatures). Matched tumor pair samples from BL and PD were further analyzed by
next-generation sequencing for genomic changes using the FoundationOne gene panel. Wilcoxon,
Fisher, and McNemar’s tests were used for statistical analysis. Results: OT A+nP (n = 24 pairs), but
not P+nP (n = 18 pairs) increased PD-L1 in both tumor-infiltrating immune cells and tumor cells, and
increased frequency of immune-inflamed tumors. RNA-based signatures for A+nP showed an increase
in lymphocytes (T-, B-, and NK cell), as well as IFN-a and IFN-y responses, driven mainly by respond-
ers. While P+nP increased RNA-based stromal signatures (cancer-associated fibroblasts, pericytes,
and angiogenesis) and epithelial mesenchymal transition, these changes were not observed with
A+nP. OT A+nP and P+nP both reduced cell proliferation but only A+nP reduced metabolic pathways.
At PD there was a significant reduction of RNA-based immune and stromal signatures in both A+nP (n
=59) and P+nP (n = 55) arms. Cell proliferation and DNA repair signatures were increased with A+nP
but not P+nP. Evaluation of genomic changes suggested that both A+nP and P+nP increased tumor
mutational burden (TMB), but only A+nP increased genomic scarring. At PD, the tumor immune phe-
notypes changed at PD with no directionality, while TNBC subtypes remained stable. Conclusions:
A+nP boosted tumor immune inflammation and decreased tumor cell proliferation and metabolism in
mTNBC patients, particularly in responders. Addition of atezolizumab prevented early stromal recruit-
ment induced by nP. While decreased immune and stromal components and increased TMB were ob-
served with both nP and A+nP, A+nP tumor escape was characterized by increased cell proliferation
and DNA scarring. Clinical trial information: NCT02425891. Research Sponsor: F. Hoffmann-La
Roche Ltd.
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Comprehensive immune profiling unravels evolution of spatial distribution and
immune repertoire in tumor microenvironment from primary to metastatic triple-
negative breast cancer.

Weihua Guo, Colt A. Egelston, Katherine E. Hutchinson, Jennifer M. Giltnane, Veronica Ibarra-
Lopez, Bonnie Liu, Susan Elaine Yost, Daniel Schmolze, Peter P. Lee, Yuan Yuan; City of Hope Na-
tional Medical Center, Duarte, CA; Genentech, Inc., South San Francisco, CA

Background: Immune checkpoint inhibitors (ICI) have improved PFS and OS in metastatic triple-nega-
tive breast cancer (NTNBC), but benefit is limited to PD-L1 positive tumors. Metastatic tumors are no-
torious for deficient immune cell infiltration and immunosuppressive features that may limit responses
to ICl in mTNBC. However, the underlying mechanisms for the weak immunogenicity of the metastatic
tumor immune microenvironment (TIME) and related poor ICI responses are still not well understood.
The current study was designed to investigate the evolution of the TIME between paired primary and
metastatic TNBCs. Methods: Spatial distribution of 37 key immune regulators using the NanoString
digital spatial profiling (DSP) platform was analyzed. 452 regions of interests (ROls) from 33 primary
tumors (PT) and 29 metastatic tumors (MT) including 28 paired specimens, were selected based on
CD45+ immune hotspots, and the protein expression levels of the key immune regulators were quanti-
fied within pan-cytokeratin (panCK) and CD45 masked regions, respectively. In parallel, we examined
the clonality of tumor infiltrating B cell receptors by reconstructing the immune repertoire from bulk
RNA-seq data. Results: Using the DSP platform, we confirmed reduced immune infiltration (e.g., CD3
and CD20) in both panCK and CD45 masked regions of MT, while CD8A and CD11c (paqgj = 2.8% 107
and 2.1x107®) expression was only observed in panCK masked regions of MT compared with PT. A sig-
nificant shift in myeloid composition between PT and MT as evidenced by increased CD68 signal (p,g;
=5.8x10™) in CD45 masked regions of MT was identified. Within MT, PD-L1 signal was substantially
higher (pagj = 0.030) in CD45 masked regions only, while PD1 counts were lower (pagj = 0.035) in
panCK masked regions. This suggests the limited responses to ICI for MT may stem from relatively low
expression of activated and targetable T cell subsets in MT islands. In support of the lower CD20
counts in MT, immune repertoire analysis revealed B cell receptor (BCR) repertoire diversity (repre-
sented by Gini index) was substantially lower in MT than PT (p = 0.041) suggesting that the ability of
B cells to recognize a wide variety of tumor antigens in MT is greatly reduced in contrast to PT. Conclu-
sions: Through comprehensive analysis of the TIME spatial organization within paired PT and MT, a
significant reduction in dendritic cell/macrophage ratios (CD11c/CD68), reduced tumor localized T
cell activation (CD8, PD1, PD-L1), and reduced B cell diversity (BCR clonality) are key features of the
reduced immunogenicity of the metastatic TIME in TNBC. Further work to understand key mechanistic
features driving the evolution of these differences in TIME between primary and metastatic tumors are
ongoing. Research Sponsor: Genentech.
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Genomic landscape and peripheral blood biomarkers of advanced triple-negative
breast cancer treated with immune checkpoint blockade: An exploratory analysis of
the TQB2450-1b-07 trial.

Yiqun Han, Jiayu Wang, Tao Sun, Quchang Ouyang, Jianwen Li, Binghe Xu; National Cancer Center/
Cancer Hospital, Chinese Academy of Medical Sciences, Beijing, China; National Cancer Center/Na-
tional Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; Liaoning Cancer Hospital, Shenyang, China; Depart-
ment of Breast Cancer Medical Oncology, Hunan Cancer Hospital, Changsha, China; Geneplus-Beijing
Institute, Beijing, China

Background: Immune checkpoint inhibitor (ICI) has emerged as a novel therapeutic option for ad-
vanced triple-negative breast cancer (aTNBC). However, no robust biomarker indicative of clinical out-
comes has been identified. Herein, we portraited the genomic landscape and explored the biomarkers
for patients with aTNBC receiving ICl-based therapy. Methods: This is a prospective, multicenter,
phase 1b clinical trial (NCTO3855358) to assess the efficacy and safety profiles of TQB2450, a hu-
manized monoclonal PD-L1 antibody, plus anlotinib in pretreated TNBC. Eligible patients undergo lig-
uid biopsy at baseline and the timepoint of disease progression. NGS-based assay was performed
based on circulating tumor DNA (ctDNA) in the bloodstream. Meanwhile, results of laboratory blood
tests were dynamically collected and blood markers, including neutrophil to lymphocyte ratio (NLR),
lymphocyte to monocyte ratio (LMR), and platelet to lymphocyte ratio (PLR), were successively evalu-
ated. The primary endpoints were progression-free survival (PFS) and clinical efficacy assigned via
guidelines for response criteria for use in trials testing immunotherapies (iRECIST). Results: Between
May 29, 2019, and December 31, 2020, 34 patients with aTNBC were enrolled. Gene alternations
primarily comprised mutation, amplification, or deletion of TP53, MLL3, DNMT3A, PI3KCA, EP300,
PTEN, LRP1B, MDMZ2, and NCOR1. The median maximum somatic allele frequency (MSAF) was
9.97% significantly indicative of PFS, which was 3.58 months for the MSAF-high group and 13.34
months for the MSAF-low group (P = 3e-04), respectively. Else, a strong association was also signified
between MSAF and tumor shrinkage (CR/PR vs. SD/PD, P = 0.012). For blood tumor mutation burden
(bTMB), the median was 6.72 muts/Mb, which the bTMB-low group was suggestive of a better PFS
(11.09 months vs. 5.52 months, P = 0.007), yet no obvious association existing in terms of clinical re-
sponse. Dynamic analysis revealed that a decline in MSAF was significantly associated with a better
PFS (7.10 months vs. 2.74 months, P = 0.018), while no correlations were detected between bTMB
and PFS. Based on NLR week 2/0 of 0.95, PFS was significantly worse in the NLR-low group (11.0
months vs. 3.5 months, P = 0.006) and likely distinguished the clinical response (CR/PR vs. SD vs.
PD, P =0.049; non-PD vs. PD, P =0.022). Moreover, NLR week 2/0 could notably foretell the clinical
response for patients with aTNBC with the AUC of 0.82 (0.61-1.00). No comparable utilities were
identified regarding LMR and PLR. Conclusions: For aTNBC treated with ICI, MSAF tended to be a ro-
bust indicator for both PFS and clinical response. NLR week 2/0 presented a favorable profile indica-
tive of PFS as well as a strong predictor for clinical responsiveness of patients with aTNBC receiving
immune checkpoint blockade. Clinical trial information: NCTO3855358. Research Sponsor: Chia Tai
Tianging Pharmaceutical Group Co., Ltd.
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Phase 1b/2 study of GX-17 plus pembrolizumab in patients with refractory or recurrent
(R/R) metastatic triple-negative breast cancer (nNTNBC): The KEYNOTE-899 Study.

Joohyuk Sohn, Gun Min Kim, Keun Seok Lee, Sung-Bae Kim, Jee Hung Kim, Hee Kyung Ahn,
JIEUN LEE, Kyong Hwa Park, Jee Hyun Kim, Kyoung Eun Lee, Eui-Cheol Shin, Su-Hyung Park,
Se Hwan Yang, MinKyu Heo, Jung Won Woo, Young Chul Sung, Young Hyuck Im; Division of Medi-
cal Oncology, Department of Internal Medicine, Yonsei Cancer Center, Yonsei University College of
Medicine, Seoul, South Korea; Center for Breast Cancer, National Cancer Center, Goyang, South Ko-
rea; Department of Oncology, Asan Medical Center, University of Ulsan College of Medicine, Seoul,
South Korea; Division of Medical Oncology, Department of Internal Medicine, Gangnam Severance
Hospital, Yonsei University College of Medicine, Seoul, South Korea; Division of Hematology and On-
cology, Department of Internal Medicine, Gachon University Gil Medical Center, Incheon, South Korea;
Division of Medical Oncology, Department of Internal Medicine, Seoul St. Mary’s Hospital, College of
Medicine, The Catholic University of Korea, Seoul, South Korea; Division of Oncology/Hematology, De-
partment of Internal Medicine, Korea University Anam Hospital, Seoul, South Korea; Division of Hema-
tology and Medical Oncology, Department of Internal Medicine, Seoul National University Bundang
Hospital, Seoul National University College of Medicine, Seongnam, South Korea; Department of He-
matology and Oncology, Ewha Womans University School of Medicine, Seoul, South Korea; Graduate
School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology,
Daejeon, South Korea; NeolmmuneTech, Inc., Rockville, MD; Genexine, Inc., Seoul, South Korea;
Samsung Medical Center, Sungkyunkwan University, School of Medicine, Seoul, South Korea

Background: GX-17 (efineptakin alfa) is a hybrid Fc-fused long-acting recombinant human IL-7 which
plays an essential role in the development and homeostasis of T-cells. GX-17 can potentially enhance
the anti-tumor effect of pembrolizumab via induction of T-cell activity. Here, we report results of phase
1b/2 study of GX-17 plus pembrolizumab in patients with R/R mTNBC. Methods: Eligible patients had
R/R mTNBC that failed up to 3™ lines of chemotherapy in the metastatic setting. Phase 1b patients re-
ceived GX-17 in 5 dose levels ranging from 360 pg/kg to 1,440 pg/kg every 9 (QOW) or 12 (Q12W)
weeks plus pembrolizumab 200 mg Q3W (n=51). Phase 2 is an expansion cohort where 33 patients
were treated with the recommended phase 2 dose (RP2D). The primary objective was to determine the
RP2D for phase 1b and to assess the objective response rate (ORR) for phase 2. Results: The study in-
cluded 84 patients (phase 1b, n=51; phase 2, n=33) and 53.6% (45/84) of patients have received
2" o0 3" |ines of previous therapy. In phase 1b, one dose-limiting toxicity (DLT; grade 3 skin rash)
was reported in the 1,440 pg/kg cohort and GX-17 1,200 pg/kg QOW was selected as RP2D. The ORRs
were 15.7% [95% confidence interval (Cl): 7.0 — 28.6] for phase 1b (n=51) and 21.2% [95% CI: 9.0
— 38.9] for phase 2 (n=33). Median PFS was 2.4 months (95% Cl: 2.1 — 2.7) at the median follow-up
of 10.4 months for all patients combined (n=84). GX-17 induced up to 3.6-fold (range 1.2 — 8.1) in-
crease in absolute lymphocyte counts (including CD4+ and CD8+ T cell) in all dose levels. The most
common treatment-related adverse events (AEs) of any grade were injection site reaction (50.0%),
ALT increased (39.3%), pyrexia (38.1%) and rash (35.7%). The additional correlative study data will
be presented. Conclusions: GX-17 in combination with pembrolizumab demonstrated a manageable
safety profile with promising anti-tumor activity in patients with R/R metastatic TNBC. Clinical trial
information: NCT03752723. Research Sponsor: Korea Drug Development Fund.

Baseline characteristics.

Total Phase 1b Phase 2
N(%) N=84 N=51 N=33

Age, median(range) - 50.0 (29.0-75.0) 49.0 (29.0-75.0) 51.0 (29.0-67.0)

ECOG PS 38 (45.2) 26 (51.0) 12 (36.4)

No. of metastatic organ sites 18 (21.4) 13 (25.5) 5(15.2)

29 (34.5) 17(33.3) 12(36.4)

26 (31.0) 17(33.3) 9(27.3)

11(13.1) 4(7.8) 7(21.2)

Visceral metastasis - 77(91.7) 45(88.2) 32(97.0)

PD-L1 (CPS Score) 12 (70.6) NA 12 (70.6)

5(29.4) 5 (29.4)

ALCs, median(range) - 1175 (591-600) 1328 (591-4812) 1120 (631-2005)
Lymphopenia 26 (31.0) 12 (23.5) 14 (42.4)
(<1,000 cells/mm?)

No. of previous lines of therapy

v
N wm— -

oA
oo

39 (46.4) 20(39.2) 19 (57.6)
27 (32.1) 16 (31.4) 11(33.3)
(29.4) 3(9.1)

Ny

>3 18 (21.4) 15 (29.
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Association of 27-gene 10 score with outcome in a phase Ib trial of pembrolizumab
(pembro) plus chemotherapy (CT) in metastatic triple-negative breast cancer
(mTNBC).

David B. Page, Krystle Louise Collins, Venkatesh Rajamanickam, Nicole Moxon, Staci L. Mellinger,
Alison Katherine Conlin, Robert Seitz, Kim McGregor, Tyler J. Nielsen, Heather L. McArthur; Earle
A. Chiles Research Institute at the Robert W. Franz Cancer Center, Portland, OR; Oregon Health and
Science University Hospital, Portland, OR; Providence Medical Center, Portland, OR; Providence Can-
cer Center, Portland, OR; Pacific Cancer Research Consortium NCORP, Portland, OR; Oncocyte Inc,
Nashville, TN; OncoCyte, Irvine, CA; 15 Cushing, Irvine, TN; University of Texas Southwestern Medical
Center, Dallas, TX

Background: The |10 score is a is a 27-gene signature developed to classify the tumor immune microen-
vironment derived from the 101-gene TNBCtype genomic classifications. The 10 score predicts clinical
outcome following immune checkpoint inhibitor therapy in NSCLC and bladder cancer, and recently
was shown to predict benefit by pCR of atezolizumab plus CT over neoadjuvant CT alone in early stage
TNBC (NeoTRIPaPDL1 trial). The 10 score has not yet been evaluated in mTNBC or with pembro in
breast cancer. Methods: We report preliminary associations of 10 score with response from a phase Ib
trial (NCT02734290). mTNBC subjects received 1st/2nd line pembro (200mg IV g3wk) plus investi-
gator’s choice paclitaxel (80mg/m2 IV qlwk, n = 15) or capecitabine (2000mg PO BID x 7d, g2wk, n
= 14). Baseline (n = 23) and on-treatment (at wk 6, n = 10) biopsies were analyzed for |0 score and
genomic subtype by RNA exome sequencing. Objective response rate (ORR, partial or complete re-
sponse, 12 weeks) and survival was determined among response-evaluable subjects (n= 21). Tumor
PD-L1 was assessed by IHC (combined positive score, CPS > 10%). The 10 signature was analyzed as
a binary classifier (10+/10-) and as a continuous variable (10 score). Results: 39% of evaluable subjects
were 10+ (n =9/23). 10+ was associated with improved clinical outcome, including ORR (I0+ 43%,
0- 29%), median progression free survival (mPFS, 10+ 138d, 10- 79d), and median overall survival
(mOS, 10+ 687d, 10- 305d). I0+/10- classification and 10 scores were stable across serial biopsies
(Cohen’s kappa = 0.74, r = 0.84). 10 score was not strongly correlated with PD-L1 CPS (r = 0.27) or
sTILs (r =.09). PD-L1-/10+ tumors constituted 31% (n = 5/16) of PD-L1- cases and exhibited favor-
able outcome (ORR 40%, mPFS 162d, mOS 556d). |0 score and ORR varied across TNBCtype classi-
fications (BL1 subtype: 50% ORR, 66% |0+; BL2 subtype: 0% ORR, 66% 10+; LAR subtype: 50%
ORR, 0% 10+, MSL subtype: 33% ORR, 60% |0+). Conclusions: 10 score is associated with favorable
outcome following pembro + CT, and may identify PD-L1-negative cases that respond to pembro + CT.
Further investigation in larger datasets is warranted to ascertain the clinical utility of 10 score in this
setting. Funding: Drug support and funding provided by Merck Sharpe & Dohme as part of the Merck
Investigator Studies Program. Clinical trial information: NCT02734290. Research Sponsor: Merck
Sharpe & Dohme as part of the Merck Investigator Studies Program.
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Impact of steroid premedication on atezolizumab (atezo)-induced immune cell
activation: A comparative analysis of IMpassion130 and IMpassion131 peripheral
blood mononuclear cells (PBMCs).

Luciana Molinero, Xiangnan Guan, Regula Deurloo, Yosi Gozlan, Hila Sharim, Leisha A. Emens,
David A. Cameron, Peter Schmid, David Miles, Sylvia Adams, Stephen Y. Chui, Sanjeev
Mariathasan, Joyce O’Shaughnessy, Fabrice Andre, Sherene Loi; Genentech, Inc., South San Fran-
cisco, CA; F. Hoffmann-La Roche Ltd., Basel, Switzerland; Immunai, Tel Aviv, Israel; University of
Pittsburgh Medical Center Hillman Cancer Center/Department of Medicine, University of Pittsburgh,
Pittsburgh, PA; Edinburgh University Cancer Centre, Institute of Genetics and Cancer, University of
Edinburgh, Edinburgh, United Kingdom; Barts Cancer Institute, Queen Mary University of London,
London, United Kingdom; Mount Vernon Cancer Centre, London, United Kingdom; Perlmutter Cancer
Center, New York University School of Medicine, New York, NY; Baylor University Medical Center, Tex-
as Oncology, US Oncology Network, Dallas, TX; Gustave Roussy, Université Paris-Sud, Villejuif,
France; Peter MacCallum Cancer Centre, Melbourne, VIC, Australia

Background: The immune checkpoint inhibitor (ICl) atezo showed disparate outcomes as first-line ther-
apy for metastatic TNBC when combined with nab-paclitaxel (nPac) in IMpassion130 [Schmid 2018]
vs solvent-based paclitaxel (Pac) in IMpassion131 [Miles 2021]. A key difference between the trials
was use of steroid premedication for Pac in IMpassion131 but not for nPac in IMpassion130. In pa-
tients (pts) receiving ICls, prior steroid exposure has been linked to worse outcome [Drakaki 2020].
Further, IMpassion130 and IMpassion131 subgroup analyses suggested reduced atezo treatment ef-
fect in taxane-pretreated pts. This post hoc biomarker study explored the impact of: 1) steroids on sys-
temic immune cell activation with atezo+taxane; 2) prior taxane exposure on atezo-induced immune
cell activation. Methods: PBMCs collected at baseline and at day 1, cycle 2 (wk 4) were selected from
matched pts (RECIST responders, PD-L1+, no liver metastases) from IMpassion130 and IMpas-
sion131. Single-cell RNAseq was performed and the transcriptomic profile of immune cells was ana-
lyzed using GSEA pathway analyses, cell proportion and TCR clonality. Results: CITEseq from 695,851
single cells was generated from 39 IMpassion130 PBMC pairs (29 atezo+nPac; 10 placebo [Plal+n-
Pac) and 35 IMpassion131 pairs (26 atezo+Pac; 9 Pla+Pac). At wk 4, atezo+nPac resulted in in-
creased IFNa and IFNy responses across multiple cell types (CD4+ and CD8+ T cells, B cells, NK cells
and monocytes) and proliferation in NK cells, but reduced TNF signaling across multiple cell types. In
contrast, 4 wks of Pla+nPac increased TNF signaling but decreased IFNa and IFNy responses. In the
presence of steroids, 4 wks of atezo+Pac also increased IFNa and IFNy responses mainly in NK cells
and monocytes, but not T cells, and reduced proliferative pathways across B and T cells and TNF sig-
naling. Pla+Pac increased TNF signaling only in NK cells, but reduced proliferative signatures across
cell types. The only on-treatment change differing significantly between atezo+nPac vs atezo+Pac was
the increase in proliferation pathways in NK, T and B cells with atezo+nPac. There were no significant
changes in proportions of cell subsets or TCR clonality. PBMCs from taxane-pretreated pts had higher
RNA-based metabolic profile (OxPhos, DNA repair and IFNa). Taxane-naive but not taxane-pretreated
immune cells had increased IFNy and IFNa response after atezo+taxane. Gonclusions: Our results sug-
gest that atezo+taxane promotes IFNa and IFNy responses and that steroid co-administration reduces
proliferation pathways across immune cells. Prior taxane exposure was associated with an increased
metabolic status, possibly rendering immune cells less sensitive to atezo-induced activation. The im-
mune context of taxane-naive TNBC may result in more potent immune activation with atezo. Clinical
trial information: NCT02425891 and NCT03125902. Research Sponsor: F. Hoffmann-La Roche Ltd.
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Safety interim analysis (SIA) of atractib: A phase 2 trial of first-line (1L) atezolizumab
(A) in combination with paclitaxel (P) and bevacizumab (B) in metastatic triple-
negative breast cancer (nTNBC).

Maria Cortes, Alfonso Cortés Salgado, Serafin Morales Murillo, Isabel Blancas, Patricia Cortez,
Isabel Calvo Plaza, Nieves Diaz Fernandez, Alejandro Martinez-Bueno, Manuel Ruiz-Borrego,
Salvador Blanch, Elisenda Llabres, Frederik Marmé, Peter Schmid, Valentina Guarneri, Joseph
Gligorov, José Manuel Pérez-Garcia, Miguel Sampayo-Cordero, Andrea Malfettone, Antonio
Llombart Cussac, Javier Cortes; Hospital Ramon y Cajal, Madrid, Spain; Department of Medical On-
cology, Hospital Universitario Ramén y Cajal, Madrid, Spain; Medical Oncology Department, Hospital
Universitario Arnau de Vilanova de Lleida, Lleida, Spain; Hospital Universitario Clinico San Cecilio,
Granada, Spain; International Breast Cancer Center (IBCC), Quiron Group, Barcelona, Spain; MD An-
derson Hospital, Madrid, Spain; San Juan de Alicante University Hospital, Alicante, Spain; Instituto
Oncologico Dr Rosell, Hospital Universitario Quiron Dexeus, Barcelona, Spain; Hospital Universitario
Virgen del Rocio, Seville, Spain; Instituto Valenciano de Oncologia, Medica Scientia Innovation Re-
search (MEDSIR), Valencia, Spain; Hospital Universitario Insular, Las Palmas, Spain; University Clinic
Mannheim, Mannheim, Germany; Barts Cancer Institute, Queen Mary University of London, London,
United Kingdom; Department of Surgery, Oncology and Gastroenterology, University of Padova, and
Oncology 2, Veneto Insittute of Oncology I0V-IRCCS, Padua, Italy; Institut Universitaire de Cancérolo-
gie AP-HP, Sorbonne Université, Paris, France; International Breast Cancer Center (IBCC), Quiron
Group, Medica Scientia Innovation Research (MEDSIR), Barcelona, Spain; Medica Scientia Innovation
Research (MedSIR), Barcelona and Ridgewood, Barcelona, Spain; Medica Scientia Innovation Re-
search (MedSIR), Barcelona, Spain; Hospital Arnau de Vilanova, Valencia, Spain; International Breast
Cancer Center, Quironsalud Group, Barcelona, Spain and Universidad Europea de Madrid, Madrid,
Spain

Background: A substantial benefit from adding an immune checkpoint inhibitor to chemotherapy (CT)
was reported in mTNBC patients (pts) with PD-L1+ tumors. However, many pts still have a poor out-
come. ATRACTIB is exploring the synergism between A (anti-PD-L1 antibody) and B (a VEGF-targeted
antibody) with P in mTNBC irrespective of PD-L1 status. We report results from protocol-specified SIA.
Methods: ATRACTIB is an open-label, single-arm, phase 2 trial (NCT04408118). Pts aged >18 years,
with unresectable locally advanced or mTNBC, ECOG performance status of O-1, who had received no
prior systemic therapy or >12 months since (neo)adjuvant taxane-based CT are eligible. Pts receive A
(840 mg IV, days 1, 15) with P (90 mg/m? IV, days 1, 8, 15), and B (10 mg/kg IV, days 1, 15) on each
28-day cycle until disease progression, unacceptable toxicity, or patient withdrawal. Primary endpoint
is investigator-assessed progression-free survival (PFS) as per RECIST v.1.1. Secondary endpoints in-
clude objective response and clinical benefit rates, overall survival, and safety. The trial was designed
to detect a treatment effect in terms of median PFS (Hg: <7 months; Hy: 9.5 months) and 100 pts
are needed to attain 80% power at a nominal one-sided a level of 5%. One SIA was planned for evalu-
ating safety as per CTCAE v.5.0 on the first 20 pts who had completed a 3-month follow-up or reached
the end of study. Results: From Oct 5, 2020, through Nov 21, 2021, 34 pts were enrolled at 13 sites
in Spain and Germany and received at least 1 dose of study treatment. Median age was 57.5 (range
40-84) years, 23 (67.6%) pts had received prior CT for early disease, and 19 (56.0%) had visceral
disease. At data cutoff (Sep 30, 2021), 25 (71.4%) pts were still receiving the drug regimen. Adverse
events (AEs) led to drug discontinuation in 3 (8.8%) pts. Mean relative dose intensity was 90.2% for
A, 96.5% for P, and 95.7% for B. P dose reduction was reported in 7 (20.6%) pts. Five (14.7) pts re-
quired a dose delay due to AEs (11.8% for A, 11.8% for P, and 8.8% for B). The most common AEs of
any grade (G) were fatigue (47.1%; 8.8% G=>3), diarrhea (38.2%; 0% G=>3), and neurotoxicity
(35.3%; 8.8% G=>3). Anemia (20.6%; 0% G=>3) and neutropenia (17.6%; 8.8% G>3) were the most
frequent hematological AEs. AEs of clinical interest (AECI) for B were hypertension (17.6%; 5.9%
G=3) and pulmonary embolism (2.9%; 0% G>3). AECI for A were pneumonitis (2.9%; 0% G=>3), auto-
immune hepatitis (2.9%; 2.9% G>3), and alanine aminotransferase increased (2.9%; 2.9% G>3). No
treatment-related deaths were reported. Conclusions: The addition of A to P and B as 1L therapy for
mTNBC shows a tolerable safety profile which is consistent with known safety profile of each agent
without a significant synergistic toxicity. Based on the independent data monitoring committee recom-
mendation, patient recruitment is ongoing. Clinical trial information: NCTO4408118. Research Spon-
sor: F. Hoffmann-La Roche Ltd.
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Targeting kinome reprogramming in ESR1 fusion-driven metastatic breast cancer.

Xuxu Gou, Beom-Jun Kim, Meenakshi Anurag, Matthew Valle Holt, Meggie Nguyen Young,
Jonathan Thomas Lei, Diana Fandino, Craig T. Vollert, Purba Singh, Mohammad A. Alzubi,
Lacey Elizabeth Dobrolecki, Michael Lewis, Alana Welm, Shungiang Li, Charles Edward Foulds,
Matthew James Ellis; Baylor College of Medicine, Houston, TX; Utah University, Salt Lake City, UT;
Washington University School of Medicine, Saint Louis, MO; Lester and Sue Smith Breast Center, Bay-
lor Clinic, Baylor College of Medicine, Houston, TX

Background: Genomic analysis has recently identified multiple ESR1 gene translocations in estrogen
receptor-alpha positive (ERa+) metastatic breast cancer (MBC) that encode chimeric proteins whereby
the ESR1 ligand binding domain is replaced by C-terminal sequences from many different gene part-
ners. Transcriptionally active ESR1 fusions promoted hormone-independent cell growth, motility and
resistance to endocrine therapy. The diversity of partner genes creates a considerable diagnostic chal-
lenge and no targeted treatments exist for ESRI translocated tumors. Thus, we have established a
transcriptional sighature to diagnose the presence of an active ESR1 fusion (PMID: 34711608) and
developed novel targeted therapies against ESR1 fusion-driven biology. Methods: Fifteen ESR I fusion
cDNA constructs were expressed in ER+ breast cancer cell lines by lentiviral transduction. Cell growth
was assayed by Alamar blue assay. A mass spectrometry (MS)-based Kinase Inhibitor Pulldown Assay
(KIPA) and tandem mass tag-based proteomics were performed to identify ESR1 fusion-driven drug-
gable kinases for subsequent pharmacological inhibition. Results: KIPA profiling demonstrated an in-
crease of multiple receptor tyrosine kinases including RET in T47D cells expressing active ESR1
fusions. Inhibition of RET by repurposing an FDA-approved drug significantly suppressed ESR1 fu-
sion-driven cell growth in vitro, suggesting that despite marked diversity in the 3’ partners, common ki-
nase activities were elevated and targetable. Proteogenomic profiling, including whole exome
sequencing, RNA sequencing, and MS-based proteomics and phosphoproteomics were further per-
formed on 22 ER+ patient-derived xenograft (PDX) tumors, which demonstrated different degrees of
estradiol dependence. These integrated “omic” profiles defined targetable genes/pathways and predict
tumor subsets that could be responsive to kinase inhibition therapy from this biologically heteroge-
neous panel of PDX tumors. WHIM18, a PDX naturally harboring the ESR1-YAP1 fusion showed ele-
vated level of RET and CDK4/6 pathways. The tumor volumes were significantly reduced by the RET
inhibitor. CDK4/6 inhibitor treatment showed similar tumor reductions to RET inhibition. Interestingly,
WHIM9 PDX that expressed wild-type ESR1 conferred a comparable kinome profile to WHIM18. The
tumor growth was significantly suppressed by RET or CDK4/6 inhibition. Therefore, pharmacological
experiments validated proteogenomics-predicted drug response in two tested ER+ PDX models. Con-
clusions: Proteogenomics characterization of PDX tumors can drive clinical trial hypotheses. Here, we
reveal therapeutic kinase vulnerabilities in ESR1 fusion-driven tumors as exemplified by RET inhibi-
tion, which will lay the framework for future clinical trials. Research Sponsor: Department of Defense,
Other Foundation.
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Shedding of ctDNA, radiomics assessment of tumor disease volume (TDV), and
concordance of mutations (mut) in synchronous liquid and tumor biopsies in
metastatic breast cancer (MBC).

Andri Papakonstantinou, Alberto Gonzalez-Medina, Judit Matito, Marta Ligero, Fiorella Ruiz-Pace,
Anna Sunol, Joaquin Rivero, Roberta Fasani, Mara Cruellas, Vicente Peg, Maria Borrell, Isabel
Pimentel, Santiago Escriva De Romani Munoz, Judith Balmana Gelpi, Paolo Nuciforo, Rodrigo
Dienstmann, Cristina Saura, Raquel Perez-Lopez, Mafalda Oliveira, Ana Vivancos; Department of
Oncology-Pathology, Karolinska Institutet and Breast Cancer Group, Vall DHebron Institute of Oncolo-
gy (VHIO), Barcelona, Spain; Cancer Genomics Group, Vall dHebron Institute of Oncology (VHIO), Bar-
celona, Spain; Radiomics Group, Vall dHebron Institute of Oncology (VHIO), Barcelona, Spain;
Oncology Data Science (ODysSey) Group, Vall dHebron Institute of Oncology (VHIO), Barcelona, Spain;
Breast Cancer Group, Vall dHebron Institute of Oncology (VHIO), Barcelona, Spain; Breast Surgical
Unit, Breast Cancer Center Vall d’Hebron University Hospital, Barcelona, Spain; Molecular Oncology
Group, Vall dHebron Institute of Oncology (VHIO), Barcelona, Spain; Medical Oncology Department
and Breast Cancer Group, Vall dHebron University Hospital and Vall dHebron Institute of Oncology
(VHIO), Barcelona, Spain; Department of Pathology, Vall d’Hebron University Hospital, Barcelona,
Spain; Clinical Cancer Genetics and Breast Cancer Group, Vall d’Hebron Institute of Oncology, Barce-
lona, Spain; Vall dHebron Institute of Oncology, Barcelona, Spain; Vall d’Hebron Institute of Oncology
(VHIO), Barcelona, Spain

Background: Genomic alterations driving MBC progression may be better captured by ctDNA reflecting
clonal evolution, but it is currently unknow whether ctDNA analysis can replace tumor sequencing for
clinical decision purposes. Aim: to study the concordance between mut in synchronous plasma and tu-
mor samples prospectively collected from patients (pts) with MBC progressing on their last systemic
therapy. Methods: MiSeq Amplicon-based NGS (custom panel of 60 cancer-related genes; BRCA1/2
and PALBZ not included) was performed in both tumor biopsy and plasma. The concordance of ESCAT
Tier | and Il mut (PIK3CA, AKT1, ERBB2, ESR1, PTEN) was determined and correlated with mutant
allele fraction (MAF), TDV, and clinical features. Findings from liquid biopsies were classified as true
positive (TP-ctDNA) if a given mut was detected in both tumor and plasma and false negative (FN-
ctDNA) if only in the tumor. TDV: all metastasis volume assessed by CT scan (excluding sclerotic bone
metastasis), and analyzed by an experienced radiologist using the 3DSlicer semiautomatic segmenta-
tion tool (TDV = pixel size x humber of pixels). Non-shedding cases were those where any mut was de-
tected in tumor but none in plasma. Results: 88 cases were collected (luminal 64, HER2+ 17, triple
negative 7). Median age at diagnosis 49 years (range 28-80). Radiomics assessment could be per-
formed in 78/88 cases. The plasma/tissue concordance at case level was 74%. Discordance came
from 23 cases; in 15 cases mut was only found in tissue and in 8 cases it was only detected in plasma.
At gene level, PIK3CA had the highest concordance (79%); in ESR1 it was 52%. Higher concordance
associated with non-luminal subtype (OR 0.08, 95%CI| 0.002 — 0.59) and shorter interval between
primary diagnosis and metastatic relapse (20.3 vs 51 months; p =.02), but not with MAF. FN-ctDNA
occurred in 15/49 cases (31%) and associated with luminal subtype (p =.02), but not with other clini-
cal variables. Non-shedding cases associated with older age (p =.03), luminal subtype (p =.007), low
TDV (p =.0006) and < 3 metastatic sites (p =.05). In patients with visceral metastasis (n = 45), higher
TDV associated with lower probability of FN-ctDNA (p =.03). All non-luminal subtypes were shedders
and all but one were TP-ctDNA. In multivariate analysis, higher probability of TP-ctDNA in luminal tu-
mors associated with tumor sampling from a progressing lesion (OR 10.8; 95% 1.5 — 122; p =.03)
and shorter interval between diagnosis of metastatic disease and biopsy (OR 0.96, 95% Cl 0.92 —
0.99; p =.03). Conclusions: Our results suggest that ctDNA can detect a significant proportion of clini-
cally relevant mut in MBC. Patients’ characteristics, tumor subtype, type of gene, and tumor volume
should be integrated with ctDNA results to better inform clinical decisions. Research Sponsor: AP is
supported by an ESMO Research Fellowship and ML is supported by a PERIS Grant-PIS Program.

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.


http://abstracts.asco.org

BREAST CANCER—METASTATIC

1087 Poster Session

Retrospective study to estimate the prevalence of HER2-low breast cancer (BC) and
describe its clinicopathological characteristics.

Giuseppe Viale, Naoki Niikura, Eriko Tokunaga, Olga Aleynikova, Naoki Hayashi, Joohyuk Sohn,
Ciara O’Brien, Gavin Higgins, Della Varghese, Gareth D James, Akira Moh, Nana Scotto; European
Institute of Oncology, University of Milan, Milan, Italy; Tokai University School of Medicine, Kanagawa,
Japan; National Hospital Organization Kyushu Cancer Center, Fukuoka, Japan; Segal Cancer Center/
Jewish General Hospital, McGill University, Montreal, QC, Canada; Department of Breast Surgical On-
cology, St. Luke’s International Hospital, Tokyo, Japan; Yonsei Cancer Center, Yonsei University Col-
lege of Medicine, Seoul, South Korea; The Christie NHS Foundation Trust, Manchester, United
Kingdom; Victoria Cancer Biobank, Melbourne, Melbourne, Australia; AstraZeneca Pharmaceuticals
LP, Gaithersburg, MD; Medical Statistics Consultancy Ltd, London, United Kingdom; Daiichi Sankyo
Inc., Basking Ridge, NJ; AstraZeneca Pharmaceuticals, Cambridge, United Kingdom

Background: Approximately 50% of BCs traditionally categorized as HER2 negative (HER2-neg) ex-
press low levels of HER2 (IHC 1+ or IHC 2+/ISH-; Miglietta, NPJ Breast Cancer 2021). HER2-targeted
therapies for HER2-low metastatic BC (mBC) are under investigation (eg, T-DXd in the phase 3 DESTI-
NY-BreastO4 study; NCT03734029), but HERZ2 assays currently used to select patients (pts) for ap-
proved anti-HER?2 therapies are optimized for high HER2 expression and are not validated for HER2-
low detection. A recent study found relatively poor agreement (<70% interrater agreement) in evalua-
tion of IHC scores of O and 1+ using current HER2 assays (Fernandez, JAMA Oncol 2022). Our objec-
tives were to assess the prevalence of HER2-low among HER2-neg based on rescored HER2 IHC
slides after training on low-end expression scoring and to describe pt characteristics of HER2-low vs
HER2 IHC O mBC. Preliminary results are reported for 233 of 1000 planned pts. Methods: This multi-
center, retrospective study (NCTO4807595) included pts with confirmed HER2-neg unresectable/
mBC diagnosed between 2015 and 2017. Local laboratories, blinded to historical HER2 scores, re-
scored HER2 IHC-stained slides. HER2 was assessed using Ventana 4B5 and other assays. BCs were
categorized as HER2-low or HER2 IHC O. The prevalence of HER2-low BC among pts originally scored
as HER2-neg was measured. Demographics (eg, age, country, race) and clinicopathological character-
istics were examined via medical charts/electronic health records. Concordance between historical
HERZ2 scores and rescores was assessed. Results: HER2 rescores were obtained for 233 pts (mean age,
54 y). HER2-low prevalence was 63.2% overall and numerically greater in hormone receptor
(HR)—positive vs HR-negative subgroups (66.1% vs 54.8%; Table). No notable differences in preva-
lence were seen among different HER2 assays or in demographic/baseline disease characteristics be-
tween the HER2-low and HER2 IHC O groups. Concordance rate between historical and rescored
slides for HER2-status classification was 82.3%. The presentation will include an expanded data set
(~400 pts) with additional results. Conclusions: Data on HER2-low prevalence in BC is limited. Prelim-
inary data from this study of mBC samples suggest a somewhat higher prevalence estimate (~63%)
than a previous study of primary BC samples (=50%). Concordance was 82%; ongoing analyses with
updated data will clarify the concordance between rescored and historical HERZ2 slides. These data
can support development of best practices for identifying pts with HER2-low expression who may ben-
efit from HER2-targeted therapies. Clinical trial information: NCT04807595. Research Sponsor: This
study is funded by AstraZeneca Pharmaceuticals and Daiichi Sankyo Inc. In March 2019, AstraZeneca
entered into a global development and commercialization collaboration agreement with Daiichi Sankyo
for trastuzumab deruxtecan (T-DXd; DS-8201).

Prevalence of HER2-low in HER2-neg mBC population.

Assay, % HR positive (n=167) HR negative (n=62) All pts (N=233)"
All (N=233)° 66.1 54.8 63.2
Ventana 4B5 (n=90) 67.6 50.0 64.4
Other (n=141) 64.9 56.8 62.4

3HR status missing, n=4. PHER2 score missing, n=2.
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Survival and prognostic factors in oligometastatic breast cancer.

Annemiek Van Ommen - Nijhof, Tessa Gerjanne Steenbruggen, Laura C. Capel, Michel J.P.
Vergouwen, Marie-Jeanne T.F.D Vrancken Peeters, Terry G. Wiersma, Gabe S. Sonke; The Nether-
lands Cancer Institute, Amsterdam, Netherlands; Department of Medical Oncology, Netherlands Can-
cer Institute, Amsterdam, Netherlands; St. Antoniusziekenhuis, Utrecht, Netherlands; Netherlands
Cancer Institute-Antoni van Leeuwenhoek, Amsterdam, Netherlands; Netherlands Cancer Institute,
Amsterdam, Netherlands; Department of Medical Oncology, The Netherlands Cancer Institute, Am-
sterdam, Netherlands

Background: Clinical guidelines for the treatment of oligometastatic breast cancer (OMBC) propagate
multimodality treatment including polychemotherapy and ablative local therapy for all detected dis-
ease. The aim of this aggressive approach is prolonged disease remission, or even cure, but random-
ized data to support this strategy lack and long-term outcomes are not well known. We report
prognostic factors, and event-free survival (EFS) and overall survival (OS) in a real world, single center
cohort of patients with OMBC with long-term follow-up. Methods: Patients with breast cancer and 1-3
distant metastatic lesions who underwent treatment in the Netherlands Cancer Institute were identi-
fied via text mining of medical files. We collected patient, tumor and treatment characteristics as well
as recurrence and survival data from the medical records. The Kaplan-Meier method was used to cal-
culate EFS and OS estimates, and Cox regression analyses to assess potential prognostic factors. Re-
sults: The cohort included 239 patients (of whom two males), diagnosed between 1997 and 2020.
Median follow-up was 75.0 months. Fifty-one percent had hormone receptor (HR)-positive/ human epi-
dermal growth factor receptor 2 (HER2)-negative disease, 20.1% had HERZ2-positive disease, and
19.2% had triple negative (TN) disease. Median age at OMBC diagnosis was 49.0 years and 47.3% of
patients had synchronous disease (metastases <6 months of primary diagnosis). Most patients
(81.2%) received chemotherapy and local therapy (surgery, radiotherapy and/or radiofrequency abla-
tion) of all metastatic lesions (83.7%). Of 239 patients, 134 experienced disease recurrence with a
median EFS of 40.0 months (95% confidence interval (Cl): 28.6-51.4); 97/239 died and median OS
was 93.0 months (95% Cl 74.5-111.5). The table shows factors associated with favorable OS in mul-
tivariable analysis. Cox regression analysis for EFS showed similar results. Conclusions: In this large
real world cohort of OMBC patients, EFS and OS compare favorably to survival in the general MBC pop-
ulation. HR-positive and/or HER2-positive subtypes, synchronous disease or long DFI, favorable re-
sponse to first-line systemic therapy and local therapy of all distant lesions are independently
associated with better survival. Future studies should be directed at optimizing patient selection and
therapy choices in this population with the potential for cure. Research Sponsor: None.

HR  95% Cl p-value

Subtype (primary tumor) ~ Triple neg ref -
HR-positive/HER2-neg 0.18 0.10- <0.001
0.32
HER2-pos 0.11 0.05- <0.001
0.23
Disease-free interval DFI short (7-24 months) ref -
(DFI)
DFI long (>24 months) 0.49 0.24- 0.049
1.00
No DFI (synchronous 0.29 0.15- <0.001
disease) 0.57
Response to 1% line Progressive disease ref -
systemic therapy
Any response, not complete 0.17 0.08- <0.001
0.36
Complete response 0.05 0.02- <0.001
0.14
Local treatment of all (ref: no local treatment of 0.52 0.28 0.042
metastases all metastases) 0.9
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Quantitative proteomics landscape and association with BASP1 and breast cancer
metastasis.

Jaspreet Kaur, Marie Austdal, Sung Yun Jung, Emiel Janssen, Havard Sgiland, Ritu Aneja; Georgia
State University, Atlanta, GA; Stavanger University Hospital, Stavanger, Norway; Baylor College of
Medicine, Houston, TX

Background: Tumor recurrence and metastatic progression remain the leading cause for breast cancer
related mortalities. The study aimed to identify differences in proteomics landscape in serum between
(i) healthy controls and breast cancer patients, (ii) baseline samples at time of diagnosis from patients
that later developed metastases versus those that did not and, (iii) baseline samples presented after
completed treatment versus the samples collected before patients developed metastasis. Methods: We
performed mass spectrometery-based proteome profiling of 100 serum samples from 51 breast cancer
patients and 27 healthy donors. Of the 51-breast cancer patients, 29 patients did not metastasize,
and 22 patients had a metastatic recurrence. Each of the 22 breast cancer patients with metastasis
had 2 samples-one collected within a year of diagnosis and second one collected within a year before
the patient developed metastases. Intensity-based absolute quantification (iBAQ) method was em-
ployed to convert recovered peptide information to quantificational gene protein product and then nor-
malized to final quantificational value using an in-housed software. Protein values were normalized
using z-score before differential expression analyses. FDR < 0.1 and a p-value < 0.05 was used as the
cutoff to identify differentially expressed proteins. Results: We identified 1177 proteins in total from
100 serum samples of healthy women and breast cancer patients. PCA analysis revealed a complete
separation of the breast cancer and healthy control samples. However, we found overlapping but dis-
tinct groups of metastatic and non-metastatic samples. We found 179 proteins to be differentially ex-
pressed between normal healthy control samples and baseline breast cancer samples irrespective of
their metastatic status. Upon comparing baseline breast cancer samples that metastasized with breast
cancer samples that did not metastasize, we found BASP1 as the top-ranked gene that was significant-
ly upregulated in metastatic samples. We did not find any significant differences between paired base-
line samples collected at diagnosis and pre-metastatic samples collected before the patient developed
metastasis. Conclusions: Our results show distinct proteomic profiles exist between breast cancer and
normal healthy control samples. Further studies are required to confirm if serum BASP1 can be used
as a putative biomarker for predicting metastatic risk in breast cancer patients. Research Sponsor:
U.S. National Institutes of Health.
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Efficacy and impact of SARS-CoV-2 vaccination on cancer treatment for patients with
breast cancer: A multicenter, prospective, observational study.

Mitsuo Terada, Naoto Kondo, Yumi Wanifuchi-Endo, Takashi Fujita, Tomoko Asano, Yasuaki
Uemoto, Tomoka Hisada, Akiko Kato, Natsumi Yamanaka, Hiroshi Sugiura, Keiko Mita, Asaka
Wada, Eriko Takahashi, Kanako Saito, Ryo Yoshioka, Tatsuya Toyama; Department of Breast Sur-
gery, Nagoya City University Graduate School of Medical Sciences, Aichi, Japan; Department of Breast
Surgery, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan; Departments of
Breast Surgery, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan; Depart-
ments of Breast Surgery, Nagoya City University Graduate School of Medical Sciences, 1 Kawasumi,
Mizuho-cho, Mizuho-ku, Nagoya, Japan; Education and Research Center for Advanced Medicine, Na-
goya City University Graduate School of Medical Sciences, Nagoya, Japan; Department of Surgery, Sur-
gical Oncology and Science, Sapporo Medical University, Sapporo, Japan; Department of Breast and
Endocrine Surgery, Akita University Hospital, Akita, Japan; Department of Hematology/Oncology, Mie
University Hospital, Tsu, Japan; Department of General Thoracic Surgery and Breast and Endocrine
Surgery, Okayama University Graduate School of Medicine, Okayama, Japan

Background: Vaccination is an essential strategy to prevent infection in the SARS-CoV-2 pandemic.
However, there are concerns about vaccine efficacy and the impact of vaccination on cancer treatment.
Additionally, the emergence of novel variants may affect vaccination efficacy. This multi-center, pro-
spective, observational study investigated the efficacy and impact of vaccination against SARS-CoV-2
variants on treatment among breast cancer patients in Japan. Methods: Breast cancer patients sched-
uled to be vaccinated with the SARS-CoV-2 vaccine from May to November 2021 were included. They
were stratified into five groups according to their cancer treatment: no treatment, endocrine therapy,
CDK4/6 inhibitor, chemotherapy, anti-HER2 therapy. Serum samples were collected before the first
vaccination and after the second vaccination. Immunoglobulin (Ig)G levels against the SARS-CoV-2 S
protein and neutralizing antibody titers against wild-type (WT), alpha (a), delta (6), kappa (x), and omi-
cron (o) variants were measured by ELISA assay. The effect of vaccination on cancer treatment was
also investigated. Results: There were 85 eligible patients (no treatment, n = 5; endocrine therapy, n =
30; CDK4/6 inhibitor, n = 14; chemotherapy, n = 21; and anti-HER?2 therapy, n = 15) with a median
age of 65 years. The overall seroconversion rate of anti-SARS-CoV-2 1gG was 95.3%. The seroconver-
sion rate of the chemotherapy group was 81.8%. The anti-SARS-CoV-2 IgG antibody concentration
was positively correlated with the lymphocyte count before vaccination (r = 0.232, p = 0.039). Overall
neutralizing antibody titers against each variant were significantly lower than for WT. Overall positive
rates of neutralizing antibodies against WT, a, J, x, and o variants were 90.2%, 81.7%, 96.3%,
84.1%, and 8.5%, respectively. A downward trend of neutralizing antibody titers against each variant
was seen in chemotherapy and CDK4/6 inhibitor groups compared with other groups. Significant de-
creases were detected in neutralizing antibody titers against WT, «, and « variants in the chemotherapy
group, and WT and « variants in the CDK4/6 inhibitor group compared with the no treatment group.
Withdrawal or postponement of systemic therapy because of vaccination was only observed in one pa-
tient. Conclusions: Our data support SARS-CoV-2 vaccination for cancer patients being treated with
systemic therapy. However, neutralizing antibody titers against the o variant were very low even after
two vaccinations among patients with or without cancer treatment. Further, a decrease in neutralizing
antibody titer was suggested during chemotherapy and CDK4/6 inhibitor, raising concerns about the
impact on long-term infection prevention. For these patients, infection-preventive behaviors should be
recommended even after vaccination. They will also be good candidates for booster vaccinations.
Clinical trial information: UMINO0OO0O45527. Research Sponsor: None.
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Lurbinectedin in patients with pretreated BRCA1l/2-associated metastatic breast
cancer: Results from a phase Il basket study.

Valentina Boni, Barbara Pistilli, Irene Brana, Geoffrey Shapiro, Jose Manuel Manuel Trigo Perez,
Victor Moreno, Daniel E. Castellano, Cristian Marcelo Fernandez, Carmen Maria Kahatt, Vicente
Alfaro, Mariano Siguero, Ali Hassan Zeaiter, Federico Longo, Khalil Zaman, Antonio Anton Torres,
Alfredo Paredes Lario, Gerardo Huidobro Vence, Vivek Subbiah; NEXT Madrid, Universitario Hospital
Quironsalud Madrid (at the time of the study: START Madrid-CIOCC, Centro Integral Oncolbgico Clara
Campal), Madrid, Spain; Institut Gustave Roussy, Villejuif, France; Vall d’Hebron University Hospital
and Institute of Oncology (VHIO), Medical Oncology Department, Barcelona, Spain; Dana-Farber Can-
cer Institute, Boston, MA; Hospital Universitario Virgen de la Victoria y Regional, IBIMA, Malaga,
Spain; START Madrid-FJD, Fundacion Jiménez Diaz Hospital, Madrid, Spain; Medical Oncology De-
partment, University Hospital 12 de Octubre, Madrid, Spain; PharmaMar, S.A., Colmenar Viejo, Ma-
drid, Spain; Hospital Universitario Ramon y Cajal, Instituto Ramon y Cajal de Investigacion Sanitaria
(IRICYS), CIBERONC, Madrid, Spain; Breast Center, University Hospital CHUV, Lausanne, Switzer-
land; Hospital Universitario Miguel Servet, Geicam Breast Cancer Group, Zaragoza, Spain; Hospital
Universitario Donostia Medical Oncology Department, San Sebastian, Spain; Hospital Universitario de
Vigo Alvaro Cunqueiro, Pontevedra, Spain; Department of Investigational Cancer Therapeutics, The
University of Texas MD Anderson Cancer Center, Houston, TX

Background: Lurbinectedin (L) is a selective inhibitor of oncogenic transcription that leads to cell apo-
ptosis and shows antitumor activity against homologous recombination repair-deficient cell lines. A
previous phase Il study (Cruz et al. JCO 2018;36:3134-3143) demonstrated antitumor activity in pa-
tients (pts) with pretreated metastatic breast cancer (median of 1 prior advanced chemotheragy line)
and BRCA1/2-mutated tumors with L 3.5 mg/m? or 7.0 mg flat dose (equivalent to 4.0 mg/m?) every
three weeks [g3wk]). This report focuses on the outcomes in the BRCA1/2-associated breast cancer
cohort of a phase 11 Basket multitumor trial. Methods: This phase Il study evaluated L 3.2 mg/m? 1-
hour intravenous (i.v.) infusion g3wk in a cohort of 21 female pts with pretreated BRCA1/2-associated
breast cancer. The primary efficacy endpoint was ORR according to RECIST v1.1. Secondary end-
points included duration of response (DoR), progression-free survival (PFS), OS and safety. Results:
Median age was 45 years (range, 29-73 years). Hormone receptor (HR)+ disease was observed in
76.2% of pts, triple negative disease in 19.0% and HER2+ in 9.5%. BRCAI and BRCA2 were re-
ported in 47.6% and 52.4% of pts, respectively. Median number of prior lines of chemotherapy for ad-
vanced disease was 2 (range, 0-3 lines). Prior poly(ADP-ribose) polymerase inhibitors and platinum
compounds had been administered to 23.8% and 47.6% of pts, respectively. Confirmed partial re-
sponse (PR) was observed in six pts (ORR = 28.6%; 95% Cl, 11.3-52.2%). Lurbinectedin was active
in both BRCA mutations: four PRs in 11 pts (36.4%) in BRCA2 and two PRs in 10 pts (20.0%) in
BRCAL. Median DoR was 8.6 months, median PFS was 4.1 months and median OS was 16.1 months.
Stable disease (SD) was observed in ten pts (47.6%), including three pts with unconfirmed response
in a subsequent tumor assessment (ORR unconfirmed = 42.9% [95%Cl, 21.8-66.0]). Clinical benefit
rate (PR + SD>4 months) was 76.2% (95% Cl, 52.8-91.8%). The most common grade 3/4 toxicity
was neutropenia (42.9%; grade 4, 23.8%; with no febrile neutropenia). Conclusions: This phase Il
study met its primary endpoint and confirmed the activity of L in pretreated BRCA1/2-associated
breast cancer pts. L 3.2 mg/m? 1-hour i.v. infusion q3wk showed an acceptable, predictable and man-
ageable safety profile. Considering the exploratory aim of this trial as well as previous results in other
phase Il study, further development of L in this indication is warranted. Clinical trial information:
NCT02454972. Research Sponsor: PharmaMar.
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CK+/CD45+ (dual-positive) circulating cells are associated with prognosis in patients
with advanced breast cancer.

Carolina Reduzzi, Lorenzo Gerratana, Youbin Zhang, Paolo D'’Amico, Ami N. Shah, Andrew A.
Davis, Maroua Manai, Marco Silvestri, Qiang Zhang, Jeannine Donahue, Massimo Cristofanilli;
Northwestern University - Feinberg School of Medicine, Chicago, IL; Department of Medicine-Hema-
tology and Oncology, Feinberg School of Medicine, Northwestern University; Department of Medicine
(DAME), University of Udine, Chicago, IL; Northwestern University, Department of Medicine, Division
of Hematology/Oncology, Chicago, IL; Northwestern University, Feinberg School of Medicine, Chicago,
IL; Northwestern University, Chicago, IL; Siteman Cancer Center, Washington University in St. Louis,
St. Louis, MO; Department of Applied Research and Technological Development, Fondazione IRCCS
Istituto Nazionale dei Tumori, Milan, Italy; Northwestern University, Department of Medicine, Division
of Hematology/Oncology, CTC Core Facility, Lurie Cancer Center, Chicago, IL; Robert H. Lurie Compre-
hensive Cancer Center, Chicago, IL; Robert H. Lurie Comprehensive Cancer Center of Northwestern
University, Feinberg School of Medicine, Chicago, IL

Background: Circulating tumor cells (CTCs) expressing epithelial markers (EPCAM, cytokeratin (CK))
and lacking CD45 (a leukocyte marker) have been associated with poor outcome in many cancer types.
Nonetheless, the presence of cells expressing both CK and CD45 (CK+/CD45+), circulating in the
blood of cancer patients (pts) have also been reported, but not widely investigated. Early evidence indi-
cates that circulating dual-positive cells (DPcells) are hybrids deriving from the fusion of tumor cells
and macrophages. We previously reported that it is possible to detect DPcells in the blood of pts with
metastatic breast cancer (BC) and that they are associated with shorter progression-free survival (PFS),
in pts with <5 CK+/CD45- CTCs. Here, we investigated the impact of DPcells on overall survival (0OS)
in pts with advanced BC (aBC). Methods: Blood samples (7.5 ml) were collected from aBC pts before
starting a new therapy and processed with the FDA-approved CellSearch platform for CTCs and DPcells
enumeration. The prognostic role of CTCs and DPcells was assessed through the Kaplan-Meier method
using the log-rank test. Single DPcells were isolated using the DEPArray platform and underwent whole
genome amplification and lowpass whole genome sequencing (Amplil WGA and Amplil Lowpass
kits). Results: Blood samples from 341 pts with luminal (n=168), HER2+ (n=76) and triple negative
(n=88) BC were analyzed. Of these, 131 samples (38.4%) contained >5 CTCs (CTCP®), whereas
DPcell were detected in 152 samples (44.6%, range 0-53), of which 66 (43.4%) were CTCP*® and 86
(56.6%) CTC"®8, Overall, DPcells were associated with a shorter 0OS: median OS 24.5 vs 35.0 months,
p=0.046. However, when analyzing CTCP*® and CTC"®® separately, only the latter group showed a dif-
ference in OS according to DPcells presence. In particular, among CTC"®8 pts, those with >4 DPcells
showed a 2.3-fold shorter OS (26.7 vs 60.6 months, p=0.025). Moreover, pts with >4 DPcells were
less likely to experience a 6-months PFS clinical benefit (p=0.015). Interestingly, in the analysis by
BC subtype, DPcells were confirmed to be associated with worse OS only in pts with triple negative BC
(median OS 11.5vs 16.9, p=0.048). To explore the exiology of DPcells, 2 out of 3 cells analyzed after
single-cell isolation from 1 patient were confirmed to have copy number alterations (CNA) consistent
with malignant cells. CNA and mutational profiling of additional single DPcells and CTCs are ongoing.
Conclusions: DPcells are associated with worse OS in aBC pts, with the prognostic impact primarily in
pts with <b CTCs and triple negative BC. This suggests that DPcells might be an alternative way of tu-
mor dissemination in specific pts, in which CK+/CD45- CTCs are less prevalent. More studies are need-
ed to better elucidate DPcell clinical significance in BC, and to confirm their fusion-hybrid origin.
Research Sponsor: Lynn Sage Breast Cancer Foundation, Other Foundation, Pharmaceutical/Biotech
Company.
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Eribulin mesylate versus eribulin plus anlotinib in patients with advanced or metastatic
breast cancer: Results of a phase Il study.

Liping Liu, Zhe-Yu Hu, Ning Xie, Xiaohong Yang, Huawu Xiao, Jing Li, Can Tian, Hui Wu, Jun Lu,
Jianxiang Gao, Xuming Hu, Min Cao, Zhengrong Shui, Bingliang Liu, Quchang Ouyang; Department
of Breast Cancer Medical Oncology, Hunan Cancer Hospital / The Affiliated Cancer Hospital of Xiangya
School of Medicine, Central South University, Changsha, China

Background: Eribulin mesylate is a structurally simplified, synthetic, macrocyclic ketone analogue of
Halichondrin B. We investigated the efficacy and safety of eribulin monotherapy versus eribulin plus
the oral anti-angiogenesis inhibitor anlotinib in patients with advanced or metastatic breast cancer.
Methods: This Phase Il study included adult Chinese patients with locally advanced or metastatic
breast cancer previously treated with at least two chemotherapy regimens, including both anthracy-
cline- and taxane-based therapy (NCT05206656). Patients were randomized (1:1) to receive eribulin
(1.4 mg/m?, intravenously, on days 1-8), alone or in combination with anlotinib (12 mg orally once
daily), in 21-day cycles. The primary endpoint was investigator-assessed disease control rate (DCR),
per RECIST version 1.1. Key secondary endpoints included objective response rate (ORR), progres-
sion-free survival (PFS) and safety. Results: Between February 12, 2020, and July 22, 2021, 56 pa-
tients were randomized to eribulin (n=32) or eribulin plus anlotinib (n=24) (Table). Sites of metastasis
were: bone (60.7%), lung (52.7%), liver (563.6%), lymph nodes (73.2%) and soft tissue (7.1%).
Among all patients, the DCR was 66.7% versus 100% (treatment difference, 33.3%; P=0.007), the
ORR was 37.0% versus 38.9%, and the median PFS was 3.7 months versus 9.7 months (adjusted
hazard ratio, 0.20; 95% ClI, 0.04 to 0.91; P=0.04) for patients receiving eribulin versus eribulin plus
anlotinib, respectively. Among 36 (64.3%) patients with triple-negative breast cancer, the DCR was
55.6% versus 72.2% (treatment difference, 16.7%; P=0.300) and the median PFS was 3.6 months
versus 9.7 months (log rank P=0.030) with eribulin alone versus eribulin plus anlotinib, respectively.
The most frequent grade 3-4 adverse events in the eribulin and eribulin plus anlotinib groups were de-
creased neutrophil count (25.0% [n=8] vs. 29.2% [n=7]) elevated transaminase (6.3% [n=2] vs.
0.0%) and decreased thrombocyte count (3.1% [n=1] vs. 0.0%), respectively. Conclusions: Eribulin
plus anlotinib was associated with a significantly better DCR, ORR and PFS than eribulin monotherapy
in patients with locally advanced or metastatic breast cancer previously treated with anthracyclines
and taxanes. Clinical trial information: NCT05206656. Research Sponsor: None.

Patient clinical characteristics.

All patients  Eribulin Eribulin plus
Variable (N=56) (n=32) anlotinib (n=24)
Mean age at eribulin usage = SD 489 8.1 49.0=« 48.8 + 8.0
(years) 8.2
Time from diagnosis to relapse or 28.2 + 31.8 23.5+27.3
metastasis = SD (months) 35.3 40.3
Surgery, n (%) 49 (87.5) 29 20 (83.3)
(90.6)
Neoadjuvant chemotherapy, n (%) 12 (21.4) 6(18.7) 6 (25.0)
Adjuvant chemotherapy, n (%) 47 (83.9) 28 19 (79.2)
(87.5)
ER positive, n (%) 18 (32.1) 13 5 (20.8)
(40.6)
PR positive, n (%) 10(17.9) 7(21.9 3(12.5)
HER2 positive, n (%) 2 (3.6) 2(6.2) 0(0.0)
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Historical redlining and breast cancer survival in the United States: Evidence from the
2010-2017 SEER Medicare linked dataset.

Jean C. Bikomeye, Yuhong M. Zhou, Emily L. McGinley, Bethany Canales, Tina W.F. Yen,
Kirsten M. M. Beyer; PhD Program in Public and Community Health, Division of Epidemiology and So-
cial Sciences, Institute for Health and Equity, Medical College of Wisconsin, Milwaukee, WI; Medical
College of Wisconsin, Milwaukee, WI

Background: Cancer is the second leading cause of morbidity and mortality in the US. Systemic racism
is a critical cause of health disparities and historically disadvantaged people experience poor outcomes
including poor breast cancer (BC) survival. This study aims to investigate the impact of historical red-
lining on all-cause and BC-specific survival among older women in the US. Methods: Historic 1930’s
Homeowner's Loan Corporation (HOLC) boundaries and grades were linked to 2010 Census tracts and
the 2010-2017 SEER Medicare BC cohort. Women were included if they were 66+ years old at diag-
nosis, diagnosed with invasive BC, enrolled in Medicare Part A and Part B for 12 months prior to diag-
nosis to calculate comorbidity, and a Census tract match for HOLC grade. The independent variable
was HOLC grade in two categories: A and B(not redlined), and C and D(redlined). The outcomes were
all-cause and BC-specific survival, determined by Kaplan Meier Survival curves and both unadjusted
and adjusted Cox regression models. End point for censoring was 12/31/2019 (all-cause) and 12/31/
2018 (BC-specific). The final models were stratified by age and tumor stage at diagnosis; and adjusted
for comorbidity, race and ethnicity, hormone receptor (HR) and human epidermal growth factor recep-
tor 2 (HER?2) status, and interaction term between comorbidity and race. Results: Among 10,113 wom-
en, 62.8% resided in historically redlined Census tracts. At a mean (+SD) follow-up time of 48.5
(+28.8) months, 28.9% were deceased; 41.6% of which died of BC. Women residing in historically
redlined census tracts experienced poorer BC survival (49.8 +28.2 months) than those residing in
non-redlined Census tracts (57.8 +30.7 months). After controlling for covariates, residing in a histori-
cally redlined Census tract remained an independent predictor of higher mortality: HR (95%Cl) =
1.11 (1.02, 1.20) and 1.24 (1.011, 1.39) for all-cause mortality and BC-specific mortality, respec-
tively. Conclusions: Residing in a formerly redlined Census tract at the time of BC diagnosis is associat-
ed with worse all-cause and BC-specific mortality, even after stratifying/adjusting for important patient
and tumor characteristics. Public health and government agencies stakeholders should consider histor-
ical contexts when designing and implementing equity-focused community and clinical interventions
targeted at mitigating and reducing BC disparities and improving health equity. Research Sponsor:
This study is part of the National Cancer Institute (NCl)-funded RO1 research project
(RO1CA214805) led by Dr. Beyer at the Medical College of Wisconsin.
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Comprehensive whole-exome and transcriptome profiling to identify actionable
alterations associated with response to PARP inhibitors in breast cancer.

Susan M. Dombrowski, Sameer S. Udhane, Gargi D. Basu, David W. Hall, Jess W. Hoag, Fadel S.
Alyagoub, Pawan Noel, Szabolcs Szelinger, Min Wang, Audrey A. Ozols, Janine R. LoBello,
Snehal Govind Thakkar, Frederick L. Baehner, Joyce O’Shaughnessy; Exact Sciences, Phoenix, AZ;
Exact Sciences, Redwood City, CA; Baylor University Medical Center, Texas Oncology, US Oncology
Network, Dallas, TX

Background: The use of targeted therapies identified using genetic and genomic approaches is now rou-
tine in breast cancer (BC). In this clinical lab experience study the frequency of actionable somatic al-
terations in DNA repair pathway genes associated with the use of PARP inhibitors (PARPI) is
described. Methods: BC samples were sequenced with the Oncomap ExTra assay, which uses whole-
exome DNA sequencing with germline subtraction to detect somatic single base substitutions, indels,
and copy number alterations, and RNA sequencing to detect gene fusions. Clinically actionable altera-
tions were defined as associated with FDA approved drugs or clinical trial enrollment. Here, the focus
is on 49 repair genes associated with PARPi response: ARIDIA, ATM, ATR, ATRX, BAP1, BARDI,
BLM, BRCAI1/2, BRIP1, CDK12, CHEK1/2, EPCAM, ERCC1/2/3/4/5, FANCA/C/DZ/E/F/G/I/L/M,
MLHI1, MRE11A, MSH2/6, MUTYH, NBN, PALB2, PMS2, PPP2R2A, PTEN, RAD21/50/51/51B/
51C/51D/52/54L, XRCC1/2/3. Results: Of 1103 BCs, 246 (22.3%) had mutations in repair genes; 69
(6.3%) were in BRCA1/2. Repair gene mutations were less common in HER2" cancers (n=27, 14.3%)
compared to HR*HERZ (n=156, 23.9%) or TN cancers (n=49, 26.1%) (p<0.01). Across subtypes,
the top four most commonly mutated of the repair genes were PTEN (27.2%), ARIDI1A (22.8%),
BRCA2 (14.2%), and BRCA1 (14.2%); 33 cancers (13.4%) had mutations in multiple (=2) repair
genes. For the 69 cancers with BRCA1/2 mutations, 11 (15.9%) carried other repair gene mutations
(9 of 35 BRCAI; 3 of 35 BRCAZ2). RNA sequencing found 19 fusions in repair genes in 17 patients
(1.5%); CDK12 was involved in 13 (68.4%), and RAD51C in 3 (15.8%). Fusion incidence was more
frequent in HERZ2" cancers (p<0.01) (Table). Conclusions: PARPI therapy is FDA approved for HERZ
germline BRCA1/2 mutated BC patients. Recent evidence suggests somatic BRCA1/2 mutations pre-
dict PARPI benefit (Tung, NM. J Clin Oncol 2020). In addition to BRCA1/2 alterations, our study also
highlights the importance of alterations in other DNA repair genes associated with response to PARPI.
Trials are ongoing to determine if these genes predict for PARPI benefit. Research Sponsor: Exact Sci-
ences Corporation.

Alterations involving DNA repair genes.

Patients gene
BC (% of BRCA1/2 Non-BRCA1/2  >2 genes fusions
subtype  total) genes (%) genes (%) (%?) (%?)
Al Patients 1103 69 (6.3%) 177 33(3.0%)
(16.0%)
17
(1.5%)
HER2-/ 652 43 (6.6%) 113 (17.3%) 20 2 (0.3%)
HR+  (59.1%) (3.1%)
TNBC 188 16 (8.5%) 33(17.6%) 9(4.8%) 2(1.1%)
(17.0%)
HER2+ 189 8 (4.2%) 19 (10.1%)* 2(1.1%) 13
(17.1%) (6.9%)**
NS 74 2 (2.7%) 12 (16.2%) 2(2.7%) 0(0.0%)

(6.7%)

NS = Not specified. % within subtype. "underrepresented / ~ overrepresented
compared to other subtypes (Fisher's Exact test, p<0.05).
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Interplay between B cell and GABA metabolism (GABAm) and association with
immune evasion in breast carcinoma (BC).

Frances Elaine Chow, Irene Kang, Jun Yin, Alex Farrell, Vahan Martirosian, Priya Jayachandran,
Evanthia T. Roussos Torres, Janice M. Lu, Heinz-Josef Lenz, Cynthia X. Ma, Heather L. McArthur,
Reva K Basho, David Spetzler, Josh Neman; Department of Neurosurgery, University of Southern Cal-
ifornia, Norris Cancer Center, Los Angeles, CA; Division of Oncology, USC Keck School of Medicine,
Norris Comprehensive Cancer Center, Los Angeles, CA; Caris Life Sciences, Phoenix, AZ; CARIS Life
Sciences, Irving, TX; University of Southern California, Los Angeles, CA; USC Keck School of Medi-
cine, Los Angeles, CA; University of Southern California, Keck School of Medicine, Department of On-
cology, Los Angeles, CA; Stony Brook Cancer Center, S. Setauket, NY; Division of Medical Oncology,
Keck School of Medicine, University of Southern California, Los Angeles, CA; Washington University
School of Medicine, St. Louis, MO; University of Texas Southwestern Medical Center, Dallas, TX; Ce-
dars-Sinai Medical Center, Houston, TX

Background: GABAergic signaling has been reported to play a pivotal role in breast cancer (BC) tumori-
genesis and metastasis, however, its role in immune modulation remains unclear. Recent in vitro and
in vivo studies (Zhang et al., Nature, 2021) report the role of B cell-derived GABA metabolites in pro-
moting anti-inflammatory macrophages (MM), thus limiting anti-tumor immunity. In this study, we
aim to characterize the interplay between B cells and the GABAm pathway, as well as their associated
immune infiltrates and cytokines. Methods: BC tumors (n = 9455) were analyzed by next generation se-
quencing (NextSeq, 592 Genes and WES, NovaSEQ) and whole transcriptome sequencing (WTS, No-
vaSeq) at Caris Life Sciences. Gene set variation analysis (GSVA) scores were used for GABAm
pathway activity (GMPA). IFN score to test the likelihood of a tumor’s response to anti PD1 therapy
and Immune cell fraction (quanTlseq) were assessed by mMRNA analysis. Wilcoxon-Mann-Whitney test
was applied (p without, g with multiple comparison correction). Correlation coefficients were calculat-
ed using spearman correlation. Results: GMPA demonstrated a statistically significant positive correla-
tion with B cells fraction (r = 0.24, p < 0.0001). When stratified by classical molecular subtypes, the
positive correlations were exclusive to HR+ and HER2+ BC, and absent in TNBC. GMPA was the most
enriched in HR+ BC, followed by HER2+ and TNBC. BC tumors with high B cell infiltration were then
grouped into GMPA-high (B+G+, cutoff > median for both) or GMPA-low (B+/G-), which likely repre-
sented tumors with B cell-derived high and low GMPA group, respectively. The GMPA-high group dem-
onstrated significantly less fractions of MM1 (2.8 vs 3.7) and CD8+ T cells (0.8 vs 1.2) but greater
MM2 (5.3 vs 4.9). mRNA levels of the MM2 marker IL10, a proposed marker of immune evasion, was
significantly overexpressed in the B+/G+ group compared to the B+/G- group (fold change, FC = 1.39).
mRNA levels of GAD1, a GABA-generating enzyme, were higher in B+/G+ than B+/G- (FC = 7.19). B+/
G+ group had notably less IFN score than B+/G- group (-0.37 vs -0.27). When further stratified into
molecular subtypes, concurrent more MM2 (5.4 vs 5.2) and less CD8+ T cell (0.74 vs 0.91) fractions
were found in B+/G+ compared to B+/G- in HR+ tumors, but not in HER2+ or TNBC tumors. B+/G+
group also demonstrated a lower IFN score (-0.38 vs -0.32) in HR+ tumors. Additionally, IL10 and
GAD1 were consistently overexpressed in B+/G+ regardless of subtype, reaching FC 7.9 in HR+ tu-
mors. g < 0.0001 for all comparisons. Conclusions: Our study is the largest clinical dataset to demon-
strate the association of interplay between B cell and GABAm with immunogenicity. Our results
support the potential role of B cell-derived GABAm metabolites in immune modulation in BC in a sub-
type-specific manner. Targeting small metabolites to modulate immune evasion in BC warrants further
investigation. Research Sponsor: None.
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A phase IB/Il study of nivolumab in combination with eribulin in HER2-negative
metastatic breast cancer (KCSG BR18-16).

Se Hyun Kim, Koung Jin Suh, Seock-Ah Im, Kyung-Hun Lee, Min Hwan Kim, Joohyuk Sohn,
Yeon Hee Park, Ji-Yeon Kim, Jae Ho Jeong, Kyoung Eun Lee, In Sil Choi, Kyong Hwa Park,
Hee Jun Kim, Eun Kyung Cho, So Yeon Park, Milim Kim, Jee Hyun Kim; Division of Hematology
and Medical Oncology, Department of Internal Medicine, Seoul National University Bundang Hospital,
Seoul National University College of Medicine, Seongnam, South Korea; Department of Internal Medi-
cine, Seoul National University Hospital, Cancer Research Institute, Seoul National University, College
of Medicine, Seoul, South Korea; Division of Medical Oncology, Department of Internal Medicine, Yon-
sei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, South Korea; Hematology-Oncology, Samsung Medical
Center Sungkyunkwan University School of Medicine, Seoul, South Korea; Department of Oncology,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea; Department of He-
matology and Oncology, Ewha Womans University School of Medicine, Seoul, South Korea; Depart-
ment of Internal Medicine, Seoul Metropolitan Government Seoul National University Boramae
Medical Center, Seoul National University College of Medicine, Seoul, South Korea; Division of Oncol-
ogy/Hematology, Department of Internal Medicine, Korea University Anam Hospital, Seoul, South Ko-
rea; Department of Internal Medicine, Chung-Ang University College of Medicine, Seoul, South Korea;
Department of Medical Oncology, Gil Medical Center, Gachon University College of Medicine, Incheon,
South Korea; Department of Pathology, Seoul National University Bundang Hospital, Seoul National
University College of Medicine, Seongnam, South Korea

Background: Combining immune checkpoint inhibitors with chemotherapy has become a promising
therapeutic strategy in metastatic breast cancer. Eribulin is a potent microtubule inhibitor and modu-
lates the immune microenvironment of tumor cells. Therefore, combining eribulin to nivolumab may
synergize antitumor efficacy in metastatic breast cancer. Methods: Adult patients with histologically
confirmed recurrent/metastatic HER2- breast cancer were enrolled prospectively from 10 academic
hospitals in Korea (ClinicalTrials.gov Identifier: NCTO4061863). Key eligibility criteria included prior
treatment with taxanes and/or anthracyclines, >1 measurable disease, and <2 prior cytotoxic chemo-
therapies in the metastatic setting. Patients received nivolumab 200 mg intravenously (1V) on day 1
plus eribulin 1.4 mg/m? IV on day 1 and 8 of every 3 weeks until disease progression or intolerable tox-
icity. The dose level was determined from safety profile of three patients in run-in phase. The primary
endpoint was investigator-assessed progression-free survival (PFS) rate at 6 months. Secondary end-
points included investigator-assessed objective response rate (ORR) per RECIST v1.1, disease control
rate (DCR), overall survival (OS), and toxicity profile of the combination treatment. The association be-
tween PD-L1 expression by SP142 Ab and efficacy was analyzed. Results: From August 2019 to June
2021, 90 patients (HR+HER2- 45 pts/TNBC 45 pts), with a median age of 51 (range 31-71), were
enrolled in the study. With a median study follow-up time of 16.3 months, 68 (75.6%) patients experi-
enced progressive disease. PFS rate at 6-months was 49.6% and 24.1% in patients with HR+HER2-
and TNBC group, respectively. Median PFS was 5.6 months (95% CI: 4.3-6.8) and 3.0 months (95%
Cl: 1.3-4.7) for HR+HER2- and TNBC group, respectively. ORRs were 53.3% (CR:0, PR: 24) for
HR+HER2- and 21.8% (CR1, PR: 12) for TNBC. Patients with PD-L1+ tumors (PD-L1 expression >
1% on TC or IC) had similar ORR compared to PD-L1- tumors (ORR 50% vs. 53.8% in HR+HER2-,
30.8% vs. 29.0% in TNBC). The most common grade 3/4 adverse event was neutropenia (15/90,
16.7%), and the most common immune-related adverse events were grade 1/2 hypothyroidism (19/
90, 21.1%) and grade 1/2 pruritus (16/90, 17.8%). Five patients had discontinued study treatment
due to immune-related adverse events (3 pneumonitis, 1 hepatitis, 1 skin rash). Conclusions: In this
parallel phase |l clinical trial, the addition of nivolumab to eribulin showed promising efficacy and tol-
erable safety profile in previously treated HER2- MBC. Further survival and exploratory analyses to find
predictive markers will be followed. Clinical trial information: NCTO4061863. Research Sponsor: Ono
Pharma (Nivolumab), Pharmaceutical/Biotech Company.

Objective response according to RECIST v1.1.
ER+ (n) (%) TNBC (n) (%) Total (n) (%)

CR 0 0 1 2.2 1 11
PR 24 53.3 12 26.7 36 40.0
SD 13 28.9 16 35.6 29 32.2
PD 8 17.8 16 35.6 24 26.7
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Is cure possible for breast cancer metastatic to the liver?

Rene Adam, David Badrudin, Marc Antoine Allard, Nicolas Golse, Ayhan Ulusakarya, Daniel
Cherqui, Antonio Sa Cunha, Eric Vibert, Daniel Azoulay, Oriana Ciacio, Gabriella Pittau, Angelica
Lucchese, Pascal Hammel, Maite Lewin, Sylvie Giacchetti; AP-HP Hopital Paul Brousse, Université
Paris-Saclay, Villejuif, France; Paul Brousse Hospital, Villejuif, France; Centre Hépato-Biliaire, AP-
HP, Hopital Paul Brousse, Villejuif, France; Digestive and Medical Oncology Unit, Paris-Saclay Univer-
sity, Paul Brousse Hospital, Assistance Publique-Hopitaux de Paris, Villejuif, France; Cancer Institute
Paul Brousse, Villejuif, France; Centre Hépato-biliaire, AP-HP, Paul Brousse Hospital, Villejuif,
France; Santa Casa de Misericordia de Porto Alegre, Porto Alegre, Brazil; Hopital Beaujon (AP-HP), Cli-
chy, and University Paris VII, Paris, France; AP-HP Hopital Paul Brousse, Service de Radiologie, Ville-
juif, France; Hopital Saint-Louis, Paris, France

Background: Metastatic breast cancer (MBC) is a lethal disease and is generally only amenable to sys-
temic treatment. Although increasingly recommended on selected patients, local treatments, and par-
ticularly surgery, are seldom used in the therapeutic armamentarium for MBC and their long-term
survival benefit is unknown. We hypothesized that combining surgery to systemic treatment for select-
ed patients with breast cancer liver metastases could lead to long-term survival or even an option of
cure. Methods: A retrospective study of prospectively gathered data from a surgical series of liver resec-
tions for MBC was conducted. Patients with no or limited and stable extra-hepatic disease were offered
surgery after multidisciplinary discussion, if the liver metastases were responding to systemic treat-
ment and were amenable to complete macroscopic resection. Five- and ten-year actual survivors were
identified and their characteristics were explored. Results: From 1984 to 2020, 207 female patients
underwent liver resections for MBC in our institution. There was no postoperative mortality. Postopera-
tive complication rate was 23.3% and liver-specific complication rate was 19.0%. There was a total of
48 repeat hepatectomies. Median disease-free interval between initial breast cancer and liver metasta-
sis was 36 + 90.1 months. There was a median of 2 + 1.8 liver metastases at diagnosis with a median
size of 33.0 £ 18.3 mm and 73.1% of patients had radiological response before resection. Five- and
ten-year overall survivals (0S) as well as 5- and 10-year disease-free survivals (DFS) were 39.6% and
12.7% as well as 14.2% and 6.4%, respectively. Median OS was 44.0 + 47.2 months in the whole se-
ries. Focusing on the 5- and 10-year survivors, median OS were 89.5 = 44.7 months and 144.0
+42.6 months, respectively. In the 10-year survivors’ group, median DFS was 98 +62.3 months. Ob-
served survivals in this study underestimate true actual survivals owing to censoring of patients lost to
follow-up. Conclusions: Long-term survival (> 5 years) as well as a curative perspective (> 10 years sur-
vival) are achievable for selected patients with breast cancer liver metastases by combining surgery to
systemic treatment. Considering the recent improvements in the results of systemic treatments, intro-
ducing surgical resection in the treatment sequences of MBC could play an even more beneficial role.
Research Sponsor: None.
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Subgroup analysis of patients with no prior chemotherapy in EMERALD: A phase 3
trial evaluating elacestrant, an oral selective estrogen receptor degrader (SERD),
versus investigator’s choice of endocrine monotherapy for ER+/HER2-advanced/
metastatic breast cancer (mBC).

Virginia G. Kaklamani, Aditya Bardia, Philippe Georges Aftimos, Javier Cortes, Janice M. Lu,
Patrick Neven, Guillermo Streich, Alberto J. Montero, Frederic Forget, Marie-Ange Mouret-Reynier,
Joohyuk Sohn, Donatienne Taylor, Kathleen Kiernan Harnden, Hung T. Khong, Judit Kocsis,
Florence Dalenc, Patrick Michael Dillon, Giulia Tonini, Kris Grzegorzewski, Francois-Clement
Bidard; University of Texas Health Sciences Center, Houston, TX; Massachusetts General Hospital
Cancer Center, Harvard Medical School, Boston, MA; Institut Jules Bordet, Université Libre de Bru-
xelles, Brussels, Belgium; International Breast Cancer Center, Quironsalud Group, Barcelona, Spain
and Universidad Europea de Madrid, Madrid, Spain; University of Southern California, Los Angeles,
CA; Universitaire Ziekenhuizen (UZ) - Leuven Cancer Institute, Leuven, Belgium; Centro Médico Aus-
tral, Buenos Aires, Argentina; UH/Seidman Cancer Center and Case Western Reserve University, Cleve-
land, OH; Centre Hospitalier de I’Ardenne - Site de Libramont, Libramont-Chevigny, Belgium; Centre
Jean Perrin, Clermont-Ferrand, France; Yonsei Cancer Center, Yonsei University College of Medicine,
Seoul, South Korea; Université Catholique de Louvain, CHU UCL Namur — Site Sainte-Elisabeth, Na-
mur, Belgium; Inova Schar Cancer Center, Fairfax, VA; H. Lee Moffitt Cancer Center and Research In-
stitute, Tampa, FL; Bacs-Kiskun Megyei Korhaz, Kecskemét, Hungary; Institut Claudius Regaud,
IUCT-Oncopole, Toulouse, France; University of Virginia Health System, Charlottesville, VA; Menarini
Group, Florence, Italy; Stemline Therapeutics/Menarini Group, New York, NY; Institut Curie, Paris and
Saint Cloud, France

Background: EMERALD demonstrated significantly prolonged progression-free survival (PFS) and a
manageable toxicity profile for elacestrant vs standard of care endocrine therapy (SOC) in patients with
ER+/HER2- mBC following progression on prior endocrine and CDK4/6 inhibitor therapy. Benefit was
observed in the overall study population and in patients with ESRI mutations (mESR1). Here, we re-
port a subgroup analysis from EMERALD in patients with no prior chemotherapy. Methods: EMERALD
(NCT03778931) is a randomized, open-label, phase 3 trial that enrolled patients with ER+/HER2—-
mBC who had 1-2 lines of endocrine therapy, mandatory pretreatment with a CDK4/6 inhibitor, and
<1 chemotherapy. Patients were randomized 1:1 to elacestrant (400 mg orally daily) or SOC (investi-
gator’s choice of fulvestrant or aromatase inhibitor). Primary endpoints were PFS in all patients and pa-
tients with mESR1. In this analysis, we compared PFS between elacestrant and SOC in patients
without prior chemotherapy. Results: Among the 477 patients enrolled in the trial, 77.8% (n = 371)
had not received prior chemotherapy for mBC (median age = 64). Among patients without prior chemo-
therapy, treatment with elacestrant was associated with significantly prolonged PFS compared to SOC
in both the overall population (hazard ratio [HR] = 0.68 [95% CI, 0.52-0.89] P = 0.004; median PFS
3.7 vs 2.0; 6-mo PFS 38% vs 23%; 12-mo PFS 27% vs 12%), and patients with mESR1 (HR = 0.54
[95% CI, 0.36-0.80] P = 0.002; median PFS 5.3 vs 1.9; 6-mo PFS 44% vs 24%; 12-mo PFS 31%
vs 12%). Key treatment-related adverse events (AEs) in the no prior chemotherapy elacestrant group
were nausea (25.9%), fatigue (12.7%), and hot flush (11.1%). There were no treatment-related
deaths in either group. Conclusions: Among patients with ER+/HER2— mBC without prior chemothera-
py, elacestrant significantly prolonged PFS compared to SOC endocrine therapy and showed favorable
outcomes in this subgroup. Clinical trial information: NCTO3778931. Research Sponsor: Radius
Health, Inc and the Menarini Group.
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Clinical and radiographic characteristics of patients with metastatic breast cancer and
pseudocirrhosis: A single-center retrospective cohort study.

Laura Ann Huppert, Zak Walker, Moming Li, Mi-Ok Kim, Jennie Callan, Melanie Majure,
Michelle E. Melisko, Hope S. Rugo, Spencer Behr, Amy Jo Chien; UCSF Helen Diller Comprehensive
Cancer Center, San Francisco, CA; UCSF, San Francisco, CA; University of California-San Francisco,
San Francisco, CA; Arcus Biosciences, Hayward, CA; University of California San Francisco Helen Dil-
ler Family Comprehensive Cancer Center, San Francisco, CA; University of California, San Francisco
Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; Department of Medicine, Uni-
versity of California San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco,
CA; University of California San Francisco, Helen Diller Family Comprehensive Cancer Center, San
Francisco, CA

Background: Pseudocirrhosis is a term used to describe changes in hepatic contour that mimic cirrhosis
radiographically, but lack the classic pathologic features of cirrhosis. This radiographic finding is fre-
quently found in patients with metastatic breast cancer (MBC); the pathophysiology and clinical conse-
quences are poorly understood. The objective of this study is to describe the patient, tumor, and
treatment characteristics associated with pseudocirrhosis, and to assess associated clinical outcomes.
Methods: In this retrospective study, we identified patients with MBC and imaging findings consistent
with pseudocirrhosis (diffuse liver contour abnormalities) who were treated at the University of Califor-
nia San Francisco from 2002-2021. We used chart extraction and radiology review to determine demo-
graphic characteristics, treatment history, response to treatment, imaging features, and complications
of pseudocirrhosis. Comparisons between groups were made using the unpaired t-test or two-sided
Fisher's exact test. Results: 120 patients with MBC and radiographic evidence of pseudocirrhosis were
identified with the following BC subtypes: Hormone receptor (HR) positive, HER2 negative (n = 99,
82.5%), HR+/HER2+ (n = 14, 11.7%), HR-/HER2+ (n = 3, 2.5%), and triple negative (TNBC; n = 4,
3.3%). All patients with pseudocirrhosis had liver metastases (n = 120, 100.0%) and 82.5% (n = 99)
had > 15 lesions. Median time from diagnosis of MBC to radiographic evidence of pseudocirrhosis was
29.2 months. Most patients received chemotherapy for MBC prior to the finding of pseudocirrhosis (n
=111, 92.5%) with median 2.0 lines. Pseudocirrhosis was observed in the setting of stable or re-
sponding disease in 50% of patients (n = 60). Patients received a median of 1.0 line of additional
therapy after pseudocirrhosis diagnosis, with a median overall survival of 7.9 months from pseudocir-
rhosis to death. Sequelae of pseudocirrhosis included the radiographic finding of ascites (n = 97,
80.8%), gastric/esophageal varices (n = 68, 56.7%), splenomegaly (n = 26, 21.7%), Gl bleeding (n =
12, 10.0%), or hepatic encephalopathy (n = 11, 9.2%). Radiographic evidence of ascites was associ-
ated with a shorter survival from MBC diagnosis compared to no ascites (42.8 vs. 76.2 months, p = <
0.001). Gl/Hepatology consultation was uncommon (n = 9, 7.5%). Conclusions: To our knowledge,
this is the largest reported case series of patients with MBC and pseudocirrhosis. Nearly all patients
had HR+ disease and extensive liver metastases. Pseudocirrhosis was frequently observed in the set-
ting of responding or stable disease, creating complexity in management. Survival was short in all pa-
tients, particularly patients with radiographic evidence of ascites. Further understanding of the
pathogenesis of and risk factors for pseudocirrhosis could help improve outcomes for this condition.
Research Sponsor: None.
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A multiple center, open-label, single-arm, phase Il clinical trial of MRG0O02, an HER2-
targeted antibody-drug conjugate, in patients with HER2-low expressing advanced or
metastatic breast cancer.

Zefei Jiang, Tao Sun, Xiaojia Wang, Qiang Liu, Min Yan, Zhongsheng Tong, Cuizhi Geng, Jinhai
Tang, Yongmei Yin, Guohua Yu, Jingfen Wang, Wuyun Su, Shusen Wang, Yueyin Pan, Hua Yang;
The Fifth Medical Center of Chinese PLA General Hospital, Beijing, China; Liaoning Cancer Hospital
and Institute, Shenyang, China; Zheijang Cancer Hospital, Hangzhou, China; Sun Yat-sen Memorial
Hospital, Sun Yat-sen University, Guangzhou, China; The Affiliated Cancer Hospital of Zhengzhou Uni-
versity & Henan Cancer Hospital, Zhengzhou, China; Tianjin Medical University Cancer Institute and
Hospital, Tianjin, China; The Fourth Hospital of Hebei Medical University, Shijiazhuang, China; The
First Affiliated Hospital of Nanjing Medical University, Nanjing, China; Weifang People's Hospital,
Weifang, China; Linyi Cancer Hospital, Linyi, China; The Affiliated Hospital of Inner Mongolia Medical
University, Hohhot, China; Sun Yet-sen University Cancer Center, Guangzhou, China; Anhui Provincial
Hospital, Hefei, China; Affiliated Hospital of Hebei University, Baoding, China

Background: MRGOO2 is a novel HER2-targeted ADC, composed of a sugar-modified trastuzumab,
MMAE payload and a cleavable vc-linker. MRGOO2 was effective in HER2-low expressing breast can-
cer in preclinical studies. Hence, we conducted the phase Il study to evaluate the safety and anti-tu-
mor efficacy of MRGOO2 in HER-low breast cancer. Methods: HER2 low tumor expression was
determined by a central lab and had to be immunohistochemistry (IHC)1+ or 2+/ISH-. Eligible patients
had advanced/metastatic HER2-low expressing breast cancer that failed standard therapies. MRG0O02
was administered intravenously once every 3 weeks at the dose of 2.6 mg/kg, until disease progression
or unacceptable toxicity which ever occurred first. The primary endpoint was objective response rate
(ORR) assessed by independent review committee (IRC). The secondary endpoints were progression-
free survival (PFS), disease control rate (DCR), and safety. Results: A total of 56 female patients with
HER2-low advanced or metastatic breast cancer were enrolled at the time of data cut-off (Dec 31,
2021) and had received at least one cycle of MRGOO2. The median age was 55 (30-72) years. Most
patients were HER2 IHC1+ (83.9%), hormone receptor positive (HR+) (85.7%), and with a ECOG PS
of 1 (567.1%). Twenty-eight patients (50.0%) had received at least 2 lines of chemotherapy and the
median treatment was 3. Forty-one patients (73.2%) had visceral metastasis and 31 patients (55.4%)
had bone metastasis. The ORR and DCR in 49 evaluable patients were 34.7% and 75.5%, with 17
PR, 20 SD and 12 PD. Subgroup analysis indicated that the ORR was 39.5% (15/38) and DCR was
76.3% (29/38) among the evaluable patients with visceral metastasis. The tumor responses were simi-
lar in both the HER2 IHC 1+ and IHC 2+ subgroups, as is 34.1% and 37.5% respectively, which
might be attributed to fewer IHC 2+ enroliment in this trial. Although only 8 HR- subjects enrolled in
our study, the ORR (37.5%) and DCR (62.5%) is promising in these triple negative BC patients post
to >2 line therapies. Most common treatment related adverse events (TRAESs) were grade 1 or 2. The
most common TRAEs (>20%) were neutrophil count decreased (53.6%), white blood cell count de-
creased (48.2%), AST increased (46.4%), alopecia and ALT increased (39.3%), blood lactate dehy-
drogenase increased(33.9%), GGT increased (32.1%), nausea (32.1%), vomiting (23.2%),
constipation (23.2%), diarrhea(23.2%) and hyperglycemia (21.4%). Most common grade >3
TRAE(>10%) was neutrophil count decreased(14.3%). No patients died due to MRGOOZ2. Conclusions:
MRGOO02 shows promising efficacyand well tolerated in patients with HER2-low breast cancer. Further
evaluation is underway. Clinical trial information: NCT0O4742153. Research Sponsor: Shanghai Mirac-
ogen Inc.
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Patient-reported outcomes for measuring the quality of life in advanced breast cancer
treated with third-line and beyond chemotherapy-based regimens: A national cross-
sectional study.

Xiuwen Guan, Xiaoyan Yan, Ying Wang, Xichun Hu, Xiaoying Sun, Zhanhong Chen, Xiaochen
Zhang, Ying Dong, Wenyan Chen, Yanxia Shi, Jing Cheng, Zhihong Mei, Fei Ma; National Cancer
Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, China; Peking University Clinical Research Insti-
tute, Beijing, China; Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, China; De-
partment of Medical Oncology, Fudan University Cancer Hospital, Shanghai, China; Huanxing Cancer
Hospital, Beijing, China; Department of Breast Medical Oncology, Cancer Hospital of the University of
Chinese Academy of Sciences, Zhejiang Cancer Hospital, Hangzhou, China; Department of Medical
Oncology, The First Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou, China; The
second Affiliated Hospital Zhejiang University School of Medicine, Hangzhou, China; The Third Hospi-
tal of Nanchang, Jiangxi, China; Sun Yat-sen University Cancer Center, Guangzhou, China; Department
of Breast Oncology, Union Hospital, Tongji Medical College, Huazhong University of Science
&Technology, Wuhan, China

Background: Prolongation of survival and maintenance of quality of life (QoL) are the primary therapeu-
tic goals in advanced breast cancer. Around 10% of adverse events (AEs) in the CTCAE are symptomat-
ic AEs (e.g., nausea, sensory neuropathy), which can severely and directly affect the QoL of patients.
However, seldom evidence mapped the QoL and symptomatic AEs utilizing patient-reported outcomes
(PROs) in heavily pretreated breast cancer patients. This study aimed to investigate the PROs for mea-
suring the QoL and symptomatic AEs of advanced breast cancer treated with third-line and beyond
chemotherapy-based regimens in China. Methods: This national survey enrolled patients with advanced
breast cancer receiving third-line and beyond chemotherapy-based regimens in 59 centers all over Chi-
na from March to April in 2021. Each patient filled out a questionnaire containing demographic infor-
mation, medical history, EORTC-QLQ-C30, and symptomatic AEs. The symptomatic AEs included
fatigue, nausea/vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, alopecia, fe-
ver, and limb numbness. The range method was used for the linear conversion of the PRO scores,
which were converted into standardized scores of O to 100. Results: This study enrolled 1015 patients
with the median age of 52 years. The QoL of all patients were poor, with the global health status score
of 52.4+17.7 (Table). All the symptomatic AE scores were low among the patients. However, no signif-
icant differences were observed in global health status and symptomatic AEs between mono-chemo-
therapy and multi-agent chemotherapy (All P>0.05). Conclusions: The QoL of advanced breast cancer
patients treated with third-line and beyond chemotherapy were poor, especially in symptomatic AEs.
In addition, the EOTRC-QLQ-C30 scale appears to underestimate the differences in symptomatic AEs
between mono-chemotherapy and multi-agent chemotherapy, probably due to a lack of sensitivity of
the scale, which fails to match the actual clinical observations of the PROs and QoL. Therefore, new
scales need to be developed for the evaluation of symptomatic AEs and QoL in advanced breast cancer.
Research Sponsor: Nature Science Foundation of China (82103634).

The comparation of the scores of QoL and symptomatic AEs between mono-
chemotherapy and multi-agent chemotherapy.

Mono-
Symptomatic All chemotherapy Multi-agent P
AEs (n=1015) (n=784) chemotherapy (n=231) value
Global Health  52.4+17.7 52.0+17.8 53.8+17.4 0.319
Status
Fatigue 43.0+£25.8 42.8+26.3 43.8+24.2 0.622
Nausea and 47.7+28.7 48.4+28.9 45.4+27.9 0.155
vomiting
Pain 48.2+27.8 47.9+28.2 49.5+26.3 0.503
Insomnia 42.8+30.7 43.1+30.4 42.0+£31.6 0.518
Appetite loss ~ 45.4+29.4 45.9+29.5 43.7+29.1 0.330
Diarrhea 55.9+32.6 55.6+32.4 57.0+33.6 0.567
Alopecia 37.0+£31.6 36.56+£31.1 38.4+£33.3 0.534
Limb 47.5+£30.8 47.3+30.9 48.3+30.7 0.654

numbness
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A novel oral paclitaxel and HM10381 (oraxel)-treated metastatic breast cancer: A
phase | study (KX-ORAX-CN-007).

Tao Qin, Xiuping Lai, Ying Wang, Jing Wang, Junyi Chen, Yiwen Zhang, Junyan Wu, Erwei Song,
Herui Yao; Sun Yat-sen University Sun Yat-sen Memorial Hospital, Guangzhou, China; Sun Yat-sen
Memorial Hospital, Sun Yat-sen University, Guangzhou, China; Phase I clinical center Sun Ya-sen Me-
morial Hospital Sun Yat-sen University, Guangzhou, China; Sun Yat-Sen Memorial Hospital, Sun Yat-
Sen University, Guangzhou, China; Guangdong Provincial Key Laboratory of Malignant Tumor Epige-
netics and Gene Regulation, Department of Oncology, Sun Yat-sen Memorial Hospital, Sun Yat-sen
University, Guangzhou, China

Background: This phase | study assessed the pharmacokinetics, safety, antitumor activity of oral pacli-
taxel and HM10381 (Oraxel) in patients with metastatic breast cancer. Methods: Oraxol (oral paclitaxel
205 mg/m? plus HM30181A 15 mg) daily for 3 consecutive days weekly for up to 16 weeks was ad-
ministered to patients. The primary objective endpoint was pharmacokinetic analysis. The secondary
endpoint were objective response rate (ORR) and safety. For pharmacokinetic analysis, timed blood
samples were collected. Results: Twenty-four female patients were enrolled from Apr 2019 to Aug
2019. The median age was 53 years (range: 35 to 70 years). The mean lines and median line of treat-
ment were 2.5 and 2, respectively. Previous breast cancer treatments included chemotherapy in 23
(96%) patients, hormonal therapy in 20 (83%) patients. Prior taxanes therapy was reported in 20
(83%) patients. There were 15 patients in efficacy dataset. The best ORR (Investigator) was PR in
40%, SD in 53%, and PD in 7%. The best overall response rate (ICRRC) was PR in 36%, SD in 57%,
and PD in 7% of patients. There were no hypersensitivity-type reactions. Adverse events of interest
neutropenia, neurotoxicity, and diarrhea were reported as 20 (83%), 7 (29%) and 11 (46%), retro-
spectively. A total of 15 (63%) patients experienced Grade >3 TEAESs, including neutrophil count de-
creased in 11 (46%) patients, WBC count decreased in 8 (33%) patients. Treatment related SAE was
reported in 1 (4.17%) patient experienced febrile neutropenia, pneumonia, and septic shock. The PK
data indicated that the efficacy response is not associated with oral paclitaxel exposure parameters
AUC or Cmax. Conclusions: The study showed that Oraxol as novel oral chemotherapy agent shows
promising antitumor activity in patients with metastatic breast cancer, manageable toxicity, and no hy-
persensitivity-type reactions. Clinical trial information: NCT04993040. Research Sponsor: Athenex
Pharmaceuticals (Chong Qing) Limited.
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Impact of an individualized counseling program on weight loss and quality of life in
breast cancer survivors.

Iktej Singh Jabbal, Nadeem Bilani, Barbara Dominguez, Amanda Stevenson, Hong Liang, Anas
Hadeh, Zeina A. Nahleh, Elizabeth Rodriguez Stone; Cleveland Clinic Florida, Weston, FL

Background: Survivors of breast cancer who are obese have a greater than two-fold increase in mortality
compared to their counterparts. We assessed the feasibility of an individualized nutrition counseling
and exercise program with the goal of helping participants achieve a loss of 10% body weight. Second-
ary endpoints included impact on multiple metabolic parameters, cardiovascular health, and quality of
life. Methods: We present preliminary data from a single-arm pilot trial (NCTO4365569) whereby survi-
vors of breast cancer with BMI > 25 kg/m? participated in a 6-month, individualized counseling pro-
gram. A registered dietitian (RD) counseled patients based upon recommendations by the American
Cancer Society. The intervention included in-person (baseline, months 3 and 6) and telephone visits
(months 1, 2, 4, and 5). The nutrition component included weight and body composition measures
and blood work, including lipid panel and hemoglobin Alc. Cardiovascular fitness and extrapolated
VO2 max were measured using SHAPE study. Quality of life was evaluated using: the Functional As-
sessment of Cancer Therapy — Breast Cancer (FACT-B), the Brief Pain Inventory (BPI), the Generalized
Anxiety Disorder-7 (GAD-7), the Patient Health Questionnaire-9 (PHQ-9), and the NCCN Distress Ther-
mometer. Paired statistics were used to compare changes in these aforementioned outcomes pre-and
post-intervention. Results: A total of n=55 female breast cancer survivors (mean age 58.1+ 9.13) were
enrolled. N=28 completed the trial to date. While 14.3% of participants lost >10% of their baseline
weight, 21.4% lost 5-10 % of their weight. Patients had a mean 45.30% drop in body fat composition
overall (p<0.001). There was no statistically significant difference in lipids and hemoglobin Alc. In
terms of cardiovascular function, a decline in mean VO, max of -4.71 (SD 4.71, p <0.001) was ob-
served, accompanied by a decline in mean METS of -1.09 (SD 0.84, p <0.001). Higher compliance
with the intervention was associated with losing weight (p 0.001). FACT-B scoring revealed improve-
ments in Physical (mean +1.92, SD 3.82), Emotional (mean +1.03, SD 2.71), and Functional well-
being (mean +2.70, SD 4.34) (p <0.05). This trial was also associated with lower indicators of depres-
sion, as evaluated by PHQ-9 scoring (mean -1.32, SD 3.19, p 0.038). Even in patients with weight
gain, improvements in QoL surveys were observed, although not statistically significant, likely due to
the small sample size in this subpopulation (n = 7). Conclusions: An individualized counseling program
benefits survivors of breast cancer who are overweight by helping them reduce weight and improve
their overall quality of life. While no improvements in VO2 max levels were observed, this may be par-
tially explained by a decrease in effort on the part of participants. Further investigation into the utility
of extrapolated VO2 max using the SHAPE study is ongoing. Clinical trial information: NCT04365569.
Research Sponsor: Weston, Florida Internal Research.
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Optimal timing and interval of imaging for metastatic breast cancer.

Shruti Rajesh Patel, Haruka Itakura, George W. Sledge; Stanford University, Stanford, CA; Stanford
University School of Medicine, Stanford, CA

Background: Breast cancer is a family of diseases with varying disease trajectories based on intrinsic bi-
ology of the tumor. The time of progression varies across & within subtypes, and with increasing rates
of drug resistance depending on prior therapeutic exposure. There is no strong consensus about opti-
mal surveillance and routine imaging in patients with metastatic breast cancer (mBC), but many oncol-
ogists report that monitoring strategies are based on strategies used in clinical trials. Methods: We
reviewed 17 prior Phase Il studies that led to FDA approval in mBC. We reviewed 8 studies for ER+
mBC, 5 studies for HER2+ mBC, 2 studies for triple negative (TNBC) mBC, and 2 studies for BRCA+
mBC. We calculated rates of progression or death (POD) per month for the first year on therapy using
data from survival analysis tables and compared them across the different types and lines of therapy.
Results: Risk of progression in mBC varies based on receptor status and line of therapy (Table). There
was a significant difference in POD rates between ER+ therapies compared with all other disease types
(HER2+, TNBC, BRCA) (p = 0.012). Patients with TNBC or receiving PARP inhibitors or later line
HER?2 therapies had higher POD rates than those with ER+ breast cancer or receiving first line HER2
therapy (6.9% vs 4.1% per month; p = 0.0004). No significant difference was seen in the monitoring
frequency between ER+ and HER2+ disease (p = 0.39). Conclusions: These data suggest that shorter
interval imaging should be performed for patients with TNBC or receiving PARP inhibitors or later line
HER2 therapies. Surveillance imaging for patients with mBC should be based on disease biology, num-
ber of prior regimens, time since initiation of therapy, and regimen efficacy. Current imaging recom-
mendations are not data-based and do not adjust for new agents that have been approved. Oncologists
should integrate these into individualized estimates to determine optimum frequency of imaging in
clinical practice and research. Research Sponsor: None.

reatment Am: Risk of Control Am: Risk of Monitoring Median
gression or death/ progression or death/ frequency (Every PFS
month X Weeks) (months)

ER+ PALOMA2
ER+ MONARCH3  First
ER+ MONARCH2

3.10% Al 4.20% 12 248
313% Al 4.19% 8 282
5.30% 8 164
6
9

ER+ BOLEROZ
HER2+ CLEOPATRA  First

5.06%
5.14%

69
185
HER2+ HER2CLIMB  Subsequent  Tu 8.02% 69 7.8

Triple KEYNOTE
Negative 355

7.18% 8 97

Triple ASCENT 827% 6 56

BRCA+ OLYMPIAD 7.65% 6 7
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EPIK-B4: A phase 2, randomized study of metformin (MET) extended release (XR) +/-
dapaglifiozin (DAPA) to prevent hyperglycemia (HG) in patients (pts) with hormone
receptor-positive (HR+), human epidermal growth factor receptor 2-negative (HER2-),
PIK3CA-mutated (mut) advanced breast cancer (ABC) treated with alpelisib (ALP) and
fulvestrant (FUL).

William John Gradishar, Azeez Farooki, Karthik Giridhar, Heather Moore, Abigail Johnston,
Michelle Kristine Miller, Craig Wang, Albert Reising, Joyce O’Shaughnessy; Northwestern University
Feinberg School of Medicine, Chicago, IL; Memorial Sloan Kettering Cancer Center, New York, NY;
Mayo Clinic, Rochester, MN; Duke University Medical Center, Durham, NC; Connect IV Legal Services,
Inc., Miami, FL; Novartis Pharmaceuticals Corporation, East Hanover, NJ; Novartis Pharma AG, Basel,
Switzerland; Texas Oncology-Baylor Charles A. Sammons Cancer Center, Dallas, TX

Background: ALP (a-selective PI3K inhibitor and degrader) is approved with FUL for pts with PIK3CA-
mut HR+, HER2- ABC. HG is a known on-target effect of PI3K inhibition, manageable with oral anti-
HG agents such as MET and dose interruptions/modifications of ALP and reversible upon discontinua-
tion of ALP. Although HG management guidelines were refined throughout the SOLAR-1 and BYLieve
studies evaluating ALP + FUL/letrozole, there remains a need for optimized strategies beyond initial
MET therapy that offers earlier and more sustained improvement of HG, particularly for pts at an in-
creased risk for severe HG. In preclinical models, the addition of a SGLT2 inhibitor to ALP (+/— MET)
reduced HG while maintaining ALP efficacy. The aim of this study is to evaluate the safety and efficacy
of prophylactic MET XR +/— the SGLTZ2 inhibitor DAPA in reducing severe HG in pts with PIK3CA-mut
HR+, HER2— ABC on ALP + FUL with an increased risk for severe HG (grade > 3) on ALP. Methods:
EPIK-B4 is a Phase Il, randomized (1:1), open-label, active-controlled study assessing the efficacy
and safety of MET XR +/— DAPA (starting at Cycle 1 Day 1 [C1D1]) with ALP (300 mg orally [PO],
once daily [QD], starting at C1D8) + FUL (500 mg intramuscularly on C1D1, C1D15, and D1 of subse-
quent cycles) in pts (N ~ 132) with HR+, HER2—, PIK3CA-mut ABC after progression on/after endo-
crine-based treatment (Tx). MET XR is administered PO starting at 500 mg QD (titrated up to 2 g QD)
and MET XR + DAPA starting at 500 mg and 5 mg QD (titrated up to 2 g and 10 mg QD), respectively.
Eligible pts include adult men or postmenopausal women with confirmed HR+, HER2—-, PIK3CA-mut
ABC and > 1 risk factor for severe HG (diabetes [fasting plasma glucose (FPG) > 126 mg/dL and/or
HbAlc > 6.5%], prediabetes [FPG > 100 to < 126 mg/dL and/or HbAlc 5.7% to < 6.5%], obesity
[BMI > 301, age > 75 years); prior endocrine-based Tx (eg, FUL or oral SERD) was permitted. Random-
ization is stratified by baseline diabetes status. Key exclusion criteria include > 1 line of Tx in the met-
astatic setting; prior chemotherapy (metastatic setting) or PI3K, mTOR, or AKT inhibitor; type | or I
diabetes requiring Tx; or antecedent of pancreatitis or severe cutaneous reaction. The primary endpoint
is the occurrence of severe HG (grade > 3 [glucose > 250 mg/dL] based on laboratory assessments)
over the first 8 weeks of ALP + FUL. Secondary endpoints include progression-free survival, overall re-
sponse and clinical benefit rates with confirmed response, safety, and tolerability. A biomarker analysis
is planned as an exploratory objective. Recruitment is ongoing with enrollment planned in 56 sites
across 8 countries; completion of primary data collection is anticipated in 2023. Clinical trial
information: NCT04899349; EUDRACT#2021-001908-15. Research Sponsor: Novartis Pharma-
ceuticals Corporation.
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Phase 3 study of tucatinib or placebo in combination with trastuzumab and
pertuzumab as maintenance therapy for HER2+ metastatic breast cancer
(HER2CLIMB-05, trial in progress).

Erika P. Hamilton, Ciara Catherine Maria O’Sullivan, Miguel Martin, Joohyuk Sohn, Konstantinos
Tryfonidis, Libero Santarpia, Shan Yang, Veronique C Dieras; Sarah Cannon Research Institute at
Tennessee Oncology, Nashiville, TN; Mayo Clinic, Rochester, MN; Hospital General Universitario Gre-
gorio Maranon, Madrid, Spain; Yonsei Cancer Center, Yonsei University College of Medicine, Seoul,
South Korea; Oncology, Merck & Co., Inc., Kenilworth, NJ; Seagen Inc., Bothell, WA; Eugene Marquis
Centre, Rennes, France

Background: The current first-line (1L) standard of care (SOC) for human epidermal growth factor re-
ceptor 2-positive (HER2+) metastatic breast cancer (MBC) is trastuzumab (T) plus pertuzumab (P)
and a taxane. Despite advances in 1L SOC, most patients (pts) progress during maintenance therapy
with T+P. Tucatinib is a tyrosine kinase inhibitor (TKI) approved in combination with T and capecita-
bine for adults with HER2+ MBC, with and without brain metastases (BM). In HER2CLIMB, the addi-
tion of tucatinib significantly prolonged progression-free survival (PFS) and overall survival (OS) in pts
with HER2+ MBC and was well tolerated. Adding tucatinib also reduced the risk of disease progression
or death in pts with untreated and/or active BM (Murthy et al. 2020, Curigliano et al. 2021). HER2-
CLIMB-05 investigates whether adding tucatinib to 1L SOC as maintenance therapy will extend PFS
while maintaining quality of life (QOL). Methods: HER2CLIMB-05 (NCT05132582) is a phase 3, ran-
domized, double-blind study evaluating tucatinib plus T+P as maintenance therapy for HER2+ MBC.
Approximately 650 pts will be enrolled. Eligible pts will have advanced HER2+ disease, no progression
on 4-8 cycles of prior 1L SOC, ECOG Performance Status of O or 1, and no or asymptomatic BM. Ex-
clusion criteria include prior treatment with anti-HER2 and/or anti-epidermal growth factor receptor
TKI (prior SOC for early BC is permitted) or inability to undergo contrast magnetic resonance imaging
of the brain. Pts will be randomized 1:1 to receive either tucatinib or placebo twice daily, with T+P
once every 21 days. Pts with HR+ disease may receive endocrine therapy. The primary endpoint is in-
vestigator-assessed PFS. Secondary endpoints include OS (key endpoint), time to deterioration of
health-related QOL, central nervous system PFS, safety, and pharmacokinetic (PK) parameters. PFS
and OS will be compared using a 2-sided stratified log-rank test between treatment groups. Time-to-
event endpoints will be summarized using the Kaplan—-Meier method. PK and safety data will be sum-
marized using descriptive statistics. Enrollment is ongoing in the US, with additional sites planned.
Clinical trial information: NCT05132582. Research Sponsor: Seagen.
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EPIK-B5: A phase lll, randomized study of alpelisib (ALP) plus fulvestrant (FUL) in
patients with hormone receptor-positive (HR+), human epidermal growth factor
receptor 2-negative (HER2-), PIK3CA-mutated advanced breast cancer (ABC)
progressing on/after an aromatase inhibitor (Al) with a cyclin-dependent kinase 4/6
inhibitor (CDK4/6i).

Michelino De Laurentiis, Luis Costa, Joseph Gligorov, Ann Knop, Elzbieta Senkus-Konefka, José A.
Garcia-Saenz, Peter Schmid, Aurelia Heniquez, Paolo Serra, Albert Reising, Sherko Kuemmel; Isti-
tuto Nazionale Tumori IRCCS “Fondazione G. Pascale"-Breast Oncology Unit, Naples, Italy; Hospital
Santa Maria, Lisbon, Portugal; Institut Universitaire de Cancérologie AP-HP, Sorbonne Université,
Paris, France; Copenhagen University Hospital, Copenhagen, Denmark; Medical University of Gdansk,
Gdanhsk, Poland; Instituto de Investigacion Sanitaria Hospital Clinico San Carlos (IdISSC), Madrid,
Spain; Centre for Experimental Cancer Medicine, Barts Cancer Institute, Queen Mary University of
London, London, United Kingdom; Novartis Pharmaceuticals Corporation, East Hanover, NJ; Novartis
Pharma AG, Basel, Switzerland; Kliniken Essen-Mitte, Essen, Germany

Background: Endocrine therapy (ET) + CDK4/6i is standard of care for HR+, HER2— ABC; however,
CDKA4/6i resistance, in which the phosphatidylinositol-3-kinase (PI3K) pathway has a key role, remains
challenging. Progression-free survival (PFS) for > 2nd-line ET monotherapy post CDK4/6i is poor; prog-
nosis may be worse in patients with a PI3KCA mutation. ALP (PI3K-a selective inhibitor and degrader)
+ FUL is approved by the European Medicines Agency (EMA) for HR+, HER2—, PIK3CA-mutated ABC
after ET monotherapy. Outside the EMA, ALP + FUL approval includes post-CDK4/6i use. ALP + FUL
has shown clinical activity and consistent safety in a small subpopulation in SOLAR-1 with prior
CDK4/6i treatment (n = 9) and in BYLieve Cohort A (CDK4/6i + Al as immediate prior treatment; n =
121). The EPIK-B5 study aims to confirm the efficacy and safety of ALP + FUL in a larger population
with HR+, HER2-, PIK3CA-mutated ABC with prior CDK4/6i + Al treatment. Methods: EPIK-B5 is a
Phase |11, randomized (1:1), double-blind, placebo-controlled study assessing the efficacy and safety
of ALP (300 mg/d orally starting Cycle 1 Day 1 [C1D1]) + FUL (500 mg intramuscularly on C1D1 and
C1D15, and D1 of subsequent cycles) in patients (N ~ 234) with HR+, HER2—, PIK3CA-mutated
ABC progressing on/after CDK4/6i + Al. Patients randomized to placebo + FUL can cross over to ALP +
FUL after progression. Randomization is stratified by presence of lung and/or liver metastasis and prior
CDK4/6i setting. Adult men or postmenopausal women with confirmed HR+, HER2-, PIK3CA-mutated
ABC and > 1 measurable lesion are eligible. The primary endpoint is PFS per blinded independent re-
view committee assessment. Secondary endpoints include overall survival, overall response and clini-
cal benefit rates, duration of and time to response, PFS by PIK3CA-mutation status in circulating
tumor DNA, PFS on next-line treatment, time to definitive deterioration of ECOG status, quality of life
(Qol), and safety and tolerability. Exploratory endpoints include biomarker analyses, additional QoL
endpoints, and time to subsequent chemotherapy. Recruitment is ongoing, with enroliment planned
over 2 years in 18 countries; completion of primary data collection is anticipated in 2026. Clinical
trial information: NCT05038735; EUDRACT2021-001966-39. Research Sponsor: Novartis Pharma-
ceuticals Corporation.
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A randomized, multicenter, placebo-controlled, phase Il study to evaluate the efficacy
and safety of HER2/neu peptide GLSI-100 (GP2 + GM-CSF) in patients with residual
disease or high-risk PCR after both neo-adjuvant and postoperative adjuvant anti-
HER2 therapy, Flamingo-01.

Snehal Patel, Jaye Thompson, Mira Patel, F. Joseph Daugherty, C. Kent Osborne, Mothaffar F.
Rimawi; Greenwich LifeSciences, Stafford, TX; Lester and Sue Smith Breast Center, Dan L. Duncan
Comprehensive Cancer Center, Baylor College of Medicine, Houston, TX

Background: GP2 is a biologic nine amino acid peptide of the HER2/neu protein delivered in combina-
tion with Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF) that stimulates an immune re-
sponse targeting HERZ2/neu expressing cancers, the combination known as GLSI-100. In a
prospective, randomized, single-blinded, placebo-controlled, multicenter Phase |lb study, no recur-
rences were observed in the HER2+ population after 5 years of follow-up, if the patient was treated
with GLSI-100, survived and was followed from more than 6 months (p = 0.0338). Immunotherapy
elicited a potent response measured by skin tests and immunological assays. Of the 146 patients that
have been treated with GLSI-100 over 4 clinical trials, GLSI-100 was well-tolerated and no serious ad-
verse events were observed considered related to the immunotherapy. Methods: This Phase 3 trial is a
prospective, randomized, double-blinded, multi-center study. After 1 year of trastuzumab-based thera-
py, 6 intradermal injections of GLSI-100 or placebo will be administered over the first 6 months and 5
subsequent boosters will be administered over the next 2.5 years for a total of 11 injections over 3
years. The participant duration of the trial will be 3 years treatment plus 1 additional year follow-up for
a total of 4 years following the first year of treatment with trastuzumab-based therapy. Patients will be
stratified based on residual disease status at surgery, hormone receptor status and region. Approxi-
mately 498 patients will be enrolled. To detect a hazard ratio of 0.3 in invasive breast cancer free sur-
vival (IBCFS), 28 events will be required. An interim analysis for superiority and futility will be
conducted when at least 14 events have occurred. This sample size provides 80% power if the annual
rate of events in placebo patients is 2.4% or greater. Up to 100 non-HLA-A*02 subjects will be en-
rolled in an open-label arm. Eligibility Criteria: The patient population is defined by these key eligibility
criteria: HER2/neu positive and HLA-A*02; Residual disease or High risk pCR (Stage Il at presenta-
tion) post neo-adjuvant therapy; Exclude Stage 1V; Completed at least 90% of planned trastuzumab-
based therapy. Trial Objectives: To determine if GP2 therapy increases IBCFS; To assess the safety
profile of GP2; To monitor immunologic responses to treatment and assess relationship to efficacy and
safety. Accrual: Site selection and study start-up is in progress at multiple sites. Target enroliment is
598 subjects. Clinical trial information: 05232916. Research Sponsor: Greenwich LifeSciences, Inc.
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Phase 2 trial of tucatinib plus trastuzumab deruxtecan in patients with HER2 + locally
advanced or metastatic breast cancer with and without brain metastases
(HER2CLIMB-04, trial in progress).

lan E. Krop, Lisa A. Carey, Jorge Ramos, Yiyi Chen, Erika P. Hamilton; Dana-Farber Cancer Insti-
tute, Boston, MA; UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC; Seagen Inc., Both-
ell, WA; Sarah Cannon Research Institute/Tennessee Oncology, Nashville, TN

Background: Tucatinib is an oral reversible small-molecule tyrosine kinase inhibitor highly selective for
human epidermal growth factor receptor 2 (HER2). Tucatinib is approved in the US for use in combi-
nation with trastuzumab and capecitabine in adult patients with HER2+ metastatic breast cancer
(MBC), with and without brain metastases, who have received >1 prior anti-HER2-based regimens in
the metastatic setting. Trastuzumab deruxtecan (T-DXd), an antibody—drug conjugate (ADC) compris-
ing a HER2-directed monoclonal antibody conjugated to a topoisomerase | inhibitor payload, is also
approved in the US for patients with HER2+ MBC. In HER2+ breast cancer (BC) xenograft models, tu-
catinib increased the antitumor activity of a HER2-directed ADC comprising a HER2-directed mono-
clonal antibody conjugated with 8 exatecan moieties (T-Ex) when compared to T-Ex alone (Kulukian
et al 2019). While significant advances have been made in the treatment of patients with HER2+ BC,
treatment of metastatic disease remains a clinical challenge due to limited treatment options. Meth-
ods: HER2CLIMB-04 (NCT0O4539938) is a single-arm, open-label, multicenter, phase 2 study evalu-
ating the efficacy and safety of tucatinib plus T-DXd in previously treated patients aged >18 years with
unresectable, locally advanced, or metastatic (LA/M) HER2+ BC. Patients must have prior treatment
with a taxane and trastuzumab (with or without pertuzumab) in the LA/M setting or progressed within 6
months after neoadjuvant or adjuvant treatment involving a regimen including a taxane and trastuzu-
mab (with or without pertuzumab). Patients with brain metastases, including active brain metastases,
may be enrolled. A safety lead-in portion of the study with 10 patients who were followed for at least 1
cycle has been completed. This portion of the study demonstrated a manageable safety profile so the
trial will enroll approximately 60 response-evaluable patients (including the 10 patients from the safe-
ty lead-in), evenly distributed between patients with and without brain metastases. The primary end-
point is confirmed objective response rate (cCORR) by investigator assessment per RECIST 1.1.
Secondary endpoints are progression-free survival (PFS), duration of response (DOR), disease control
rate (DCR) by investigator assessment per RECIST 1.1, overall survival, and safety. Exploratory end-
points will include cORR, PFS, DCR, and DOR by independent central review per RECIST 1.1, phar-
macokinetic analyses, biomarker analyses, and changes in patient-reported outcomes. Efficacy and
safety will be summarized with descriptive statistics. Enrollment in the US began in late 2020.
Clinical trial information: NCT04539938. Research Sponsor: Seagen.
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Targeting HER2-positive metastatic breast cancer with ARX788, a novel anti-HER2
antibody-drug conjugate in patients whose disease is resistant or refractory to T-DM1,
and/or T-DXd, and/or tucatinib-containing regimens.

Janice M. Lu, Kevin Kalinsky, Debu Tripathy, George W. Sledge, William John Gradishar, Ruth
O’Regan, Joyce O’Shaughnessy, Shanu Modi, Haeseong Park, Amelia McCartney, Sophia Frentzas,
Catherine M. Shannon, Richard Wilhelm Eek, Miguel Martin, Giuseppe Curigliano,
Guy Heinrich Maria Jerusalem, Chiun-Sheng Huang, Michael F. Press, Sara M. Tolaney, Sara A.
Hurvitz; University of Southern California, Los Angeles, CA; Emory University at Winship Cancer Insti-
tute, Atlanta, GA; The University of Texas MD Anderson Cancer Center, Houston, TX; Stanford Univer-
sity School of Medicine, Stanford, CA; Robert H. Lurie Comprehensive Cancer Center of Northwestern
University, Chicago, IL; University of Wisconsin Carbone Cancer Center, Madison, WI; Baylor Universi-
ty Medical Center, Texas Oncology, US Oncology Network, Dallas, TX; Memorial Sloan Kettering Can-
cer Center, New York, NY; Siteman Cancer Center, Washington University School of Medicine, St.
Louis, MO; Monash Health, Melbourne, Australia; Monash Hospital, Victoria, Australia; Mater Cancer
Care Centre, South Brisbane, QLD, Australia; Border Medical Oncology, Wodonga, VIC, Australia; Insti-
tuto de Investigacion Sanitaria Gregorio Maranon, CIBERONC, Universidad Complutense de Madrid,
GEICAM Breast Cancer Group, Madrid, Spain; European Institute of Oncology IRCCS, University of Mi-
lan, Milan, Italy; CHU Liege and Liege University, Liege, Belgium; National Taiwan University Hospi-
tal, Taipei, Taiwan; Dana-Farber Cancer Institute, Boston, MA; David Geffen School of Medicine,
University of California Los Angeles, Los Angeles, CA

Background: The overexpression and/or amplification of human epidermal growth factor receptor 2
(HER2) occurs in approximately 20% of breast cancers (BC) and is a major driver of tumor develop-
ment and progression. This HER2 subtype confers aggressive tumor behavior and the HERZ2 receptor
remains a valuable target for antibodies, bi-specifics, and antibody drug conjugates (ADC). With advan-
ces in targeted therapy, patients with HER2-positive breast cancer (HER2+ BC) may experience an im-
proved prognosis, including survival. Novel HER2-targeted therapies are being investigated to
overcome drug resistance and to help mitigate adverse events (e.g., cardiotoxicity). ARX788 is a next-
generation ADC using a technology platform whereby a HER2 specific monoclonal antibody is conju-
gated with Amberstatin269 (AS269), a potent cytotoxic tubulin inhibitor. Site-specificity, high homo-
geneity, and stable covalent conjugation of ARX788 leads to its slow release and prolonged peak of
serum pAF-AS269, which may contribute to the lower systemic toxicity and increased targeted delivery
of payload to tumor cells at a lower effective dose compared to other HER2 ADCs. Clinical activity has
been seen in Phase | HER2 breast and pan-tumor studies. Methods: Trial Design: ACE-Breast-03
(NCT04829604) is a global, phase 2 study designed to assess anticancer activity and safety of
ARX788 in patients with metastatic HER2 positive breast cancer. Patients whose disease is resistant
or refractory to T-DM1, and/or T-DXd, and/or tucatinib-containing regimens are eligible. Patients must
have adequate organ function. Any brain metastases must be radiographically stable without steroid
dependence. Efficacy will be assessed using Response Evaluation Criteria in Solid Tumors (RECIST)
vl.1 by imaging every 6 weeks on study. Endpoints include objective response rate (ORR), disease
control rate (DCR), progression-free survival (PFS), overall survival (0S), best overall response (BOR),
duration of response (DOR), and time to response (TTR). The safety and tolerability profile will be eval-
uated. Blood samples will be collected at specified time points to determine serum concentrations of
ARX788, total antibody, and metabolite pAF-AS269. Potential predictive and/or prognostic biomarkers
at baseline and on-treatment will be analyzed for exploratory purposes. Descriptive statistics will be
used to evaluate anticancer activity, safety, and tolerability. The study is currently recruiting patients.
Please contact breastO3trialinquiry@ambrx.com for additional information. Clinical trial information:
NCT04829604. Research Sponsor: Ambrx, Inc.
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Targeting insulin feedback to enhance alpelisib (TIFA): A phase Il randomized trial in
metastatic, PIK3CA-mutant, hormone receptor—positive breast cancer.

Sherry Shen, Erica Salehi, Azeez Farooki, James Flory, Dominiq Williams, Andrea Carpio,
Cassandra Chang, Mario E. Lacouture, Eleni Andreopoulou, Sagar D. Sardesai, Komal L. Jhaveri,
Lewis Clayton Cantley, Marcus D. Goncalves, Neil M. lyengar; Memorial Sloan Kettering Cancer Cen-
ter, New York, NY; Memorial Sloan Kettering, New York, NY; Weill Cornell Medicine, New York, NY;
The Ohio State University Comprehensive Cancer Center, Division of Medical Oncology, Columbus,
OH; Weill Cornell Medical College, New York, NY; Weill Cornell Medicine, New York-Presbyterian Hos-
pital, New York, NY; Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY

Background: Breast cancer is the most common malignancy among women in the U.S. and is a leading
cause of cancer-related death. Among women with hormone receptor (HR)-positive, human epidermal
growth factor receptor 2 (HER2)-negative breast cancer, 45% harbor activating mutations in the PIK3-
CA gene, which induces hyperactivation of phosphatidylinositol 3-kinase (PI3K) and drives cell growth
and survival. The SOLAR-1 trial found that the combination of alpelisib, a PI3K inhibitor, and fulves-
trant, an endocrine therapy, significantly improved progression-free survival compared to fulvestrant
alone, leading to Food and Drug Administration approval in PIK3CA-mutated metastatic breast cancer.
While PI3K inhibition induces apoptosis of cancer cells, inhibition of this pathway in the liver and skel-
etal muscle impairs physiologic insulin signaling leading to hyperglycemia. This affects > 60% of pa-
tients, results in grade 3-4 hyperglycemia in 36% of patients, and is a major cause of interrupted/
reduced dosing or discontinuation. In preclinical models, application of a very low carbohydrate (keto-
genic) diet or a sodium-glucose cotransporter 2 inhibitor (SGLT2i), a commonly used diabetes medica-
tion, minimized hyperglycemia and improved the anti-tumor efficacy of PI3K inhibition. These
interventions are safe and feasible in cancer patients but have not been studied for the prevention of
PI3K inhibitor-associated hyperglycemia. Methoeds: We are conducting a multicenter phase Il clinical
trial (NCTO5090358) in patients receiving standard-of-care alpelisib plus fulvestrant to test the effica-
cy of three interventions (n = 106): 1) ketogenic diet, 2) low-carbohydrate diet, or 3) canagliflozin (a
SGLT2i) in preventing alpelisib-associated hyperglycemia. The goal of this study is to mitigate a major
toxicity of PI3K inhibitors and maximize their clinical efficacy. Eligible patients must be postmeno-
pausal and have histologically confirmed HR-positive, HER2-negative metastatic breast cancer, >1 ac-
tivating PIK3CA mutations, measurable disease per RECIST v1.1 or at least one predominantly lytic
bone lesion, recurrence or progression during or after endocrine-based therapy, ECOG performance sta-
tus of 0-1, hemoglobin Alc < 8%, and fasting blood glucose < = 140mg/dL. Prior CDK4/6 inhibitor
use is allowed. The primary endpoint is the grade 3-4 hyperglycemia-free rate at 12 weeks. Secondary
endpoints include the 6- and 12-month overall response rate, 6- and 12-month progression-free sur-
vival, alpelisib adherence, changes in systemic hormones and metabolites related to glucose homeo-
stasis, changes in body composition, and quality of life. The first patient was enrolled on October 15,
2021. Participating sites include Memorial Sloan Kettering Cancer Center, Weill Cornell Medical Cen-
ter, and the Ohio State University Wexner Medical Center. Clinical trial information: NCTO5090358.
Research Sponsor: Novartis.
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A phase Il, single-arm, non-randomized study of alpelisib (BYL719) in combination
with continued endocrine therapy following progression on endocrine therapy in
hormone receptor—positive, HER2-negative, PIK3CA-mutant metastatic breast cancer:
A Big Ten Cancer Research Consortium Study (btcrc-BRE19-409).

Cristina I. Truica, Amanda Marie Parkes, Oana Cristina Danciu, Monali K. Vasekar, Kent Hoskins,
Kari Braun Wisinski; Penn State Health Milton S. Hershey Medical Center, Hershey, PA; Department
of Medicine, Section of Hematology/Oncology Carbone Comprehensive Cancer Center University of
Wisconsin, Madison, WI; University of lllinois at Chicago College of Medicine, Division of Medical On-
cology, Chicago, IL; Penn State College of Medicine, Hershey, PA; University of lllinois Chicago, Chica-
go, IL; University of Wisconsin Carbone Cancer Center, Madison, WI

Background: The PI3K pathway is frequently altered in hormone receptor positive (HR+) breast cancer
(BC) and 40% of patients have PIK3CA mutations. The PI3Ka-specific inihibitor, Alpelisib, is FDA-ap-
proved in combination with fulvestrant for treatment of patients with HR+ HER2 negative (HER2-)
PIK3CA mutated, advanced BC following progression on or after a non-fulvestrant endocrine therapy
(ET) based regimen. We hypothesized that the benefit seen in the seminal SOLAR-1 study that com-
pared alpelisib plus fulvestrant to placebo with fulvestrant, was due to the addition of alpelisib, rather
than the change to fulvestrant, such that addition of alpelisib to ongoing ET at time of progression
could lead to similar outcomes. Unlike SOLAR-1, our study continues prior ET at time of progression
and requires prior CDK4/6 inhibitor therapy. Methods: We designed a phase Il single arm study that
tests the efficacy of adding alpelisib to ongoing ET at time of progression on ET. The primary objective
is to estimate the progression—free survival (PFS) of alpelisib with continued ET (aromatase inhibitor or
fulvestrant) following progression in patients with HR+ HER2-, PIK3CA mutant advanced BC. Second-
ary objectives are to estimate overall response rate, clinical benefit rate, duration of response, overall
survival and safety/tolerability. Correlative studies include evaluation of PIK3CA activity in circulating
tumor cell liquid biopsy at baseline, C1D15, C2D1, C4D1 and at progression and correlation with pri-
mary and secondary objectives. Eligibility: Men and postmenopausal female patients with histological-
ly confirmed ER and/or PR >1%, HER2- metastatic or unresectable BC with PIK3CA mutation and
either measurable disease or at least one predominantly lytic bone lesion. No more than two lines of
ET and no chemotherapy in the metastatic setting is allowed and patients must have received treat-
ment with a CDK4/6 inhibitor and have progressed on ET as last line of therapy. Exclusions include pri-
or PIK3CA, mTOR or AKT inhibitors in the metastatic setting, symptomatic active CNS metastases or
CNS metastases that require therapeutic interventions. Statistical Analysis. The sample size calcula-
tion is based on testing the null hypothesis that the median PFS is at most 5 months against the alter-
native that the PFS is greater than 5 months (based on data from SOLAR-1). An increase of at least 3
months in the median PFS will be considered a sufficient efficacy signal. A sample size of 44 subjects
is required to detect an anticipated increase in the median PFS from 5 to 8 months at the one-sided
0.10 significance level with 90% power, assuming a uniform accrual period of 24 months. Clinical
trial information: NCT04762979. Research Sponsor: NOVARTIS, The Kerry Taylor Memorial fund.
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A multicenter, open-label, phase 2 study of odetiglucan (IMPRIME PGG) and
pembrolizumab in patients with metastatic breast cancer (mBCA) who have
progressed through prior hormonal therapy.

Alison Stopeck, Michele Anne Gargano, Nick Niles, Blaine Rathmann, Michael Jon Chisamore,
Nandita Bose, Jose Luis Iglesias; Stony Brook Cancer Center, Stony Brook University, Stony Brook,
NY; HiberCell, Inc., New York, NY; Merck & Co., Inc., Kenilworth, NJ

Background: Hormone receptor (HR) positive/ human epidermal growth factor receptor 2-negative
(Her2-) breast cancer is generally considered ‘immunologically cold’ in comparison to TNBC or Her2+
breast cancer. Keynote-028 results showed a modest ORR of 12% to anti-PD1 antibody, pembrolizu-
mab (PEM) in previously treated HR+/ HER2-/programmed death ligand 1-positive (PD-L1-positive)
advanced breast cancer patients (pts). With limited options available, there is significant unmet need
to expand clinical benefit from ICI. Odetiglucan, a novel beta glucan, acts as a pathogen-associated
molecular pattern (PAMP) that drives a cascade of immune activating events. It repolarizes the immu-
nosuppressive microenvironment, activates the maturation of antigen presenting cells and significantly
enhances efficacy of ICI therapy in preclinical tumor models. In a Ph2 trial (IMPRIME 1) of odetiglu-
can + PEM in 44 pts with heavily pretreated metastatic TNBC, an ORR=15.9%, DCR=54.5%,
mDOR=12.7mo, mPFS=2.86 mo, 12 mo OS rate=57.6%, and m0S=16.4 mo were observed. Clinical
benefit was particularly evident in a subset of pts, mTNBC “converters” (12/44 pts) who were original-
ly diagnosed with ER/PR+ disease and progressed through endocrine therapies +/- CDK4/6 inhibitors.
In these 12 pts, an ORR=50%, DCR=83%, mDOR=11.2, mPFS=5.6 mo, 12-mo OS rate=64.8%, and
mOS=17.4 mo were observed. Methods: Odetiglucan + PEM is now being explored in pts with hor-
mone-resistant metastatic breast cancer (MBC). This is a phase 2, Simon’s 2-Stage study of MBC pts
who have progressed through prior hormonal therapy with >1 CDK4/6 inhibitor. Pts will receive odeti-
glucan 4 mg/kg/wk + PEM 200 mg Q3wk. Stage 1 will enroll 23 pts. If >4 pts have an objective re-
sponse after 12 wks of treatment, the study will proceed to Stage 2 enrolling an additional 24 pts
(N=47). Rejection of the null hypothesis requires >10 objective responses. Main eligibility criteria in-
clude: MBC having failed prior hormonal therapy with >1 CDK4/6 inhibitor, <2 chemotherapies, serum
ABA >20 pg/mL, and no prior ICl exposure. Primary endpoint is ORR (RECIST v1.1); secondary end-
points are PFS, OS, DCR, DoR, and safety. Exploratory objectives assess impact of the treatment com-
bination on immune activating events in peripheral blood and tumor biopsies, and correlate tumor
microenvironmental changes with clinical benefit Select subpopulations may be explored. Point esti-
mates with 95% confidence intervals (Cls) of ORR and DCR will be computed. Medians, first, and third
quartiles with 95% CI will be estimated using Kaplan-Meier method for other secondary endpoints.
Safety parameters will be summarized. The trial is sponsored by HiberCell, Inc. in collaboration with
Merck & Co. ~25 US sites will participate. Clinical trial information: NCTO5159778. Research Spon-
sor: HiberCell, Inc.
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DOLAF: An international multicenter phase Il trial of durvalumab (MEDI4736) plus
olaparib plus fulvestrant in patients with metastatic or locally advanced ER-positive,
HER2-negative breast cancer selected using criteria that predict sensitivity to olaparib.

Severine Guiu Lahaye, Judith Balmana Gelpi, Ludovic Gauthier, Frédéric Bigot, Anthony
Goncalves, Jean-Sebastien Frenel, Thomas Bachelot, Florence Dalenc, Audrey Mailliez, Camille
Chakiba, Dominique Genet, Nathalie Dohollou, Isabelle Desmoulins, Jean-Luc Re Canon, Clara
Guyonneau, Adrien Buisson, Louise-Marie Chevalier, Suzette Delaloge, Philippe Follana; Institut de
Cancerologie de Montpellier, Montpellier, France; Clinical Cancer Genetics and Breast Cancer Group,
Vall d’Hebron Institute of Oncology, Barcelona, Spain; Institut régional du Cancer de Montpellier,
Montpellier, France; Institut de Cancerologie de I'Ouest, Angers, France; Institut Paoli-Calmettes, Mar-
seille, France; Institut de Cancerologie de I'Ouest, Saint-Herblain, France; Centre Léon Bérard, Lyon,
France; Institut Claudius Regaud, |UCT-Oncopole, Toulouse, France; Centre Oscar Lambret, Lille,
France; Institut Bergonié, Bordeaux, France; ARCH/Polyclinique de Limoges, Limoges, France; Poly-
clinique Bordeaux Nord Aquitaine, Bordeaux, France; Centre Georges-Francois Leclerc, Dijon, France;
Grand Hopital de Charleroi, Charleroi, Belgium; Unicancer, Paris, France; Department of Biopathol-
ogy, Centre Léon BERARD, Lyon, France; Department of Biopathology, ICO-Centre Paul Papin, Angers,
France; Gustave Roussy, Paris, France; GINECO and Department of Medical Oncology, Centre An-
toine-Lacassagne, Nice, France

Background: PARP inhibitors have documented clinical activity in patients with HER2 negative breast
cancer (BC) and a germline pathogenic variant (PV) in BRCAI or BRCAZ2. Defects in other genes in-
volved in homologous recombination DNA repair (HRR) or mismatch repair pathway (microsatellite in-
stability MSI) have been associated with preclinical cellular sensitivity to PARP inhibitors. Several
preclinical and clinical studies have suggested synergy between immune checkpoint blockade and
PARP inhibitors. Indeed, tumors with deficiency in HRR have higher mutagenic potential and produce
a larger number of neoantigens. Around 60% of BC with a germline PV in BRCA1/2 are ER+/HER2- tu-
mors, and the ER-pathway remains a key target of their therapy. The combination of PARP inhibitors
with endocrine therapy has shown to be superior to monotherapy. Methods: DOLAF is an open-label, in-
ternational, multicentric, phase Il trial assessing the combination of olaparib, fulvestrant, and durvalu-
mab in ER+/HER?2- metastatic or locally advanced BC with somatic or germline PV in BRCA1, BRCAZ
or other genes implicated in the HRR pathway (ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FAN-
CA, FANDZ2, FANCL, MREI1A, NBN, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D and RAD54L)
or in MSI status or other actionable genes (AKT1, ESR1, FGFR1, FGFR2, FGFR3, and PIK3CA) all
based on central tumor NGS. Further an amendment in May 2021, patients with only alterations in
these other actionable genes can no longer be included. Patients must have received 1 prior line of en-
docrine therapy for their metastatic BC, including CDK4/6 inhibitor and maximum of 1 line of chemo-
therapy in the metastatic setting. Patients receive olaparib (twice daily at 300 mg), fulvestrant (2
intramuscular injections of 250 mg every 28 days) and durvalumab (1500 mg intravenous every 4
weeks). The primary objective is to evaluate the progression-free survival rate at 24 weeks. Secondary
endpoints include safety, overall survival, objective response rate, in the overall population and in the
germline BRCA mutated population. With an optimum two-stage Simon design, a = 2.5%, = 5%, p0
(probability of inefficiency maximum) = 50%, p1 (probability of minimum efficiency) = 65%, it is nec-
essary to include 158 patients. The strategy could be considered sufficiently effective if there are at
least 87 patients without progression at 24 weeks. Given the lack of safety data from this association,
a safety run-in phase including 6 patients has been completed without DLT. As of December 31,
2021, 266 patients have been screened of whom 102 have been treated. The first interim analysis oc-
cured in November 2021 after the inclusion of 64 evaluable patients. IDMC suggested that the trial
continue as planned. Clinical trial information: NCT04053322. Research Sponsor: Astrazeneca.
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postMONARCH: A phase 3 study of abemaciclib plus fulvestrant versus placebo plus
fulvestrant in patients with HR+, HER2-, metastatic breast cancer following
progression on a CDK4 & 6 inhibitor and endocrine therapy.

Kevin Kalinsky, Rachel M. Layman, Peter A. Kaufman, Stephanie L. Graff, Giampaolo Bianchini,
Miguel Martin, Yanhong Zhou, Holly Knoderer, Lacey Litchfield, Seth Andrew Wander; Emory Uni-
versity at Winship Cancer Institute, Atlanta, GA; MD Anderson Cancer Center, Houston, TX; University
of Vermont Cancer Center, Burlington, VT; Sarah Cannon Cancer Institutes HCA Midwest Health, Over-
land Park, KS; IRCCS Ospedale San Raffaele, Milan, Italy; Instituto de Investigacion Sanitaria Gregor-
io Maranon, CIBERONC, Universidad Complutense de Madrid, GEICAM Breast Cancer Group, Madrid,
Spain; Eli Lilly and Company, Indianapolis, IN; Massachusetts General Hospital Cancer Center, Bos-
ton, MA

Background: The use of cyclin dependent kinase 4 and 6 (CDK4 & 6) inhibitors plus endocrine therapy
(ET) has transformed the management of hormone receptor-positive (HR+), human epidermal growth
factor receptor 2-negative (HER2-) advanced breast cancer (ABC). However, most patients will experi-
ence disease progression. Identification of treatment options following progression is an unmet medi-
cal need. Additionally, as CDK4 & 6 inhibitors are now being deployed in the adjuvant setting,
determination of optimal therapy following metastatic relapse is an important question. In patients
with disease progression following a CDK4 & 6 inhibitor-based regimen, continuing CDK4 & 6 inhibi-
tion with abemaciclib while switching the ET backbone may provide benefit and delay the need for cy-
totoxic chemotherapy. Abemaciclib is an oral, selective, and potent CDK4 & 6 inhibitor administered
continuously and approved as monotherapy or with ET for treatment of HR+, HER2- ABC. Abemaciclib
has also been approved with ET for the adjuvant treatment of HR+, HER2-, node-positive, early breast
cancer at high risk of recurrence and a Ki-67 score >20%. Fulvestrant is a selective ER degrader
(SERD) approved for treatment of HR+, HER2- ABC. The postMONARCH study investigates whether
abemaciclib plus fulvestrant will improve outcomes in patients with HR+, HER2- ABC after disease re-
lapse or progression after adjuvant or first-line treatment with a CDK4 & 6 inhibitor plus ET. Methods:
postMONARCH is a Phase 3, global, multicenter, randomized, double-blind, placebo-controlled study
in patients with HR+, HER2- ABC and with disease progression on treatment with a prior CDK4 & 6 in-
hibitor plus an aromatase inhibitor as initial therapy for ABC or recurrence on/after treatment with a
CDK4 & 6 inhibitor plus ET in the adjuvant setting. Eligible patients are randomized 1:1 to receive
abemaciclib 150 mg twice daily or placebo, plus fulvestrant. Stratification factors include geography,
presence of visceral metastasis, and duration of prior CDK4 & 6 inhibitor-based regimen. The study is
powered at 80% with a cumulative Type | error of 0.025 to detect the superiority of abemaciclib plus
fulvestrant versus placebo plus fulvestrant in terms of investigator-assessed progression free survival.
Key secondary endpoints include overall survival, PFS by blinded independent central review, objective
response rate, safety, patient-reported outcomes, and pharmacokinetics. This study opened in Jan
2022, plans for approximately 122 centers in 18 countries, and anticipates enrolling ~350 patients.
Clinical trial information: NCTO5169567. Research Sponsor: Eli Lilly and Company.
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KEYNOTE-B49: A phase 3, randomized, double-blind, placebo-controlled study of
pembrolizumab plus chemotherapy in patients with HR+/HER2- locally recurrent
inoperable or metastatic breast cancer.

Hope S. Rugo, Joohyuk Sohn, Yolanda Jerez Gilarranz, Lucia Gonzalez-Cortijo, Amir Sonnenblick,
Dhanusha Sabanathan, Ernesto Pablo Korbenfeld, Daniel Egle, Brigitte Poirier, Flora Zagouri,
Alexios Matikas, Sercan Aksoy, Umut Demirci, Pier Ramos-Elias, Seock-Ah Im, Fatima Cardoso,
Liyi Jia, Carlos Baccan, Konstantinos Tryfonidis, Peter Schmid; Department of Medicine, University
of California San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; Di-
vision of Medical Oncology, Department of Internal Medicine, Yonsei Cancer Center, Yonsei University
College of Medicine, Seoul, South Korea; Instituto de Investigacion Sanitaria Gregorio Maranon
(1iSGM); Medical Oncology Department, Hospital General Universitario Gregorio Maranon; Universidad
Complutense de Madrid and CiberOnc, Madrid, Spain; Hospital Universitario Quirbnsalud, Madrid,
Spain; Oncology Division, Tel Aviv Sourasky Medical Center and Sackler Faculty of Medicine, Tel Aviv
University, Tel Aviv, Israel; Faculty of Medicine, Health and Human Sciences, Macquarie University,
Sydney, NSW, Australia; Hospital Britanico de Buenos Aires-Oncology, Buenos Aires, Argentina; Land-
eskrankenhaus - Universitétskliniken Innsbruck, Innsbruck, Austria and Medizinische Universitaet
Innsbruck, Innsbruck, Austria; Hopital Du Saint-Sacrement, Quebec City, QC, Canada; Alexandra Hos-
pital, Oncology Department, Athens, Greece; Karolinska Universitetssjukhuset Solna-Tema Cancer -
ME Brost- endokrina tumorer och sarkom, Stockholm, Sweden; Hacettepe University Cancer Institute,
Department of Medical Oncology, Ankara, Turkey; Memorial Ankara Hastanesi-Medical Oncology, Bal-
gat, Ankara, Turkey; INTEGRA Cancer Institute, Guatemala City, Guatemala; Department of Internal
Medicine, Seoul National University Hospital, Cancer Research Institute, Seoul National University
College of Medicine, Seoul, South Korea; Champalimaud Foundation-Breast Unit, Lisbon, Lisboa, Por-
tugal; Merck & Co., Inc., Kenilworth, NJ; Oncology, Merck & Co., Inc., Kenilworth, NJ; Barts Cancer In-
stitute, Centre for Experimental Cancer Medicine, Queen Mary University of London, London, United
Kingdom

Background: HR+/HER2- advanced breast cancer that progresses on endocrine therapy is treated with
chemotherapy (chemo). The phase 1b KEYNOTE-028 trial showed durable activity with pembrolizu-
mab (pembro) monotherapy in previously treated HR+/HER2—, PD-L1-positive (combined positive
score [CPS] >1) advanced breast cancer. KEYNOTE-B49 (NCT04895358) is a phase 3, randomized,
double-blind study of pembro + chemo vs placebo (pbo) + chemo in centrally assessed PD-L1-posi-
tive, HR+/HER2- locally recurrent inoperable or metastatic breast cancer (mBC) after progression on
prior endocrine therapy. Methods: ~800 patients (pts) with HR+/HER2- locally recurrent inoperable or
mBC who are candidates for chemo (no prior chemo for metastatic disease) with PD-L1 CPS >1 and
documented progression on prior endocrine therapy will be enrolled. Prior endocrine therapy comprises
>2 lines (=1 in combination with a CDK4/6 inhibitor) in the metastatic setting or 1 line with CDK4/6
inhibitor treatment for mBC in pts who had a relapse within 24 mo of primary surgery. Pts without prior
CDKA4/6 inhibitor treatment may enroll if they had progressed within 6 mo of starting endocrine therapy
for metastatic disease and had previously relapsed within 24 mo of primary tumor surgery while on ad-
juvant endocrine therapy. Pts are randomized 1:1 to receive pembro 200 mg IV or pbo Q3W, each in
combination with investigator’s choice of chemo: paclitaxel 90 mg/m2 IVondays 1, 8, and 15 Q4W;
nab-paclitaxel 100 mg/m= IV on dagls 1, 8, and 15 Q4W; liposomal doxorubicin 50 mg/m? IV on day 1
Q4W; or capecitabine 1000 mg/m~ PO BID on days 1-14 Q3W. Randomization is stratified by tumor
PD-L1 (CPS 1-9 vs >10), presence of visceral metastases (yes vs no), and chemo on-study (taxanes vs
liposomal doxorubicin vs capecitabine). Treatment is continued until disease progression, unaccept-
able toxicity, withdrawal, or, for pembro/pbo, completion of 35 cycles (~2 years); chemo can be contin-
ued per investigator discretion. Tumor PD-L1 status is determined centrally using the PD-L1 IHC
22C3 pharmDx assay (Agilent Technologies; Carpinteria, CA, USA). Radiologic assessments are per-
formed QOW for 54 wk and then Q12W thereafter. AEs occurring from randomization until 30 d after
treatment discontinuation (90 d for serious AEs) are graded per NCI-CTCAE v 5.0. Primary endpoints
are PFS per RECIST v1.1 by BICR and OS in pts with PD-L1 CPS >10 and >1 tumors, separately. En-
rollment is ongoing at 204 international sites. Clinical trial information: NCT04895358. Research
Sponsor: Merck & Co., Inc., Kenilworth, NJ, USA.
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Neoadjuvant survivin-targeted immunotherapy maveropepimut-S (MVP-S) to increase
Thl immune response in Ki67-high hormone receptor-positive (HR+) early-stage
breast cancer (ESBC).

Sasha E. Stanton, Lisa Diana MacDonald, Staci L. Mellinger, Nicole Moxon, Tracy Kelly,
Heather Anne Hirsch, Stephan Fiset, Kristina Hoot Young, David B. Page; Providence Cancer Cen-
ter, Portland, OR; IMV Inc., Dartmouth, NS, Canada; Providence Cancer Institute, Portland, OR; IMV
Inc, Dartmouth, NS, Canada; IMV Inc., Quebec, QC, Canada; Oregon Health and Sci Univ, Portland,
OR; Earle A. Chiles Research Institute at the Robert W. Franz Cancer Center, Portland, OR

Background: HR+ ESBC is associated with suboptimal pathologic complete response rate (pCR,
~10%) following neoadjuvant cytotoxic chemotherapy. Neoadjuvant anti-endocrine therapy with aro-
matase inhibitors (Al) may serve as an effective alternative. Efficacy can be gauged using the surrogate
Ki67 cell proliferation histologic marker. Patients with poor Ki67 response (defined as Ki67 > 10%)
following neoadjuvant Al exhibit poor prognosis and therapeutic resistance to both anti-endocrine ther-
apy and chemotherapy. In a genomic analysis among Ki67-high HR+ tumors, we identified 8-fold up-
regulation of BIRCH (survivin), a gene that regulates apoptosis and the cell cycle and that is associated
with poor clinical outcome. Maveropepimut-S (MVP-S, previously named DPX-Survivac) leverages the
non-aqueous, lipid-based DPX delivery platform to educate a specific and persistent T cell-based im-
mune response to 5 HLA-restricted peptides from Survivin, a cancer-associated protein commonly up-
regulated in several cancers. Treatment with MVP-S and intermittent, low-dose cyclophosphamide
(CPA) has shown tumor infiltration of survivin-specific T cells. Previous clinical trials have shown that
MVP-S is well-tolerated, immunogenic, and could lead to clinical response in several cancer indica-
tions. Further exploration of the regimen in breast cancer could extend the application of this immuno-
therapy for this unmet medical need. Methods: NCTO4895761 is phase | trial evaluating the safety
and immunologic effects of neoadjuvant MVP-S plus letrozole (arm A, n = 6), with/without tumor-di-
rected MR-guided radiotherapy (arm B, n = 6), or intermittent low-dose cyclophosphamide or CPA
(arm C, n = 6). Postmenopausal patients with T1lc+ HR+HER2- breast cancer with Ki67 > 10% will re-
ceive two doses of MVP-S and 7 weeks of neoadjuvant letrozole prior to surgery (all arms), whereas arm
B will be treated additionally with concurrent 10Gy x 2 tumor boost radiation to facilitate immunogenic
cell death, and arm C (n = 6) will be treated additionally with intermittent low-dose CPA (50mg BID)
to facilitate regulatory T cell depletion. The primary objective is safety. Biomarker objectives are to
evaluate for each treatment arm: 1) systemic type | survivin-specific immune response, as measured
by IFN-y ELISPOT; 2) changes in immune environment by GeoMx digital spatial genomic profiling; 3)
and changes in tumor infiltrating lymphocytes (TILs) and Ki67. These data will be used to identify the
most immunogenic MVP-S combination therapy for study in phase Il trial powered to assess clinical
outcome (pCR). Clinical trial information: NCTO4895761. Research Sponsor: IMV INC.
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ARV-471, an estrogen receptor (ER) PROTAC degrader, combined with palbociclib in
advanced ER+/human epidermal growth factor receptor 2-negative (HER2-) breast
cancer: Phase 1b cohort (part C) of a phase 1/2 study.

Erika P. Hamilton, Anne F. Schott, Rita Nanda, Haolan Lu, Chi Fung Keung, Richard Gedrich,
Janaki Parameswaran, Hyo S. Han, Sara A. Hurvitz; Sarah Cannon Research Institute/Tennessee On-
cology, Nashville, TN; University of Michigan Rogel Cancer Center, Ann Arbor, MI; University of Chica-
go Medical Center, Chicago, IL; Arvinas, Inc., New Haven, CT; Moffitt Cancer Center, Tampa, FL;
UCLA Jonsson Comprehensive Cancer Center, Los Angeles, CA

Background: ARV-471 is a novel, potent, orally bioavailable PROteolysis TArgeting Chimera (PROTAC)
protein degrader that selectively targets the ER. In xenograft models, ARV-471 demonstrated substan-
tially greater ER degradation and antitumor activity compared with the selective ER degrader fulves-
trant. In the phase 1 dose escalation portion (Part A) of the first-in-human phase 1/2 study, ARV-471
monotherapy was well tolerated and showed antitumor activity in patients with ER+/HER2- locally ad-
vanced or metastatic breast cancer who had previously received endocrine therapy and a cyclin-depen-
dent kinase (CDK)4/6 inhibitor; the clinical benefit rate (rate of confirmed complete or partial response
or stable disease >24 weeks) was 40% (95% Cl: 26%—-56%) in 47 evaluable patients. The phase 2
VERITAC expansion cohort (Part B) is further evaluating ARV-471 monotherapy in this patient popula-
tion. Palbociclib, a CDK4/6 inhibitor, plus fulvestrant is a standard treatment option for patients with
ER+/HER2- breast cancer who have had disease progression on endocrine therapy. ARV-471 plus pal-
bociclib resulted in substantially greater tumor growth inhibition in xenograft models compared with
palbociclib plus fulvestrant, supporting further investigation of the ARV-471 plus palbociclib combina-
tion in patients with ER+ breast cancer. Here we describe Part C of the phase 1/2 study, which evalu-
ates the safety and clinical activity of ARV-471 plus palbociclib in patients with breast cancer who
previously received endocrine therapy. Methods: Eligible patients (aged >18 years) have histologically
or cytologically confirmed ER+/HER2- advanced breast cancer and have received >1 prior endocrine
therapy and <2 prior chemotherapy regimens for advanced disease; prior CDK4/6 inhibitor therapy is
permitted. Patients with known symptomatic brain metastases requiring steroids are excluded. ARV-
471 and palbociclib will be administered orally once daily in 28-day cycles; ARV-471 will be given
continuously and palbociclib for 21 days followed by 7 days off treatment. Primary objectives are to
evaluate the safety and tolerability of ARV-471 plus palbociclib and select the recommended phase 2
dose and schedule of the combination (based on the incidence of dose-limiting toxicities during the
first cycle and the frequency and severity of adverse events and laboratory abnormalities). Secondary
objectives are to assess preliminary antitumor activity of ARV-471 plus palbociclib (based on overall
response rate per Response Evaluation Criteria in Solid Tumors v1.1, clinical benefit rate, progression-
free survival, and duration of response) and pharmacokinetic parameters. Clinical trial information:
NCT04072952. Research Sponsor: Arvinas, Inc.
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Phase 3 ENABLAR-2 study to evaluate enobosarm and abemaciclib combination
compared to estrogen-blocking agent for the second-line treatment of AR+, ER+,
HER2- metastatic breast cancer in patients who previously received palbociclib and
estrogen-blocking agent combination therapy.

Elgene Lim, Adam Brufsky, Hope S. Rugo, Charles L. Vogel, Joyce O’Shaughnessy, Robert H.
Getzenberg, K. Gary Barnette, Domingo Rodriguez, Gary Bird, Mitchell S. Steiner, Hannah M.
Linden; Olivia Newton John Cancer & Wellness Centre, Heidelberg, Australia; University of Pittsburgh
Medical Center, Pittsburgh, PA; Department of Medicine, University of California San Francisco, Helen
Diller Family Comprehensive Cancer Center, San Francisco, CA; Sylvester At Deerfield Beach, Deer-
field Beach, FL; Baylor University Medical Center, Texas Oncology, US Oncology Network, Dallas, TX;
Veru Inc., Miami, FL; Veru Inc, Miami, FL; University of Washington Medical Center, Seattle Cancer
Care Alliance, Seattle, WA

Background: Targeting the androgen receptor (AR) may be the next important endocrine therapy for ad-
vanced breast cancer. The AR has been demonstrated to be a tumor suppressor when activated. Eno-
bosarm is an oral selective AR targeting agonist that activates the AR in breast cancer. Preclinical
studies in CDK4/6 inhibitor resistant PDX models demonstrated combinatorial synergistic activity of
enobosarm plus CDK 4/6 inhibitors. An open-label, Phase 2 study, was conducted in 136 women with
heavily pretreated ER+ HER2- metastatic breast cancer that were randomized to oral daily enobosarm
at a dose of 9 or 18 mg. The efficacy evaluable (EE) group were patients that were AR positive (> 10%
AR nuclear staining). In the EE population with measurable disease at baseline, 10 patients had re-
ceived prior endocrine therapy + a CDK 4/6 inhibitor. Subsequent treatment with enobosarm resulted
in a clinical benefit rate of 50% and the best overall response rate (ORR) was 30% (2CRs and 1 PR).
Of the 10 patients, 7 had AR nuclear staining >40%. None of the patients with AR nuclear staining <
40% responded to enobosarm. Although a small subset of the study, it appears that enobosarm has ac-
tivity in patients who had >40% AR staining and who had progressed on standard endocrine therapy
with a CDK 4/6 inhibitor. Overall, treatment with enobosarm was well tolerated with significant positive
effects on quality-of-life measurements. Methods: The ENABLAR-2 trial is an ongoing Phase 3, ran-
domized, open-label, efficacy and safety study in patients with AR+ ER+ HER2- MBC with AR nuclear
staining of >40%, who have progressed after one line of systemic therapy comprising estrogen block-
ing agent and palbociclib. The planned sample size is 186 patients randomized 1:1 to enobosarm +
abemaciclib OR fulvestrant if the first line of therapy for MBC was a non-steroidal Al plus palbociclib,
until disease progression, toxicity, or loss of clinical benefit. If first line therapy for metastatic breast
cancer was fulvestrant plus palbociclib, then the patient will be randomized 1:1 to either enobosarm +
abemaciclib OR an Al. Randomization will be stratified by AR% nuclear staining, >60% versus <
60%, as well as by estrogen blocking agent such that each cohort will have the same number of sub-
jects previously receiving fulvestrant + palbociclib in first line therapy. The key objectives are to deter-
mine the safety and efficacy of enobosarm and abemaciclib combination versus an alternative
estrogen blocking agent with the primary endpoint of PFS. Secondary endpoints include ORR, duration
of response, overall survival, change from baseline in Short Physical Performance Battery (SPPB),
change in EORTC Quality of Life Questionnaire (EORTC-QLQ) and change in body composition as mea-
sured by DEXA. Clinical trial information: NCTO5065411. Research Sponsor: Veru Inc.
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Phase Ib/ll study of BCL-2 inhibitor lisaftoclax (APG-2575) safety and tolerability
when administered alone or combined with a cyclin-dependent kinase 4/6 (CDK4/6)
inhibitor in patients with estrogen receptor-positive (ER™) breast cancer or advanced
solid tumors.

Kevin Kalinsky, Anthony W. Tolcher, Shushen Wang, Funda Meric-Bernstam, Robert Winkler,
Mingyu Li, Xuemei Sun, Wentao Pan, Bishnuhari Paudyal, ZHIYAN LIANG, Ming Lu, Dajun Yang,
Yifan Zhai; Department of Hematology and Medical Oncology, Glenn Family Breast Center and Breast
Medical Oncology, Winship Cancer Institute of Emory University, Atlanta, GA; NEXT Oncology and Tex-
as Oncology, San Antonio, TX; State Key Laboratory of Oncology in South China, Collaborative Innova-
tion Center for Cancer Medicine, Sun Yat-sen University Cancer Center, Guangzhou, China; The
University of Texas MD Anderson Cancer Center, Houston, TX; Ascentage Pharma Group Inc., Rock-
ville, MD; State Key Laboratory of Oncology in South China, Collaborative Innovation Center for Cancer
Medicine, Sun Yat-sen University Cancer Center, Guanzhou, China

Background: Various cancers evade apoptosis by overexpressing BCL-2 proteins. Investigational agent
lisaftoclax (APG-2575) is a novel, potent, selective BCL-2 inhibitor, while palbociclib inhibits cyclin-
dependent kinases (CDK) 4 and 6. In preclinical studies, palbociclib decreased proliferation of ER*
breast cancer cell lines by arresting them in the G1 cycle phase. Preclinical data demonstrate favor-
able, complementary effects of palbociclib when combined with a BCL-2 inhibitor and support this
combination in patients with ER*/ human epidermal growth factor receptor 2-negative (HER2") meta-
static breast cancer. Methods: This global multicenter open-label dose escalation and dose expansion
study is assessing the safety of lisaftoclax monotherapy in patients with histologically or cytologically
confirmed advanced solid tumors that have progressed on standard therapy or when combined with
CDK4/6 inhibitor palbociclib in physiologically postmenopausal women with ER*/ HER2™ metastatic
breast cancer that has progressed or relapsed after treatment with a CDK4/6 inhibitor. This trial con-
sists of 2 parts: a phase |b dose escalation phase using a standard 3+3 design to determine the maxi-
mum tolerated dose (MTD) of lisaftoclax as a single agent in patients with solid tumors, as well as both
the MTD and recommended phase 2 (RP2D) dose of lisaftoclax when combined with palbociclib in
women with ER*/ HER2™ metastatic breast cancer. Phase |l of this study is a signal-seeking expansion
of lisaftoclax at RP2D when combined with palbociclib in women with ER*/HER2™ metastatic breast
cancer. This phase is being conducted using Simon’s Minimax two-stage design. The primary objective
for phase Il is to determine clinical benefit response, and secondary efficacy endpoints include overall
response rate, duration of response, time to response, and progression-free survival. Lisaftoclax is be-
ing administered orally once daily in a 28-day cycle at the assigned dose. Clinical trial information:
NCT04946864. Research Sponsor: Ascentage Pharma Group Corp. Ltd (Hong Kong).
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TWT-203: Phase 1b/2 dose-confirming study of CFI-402257 as a single agent in
advanced solid tumors and in combination with fulvestrant in patients with ER+/
HER2- advanced breast cancer after disease progression on prior CDK4/6 and
endocrine therapy.

Robert Wesolowski, Mark R. Bray, Glenn C. Michelson, Emily L. Roberts-Thomson, Trisha Denny,
David W. Cescon; The Ohio State University Comprehensive Cancer Center, Division of Medical Oncol-
ogy, Columbus, OH; Treadwell Therapeutics, Toronto, ON, Canada; Treadwell Therapeutics, New York,
NY; Princess Margaret Cancer Centre, Toronto, ON, Canada; University of Toronto, Toronto, ON,
Canada

Background: TTK (Threonine Tyrosine Kinase also known as Monopolar spindle 1 [Mps1]), is a dual-
specificity serine-threonine kinase critical for anaphase promoting complex/cyclosome inhibition at the
spindle assembly checkpoint, and is required for chromosome alignment and error correction. Inhibi-
tion of TTK causes cells to prematurely exit mitosis with unattached chromosomes, resulting in aneu-
ploidy and cell death. Higher TTK tumor levels correlate with worse prognosis and may contribute to
the survival and proliferation of aneuploid cells. CFI-402257, a potent and selective inhibitor of TTK
inhibits the growth of a variety of human cancer-derived cell lines with IC50 of 8-40 nM. A first-in-hu-
man phase 1 study of CFI-402257 administered orally as a single agent, demonstrated a tolerable
safety profile and evidence of clinical activity in patients with advanced solid tumors. The MTD was
168 mg daily, and the study expanded to 3 cohorts: solid tumors, HER2-negative breast cancer, and
hormone receptor positive (HR+/HER?2-) breast cancer in combination with fulvestrant. The dose limit-
ing toxicity was manageable and reversible dose-dependent neutropenia. Investigator-confirmed partial
responses (CPR) were observed in 5 patients (10.6%) with 25 (53.2%) exhibiting disease control. In
the HR+/HER2- breast cancer population previously treated with cyclin dependent kinase 4/6 inhibi-
tors (CDK4/6i) and aromatase inhibitors, there were 4 cPR’s with a median duration of response of
256 days, with responses emerging after 2 cycles of therapy. Responses were observed with CFlI-
402257 as a single agent and in combination with fulvestrant. Based on these data, study TWT-203
will focus on advanced solid tumors and advanced HR+/HER2- breast cancers in combination with an
approved endocrine therapy. Methods: Safety and clinical activity of CFI-402257 monotherapy will be
evaluated in patients with advanced solid tumors (Part A) or in combination with fulvestrant in patients
with HR+/HER2- advanced breast cancer (Part B). Part A will confirm the RP2D using a 3+3 design
with a starting dose of 126 mg daily. Part B evaluates CFI-402257 in combination with fulvestrant in
patients with HR+/HER2- advanced breast cancer following progression on prior CDK4/6i and endo-
crine therapy. Initially 6 patients will be treated with CFI-402257 and fulvestrant, and safety, tolera-
bility, and PK evaluated, with further expansion to confirm the RP2D and characterize CFI-402257
activity. Efficacy endpoints include overall response rate and disease control rate. Safety endpoints in-
clude incidence of treatment emergent adverse events. Exploratory objectives include characterization
of protein and molecular alterations relevant to the cell cycle and CFI-402257 response. Research
Sponsor: Treadwell Therapeutics.
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First-in-human global multi-center study of RLY-2608, a pan-mutant and isoform-
selective PI3Ka inhibitor, as a single agent in patients with advanced solid tumors and
in combination with fulvestrant in patients with advanced breast cancer.

Cesar Augusto Perez, Jason Timothy Henry, Andreas Varkaris, Vivek Subbiah, Alexander I. Spira,
Oleg Schmidt, Jinshan Shen, Wei Guo, Tamieka Hunter, Kai Yu Jen, Mahesh Padval, Djuro
Karanovic, Beni B. Wolf, Erika P. Hamilton; Sarah Cannon Research Institute at Florida Cancer Spe-
cialists, Orlando, FL; Sarah Cannon Research Institute at HealthONE, Denver, CO; Massachusetts
General Hospital, Boston, MA; Department of Investigational Cancer Therapeutics, The University of
Texas MD Anderson Cancer Center, Houston, TX; Virginia Cancer Specialist, Fairfax, VA; Relay Thera-
peutics, Cambridge, MA; Sarah Cannon Research Institute/Tennessee Oncology, Nashville, TN

Background: Targeting constitutively active mutant kinases with selective small molecule inhibitors is a
key therapeutic pillar of precision oncology. Phosphatidylinositol-4,5bisphosphate-3 kinase, catalytic
subunit alpha (PIK3CA) mutations leading to oncogenic activation of PI3Ka represent the largest op-
portunity for this approach in solid tumors. However, there is no selective inhibitor that targets mutant
PI3Ka in the clinic. Toxicity related to non-selective inhibition of WT PI3Ka (hyperglycemia) and other
PI3K isoforms limits the tolerability, dosing and efficacy of the orthosteric inhibitor, alpelisib, the only
approved solid tumor PI3K inhibitor. RLY-2608, a novel oral allosteric PI3Ka inhibitor, is uniquely de-
signed to overcome these limitations via mutant- and isoform-selective PI3Ka inhibition for greater tar-
get coverage, improved tolerability and antitumor activity. We initiated a first-in-human (FIH), study to
evaluate the clinical activity of RLY-2608 as a single agent in advanced solid tumor patients (pts) with
PI3KCA mutations and in combination with fulvestrant in pts with PIK3CAmutant, HR+, HER2- meta-
static breast cancer (MBC). Methods: This is a global, multi-center, dose escalation/expansion study
(NCT05216432) of RLY2608 as a single agent in adults who have advanced solid tumors and are re-
fractory, intolerant, or declined standard therapy and RLY-2608 in combination with fulvestrant in pre-
viously treated pts with HR+/HER2- MBC. Eligibility criteria include presence of PISKCA mutation
(blood or tumor) per local assessment, ECOG performance status O-1, measurable or evaluable disease
per RECIST 1.1 and no prior PI3K inhibitor (except combination group 2). RLY-2608 is administered
on a continuous schedule with 4-week cycles. Adverse events (AEs) per CTCAE vb, PK, biomarkers
(mutant ctDNAs and insulin pathway markers) and anti-tumor activity are assessed serially. Dose esca-
lation employs a Bayesian Optimal Interval design to identify MTD and RP2D. Following dose escala-
tion, pts will be treated with RLY-2608 at the MTD/RP2D in a monotherapy dose expansion with 5
groups (N =75, 15 each): 1. Clear cell ovarian carcinoma 2. Head and neck squamous cell carcinoma
3. Cervical cancer 4. Other solid tumors 5. PI3KCA double mutations. In addition, two expansion co-
horts will enroll patients with HR+/HER2- MBC treated with RLY-2608 and fulvestrant combination
(N =30, 15 each): 1. No prior PI3K therapy 2. Intolerant to PI3K inhibitors. The primary endpoints
are MTD/RP2D and AE profile for single agent and combination; key secondary endpoints are PI3KCA
genotype in blood and tumor, PK, biomarkers, and overall response rate. US enrollment began Decem-
ber 2021 and ex-USA startup is underway. Clinical trial information: NCT05216432. Research Spon-
sor: Relay Therapeutics.
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Phase | trial of an alpha-lactalbumin vaccine in patients with moderate- to high-risk
operable triple-negative breast cancer (TNBC).

George Thomas Budd, Justin M. Johnson, Emily Esakov Rhoades, Halle C. F. Moore, Megan Lynn
Kruse, Erin Elizabeth Roesch, Jame Abraham, Brenna Elliott, Donna Lach, Vincent K. Tuohy; De-
partment of Hematology/Oncology, Cleveland Clinic, Cleveland, OH; Cleveland Clinic, Cleveland, OH;
Cleveland Clinic Foundation, Cleveland, OH; 9500 Euclid Avenue, Cleveland, OH

Background: Triple-negative breast cancer (TNBC) is the subtype of breast cancer with the worst prog-
nosis and is the subtype most often associated with germline mutations of BRCA1 and certain other
genes. Alpha-lactalbumin (aLA) is a milk protein that is expressed in lactating breasts but not at other
times or in other normal tissues. Expression of aL A is found in approximately 70% of TNBC (Cancers
PMID: 27322324) so is an attractive immunologic target for TNBC based on the “retired protein hy-
pothesis” (Semin Immunol PMID: 31926646). Pre-clinical studies have shown that vaccination with
aLA provides treatment of established and, more potently, protection from development of autochtho-
nous tumors in transgenic murine models of breast cancer and against 4T1 transplantable breast can-
cer in BALB/c mice (Nat Med PMID: 20512124). We are conducting a Phase | trial in patients with
early stage TNBC to demonstrate the safety of this approach and to document the ability to produce a
meaningful immunologic response to aLA. Methods: Patients with ER-negative, PR-negative, HER2-
negative breast cancer of pathologic stage I-111 or who had residual disease after standard pre-operative
systemic therapy are being entered into a Phase | trial of alpha-lactalbumin with a GMP-grade zymosan
adjuvant in Montanide ISA 51 VG vehicle. Participants must be within 3 years of initiation of treatment
and have no evidence of recurrence. Patients receive a total of 3 vaccinations administered once every
2 weeks with doses escalated using a 3+3 trial design. Toxic events of Common Terminology Criteria
for Adverse Events (CTCAE) grade 2 or greater are considered dose-limiting. Dose levels being tested
are alpha-lactalbumin/zymosan 0.01 mg/0.01 mg, 0.1 mg/0.1 mg, and 1 mg/1 mg. Patients are being
monitored for toxicity until 84 days after the first vaccination or resolution of toxicity, whichever is lat-
er. Blood is being drawn prior to therapy and 14, 28, and 56 days after the first vaccination to assess
cellular response using enzyme-linked immunosorbent spot (ELISpot) assays of interferon-gamma and
interleukin-17 production in response to aLA. Humoral response to aLA vaccination is being assessed
by enzyme-linked immunosorbent assay (ELISA). After identification of the Maximum Tolerated Dose
we will expand the dose levels associated with effective tumor immunity and enroll a cohort of patients
without cancer planning to undergo prophylactic bilateral mastectomy. Funding Source: Department
of Defense (W81XWH-17-1-0592 and WS81XWH-17-1-0593). Clinical trial information:
NCT04674306. Research Sponsor: Department of Defense.
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Phase 1 pilot study with dose expansion of chemotherapy in combination with CD40
agonist and FIt3 ligand in metastatic triple-negative breast cancer.

Sangeetha M. Reddy, Meredith Carter, Isaac Chan, Melanie Hullings, Nisha Unni, Jessica Medina,
Shahbano Shakeel, Susan Armstrong, Lakeisha Cade, Farjana J. Fattah, Chul Ahn, Yisheng V.
Fang, Nan Chen, Heather L. McArthur, Nicole Sinclair, Michael Jay Yellin, Joyce O’Shaughnessy,
Rita Nanda, Suzanne D. Conzen, Carlos L. Arteaga; University of Texas Southwestern Medical Cen-
ter, Dallas, TX; University of Texas Southwestern Medical Center at Dallas, Dallas, TX; University of
Chicago, Chicago, IL; Celldex Therapeutics, Inc., Hampton, NJ; Baylor University Medical Center, Tex-
as Oncology, US Oncology Network, Dallas, TX; University of Chicago Medical Center, Chicago, IL; Har-
old C. Simmons Comprehensive Cancer Center, UT Southwestern Medical Center, Dallas, TX

Background: Only a subset of patients with metastatic triple-negative breast cancer demonstrate re-
sponse to currently approved PD-1 immune checkpoint blockade, and few have durable responses. An-
tigen presentation defects may be a reason for this low response because deficiency of antigen-
presenting DC1 dendritic cells is associated with poor anti-tumor immunity. CD40 agonists are a class
of agents that activate antigen presenting cells including dendritic cells and B cells and also repolarize
macrophages. FIt3 ligand is a growth factor that increases dendritic cells. In line with this, we recently
demonstrated in pre-clinical models that the combination of liposomal-doxorubicin chemotherapy, a
CDA40 agonist, and a FIt3 ligand improves outcomes of breast cancer compared to alternate combina-
tions. Methods: This is a single arm phase | pilot study of liposomal-doxorubicin, CDX-1140 (CD40 ag-
onist), and CDX-301 (FIt3 ligand) combination therapy in patients with metastatic or unresectable
locally advanced metastatic triple-negative breast cancer. Patients will be randomized to 3 lead-in
arms (triplet therapy, doublet immunotherapy only, liposomal-doxorubicin only) prior to receiving full
triplet therapy with fresh tissue biopsies before and after the lead-in treatment. CDX-301 will be dis-
continued after 2 cycles; liposomal-doxorubicin and CDX-1140 will be continued until disease pro-
gression or clinically limiting toxicities. Primary endpoint is determination of a recommended phase 2
dose based on treatment-related adverse events including dose-limiting toxicities. Secondary end-
points include anti-tumor immune response after triplet therapy, after immunotherapy alone, and after
liposomal-doxorubicin alone; median progression-free survival, overall response rate, duration of re-
sponse, and clinical benefit rate. Key eligibility criteria are unresectable stage |1l or stage IV triple-neg-
ative breast cancer (ER <10%, PR <10%, HER2/neu negative), 15 to 3" line metastatic treatment
setting (1% line patients need to be PD-L1 negative by 22C3 assay), measurable disease by RECIST
1.1 criteria, consent for pre-treatment and on-treatment biopsies of amenable soft tissue tumor le-
sions, no prior treatment with an anti-CD40 antibody or a FIt3 ligand, no anthracycline treatment in
the metastatic setting, no prior progression while on anthracycline-based therapy or within 6 months of
completing neoadjuvant chemotherapy, and no history of non-infectious pneumonitis or current pneu-
monitis. This trial will enroll up to 45 patients across multiple sites. Clinical trial information:
NCT05029999. Research Sponsor: Celldex Therapeutics, Other Foundation.
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Phase 1b/2 study of ladiratuzumab vedotin (LV) in combination with pembrolizumab
for first-line treatment of triple-negative breast cancer (SGNLVA-002, trial in progress).

Jane Lowe Meisel, Timothy J. Pluard, Shaveta Vinayak, Erica Michelle Stringer-Reasor, Ursa
Brown-Glaberman, Patrick Michael Dillon, Reva K Basho, Ramya Varadarajan, Joyce
O’Shaughnessy, Hyo S. Han, Rajni Sinha, Jenny R. Fox, Rafael Villanueva, Lin Chi Chen, Sheng
Wu, Hong Li, Sinhan Tran, Luis Manso; Winship Cancer Institute, Atlanta, GA; St. Luke’s Cancer In-
stitute, Kansas City, MO; University of Washington School of Medicine, Seattle, WA; University of Ala-
bama at Birmingham Comprehensive Cancer Center, Birmingham, AL; University of New Mexico
Cancer Center, Albuquerque, NM; University of Virginia Health System, Charlottesville, VA; Samuel
Oschin Comprehensive Cancer Institute, Los Angeles, CA; Christiana Care Oncology and Hematology,
Newark, DE; Baylor University Medical Center, Texas Oncology, US Oncology Network, Dallas, TX; H.
Lee Moffitt Cancer Center and Research Institute, Tampa, FL; Piedmont Cancer Institute, Atlanta, GA;
Rocky Mountain Cancer Center, Boulder, CO; Medical Oncology Department, Phase 1 Functional Unit,
Catalan Institute of Oncology (ICO), LHospitalet De Llobregat, Barcelona, Spain; Merck & Co., Inc.,
Kenilworth, NJ; Seagen Inc., Bothell, WA; Hospital 12 de Octubre, Madrid, Spain

Background: Patients with metastatic triple-negative breast cancer (nNTNBC) have a poor prognosis.
Treatment combinations of anti-programmed death ligand 1 (anti-PD-L1) agents with chemotherapy
have shown promise in mTNBC. LV is an investigational antibody—drug conjugate directed to LIV-1, a
protein highly expressed on breast cancer cells, via a humanized 1gG1 monoclonal antibody conjugated
to monomethyl auristatin E (MMAE) by a protease-cleavable linker. LIV-1-mediated delivery of MMAE
disrupts microtubules and induces cell cycle arrest and apoptosis. LV has also been shown to drive im-
munogenic cell death (ICD) to elicit an immune response. LV + pembrolizumab may result in synergis-
tic activity through LV-induced ICD, creating a microenvironment favorable for enhanced anti-PD-L1
activity. Preliminary results show LV delivered once every 3 weeks (Q3W) + pembrolizumab was tolera-
ble with encouraging antitumor activity in patients with mTNBC (Han 2019). Additionally, interim re-
sults of weekly LV monotherapy at doses up to 1.5 mg/kg were clinically active and generally well
tolerated (Tsai 2021). Based on pharmacokinetic and pharmacodynamic modeling and simulation
analysis, an intermittent LV + pembrolizumab dosing regimen is being evaluated to further enhance ef-
ficacy and improve the tolerability profile. Due to an unmet medical need for patients with mTNBC
who are PD-L1 low or negative, Part D will focus on this patient population. Methods: SGNLVA-002
(NCT03310957) is an ongoing global single-arm, open-label phase 1b/2 study of LV + pembrolizumab
as 1L therapy for patients with unresectable locally advanced/mTNBC. Part D is currently enrolling
~40 patients. Eligible patients must have advanced disease with no prior cytotoxic/anti—-PD-L1 treat-
ment, PD-L1 combined positive score < 10, measurable disease per RECIST v1.1 and an ECOG score
<1. Patients with Grade >2 pre-existing neuropathy or active central nervous system metastases are
not permitted. Patients will receive LV at 1.5 mg/kg on Days 1 and 8 plus pembrolizumab 200 mg on
Day 1 Q3W. The primary objectives are to evaluate the safety/tolerability and objective response rate of
LV + pembrolizumab. Secondary objectives include duration of response, disease control rate, progres-
sion-free survival, and overall survival. Safety and efficacy endpoints will be summarized with descrip-
tive statistics. Global enrollment is ongoing in the US, EU, and Asia. Clinical trial information:
NCT03310957. Research Sponsor: Seagen Inc.
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A phase I/ll trial evaluating the safety and efficacy of eribulin in combination with
copanlisib in patients with metastatic triple-negative breast cancer (TNBC).

Nusayba Ali Bagegni, Leslie Nehring, Jill Anderson, Brittney Haas, Jingqin Luo, Meghna S. Trivedi,
Laura Carpin Kennedy, Manali A. Bhave, Karen Colleen Daily, Wajeeha Razaq, Yiling Lu, Wei-Lien
Wang, Gerburg M. Wulf, Rabih Said, Cynthia X. Ma; Washington University in St. Louis School of
Medicine, St. Louis, MO; Washington University School of Medicine, St. Louis, MO; Washington Uni-
versity School of Medicine in St. Louis, St. Louis, MO; Columbia University Irving Medical Center, New
York, NY; Fred Hutchinson Cancer Research Center, UW/FHCRC Heme-Onc Fellowship Program, Seat-
tle, WA; Emory University, Atlanta, GA; University of Florida, Gainesville, FL; NSABP Foundation and
Peggy and Charles Stephenson Oklahoma Cancer Center, Oklahoma City, OK; The University of Texas
MD Anderson Cancer Center, Houston, TX; Department of Pathology, The University of Texas MD An-
derson Cancer Center, Houston, TX; Beth Israel Deaconess Medical Center, Boston, MA; National Can-
cer Institute, Rockville, MD

Background: Metastatic (met) TNBC remains a clinical challenge with limited treatment options and in-
evitable chemoresistance. Aberrant PI3K pathway signaling is frequently observed in TNBC. Increasing
evidence shows PI3K pathway activation maintains the stemness and chemoresistance of BC stem
cells (CSCs), and PI3K inhibition sensitizes CSCs to chemotherapy (chemo). Eribulin (E), a non-taxane
microtubule dynamics inhibitor, showed survival benefit in met HER2 negative BC. Preclinically, E im-
pacts tumor vascular remodeling, inhibits epithelial-to-mesenchymal transition and metastasis — key
mechanisms implicated in PI3K inhibition resistance. Copanlisib (C), a potent pan-class | PI3K inhibi-
tor (1), improved anti-tumor effect in E-sensitive and resistant TNBC patient-derived xenograft models,
irrespective of PIK3CA/PTEN mutation (mut) status, when combined with E. This phase I/1l study is
aimed to determine the safety and efficacy of E+C in pts with met TNBC. Methods: This trial includes a
phase | portion with the primary objective to determine the dose limiting toxicity (DLT) and recom-
mended phase 2 dose (RP2D) of E+C, followed by a phase || randomized portion of E+C (at RP2D) ver-
sus (vs) E with the primary objective of progression-free survival (PFS). Key secondary objectives
include objective response rate (ORR) and clinical benefit rate (CBR) [phase |1; and ORR and CBR, by
arm and by PIK3CA/PTEN mut status and assessment of treatment induced target engagement [phase
[11. Key exploratory objectives include analysis of genomic, proteomic and metabolomic changes as po-
tential response biomarkers in tumor tissue and blood. Key eligibility criteria include pts with: met
TNBC who progressed on <5 chemo lines, including anthracycline/taxane (unless contraindicated),
ECOG 0-1, adequate organ function and known archival tumor PIK3CA/PTEN mut status. Key exclu-
sions: prior E or PI3K/mTOR/AKT/, grade >2 neuropathy, tumor AKT mut, congenital QT prolongation,
and uncontrolled diabetes or hypertension. Phase Ifortion will follow a 3+3 design for E+C dose esca-
lation to enroll 18 max pts, starting at E 1.1 mg/m“ IV and C 45 mg IV on days (D) 1/8 of 21-D cycle
(C) (to E 1.4 mg/m? and C 60 mg max). RP2D will be defined as the highest dose level at which at
most 1 of 6 pts experience DLT during C1. 88 pts will be randomized (1:1) in the phase Il portion to
E+C vs E (1.4 mg/m? D 1/8), stratified by PTEN/PIK3CA mut status. Response assessment by Re-
sponse Evaluation Criteria in solid tumors (RECIST) v1.1 will occur every 9 weeks (+/-7 D). Tumor bi-
opsy is required at baseline and C2D1-2, and optional at progression. A sample size of 88 achieves
80% power to detect PFS difference of median PFS 6.95 vs 4 months (corresponding to a hazard ratio
of 0.5755) between the 2 arms, based on 1-sided two-sample log rank test at 0.1 a level. The phase |
study is actively enrolling pts. Clinical trial information: NCT04345913. Research Sponsor: U.S. Na-
tional Institutes of Health.
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Evaluation of a three-part equity intervention for women of color with breast cancer.

Jamil Rivers, Evelyn Robles-Rodriguez; The Chrysalis Initiative, Philadelphia, PA; MD Anderson Can-
cer Center at Cooper, Camden, NJ

Background: Women of color (WOC) with breast cancer miss and fail key points in care due to racial dis-
parities in cancer services. Conscious and unconscious bias means that these women are not treated
in a timely way or as rigorously. They are offered fewer options, and the patient navigation and educa-
tion needed for them to self-advocate is ignored. Black women in particular have the highest breast
cancer death rates. Care delivery differs even independent of such variables as literacy, income, and
education. Separately and incrementally, findings to date have shown the potential oof patient naviga-
tion, equity assessment, and mobile support to reverse these disparities. In pilot investigations — part-
nering with academic cancer centers — The Chrysalis Initiative (a nonprofit patient advocacy and
research organization) has validated the potential of combining these approaches in a three-part inter-
vention. Based on preliminary work, it is hypothesized patients will: experience significantly greater ad-
herence to the recommended continuum of care, without disruption or barriers; more often seek
second opinions and additional supportive resources, and engage in clinical trials; demonstrate less
co-morbidities, through more preventive measures and healthful lifestyle; suffer fewer interactions per-
ceived to be influenced by racism; undergo less financial distress, with guidance on managing and
planning costs; feel more confident and more optimistic in their outlook; and achieve better clinical re-
sults and lower costs. Methods: To determine and document the full impact, both quantitatively and
qualitatively, of the experimental three-part intervention, the trial is: delivering navigation/coaching
services to the study population, using counselors who are predominantly WOC who have experienced
the challenges of breast cancer care. Surveys and interviews pre- and post-intervention will add to im-
pact measures; providing the experimental group with the BC Navi App on both iOS and Android devi-
ces. Developed in partnership with InTouch, the app supports engagement and tracking. It provides a
dashboard for care evaluation to supplement EMR data; conducting an equity assessment of breast
cancer services of partnering clinical programs through use of focus groups with staff, patients, and
community; procedural checks; and data collection from center EHR systems. The review audits 40
domains of care based on NCCI, NCI, ASCO, ACR, and other standards. The assessment team works
closely and collaboratively with each cancer center’s clinical and administrative staff to reveal dispar-
ities and find consensus on ways to close gaps. This trial in progress is randomizing 200 subjects to
the coaching/mobile app intervention arm and 100 to benefits of the equity assessment only, with
comparison to nonWOC with breast cancer. The trial aims to disseminate the three-part intervention in
easily reproducible form. Research Sponsor: Pfizer (in partnership with MD Anderson - Cooper), Con-
quer Cancer Foundation of the American Society of Clinical Oncology.
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Phase I/l first-in-human CAR T-targeting MUC1 transmembrane cleavage product
(MUC1*) in patients with metastatic breast cancer.

Cynthia Carol Bamdad, Yuan Yuan, Jennifer M. Specht, Andrew K. Stewart, Benoit J. Smagghe,
Stephen Chi-Min Lin, Mark G. Carter, Timothy W. Synold, Paul Henry Frankel, Vishwas Parekh,
Danica M. Walkley, L Elizabeth Budde, Qing Liu-Michael, Jac-Leen Nash, Michael J. Nash,
Laura M. Reale, Kevin Y. Yi, Teresa Kim, Stanley R. Hamilton, Stephen J. Forman; Minerva Bio-
technologies, Waltham, MA; City of Hope National Medical Center, Duarte, CA; University of Washing-
ton, Seattle, WA; City of Hope, Duarte, CA; City of Hope Cancer Center, Duarte, CA; Department of
Pathology, City of Hope, Duarte, CA

Background: Metastatic breast cancer (MBC) remains incurable and novel immunotherapy for durable
response remains an unmet need. Chimeric antigen receptor (CAR) T-cell therapy, an innovative form
of immunotherapy wherein autologous T-cells are genetically modified to target tumor specific cell-sur-
face markers, has been developed for treatment of solid tumors. huMNC2-CAR44 recognizes the
growth factor receptor form of MUC1, which is the transmembrane cleavage product called MUC1*.
MUC1* is a Class | growth factor receptor that is activated by ligand-induced dimerization of its trun-
cated extra cellular domain, which activates the MAP kinase signaling pathway as well as survival path-
ways. Onco-embryonic growth factor NME7,s binds to an ectopic site on MUC1* that is only
unmasked after MUC1 is cleaved and the tandem repeat domain is shed from the cell surface. The tar-
geting head of the CAR, huMNC2, competes with NME7 g for binding to this ectopic site. huMNC2
does not bind to full-length MUC1, hence highly tumor-selective. 70% of solid tumor cancers express
a huMNC2 reactive MUC1* and huMNC2-scFv bound robustly to 93% of the breast cancers with mini-
mal staining of normal tissues. huMNC2-CAR44 T cells completely obliterated a variety of MUC1* pos-
itive solid tumors in NSG mice in vivo. IND enabling animal studies demonstrated that huMNC2-
CAR44 T potently inhibited MUC1* positive tumors xenografted into female NSG mice, whether the
tumor cells were MUC1 negative cells stably transduced with MUC1* or breast cancer cells such as
T47D that naturally express MUC1*. In one study, huMNC2-CAR44 T treated mice survived tumor-
free for over 12 weeks, whereas control group had to be sacrificed at 3 weeks due to disease progres-
sion. Methods: This is a first-in human, phase I/l trial evaluating the safety and efficacy of huMNC2-
CAR44 T in patients with MBC. Key inclusion criteria include age >18 years, ECOGPS 0-1, available
FFPE tumor sample, tumor IHC >30% MUC1* and preserved organ function. Dose escalation is stan-
dard 343 design with dosing levels ranging from 3.3x10/5 to 1.0x1077 CAR+ cells/kg, and fludara-
bine/cyclophosphamide lymphodepletion pre-treatment. Phase | accepts patients with MBC that has
progressed through at least 3 previous lines of therapy. The primary objective of Phase | is to determine
safety and determine a recommended Phase |l dose (RPIID), with the exploratory objectives of assess-
ing CAR T cell expansion, persistence, tumor penetration and potential tumor escape. Six (6) patients
have been enrolled and five (5) patients have been treated to date. Phase Il will be comprised of 3 co-
horts of 15 patients in each arm of luminal, HER2+ and triple negative breast cancers for a total of 45
patients in Phase Il. Clinical trial information: NCT04020575. Research Sponsor: Minerva
Biotechnologies.
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