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Letter From the Editor

he 2020 ASCO Annual Meeting Proceedings (a supple-

ment to Journal of Clinical Oncology) is an enduring re-
cord of the more than 2,400 abstracts selected by the ASCO
Scientific Program Committee for presentation as part of the
ASCO Annual Meeting. Publication-only abstracts are in-
cluded in the online supplement to the May 20 issue of
Journal of Clinical Oncology at JCO.org. Abstracts can be also
accessed online through the ASCO Meeting Library (meet-
inglibrary.asco.org). Online abstracts include the full list of
abstract authors and their disclosure information.

All abstracts carry Journal of Clinical Oncology citations, for
example:

J Clin Oncol 38:15s, 2020 (suppl; abstr 1)

Should you have any questions or comments about this
publication, we encourage you to provide feedback by con-
tacting us at abstracts@asco.org.

Michael A. Carducci, MD, FACP, FASCO
Editor, ASCO Annual Meeting Proceedings
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Plenary Session 1s

LBA1 Plenary Session, Sun, 1:00 PM-4:00 PM

Maintenance avelumab + best supportive care (BSC) versus BSC alone after
platinum-based first-line (1L) chemotherapy in advanced urothelial carci-
noma (UC): JAVELIN Bladder 100 phase lll interim analysis. First Author:
Thomas Powles, Barts Cancer Institute, Experimental Cancer Medicine
Centre, Queen Mary University of London, St Bartholomew’s Hospital,
London, United Kingdom

The full, final text of this abstract will be available at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.

LBA3 Plenary Session, Sun, 1:00 PM-4:00 PM

Carfilzomib, lenalidomide, and dexamethasone (KRd) versus bortezomib,
lenalidomide, and dexamethasone (VRd) for initial therapy of newly diag-
nosed multiple myeloma (NDMM): Results of ENDURANCE (E1A11) phase
Il trial. First Author: Shaji Kumar, Mayo Clinic, Rochester, MN

The full, final text of this abstract will be available at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.

LBA2 Plenary Session, Sun, 1:00 PM-4:00 PM

A randomized phase Il trial of systemic therapy plus early local therapy
versus systemic therapy alone in women with de novo stage IV breast cancer:
A trial of the ECOG-ACRIN Research Group (E2108). First Author:
Seema Ahsan Khan, Northwestern Memorial Hospital, Chicago, IL

The full, final text of this abstract will be availahle at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.

LBA4 Plenary Session, Sun, 1:00 PM-4:00 PM

First-line therapy of pembrolizumab versus standard of care (SOC) in micro-
satellite instability-high/mismatch repair deficient metastatic colorectal
cancer: The phase Ill, KEYNOTE-177 study. First Author: Thierry Andre,
Sorbonne University and Saint-Antoine Hospital, Paris, France

The full, final text of this abstract will be available at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.


http://abstracts.asco.org

25 Plenary Session

LBAS Plenary Session, Sun, 1:00 PM-4:00 PM

Osimertinib as adjuvant therapy in patients (pts) with stage IB-111A EGFR
mutation positive (EGFRm) NSCLC after complete tumor resection:
ADAURA. First Author: Roy S. Herbst, Medical Oncology, Yale School of
Medicine and Yale Cancer Center, New Haven, CT

The full, final text of this abstract will be available at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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Special Clinical Science Symposia 3s

100 Clinical Science Symposium, Sat, 1:00 PM-2:30 PM

Phase | study of teclistamab, a humanized B-cell maturation antigen (BCMA)
x CD3 bispecific antibody, in relapsed/refractory multiple myeloma (R/R
MM). First Author: Saad Zafar Usmani, Levine Cancer Institute, Atrium
Health, Charlotte, NC

Background: Teclistamab (JNJ-64007957) is a bispecific BCMA x CD3 antibody
that induces T cell-mediated cytotoxicity against BCMA-expressing myeloma
cells. Initial results from an ongoing study of teclistamab in RRMM
(NCT03145181) are presented. Methods: Pts have MM and are RR to standard
therapies. Primary objective for part 1 is to identify a recommended phase 2
dose(s). Multiple intravenous (iv) doses = priming doses were explored. Adverse
events (AEs) were graded per CTCAE v4.03 and cytokine release syndrome (CRS)
per Lee et al 2014. Response was investigator-assessed using IMWG criteria;
minimal residual disease (MRD) in bone marrow was assessed by next generation
sequencing. Results: As of 31 Jan 2020, 66 pts had received iv teclistamab
(0.3-270 pg/kg). Median age was 64 y (24-82), median prior therapies was 6
(2-14), 97% triple-class exposed, 83% triple-class refractory, and 38% penta-
drug refractory. Most common treatment-related AEs (all grade) were CRS (56 %),
neutropenia (26%), and anemia (23%). CRS events were all grade 1-2 and
generally confined to initial doses. 8% of pts had treatment-related neurotoxicity
(3% grade =3), and 9% had infusion related reaction. Infection-related AEs were
reported in 61% of pts (21% grade =3). 2 dose-limiting toxicities were reported:
grade 4 delirium (resolved after 16 days) and grade 4 thrombocytopenia (resolved
after 1 day). 36% of pts had treatment-related grade =3 AEs; neutropenia (20%)
and anemia (14%) were most frequent. Only 1 grade 5 AE was reported (respi-
ratory failure in the setting of pneumonia deemed unrelated by the investigator).
PK results indicate that the half-life of teclistamab supports weekly dosing. On-
target pharmacodynamic activity (T cell redistribution and activation along with
transient release of cytokines) was observed at doses =9.6 pg/kg. Cytokine
production was modulated with step-up dosing while T cell activation was
maintained. 65 pts were evaluable for response. Activity was observed starting at
treatment doses =38.4 pg/kg, with 20/52 (38%) pts achieving a response. At the
highest dose, 7/9 (78%) pts responded (1 response pending confirmation). Of
MRD-evaluable pts who had complete response, 2/2 were MRD negative at 10~°
with treatment ongoing > 12 mo. Conclusions: Teclistamab has manageable
safety across all doses explored. A 78% overall response rate was observed at the
highest weekly treatment dose in pts with advanced RRMM, supporting further
evaluation of teclistamab in expansion cohorts. Clinical trial information:
NCT03145181. Research Sponsor: Janssen R&D.

102 Clinical Science Symposium, Sat, 1:00 PM-2:30 PM

Phase | dose escalation and expansion trial to assess the safety and efficacy
of ADP-A2M4 SPEAR T cells in advanced solid tumors. First Author: David S.
Hong, MD Anderson Cancer Center, Houston, TX

Background: MAGE-A4 is a cancer/testis antigen with expression in many
solid tumors promoting cell growth by preventing cell cycle arrest and ap-
optosis. This study (NCT03132922) evaluated safety and efficacy of SPEAR
T-cells directed against the MAGE-A4 peptide expressed in 9 tumor types.
Methods: This Phase | dose-escalation, expansion trial evaluated patients
(pt) who were HLA-A*02 positive with advanced cancers that expressed the
MAGE-A4 protein. Autologous T-cells from eligible patients were isolated,
transduced with a lentiviral vector containing the MAGE-A4°1032 TCR, and
expanded. Prior to ADP-A2M4 infusion, pts received a lymphodepletion
regimen of cyclophosphamide and fludarabine. Cohorts 1, 2, 3, and ex-
pansion were to receive transduced cell doses of up to: 0.12 x 10°, 1.2 x
10°, 6 X 10° and 10x 10°, respectively. Results: As of 23 October 2019, 9
pts were treated in dose escalation with no DLTs; 25 pts were treated in
expansion. Median age was 56.5 yr (range: 31-78). All pts received prior
chemotherapy. Most common ( > 30%) AEs =Grade 3 were lymphopenia,
leukopenia, neutropenia, anemia, thrombocytopenia, and febrile neu-
tropenia. Two pts had trial-related deaths (aplastic anemia and CVA) leading
to modification of the lymphodepletion regimen and eligibility criteria. In
Cohort 3/expansion (28 pts), Best Overall Response was PR (7), SD (11), PD
(5), non-evaluable (5). All PRs, at the time of data cut-off, were in patients
with synovial sarcoma. Transduced T-cells were detectable in all patients.
Tumor infiltration of SPEAR T-cells was detectable in several cohort 3/
expansion pts. Conclusions: The Phase | single agent ADP-A2M4 trial will
complete enrollment shortly and updated data will be presented. ADP-A2M4
shows promising efficacy and a manageable safety profile at a dose range of
1.2 -10 x 10°. Clinical activity in various tumors has led to a separate on-
going low dose radiation sub-study of this trial, a Phase Il trial in sarcoma
(SPEARHEAD-1, NCT04044768), and a Phase | trial (SURPASS, NCT04044859)
with ADP-A2M4CDS, a next-generation SPEAR T-cell targeting MAGE-A4. Clinical
trial information: NCT03132922. Research Sponsor: Adaptimmune Thera-
peutics plc.

101 Clinical Science Symposium, Sat, 1:00 PM-2:30 PM

Safety and clinical activity of gene-engineered T-cell therapy targeting
HPV-16 E7 for epithelial cancers. First Author: Christian S. Hinrichs,
National Cancer Institute at the National Institutes of Health, Bethesda, MD

Background: Genetically engineered T-cell therapy has shown remarkable
clinical activity in hematologic malignancies. It is not known if this type of
treatment can be applied effectively to epithelial cancers, which account for
80% to 90% of human malignancies. Methods: We conducted a phase |
clinical trial with a 3 + 3 dose escalation in which patients with metastatic
HPV-16+ epithelial cancers were treated with a one-time infusion of ge-
netically engineered T cells expressing a T-cell receptor targeting an HLA-
A*02:01-restricted epitope of HPV-16 E7 (E7 TCR-T cells). A lymphocyte-
depleting conditioning regimen was administered before cell infusion, and
high-dose systemic aldesleukin was administered after cell infusion.
Results: Twelve patients, previously treated with a median of 4 (range, 3 to
7) anticancer agents, were treated. The cell dose was not limited by toxicity.
Six patients demonstrated objective clinical responses, which included
regression of bulky tumors and complete elimination of some tumors. Re-
sponses occurred in patients with vulvar, anal, head and neck, and cervical
cancer. Four patients who previously received PD-1-based therapy
responded. Response duration ranged from 3 to 9 months. Sustained, high-
level engraftment of E7 TCR-T cells in peripheral blood was observed
(median after approximately 6 weeks, 66% of total T cells, range 1% to 88%)
and correlated with cell dose but not with clinical response. Infused T cell
characteristics did not correlate strongly with response. Of the 4 resistant
tumors that were studied, 3 demonstrated genetic defects in HLA-A*02:01
or BZM (necessary components of the target complex) and 1 demonstrated
copy loss with decreased expression of antigen presentation and interferon
response molecules (i.e. TAP1, TAP2, IFNGR1, IFNGR?2). Of the 3 sensitive
tumors studied, O showed genetic defects in these molecules. Conclusions: E7
TCR-T cells demonstrated safety and clinical activity in the treatment of
highly refractory metastatic HPV-16+ cancers. Treatment resistance was
linked to definitive genetic defects in the targeted peptide-HLA complex and
to manifold defects in antigen processing and interferon response. Clinical
trial information: NCT02858310. Research Sponsor: NIH, Pharmaceutical/
Biotech Company.

103 Clinical Science Symposium, Sat, 3:30 PM-5:00 PM

NOMINATOR: Feasibility of genomic testing of rare cancers to match cancer
to treatment. First Author: Damien Kee, Peter MacCallum Cancer Centre,
Melbourne, Australia

Background: Rare cancers (RCs) often lack proven treatments and consequently
have poorer outcomes. Identification of molecular biomarkers can facilitate treat-
ment selection and trials access for RC patients (pts) where histology-based trials are
not feasible. We assessed the potential for next-generation sequencing (NGS) to
impact RC care. Methods: Pts with a rare histology, poor-prognosis solid-tumor and
no standard of care therapy underwent NGS genomic profiling of paired FFPE tumor
and blood (PMCC comprehensive cancer panel; 391 genes). A virtual molecular
tumour board (MTB) reviewed curated results regarding diagnosis, actionability
(OncoKB) and treatment recommendations. Results: Between July 2017 and Nov
2019, 121 pt were prospectively enrolled across 4 Australian sites. 109 (91%) pts
had a tumour with an incidence of < 1/100,000 person/years with 83 diverse RC
histologies represented. 100 (83%) cases were successfully sequenced. The most
commonly aberrant genes (> 10%) were: TP53 (45%), CDOKN2A/B, RB1, PTEN and
NF1.51 (51%) had at least one potentially actionable finding, with 27 matched to a
clinically validated drug (OncoKB level 3 or better) [Table]. In 6 cases NGS resulted
in a revised diagnosis (includes 4 with FDA approved therapy). Actionable germline
mutations were detected in 3 individuals of which 2 were previously known. The
majority of pts remain in follow-up, however, 8 died prior to or within 28 days of NGS
result availability. Drug access remains a limitation with only 12 receiving therapy
based on NGS/MTB guidance. Clinical trial information: ACTRN12616001000493.
Conclusions: NGS in RCs is feasible with potential impact in half of cases. Earlier
testing and improved off-label/trial drug access is necessary to increase the likeli-
hood that RC patients may benefit from molecularly guided therapy. Research
Sponsor: Melbourne Health, Other Government Agency.

OncoKB Level

(Best result per tumour) (100) Genetic hiomarker/Diagnosis

No findings 5

Currently not 44 Includes: TP53, RB1, APC, ARID1A, KMT2D, FAT1, NF2,
actionable ATM, ATRX, PBRM1, SMAD4

4 or clinical trial 24 CDKN2A/B, EGFR amp, MAPK1, NF1, PTEN, RAF1-fusion,
biomarker SMARCA4/B1, TMB high, XPO1

3 8 AKT, FGFR2-fusion, HRAS, PIK3CA, PTCH1

2 12 ERBB2 amp, BRAF, gBRCA1/2, IDH2, TSC1/2

1 7 BRAF, MSH2/6, Melanoma* (4)

#Revised diagnosis 6 RHM > ASTB, DLMGNT > DNT, MEL (4)

Germline 13 ATM, BRCA1/2, CYP2D6, ERCC2, FANCA, FH, MUTYH,

NF1, SDHC
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Different response to ALK inhibitors in EML4-ALK positive mediastinal
cancer of unknown primary. First Author: Chunhong Hu, Department of
Oncology, The Second Xiangya Hospital, Central South University, Chang-
sha, China

Background: With the development of next-generation sequencing (NGS) and precision med-
icine, targeted therapy especially molecule-driven therapy irrespective of tumor site may play an
important role in cancer patients with druggable targets. Cancer of unknown primary (CUP)
especially mediastinal CUP (MCUP) has poor prognosis with empirical chemotherapy but may
harbor targetable genetic alterations. In the study, we evaluate the response to ALK inhibitors in
ALK-positive MCUP. Methods: We queried the cancer database of the Second Xiangya hos-
pitalfrom 2018.10 to 2019.12 for patients with ALK-positive cancers regardless of tumor
site.Then we selected ALK-positive MCUP patients treated with ALK inhibitors, on which both
NGS and programmed death-ligand 1 (PD-L1) testing were performed. Results: Forty-
eightpatients with ALK-positive cancers were registered in the database. Two MCUP pa-
tients were found and showed different response. The first MCUP patient obtaining remarkable
response to alectinib harbored ALK/TP53 co-mutation and TERT wild type accompanied by low
PD-L1 expression, while the second one showing stable disease with crizotinib carried ALK/
TP53/TERT co-mutation and high PD-L1 expression. Conclusions: We reveal for the first time
that ALK inhibitors are applied to MCUP as first-line therapy and alectinib is firstly reported to
treat MCUP patients. ALK inhibitor alectinib is expected to improve outcomes of patients with
ALK-positive MCUP. NGS and PD-L1 testing should be recommended for MCUP to get more
information about therapy and efficacy. Research Sponsor: None.

Published cases with ALK-positive di of unk primary.
Follow-
Gene up
Year Age Sex Smoke Histology Tumor sites alterations  Therapy  (months) Outcome
2014 55 Female No ADC Mediastinum, ALK Chemo, >3 Alive with-
neck LNs, breast ~ fusion crizotinib out
progression
2016 45 Female No ADC Mediastinum, hi- EML4- CRT, >40  Alive with
lar, pleural, adre- ALK crizotinib recurrence
nal, brain fusion
2016 52 Male Yes PDC Mediastinum EML4- Surgery 36  Alive with-
ALK out
fusion recurrence
2016 26 Female Yes ADC  Ovarian, mediasti- EML4- CRT 44 Alive with
nal, neck LNs, rib ALK recurrence
fusion
2016 78 Female Yes PDC Mesenteric, pre-  EML4- Symptomatic ~ N/A N/A
tracheal LNs, bone ALK care
fusion
2019 31 Female N/A ADC Lung, mediasti- EML4- Chemo, crizo- 6 Alive with
num, liver, muscle, ALK tinb, progression
skeleton fusion brigatinib

Note: eTMs elevated tumor markers, N/A not available, ADC adenocarcinoma, PDC poorly differentiated
carcinoma, LNs lymph nodes, Chemo chemotherapy, CRT chemoradiotherapy.
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NivoCUP: An open-label phase Il study on the efficacy of nivolumab in
cancer of unknown primary. First Author: Junko Tanizaki, Kishiwada City
Hospital, Kishiwada, Japan

Background: CUP has a poor prognosis with a median survival of less than
12 months. Given the recent approval of immune checkpoint inhibitors in
several cancer types, we performed a multicenter phase |1 study of nivolumab
in CUP patients (pts). Methods: The main population of this study is CUP pts
who were previously treated with more than one line of systemic chemo-
therapy. Previously untreated CUP pts were also enrolled for exploratory
analysis. Pathological examination (including IHC), CT, FDG-PET, gas-
troscopy and colonoscopy and medical examination were mandatory for
diagnosis of CUP before enrollment. CUP pts belonging to favorable prog-
nosis groups were excluded from the trial. Nivolumab (240 mg/body) was
delivered as an intravenous infusion every 2 weeks for up to 52 cycles until
disease progression or unacceptable toxicity. The primary endpoint was
objective response rate (ORR) according to RECIST 1.1 by an Independent
Endpoint Review Committee in previously treated pts. The secondary ob-
jectives include investigator-assessed ORR, progression-free survival (PFS),
overall survival (OS), safety and the association between the efficacy of
nivolumab and PD-L1 expression. Results: A total of 56 CUP pts, 45 pre-
viously treated and 11 previously untreated pts, were enrolled in this trial.
The median age was 65.5 years, 22 pts were male. Median follow-up was
8.05 mo (range, 0.1 to 20.7 mo). Of 45 previously treated pts, 2 and 9 had
an investigator-assessed complete response and partial response (ORR
24.4%,95% Cl: 12.9-39.5%), with a median PFS (mPFS) and OS (mOS) of
5.4 mo (95% Cl: 2.6-6.9) and 15.1 mo (95% ClI: 8.3-NR), respectively.
Among 11 previously untreated pts, 1 pt had partial response (ORR 9.1%,
95% Cl: 0.2-41.3%). The mPFS was 3.9 mo and the mOS was not reached
in untreated pts (95% Cl: 1.1-5.6, and 95% CI: 2.6-NR, respectively).
Nivolumab demonstrated a mPFS of 5.1mo (95% CI: 2.7-5.6) and a mOS of
15.9mo (95% Cl: 8.4-NR) in an overall population. Immune-related adverse
events occurred in 57% of overall pts with 5% of grade 3 or higher, and the
most common were rash (27%), hypothyroidism (16%), and diarrhea/colitis
(16%). No treatment related death was observed. Conclusions: In pts with
previously treated and untreated CUP, nivolumab demonstrated durable
antitumor activity with a manageable safety. Clinical trial information:
UMINOO0030649. Research Sponsor: ONO PHARMACEUTICAL CO., LTD.
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Utility of circulating cell-free DNA (cfDNA) analysis in patients with
carcinoma of unknown primary (CUP) in identifying alterations with strong
evidence for response or resistance to targeted therapy. First Author: Caroline
Weipert, Guardant Health, Redwood City, CA

Background: CUP is a rare, heterogeneous group of cancers with an overall poor
prognosis; the standard treatment remains chemotherapy. The OncoKB database is a
curated list of somatic molecular alterations. Alterations with the highest classification
must be an FDA-recognized biomarker associated with response to an FDA-approved
drug (Level 1), be recommended by major guidelines or expert panels as predictive of
response to an FDA-approved drug (Level 2) or be predictive of resistance to an FDA-
approved drug (R1). We explored the landscape of alterations classified as Level 1, 2 or
R1 based on the OncoKB scale in a large cohort of CUP patients tested via a well-
validated cfDNA assay. Methods: We queried consecutive samples from advanced
cancer patients with a listed diagnosis of CUP who underwent testing via a commercially
available liquid biopsy assay (Guardant360) between November 2016 and November
2019. The cfDNA assay included targeted next-generation sequencing of 73- to 74-
genes specifically curated to include genes with potential targeted therapy options.
Alterations were classified based on their ranking in the OncoKB database as of January
2020. Results: In total we identified 2,022 samples with a diagnosis of CUP, and 90.0%
of these samples had >1 cfDNA alteration detected. The median age of patients was 68
years and 51% were female. Overall, 20.7% of patients had a Level 1 alteration, 9.5%
had a Level 2 alteration, and 23.9% had an R1 alteration (select alterations outlined in
Table). Conclusions: cfDNA analysis of patients with advanced CUP identified a sig-
nificant number of patients with alterations associated with strong evidence for either
response or resistance to treatment based on the OncoKB classification schema. While
many of these alterations are associated with approvals in specific cancer types, the
identification of these alterations suggests many CUP patients may have targeted therapy
options. We will present case examples illustrating patient outcomes from CUP patients
who received targeting therapy based on cfDNA results. Research Sponsor: None.

Alteration # of Patients (%)
Total Level 1 Alterations 361 (20.7)
BRAF V600E 36 (2.1)
BRCA1/2 (Loss of Function) 73 (4.2)
Microsatellite Instability High 20 (2.4)
Total Level 2 Alterations 166 (9.5)
ERBB2 Activating 37 (2.1)
MET Exon 14 Skipping 11 (0.6)
Total R1 Alterations 416 (23.9)
KRAS G12C 63 (3.6)
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Updated entrectinib data in children and adolescents with recurrent or
refractory solid tumors, including primary CNS tumors. First Author:
Ami Vijay Desai, University of Chicago Medical Center, Chicago, IL

Background: The phase 1/2 STARTRK-NG trial (NCT02650401) is evalu-
ating entrectinib, a CNS-penetrant oral inhibitor of TRK, ROS1 and ALK
tyrosine kinases, in children and adolescents < 21 years old with recurrent/
refractory solid tumors, including primary CNS tumors. Methods: After de-
termining the recommended dose as 550mg/m?/day in all-comers, expan-
sion cohorts with gene-fusion-positive CNS/solid tumors (NTRK1/2/3 and
ROS1I) are being enrolled. Results: As of 1 July 2019 (data cut-off), 34
patients (4.9 months to 20 years old; median age 7 years) have been
evaluated for response to treatment with entrectinib. Responses were
classified as complete response (CR), partial response (PR), stable disease
(SD), or progressive disease (PD) using RANO for CNS tumors, RECISTv1.1
for solid tumors, or Curie score for neuroblastomas. Responses in fusion-
positive patients were assessed by blinded independent central review
(BICR), and occurred at doses =400mg/m?. Best responses in patients with
fusion-positive CNS tumors (n = 8) were four CR (ETV6-NTRK3, EML1-
NTRK2, GOPC-ROS1, and TPR-NTRKI), two PR (KANKI-NTRKZ2 and
EEF1G-ROS1), and two PD (EML4-ALK and PARP6-NTRK3). In patients
with fusion-positive solid tumors (n = 6) best responses were three CR
(DCTNI1-ALK, ETV6-NTRK3, and ETV6-NTRK3), and three PR (TFG-ROS1,
EML4-NTRK3, and KIF5B-ALK). Responses (Investigator-assessed) in
patients with non-fusion tumors (n = 20) were one CR (ALK F1174L mu-
tation), four SD, ten PD, and five patients were unevaluable or had no data.
The objective response rate (defined as the total number of CR and PR) in
fusion-positive patients was 86% (12/14) versus 5% (1/20) in non-fusion
patients. Similarly, PFS was 17.5 months (95% Cl 7.4-NE) in fusion-
positive patients versus 1.9 months (1.8-5.7; p = 0.0002) in non-fusion
patients. Most commonly reported treatment-related adverse events in-
cluded weight gain (n = 14 [5 Grade 3/4]), elevated creatinine (n = 13),
anemia (n = 13), nausea (n = 11), increased ALT (n = 10 [1 Grade 3/4]),
increased AST (n =10 [1 Grade 3/41]), decreased neutrophils (n =9 [6 Grade
3/41), and bone fractures (n = 7, of which 4 were treatment related).
Conclusions: In children and adolescents < 21 years old, entrectinib has
produced striking, rapid, and durable responses in solid tumors with target
gene fusions, especially in high-grade CNS neoplasms. Clinical trial infor-
mation: NCT02650401. Research Sponsor: Hoffmann-La Roche.
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FOENIX-CCA2: A phase Il, open-label, multicenter study of futibatinib in
patients (pts) with intrahepatic cholangiocarcinoma (iCCA) harboring FGFR2
gene fusions or other rearrangements. First Author: Lipika Goyal, Massachusetts
General Hospital, Boston, MA

Background: Patients (pts) with intrahepatic cholangiocarcinoma (iCCA)
have a 5-year survival rate of 24%. There is no standard treatment for ad-
vanced disease after first-line chemotherapy. Fibroblast growth factor
receptor-2 (FGFR2) gene fusions occur in 10% to 20% of pts with iCCA,
offering a promising therapeutic avenue for this disease. Futibatinib is a
highly selective irreversible FGFR1-4 inhibitor given as a continuous once-
daily (QD) oral regimen. This phase 2 registrational trial was initiated be-
cause of results from a phase 1 dose escalation/expansion study showing
tolerability and preliminary efficacy of futibatinib in pts with iCCA with
FGFRZ2fusions. Methods: FOENIX-CCA2 (NCT02052778), asingle-arm
multicenter phase 2 study, enrolled pts with locally advanced/metastatic
unresectable iCCA harboring FGFRZ2 gene fusions or other rearrangements,
disease progression after =1 line of systemic therapy (including gemcitabine
plus platinum-based chemotherapy), no prior FGFR inhibitor treatment, and
an ECOG performance status of O or 1. Pts received futibatinib 20 mg QD
until disease progression/unacceptable toxicity. The primary endpoint is
objective response rate (ORR) based on independent central radiology re-
view. Secondary endpoints include disease control rate (DCR), duration of
response (DOR), and safety. Results: A total of 103 pts were enrolled. For
this interim analysis, data are reported for the 67 pts (65%) with =6 months
of follow-up. Of these, 82.1% of pts had tumors harboring an FGFR2 fusion.
One, 2, or =3 prior therapies were received by 44.8%, 28.4%, and 26.9% of
pts, respectively. ORR was 34.3% (all partial response, n = 23), and DCR
was 76.1%; assessment was pending for 8 pts. Median time to response was
1.6 months (range, 1.0-4.9), and median DOR was 6.2 months (range, 2.1-
14.2). The most common treatment-related adverse events (AEs; all grade,
grade =3) were hyperphosphatemia (79.1%, 25.4%), diarrhea (37.3%,
0%), and dry mouth (32.8%, 0%). Any-cause grade =3 AEs were reported in
73.1% of pts. Dose delay or dose reduction was required in 65.7% and
53.7% of pts, respectively; 6.0% of pts discontinued treatment because of
AEs. Conclusions: Preliminary assessment of these phase 2 data indicate
efficacy and tolerability of futibatinib for treatment of pts with iCCA har-
boring FGFRZ2 fusions or other rearrangements who have progressed after
chemotherapy. Continued analysis of the study population is underway.
Clinical trial information: NCT02052778. Research Sponsor: Taiho On-
cology, Inc.
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Clinical impact of COVID-19 on patients with cancer: Data from the COVID-
19 and Cancer Consortium (CCC19). First Author: Jeremy Lyle Warner,
Vanderbilt-Ingram Cancer Center, Nashville, TN

The full, final text of this abstract will be available at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.
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Clinical activity of the RET inhibitor pralsetinib (BLU-667) in patients with
RET fusion+ solid tumors. First Author: Vivek Subbiah, Department of In-
vestigational Cancer Therapeutics, The University of Texas MD Anderson
Cancer Center, Houston, TX

Background: RET gene fusions are targetable oncogenic drivers in multiple
tumor types, including up to 20% of papillary thyroid cancers (PTC).
Pralsetinib is an investigational, highly potent, selective inhibitor of onco-
genic RET alterations. In the registration-enabling Phase 1/2 ARROW study
(NCT03037385), pralsetinib demonstrated an overall response rate (ORR;
response-evaluable patients [REP], central review) of 73% (19/26) in
treatment-naive patients and 61% (49/80; 2 pending confirmation) in
platinum-exposed patients with RET fusion+ non-small cell lung cancer
(NSCLC) and was well tolerated (data cut-off November 18, 2019). We
provide an update on the clinical activity of pralsetinib in other RET fusion+
solid tumor types. Methods: ARROW consists of a phase 1 dose escalation
(30-600 mg once [QD] or twice daily) followed by a phase 2 expansion
(400 mg QD) in patients with advanced RET-altered solid tumors. Primary
objectives were ORR and safety. Results: As of November 18, 2019, 29
patients with metastatic solid tumor types other than NSCLC (16 PTC, 1
undifferentiated thyroid, 3 pancreatic, 3 colon, 6 other) bearinga RET fusion
have received pralsetinib. Efficacy data are presented for REP enrolled by
July 11, 2019. In patients with thyroid cancer that is RET fusion+, ORR
(investigator assessment) was 75% (9/12; all confirmed). Median (range)
duration of response (DOR) was 14.5 (3.7+, 16.8) months (mo), with 67% of
responding patients continuing treatment. Two patients with stable disease
were continuing treatment at 11.5+ and 19.3+ mo. In other RET fusion+
cancers, ORR was 60% (3/5; all confirmed) with partial responses in 2/2
patients with pancreatic cancer (DOR 5.5, 7.4+ mo) and 1 patient with
intrahepatic bile duct carcinoma (DOR 7.5 mo). Two patients with colon
cancer had stable disease for 7.3 and 9.3 mo. Responses were observed
across multiple fusion genotypes. In the entire safety population (all patients
treated with 400 mg QD pralsetinib, regardless of diagnosis; n = 354), most
treatment-related adverse events (TRAEs) were grade 1-2, and included
increased aspartate aminotransferase (31%), anemia (22%), increased
alanine aminotransferase (21%), constipation (21%) and hypertension
(20%). Only 4% of patients in the safety population discontinued due to
TRAESs. Conclusions: Pralsetinib demonstrated broad and durable antitumor
activity across multiple advanced solid tumor types, regardless of RET fusion
genotype, and was well tolerated. The study is ongoing and still enrolling
patients in this cohort. Clinical trial information: NCTO3037385. Research
Sponsor: Blueprint Medicines Inc.
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Thoracic Cancers International COVID-19 Collaboration (TERAVOLT): Im-
pact of type of cancer therapy and COVID therapy on survival. First Author:
Leora Horn, Department of Medicine, Vanderbilt Ingram Cancer Center,
Nashville, TN

The full, final text of this abstract will be available at
abstracts.asco.org at 5:00 p.m. ET on Thursday, May 28.
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Primary analysis of KAITLIN: A phase Il study of trastuzumab emtansine
(T-DM1) + pertuzumab versus trastuzumab + pertuzumab + taxane, after
anthracyclines as adjuvant therapy for high-risk HER2-positive early breast
cancer (EBC). First Author: Nadia Harbeck, Brustzentrum der Universitét
Miinchen (LMU), Munich, Germany

Background: The standard of care for HER2-positive EBC is chemotherapy plus
one year of HER2-directed therapy. However, recurrence—particularly in high-risk
populations—remains a problem, as does systemic chemotherapy-associated
toxicity. In KAITLIN, we aimed to improve efficacy and reduce toxicity by replac-
ing taxanes and trastuzumab with T-DM1. Methods: KAITLIN (NCTO1966471)is a
phase 3, randomized, open-label study that enrolled 1846 patients with adequately
excised, centrally confirmed HER2-positive EBC either node-positive (LN+); or
node-negative, HR-negative, and tumor size > 2.0 cm. Within 9 weeks of surgery,
patients were randomized 1:1 to 3-4 cycles of anthracycline-based chemotherapy
followed by 18 cycles of T-DM1 3.6 mg/kg + pertuzumab 420 mg q3w (loading dose
[LD1840 mg) (AC-KP) or taxane (3-4 cycles) + concurrent trastuzumab 6 mg/kg (LD
8 mg/kg) + pertuzumab 420 mg q3w (LD 840 mg) (AC-THP). Patients were stratified
by world region, nodal status, HR status, and anthracycline type. Adjuvant radio-
therapy and/or endocrine therapy was administered after 4 cycles of HER2-targeted
therapy when indicated. The co-primary endpoints were invasive disease-free sur-
vival (IDFS) in the LN+ and in the ITT populations applying a hierarchical testing
procedure. Secondary endpoints included overall survival (OS), patient-reported
outcomes (PROs), and safety. Results: KAITLIN did not meet its co-primary end-
points. In LN+ patients (n = 1658), there was no significant difference between arms
in IDFS event risk (stratified hazard ratio = 0.97; 95%CI 0.71-1.32). Three-year
IDFS was 94.1% with AC-THP and 92.7% with AC-KP. Results were similar in the
ITT population (stratified hazard ratio = 0.98; 95%Cl 0.72-1.32; 3-year IDFS:
94.2% vs 93.1%). OS data are immature with an event rate of ~4%-5% in each arm.
During the study overall, there was a similar incidence of grade =3 AEs (55.4% vs
51.8%) and SAEs (23.3% vs 21.4%) with AC-THP and AC-KP, respectively. More
patients receiving AC-KP than AC-THP discontinued T-DM1 or trastuzumab, re-
spectively, because of AEs (26.8% vs 4.0%). PRO data will be presented.
Conclusions: Replacing adjuvant taxane and trastuzumab with T-DM1 did not result
in significantly improved efficacy or overall safety. Nonetheless, in this high-risk
population, a favorable IDFS outcome was achieved in both study arms. HP +
chemotherapy remains the standard of care for patients with high-risk HER2-positive
EBC. Clinical trial information: NCTO196647 1. Research Sponsor: F. Hoffmann-La
Roche.
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Biomarker data from KATHERINE: A phase Il study of adjuvant trastuzumab
emtansine (T-DM1) versus trastuzumab (H) in patients with residual invasive
disease after neoadjuvant therapy for HER2-positive breast cancer. First
Author: Carsten Denkert, Philipps University Marburg, Marburg, Germany

Background: The phase 3 KATHERINE study (NCTO1772472) compared adju-
vant T-DM1 versus H in patients with residual invasive breast cancer after neo-
adjuvant chemotherapy plus HER2-targeted therapy. Here we report exploratory
analyses of the relationship between invasive disease-free survival (IDFS) and
biomarkers potentially related to response. Methods: Formalin fixed paraffin-
embedded tissue samples were collected before neoadjuvant treatment and/or
at surgery. Surgical samples were used for analyses, except when only pre-
treatment samples were available (~20% of cases). DNA was derived to iden-
tify PIK3CA hotspot mutations and gene expression (RNA) analysis was used to
detect HER2, PD-L1, CD8 and predefined immune signatures including 3-gene,
5-gene, Teffector, chemokine signaling, and checkpoint inhibitor signatures. RNA
analysis was adjusted for tumor content and expression levels were dichotomized
at the median into low (=) and high (>) groups. The effect of treatment and
biomarkers on IDFS was assessed. Results: P/IK3CA mutation (mut) status was
available from 1363 (91.7%) patients. T-DM1 IDFS benefit was independent of
PIK3CA mut status (mut: HR 0.54; 95%CI 0.23-0.90; non-mut: HR 0.48; 95%
C10.35-0.65) and no impact of PIK3CA mut was observed within either treatment
arm. Gene expression data were available from 1059 (71.3%) patients. Similar
gene expression levels were observed between treatment arms, but, unlike the
surgical samples (n = 815), the pre-treatment samples (n = 244) were not
representative of the ITT population. Thus, subsequent analyses were based on
surgical samples (H n = 398; T-DM1 n = 417). Consistent treatment benefit with
T-DM1 vs H was observed across the single-gene and immune gene-signature
subgroups as in the ITT population. High vs low HER2 expression was associated
with worse outcome (HR 2.02; 95% Cl 1.32-3.11) within the H arm, but not
within the T-DM1 arm (HR 1.01; 95% Cl 0.56-1.83). High vs low PD-L1 ex-
pression was associated with better outcome within the H arm (HR 0.66; 95% CI
0.44-1.00) but not within the T-DM1 arm (HR 1.05; 95% C1 0.59-1.87). Similar
trends were observed in the checkpoint inhibitor subgroups. Conclusions: These
exploratory analyses provide the first data on the relationship between biomarker
expression in residual disease after HER2-targeted therapy and outcomes.
PIK3CA mut status did not influence outcomes with H or T-DM1. T-DM1 benefit
appeared to be independent of all biomarkers assessed. Clinical trial information:
NCTO1772472. Research Sponsor: F. Hoffmann-La Roche Ltd.

501 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Three-year follow-up of neoadjuvant chemotherapy with or without anthracyclines
in the presence of dual HER2-blockade for HER2-positive breast cancer
(TRAIN-2): A randomized phase Il trial. First Author: Anna van der Voort,
Netherlands Cancer Institute, Amsterdam, Netherlands

Background: The multicenter phase IIl TRAIN-2 study showed high patho-
logical complete response (pCR) rates after neoadjuvant chemotherapy with and
without anthracylines plus dual HER2-blockade in stage II-11l HER2-positive
breast cancer patients (67% vs 68%, p = 0.95) (NCT01996267). Here we
report 3-year efficacy and safety outcomes. Methods: Patients were randomly
assigned (1:1) to receive 3 cycles 5-fluoruoracil (500mg/m?), epirubicin
(90mg/m?), and cyclophosphamide (500mg/m?) followed by 6 cycles paclitaxel
(80mg/m? day 1 and 8) and carboplatin (AUC = 6mg/ml-min) (FEC-PC) or 9
cycles paclitaxel and carboplatin (PC). Both regimens were combined with
trastuzumab (T; 6mg/kg, loading dose 8mg/kg) and pertuzumab (Ptz; 420mg,
loading dose 840mg). Patients completed one year of trastuzumab, radio-
therapy and endocrine therapy as indicated. The primary endpoint pCR was
previously reported. Secondary efficacy endpoints reported here are event-free-
survival (EFS) defined as time from randomization to first event (disease pro-
gression resulting in inoperability, recurrence [contralateral DCIS excluded],
secondary primary malignancies, or death) and overall survival (OS), both in the
intention-to-treat population. Safety endpoints are reported for patients treated
with at least one dose of study medication. Results: 438 patients were ran-
domized (219/arm) and evaluable for long-term efficacy endpoints. After a
median follow-up of 48.8 months 23 EFS events occurred in the FECT-PTC-Ptz-
arm and 21 in the PTC-Ptz-arm (HR 0.90; 95% CI 0.50-1.63). Three-year EFS
estimates were 92.7% (95% Cl: 89.3-96.2) for FECT-PTC-Ptz and 93.6%
(95% Cl: 90.4-96.9) for PTC-Ptz. Three-year OS estimates were 97.7% (95%
Cl: 95.7-99.7) for FECT-PTC-Ptz and 98.2% (95% Cl: 96.4-100) for PTC-Ptz.
These results were irrespective of hormone receptor and nodal status. LVEF
decline =10% from baseline and < 50% was more common in patients who
received anthracyclines than in the PTC-Ptz arm (8.6% vs. 3.2%, p = 0.021).
Two patients in the FECT-PTC-Ptz arm developed acute leukemia. No other new
safety concerns were seen. Conclusions: The 3-year follow-up of the TRAIN-2
study confirms the results of the primary outcome that anthracylines do not
improve efficacy and are associated with clinically relevant toxicity. A neo-
adjuvant carboplatin-taxane based regimen with dual HER2-blockade can be
considered in all stage I1-11l breast cancer patients, regardless of hormone receptor
and nodal status. Clinical trial information: NCT01996267. Research Sponsor:
Roche.
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Chemotherapy (CT) de-escalation using an FDG-PET/CT (F-PET) and pathological
response-adapted strategy in HER2[+] early breast cancer (EBC): PHERGain
Trial. First Author: Javier Cortes, 10B Institute of Oncology, Hospital
Quirdnsalud, Medica Scientia Innovation Research, and Vall d’Hebron
University of Oncology, Barcelona, Spain

Background: Dual trastuzumab plus pertuzumab (HP) has shown promising path-
ologic complete response (pCR) rates in HER2[+] EBC although lower to CT
regimens. |dentification of new markers of sensitivity to HP could help to de-
escalate CT. PHERGain assessed early metabolic response by F-PET to neo-
adjuvant HP and the opportunity of CT de-escalation with a response-adapted
strategy in patients (pts) with HER2[+] EBC. Methods: PHERGain randomized
(1:4 ratio) centrally-confirmed HER2[+] stage I-IIl EBC pts to receive either
docetaxel (T), carboplatin (C), and HP (cohort A) or HP + endocrine therapy (ET)
(cohort B). Randomization was stratified by hormone receptor (HR) status. Pts
with subclinical metastases by F-PET were included in a different cohort (cohort C).
Centrally-reviewed F-PET was performed prior to randomization and after 2 cycles of
TX (cohorts A/B). Cohort A pts completed a total of 6 cycles regardless of F-PET
results. Cohort B/PET-responder (RX) pts continued with HP = ET for 6 cycles, while
PET-non-RX pts were switched to receive 6 cycles of TCHP. After surgery, cohort B/
PET-RX pts who did not achieve a pCR received 6 cycles of TCHP and all pts from
cohorts A/B completed 18 cycles of HP. Cohort C pts received 6 cycles of TCHP. Co-
primary endpoints were breast/axilla pCR rate (ypTO/isNO) among cohort B/PET-RX
pts and 3-year invasive disease-free survival (iDFS) in pts allocated to cohort B.
Results: A total of 376 pts were included (71 pts in cohort A, 285 pts in cohort B,
and 20 pts in cohort C). In cohort B, median age was 50 years, 49.2% had node-
positive disease, and 67.4% had HR+ tumors. pCR in cohort A was achieved in 41
pts (567.7%, 95% Cl 47.4-69.4%) and it was observed in 101 pts included in cohort
B (35.4%, 95% Cl 29.9-41.3%). Among cohort B pts, 227 (79.6%) were PET-RX;
86 of them (37.9%, 95% Cl 31.6-44.5%) obtained a pCR. Among PET-non-RX pts,
15(25.9%, 95% Cl 15.3-39%) achieved a pCR after adding CT (TCHP). PET-RX
pCR by HR status was 44.3% for HRI[-] and 35% for HR[+] (p = 0.184). The in-
cidence of commonly reported adverse events (AEs) was higher in pts allocated to
cohort A (grade=3 AEs 58.8 vs 12%; serious AEs 29.4 vs 4.6%). The rate of pts
with a =10% global health status decline in cohorts A and B were 40.8 and 23.5%,
respectively. Conclusions: F-PET identify pts with HER2[+] EBC who are more likely
to benefit from CT-free dual HER2-blockade with HP. Follow-up is ongoing for iDFS
endpoint. Depending on the results of this second co-primary endpoint, this strategy
could select a group of HER2[+] EBC pts who would not need CT. Clinical trial
information: NCT03161353. Research Sponsor: F. Hoffmann-La Roche Ltd.
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ALTERNATE: Neoadjuvant endocrine treatment (NET) approaches for clin-
ical stage Il or Il estrogen receptor-positive HER2-negative breast cancer
(ER+ HER2- BC) in postmenopausal (PM) women: Alliance AO11106. First
Author: Cynthia X. Ma, Washington University School of Medicine in St.
Louis, St. Louis, MO

Background: For PM patients (pts) with locally advanced ER+ HER2- BC, NET improves
breast conservation surgery (BCS) rates, and modified preoperative endocrine prognostic
index (mPEPI) O, defined as pT1-2 pNO Ki67< 2.7%, or pathologic complete response
(pCR: no invasive disease in breast or lymph node) is associated with low risk of re-
currence without adjuvant chemotherapy (CT). The ALTERNATE trial was initiated to
assess if the endocrine-sensitive disease rate (ESDR: number of mPEPI O pts/number of
eligible pts initiating NET) with fulvestrant (F) or F+anastrozole (A) is improved relative to
A alone (reported here) and if the 5-year (yr) recurrence-free survival (RFS) rate for pts
with mPEPI O on A alone without CT is = 95% (awaits further follow-up). Methods: PM
pts with clinical stage II/Ill ER+ HER2- BC were randomized 1:1:1 to 1 mg A po daily,
500 mg F IM every 4 week (wk)s after loading dose, or A+F for 6 months. Ki67 was tested
centrally on biopsies acquired prior to NET, wk 4, wk 12 and at surgery. Pts with
Ki67 >10% at wk 4 or 12 were recommended to go off protocol-directed ET and switch
to CT. Ptswith mPEPI O at surgery were recommended to continue assigned ET for 1.5yrs
followed by A for a total of 5 yrs ET (and not to receive CT). The primary endpoint of the
neoadjuvant phase was ESDR. ESDR of each F arm was compared to that of the A alone
arm. With 425 pts per arm, a one-tailed alpha = 0.025 chi-square test of two inde-
pendent proportions has 84 % power to detect an increase of =10% in ESDR for F or F+A
compared to the A arm, assuming ESDR =30% in A. Results: 1362 pts (A 452; F 454;
A+F 456) were enrolled Feb 2014 to Nov 2018. 63 pts were excluded (did not start
NET). Of the remaining 1299 pts (A 434; F 431, A+F 434), 42% were cN1-3 and 73%
were considered candidates for BCS. ESDR was 18.6% (95%Cl: 15.1-22.7%) with A,
22.7% (95%Cl: 18.9-27.0%) with F, and 20.5% (95%Cl: 16.8-24.6%) with A+F. No
significant difference in ESDR was found between A and F (p=0.15) or A and A+F
(p=0.55). Among the 825 pts with wk 4 Ki67 < 10% who completed NET and surgery,
ESDR and the BCS rate were 27.7% and 70.3% with A; 29.6% and 68.1% with F, and
26.8% and 69.9% with A+F, respectively. Conclusion: Neither F nor F+A significantly
improved ESDR compared to A alone in PM pts with locally advanced ER+ HER2- BC.
RFS data are awaited. Support: U10CA180821, U10CA180882, U24CA196171,
https://acknowledgments.alliancefound.org; NCI BIQSFP, BCRF, Genentech, AstraZe-
neca. Clinical trial information: NCT01953588. Research Sponsor: U10CA180821,
U10CA180882, U24CA196171; Alliance Foundation, NCI Biomarker, Imaging and
Quality of Life Studies Funding Program (BIQSFP), Breast Cancer Research Foundation,
Genentech, AstraZeneca, https://acknowledgments.alliancefound.org.
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MINDACT: Long-term results of the large prospective trial testing the 70-
gene signature MammaPrint as guidance for adjuvant chemotherapy in
breast cancer patients. First Author: Fatima Cardoso, Champalimaud Clinical
Center/Champalimaud Foundation, Lisbon, Portugal

Background: The 70-gene signature MammaPrint has been shown to identify breast
cancer patients for whom adjuvant chemotherapy (CT) could be safely omitted even in
the presence of unfavorable standard clinical-pathological criteria. The MINDACT pri-
mary endpoint at 5 years median follow-up was met in 2016 (Cardoso et al, NEJM 2016)
with a distant metastasis free survival (DMFS) rate at 5 years of 94.7% (95% Cl: 92.5-
96.2) in clinical high (C-High) / genomic low (G-Low) risk patients who received no CT.
Longer follow-up is now available. Methods: 6693 patients were enrolled in the pro-
spective phase Ill randomized MINDACT study (EORTC 10041/BIG3-04) between
2007-2011. We assessed the DMFS rate at 5 years in the primary test (PT) population of
C-High / G-Low patients who were randomized to receive no CT (n = 644). As secondary
analysis, we evaluated DMFS and overall survival (OS) in the intention to treat (ITT)
population of the C-High / G-Low group randomized to CT vs no CT (n = 749 and 748
respectively). Comparisons between CT and no CT groups are low-powered. We used
Kaplan-Meier estimates for time to event endpoints and hazard ratios (HR) with 95% Cl
from cox-regression models adjusted for stratification factors used for the randomization.
Results: The median follow-up is 8.7 years, resulting in an updated 5-year DMFS rate for
the PT population of C-High / G-Low patients with no CT of 95.1% (95% Cl 93.1-96.6).
The updated outcomes of the ITT population of C-High / G-Low patients are shown in the
table. Further analyses will update the suggested age-dependent effect of CT omission
for luminal breast cancer seen at 5 years in pre- versus post-menopausal women as in
Tailor-X (Piccart et al, SABCS 2019). Conclusions: The primary DMFS endpoint at 5
years continues to be met in CT untreated C-High / G-Low risk women, confirming
MINDACT as a positive de-escalation study. With longer follow-up and in line with the
natural history of luminal breast cancer, more distant relapses do occur but the estimated
gain of 2.6% for CT administration in C-High / G-Low patients remains small in light of CT
harmful effects. The level IA evidence for the clinical utility of the 70-gene signature for
adjuvant CT decision making is maintained. Clinical trial information: NCT00433589.
Research Sponsor: MINDACT was supported by grants from the European Commission
Framework Programme VI (FP6-LSHC-CT-2004-503426, “TRANSBIG Network of Ex-
cellence”), the Breast Cancer Research Foundation, the U.S. National Cancer Institute,
the European Breast Cancer Council-, Pharmaceutical/Biotech Company, U.S. National
Institutes of Health.

C-High / G-Low patients (ITT population): updated outcomes
DMFS with CT DMFS without CT

95.7% (93.9-96.9) 94.8% (92.9-96.2)

92.0% (89.6-93.8) 89.4% (86.8-91.5)
0S with CT 0S without CT

95.7% (93.9-97.0) 94.3% (92.2-95.8)

At 5 years (95% CI)
At 8 years (95% CI)

At 8 years (95% CI)
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Letrozole + ribociclib versus letrozole + placebo as neoadjuvant therapy for
ER+ breast cancer (FELINE trial). First Author: Qamar J. Khan, University of
Kansas Medical Center, Westwood, KS

Background: Ribociclib (R) + letrozole (L) is superior to L in metastatic breast cancer
(BC). Preoperative endocrine prognostic index (PEPI) score O after neoadjuvant endo-
crine therapy (NET) is associated with low risk of relapse without chemotherapy in ER+
BC. On-therapy change in Ki-67 predicts adjuvant recurrence. FELINE is a biomarker-
based multicenter randomized trial comparing changes in Ki-67 and PEPI between L+
Placebo (P) & L+R. Methods: Postmenopausal women with >2 cm or node+ ER+ HER2-
BC were randomized 1:1:1 between L+P, L+R 400 mg continuous dose (Rc) and L+R
600 mg, 3 weeks on/1 week off - intermittent dose (Ri). Treatment was continued for six
28-day cycles. Core biopsies, blood samples were obtained at baseline, Day 14 cycle 1
(D14C1), and surgery. Clinical measurement, mammogram and US were obtained at
baseline, surgery; MRI at baseline, week 8. Primary endpoint was rate of PEPI score O
between L+P and L+R (i+c combined). Other endpoints were change in centrally per-
formed Ki-67, complete cell cycle arrest (CCCA): Ki-67 <2.7%, clinical/imaging re-
sponse, and difference in response & toxicity between the two R (Rc and Ri) arms.
Results: From 2/2016 to 8/2018, 120 women were enrolled at 9 US centers. Thirty-
eight were randomized to L+P and 82 to L+R groups (41 in Ri and Rc). Treatment groups
were balanced at baseline. PEPI score of O was equal (25%) in L+P & L+R groups. CCCA
at D14C1 wasobserved in 52% vs. 92% in L+P, L+R respectively (p < 0.0001). CCCA at
surgery was observed in 63.3% vs. 71.4% in L+P, L+R respectively (p = NS). A sig-
nificant increase in Ki-67 was observed between D14C1 and surgery in 66% vs. 33% in
L+R, L+P respectively (p = 0.006). There was no difference in clinical, mammographic,
US or MRI response between L+P and L+R. CCCA at D14C1 and surgery was similar in Ri
& Rc arms. Grade >3 AEs were observed in 4 (10%) patients in L+P, 23 (56%) in L+Ri,
19 (46%) in L+Rc arms. Conclusions: Addition of R to L as NET did not result in more
women with a PEPI score of 0. At D14C1 twice as many women on L+R had CCCA
compared to L+P (92% vs 52%). However, significantly more women on L+R had in-
creased proliferation between D14C1 and surgery, resulting in similar CCCA at surgery.
Correlative studies are being performed to determine mechanisms of on-therapy acquired
resistance to ribociclib. Continuous and intermittent doses of R have similar efficacy,
toxicity. Clinical trial information: NCT02712723. Research Sponsor: Novartis.

L+P L+R p-value
PEPI 0 (%) 25.8 25.4 0.96
D14C1-Ki-67 > 10% (%) 17.2 4.0 0.025*
CCCA at D14C1 (%) 51.7 91.9 < 0.0001*
CCCA at surgery (%) 63.3 71.4 0.42
Ki-67 increase D14C1 to surgery (%) 333 65.7 0.006*
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Phase IlI trial of metronomic capecitabine maintenance after standard
treatment in operable triple-negative breast cancer (SYSUCC-001). First
Author: XI Wang, Departments of Breast Oncology, Sun Yat-Sen University
Cancer Center, State Key Laboratory of Oncology in South China, Collabo-
rative Innovation Center for Cancer Medicine, Guangzhou, China

Background: Triple-negative breast cancer (TNBC) has a relatively high
relapse rate and poor outcome after standard therapy among all subtypes of
breast cancer. Effective strategies to reduce risk of relapse and death are
unmet medical needs. Methods: In this phase Ill trial, patients with operable
TNBC were randomly assigned to receive metronomic capecitabine (650 mg/
m? twice daily continuously for one year) as maintenance therapy or ob-
servation after standard local and systemic treatment for curative intent. The
primary end point was disease-free survival (DFS). Secondary end points
included distant disease-free survival (DDFS), overall survival (0S) and
safety. Results: A total of 434 patients were randomly assigned to capeci-
tabine group (n =221) or observation group (n = 213). At a median follow-up
of 56.5 months, 5-year DFS was significantly better in capecitabine group
than in observation group (83% vs. 73%, HR, 0.63; 95% Cl, 0.42 to 0.96;
p=0.027). 5-year DDFS was also significantly better in capecitabine group
than in observation group (85% vs. 76%, HR, 0.56; 95% CI, 0.37 to 0.90;
p=0.016). However, 5-year OS was not significantly different between two
groups (85% vs. 81%, HR, 0.74; 95% CI, 0.47 to 1.18; p = 0.203). Two
hundred and two (91.4%) of patients completed one year of capecitabine
therapy as planned. The most common capecitabine-related adverse events
were hand-foot syndrome (46%), leukopenia (24%), Hyperbilirubinemia
(13%), gastrointestinal pain (7%) and elevated serum transaminases (5%).
Conclusions: Maintenance therapy with metronomic capecitabine for one
year following standard treatment significantly improved DFS in operable
TNBC, which was safe and well tolerated. (SYSUCC-001, ClinicaltTrials.gov
number, NCT01112826). Clinical trial information: NCT01112826. Re-
search Sponsor: the Sun Yat-sen University Clinical Research 5010 Program
(Grant No. 2012014).
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Primary results of NRG Oncology / NSABP B-43: Phase Ill trial comparing
concurrent trastuzumab (T) and radiation therapy (RT) with RT alone for
women with HER2-positive ductal carcinoma in situ (DCIS) after lumpectomy.
First Author: Melody A. Cobleigh, NRG Oncology, and Rush University Cancer
Center, Chicago, PA

Background: Preclinical studies report that T can boost RT effectiveness. The
primary aim of this trial assessed the efficacy of concurrent T + RT vs RT alone in
preventing recurrence of ipsilateral breast cancer, ipsilateral skin cancer, or ip-
silateral DCIS (IBTR) in women with DCIS. Methods: Eligibility: Women =18 yrs,
ECOG performance status O or 1, DCIS resected by lumpectomy, and clear margins.
Whole-breast RT after randomization was with 25+ fractions or accelerated with 16-
17 fractions. RT boost was allowed. Centralized HER2 testing and ER and/or PR
were required before entry. Stratification was by menopausal status, adjuvant en-
docrine therapy plan, and nuclear grade. T was given at 8 mg/kg IV within 1 wk before
and 5 days after RT began (Dose 1) and at 6 mg/kg IV 3 wks after Dose 1 (Dose 2).
Definitive intent-to-treat primary analysis was to be conducted when either 163 IBTR
events were recorded or when all accrued pts were on study for =5 yrs. Re-
sults: 2014 pts were randomized (11/9/08 to 12/8/14);1998 (99.2%) had follow-
up information. Median follow-up time on 12/31/19was 79.2 mos. 2001 ptshad RT
information, 1965 (98.2%) completed RT: 988 (98.3%) in the RT arm and 977
(98.1%) in the RT+T arm. 996 pts had T compliance information in the RT+T arm,
939 (94.3%) completed two doses of T, 25 (2.5%) had one dose of T, and 32 (3.2%)
did not receive T. At primary definitive analysis, 114 IBTR events occurred: 63 in the
RT armand 51 in the RT+T arm (HR = 0.81 [95% Cl: 0.56-1.17], p-value = 0.26).
38 were invasive: 18 in the RT arm and 20 in the RT+T arm (HR = 1.11 [95% Cl:
0.59-2.10], p-value = 0.74). 76 were DCIS: 45 in the RT arm and 31 in the RT+T
arm (HR = 0.68 [95% ClI: 0.43-1.08], p-value = 0.10). Annual IBTR event rates
were 0.99%/yr in the RT group and 0.80%/yr in the RT+T group. There were 288
events of any kind [iDFS-DCIS] (DFS): 155 in the RT arm and 133 in the RT+T arm
(HR=0.84[95% Cl: 0.66-1.05], p-value = 0.13) and 48 deaths: 26 in the RT arm
and 22 in the RT+T arm (OS HR = 0.85[95% ClI: 0.48-1.51], p = 0.59). The study
did not reach the 163 protocol-specified events, so the definitive analysis was
triggered by all pts having been on study for =5 years. Conclusions: The addition of T
to RT did not achieve the protocol objective of 36% reduction in the IBTR rate but
did achieve a modest, statistically non-significant reduction of 19%. Support: U10-
180868, -180822, UG1-189867; Genentech. The authors thank Elaina Harper
and Marlon Jones for data management. Clinical trial information: NCTO0769379.
Research Sponsor: U.S. National Institutes of Health, Genentech.
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Role of intratumoral NK cells in triple-negative breast cancer in the FinXX
trial and Mayo Clinic cohort. First Author: Saranya Chumsri, Mayo Clinic,
Jacksonville, FL

Background: Several studies have established the critical role of preexisting
immune response in triple negative breast cancer (TNBC). Most studies evaluated
the tumor infiltrating lymphocytes in stroma. However, limited data are available
with regards to the importance of specific subtypes and spatial distribution of
these immune infiltrates. Methods: NanoString I0360 gene expression analysis
and Digital Spatial Profiling (DSP) were used. DSP was used to quantify 39
immune-related proteins in stromal and tumor-enriched segments from 44 TNBC
samples from the FinXX trial (NCTO0114816) and 335 samples from the Mayo
Clinic (MC) cohort of centrally reviewed TNBC (Leon-Ferre BCRT 2018). In FinXX
trial, 22 patients with recurrence and 22 patients without recurrence were in-
cluded. In MC cohort, 217/335 patients received adjuvant chemotherapy while
118 patients had surgery only without adjuvant chemotherapy. Regions were
segmented based on pancytokeratin staining. The general linear model was used
for statistical analysis of differential expression with recurrence free survival (RFS)
as a categorical variable (recur yes or no). Kaplan-Meier estimates and Cox re-
gression models were also used for analysis. Results: In the FinXX trial, using
global gene expression analysis with 10360, there was no signature significantly
associated with RFS. However, using DSP, high protein expression of CD56 in the
tumor-enriched segments was associated with significant improvement in RFS
(HR 0.26, 95%CI 0.09-0.78, p 0.01). Nevertheless, CD56 expression in the
stroma (HR 0.66, 95%CI 0.29-1.53, p 0.33) and all segments (HR 0.53, 95%ClI
0.23-1.25, p 0.14) was not significantly associated with improved outcome. We
further validated these findings in the MC TNBC cohort where intratumoral CD56
expression was associated with a significant improvement in RFS (HR 0.23, p
0.002) but not stromal CD56 (p 0.79). Interestingly, when evaluating the MC
TNBC cohort according to receipt of chemotherapy, intratumoral CD56 was as-
sociated with improved outcome only in patients who received chemotherapy (p
0.02 vs. 0.07). In both cohorts, higher expressions of intratumoral PD-L1, HLA-
DR, and CD8 were associated with improved outcome. Conclusions: Using an in-
depth analysis with spatially defined context, we identify that intratumoral CD56-
positive NK cells are associated with improved outcome in TNBC. Our study
highlights the potential role of NK cells in TNBC and future implications for bio-
markers and therapeutic targets.Support: W81XWH-15-1-0292, P50CA116201-9,
P50CA015083. Clinical trial information: NCTO0114816. Research Sponsor: De-
partment of Defense, U.S. National Institutes of Health.
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Immune phenotype and response to neoadjuvant systemic therapy (NAST)
in triple negative breast cancer (TNBC). First Author: Clinton Yam, The
University of Texas MD Anderson Cancer Center, Houston, TX

Background: In TNBC patients (pts) receiving NAST, increasing tumor
infiltrating lymphocytes (TILs) is associated with higher pathologic complete
response (pCR) rates. However, since the presence of TIL do not consistently
predict pCR, the current study was undertaken to more fully characterize the
immune cell response and its association with pCR. Methods: T cell receptor
(TCR) sequencing, PD-L1 immunohistochemistry and multiplex immuno-
fluorescence were performed on prospectively collected pre-NAST tumor
samples from 98 pts with stage I-1ll TNBC enrolled in ARTEMIS (NCT:
02276443). TCR clonality was calculated using Shannon’s entropy. PD-L1+
was defined as =1% immune cell staining. Response to NAST was defined
using the residual cancer burden (RCB) index. Associations between TCR
clonality, immune phenotype, and response were examined with the Wil-
coxon rank sum test, Spearman’s rank correlation and multivariable logistic
regression using stepwise elimination (threshold p > 0.2), as appropriate.
Results: The pCR rate was 39% (38/98). pCR was associated with higher
TCR clonality (median = 0.2 [in pts with pCR] vs 0.1 [in pts with residual
disease], p = 0.05). Notably, the association between pCR and higher TCR
clonality was observed in pts with =5% TIL (n =61; p=0.05) but not in pts
with < 5% TIL (n=37; p=0.87). Among pts with =5% TIL, TCR clonality
emerged as the only independent predictor of response in a multivariable
model of tumor immune characteristics (odds ratio/0.1 increase in TCR
clonality: 3.0, p = 0.021). PD-L1+ status was associated with higher TCR
clonality (median = 0.2 [in PD-L1+] vs 0.1 [in PD-L1-], p = 0.004). Higher
TCR clonality was associated with higher CD3+ (rho=0.32, p=0.0018) and
CD3+CD8+ (rho=0.33, p=0.0013) infiltration but lower expression of PD-
1 on CD3+ (rho =-0.24, p=0.021) and CD3+CD8+ cells (rho =-0.21, p =
0.037). Conclusions: In TNBC, a more clonal T cell population is associated
with an immunologically active microenvironment (higher CD3+ and CD3/8+
T cell; lower PD-1+CD3+ and PD-1+CD3/8+ T cell; PD-L1+) and favorable
response to NAST, especially in pts with =5% TIL, suggesting a role for deep
immune phenotyping in further refining the predictive value of TILs. Re-
search Sponsor: Conquer Cancer Foundation of the American Society of
Clinical Oncology, MD Anderson Breast Cancer Moonshot Program.
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Association of T- and B-cell receptor repertoires with molecular subtypes and
outcome in HER2+ breast cancer: An analysis of the NeoALTTO clinical trial.
First Author: Mattia Rediti, Breast Cancer Translational Research Laboratory
J.-C. Heuson, Institut Jules Bordet, Université Libre de Bruxelles, Brussels,
Belgium

Background: Clinicopathological and molecular features, including estrogen receptor
(ER) status and PAM50 subtypes, have shown an association with immunogenicity and
tumor-infiltrating lymphocyte (TIL) levels in breast cancer (BC). To investigate the
complexity of the immune response in HER2+ BC, we explored the association of T- and
B-cell receptor (TCR and BCR) repertoires with clinicopathological characteristics,
PAM50 subtypes and outcome in the NeoALTTO phase Il trial. Methods: RNA se-
quencing (RNAseq) data from baseline tumor biopsies were available for 254 out of the
455 patients enrolled. TCR and BCR repertoires were extracted from RNAseq data using
the MiXCR software. Repertoire and diversity measures (read counts, number of clones,
evenness, Gini index, Shannon entropy, length of the complementarity-determining
region 3 [CDR3], top and second top clone proportions) were estimated. PAM50 sub-
types were computed from RNAseq data. Univariate and multivariate (adjusted for
clinicopathological characteristics, TIL levels dichotomized using the median value of
12.5% and treatment arm) Cox proportional hazard models were used for survival
analysis, while logistic regressions were used for pathological complete response (pCR),
defined as ypTO/is. All results reported had a false discovery rate (FDR) <0.05.
Results: Higher BCR read counts, number of clones and Gini index were significantly
associated with ER-negative as well as grade 3 tumors. Among the PAM50 subtypes,
HER2-enriched (HER2-E) showed significantly higher BCR read counts, number of
clones and Gini index along with lower evenness compared to luminal A and B, as well as
higher length of CDR3 than luminal A. Of note, basal-like showed similar BCR diversity
measures to HER2-E. No significant differences were noted for TCR diversity measures.
In multivariate analyses, neither TCR nor BCR features were associated with pCR, while
BCR evenness (HR 1.5; 95%Cl 1.1-2.1) and Gini index (HR 0.66; 95%Cl 0.5-0.88)
were associated with event-free survival. Conclusions: BCR repertoire measures suggest
a clonal expansion in HER2-E and basal-like PAM50 subtypes. Furthermore, the
implementation of BCR-derived biomarkers can help to identify patients with an im-
proved clinical outcome after neoadjuvant anti-HER2 treatment. Our findings highlight
the heterogeneity of the immune response within HER2+ BC and provide support for
biomarker-driven treatment strategies including immunotherapy in this BC subtype.
Further validation is required. Clinical trial information: NCTO0553358. Research
Sponsor: NeoALTTO study was funded by GSK and later Novartis. The RNA sequencing
on which the analyses described in this abstract are based was funded by GSK., Other
Foundation.
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Breast cancer index (BCI) predicts benefit of two-and-a-half versus five years
of extended endocrine therapy in HR+ breast cancer patients treated in the
ideal trial. First Author: Gerrit-Jan Liefers, Leiden University Medical Center,
Leiden, Netherlands

Background: For postmenopausal women with hormone receptor positive (HR+) breast
cancer, the optimal duration of extended endocrine therapy (EET), after completing 5
years of initial aromatase inhibitor (Al)-based adjuvant therapy, remains unclear. BCI
[HOXB13/IL17BR (H/I)] is a gene expression-based biomarker that has been demon-
strated to predict EET benefit in the MA.17 and Trans-aTTom studies in patients
treated with adjuvant tamoxifen. The current study examined the ability of BCI (H/I) to
predict endocrine benefit from 2.5 vs. 5 years of extended letrozole in the IDEAL trial.
Methods: All patients with available tumor specimens were eligible for this blinded
prospective-retrospective study. The primary endpoint was Recurrence-Free Interval
(RFI). Median follow-up was 9.1 years from randomization. Kaplan-Meier and Cox
proportional hazards regression analysis were used to analyze the differential benefit of
EET with statistical significance of the interaction between BCI (H/I) and treatment
assessed by likelihood ratio test. Results: 908 HR+ patients (73% pN+, median 59y,
45% pT1, 48% pT2, disease free at 2.5 years) were included, with 88% and 68%
receiving prior treatment with an Al or chemotherapy, respectively. BCI by H/I status
(High vs. Low) was significantly predictive of response from extended letrozole in the
overall (N =908) and pN+ (N =664) cohorts. Notably, BCI (H/I) predicted EET benefit in
patients that received any primary adjuvant therapy with an Al (N = 794). Treatment to
biomarker interaction was significant in the overall (p =0.045), pN+ (p=0.029) and any
prior Al (p = 0.025) cohorts, adjusted for age, pT stage, grade, nodal status, prior
endocrine therapy and prior chemotherapy. Conclusions: Novel findings from this study
demonstrate that BCI predicts endocrine benefit from extended letrozole in postmen-
opausal patients treated with primary adjuvant Al. These results support the growing
body of evidence that BCI by H/I status predicts preferential endocrine response in
distinct subgroups of patients, and further support its role as an important genomic tool
to inform the risk-benefit regarding duration of extended endocrine therapy. Clinical trial infor-
mation: NTR3077, BOOG 2006-05, Eudra-CT 2006-003958-16. Research Sponsor: Bio-
theranostics, Inc.

Study Cohort Relative Risk Reduction (HR) P Value

Overall (N = 908) H/I-High: 0.42 (0.21 - 0.84) 0.011
H/I-Low: 0.95 (0.58 - 1.56) 0.835
pN+ (N = 664) H/I-High: 0.30 (0.12 - 0.77) 0.008
H/I-Low: 0.88 (0.50 — 1.53) 0.644
Prior endocrine therapy with an Al (N = 794) H/I-High: 0.34 (0.16 - 0.73) 0.004
H/I-Low: 0.90 (0.53 — 1.55) 0.712
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Response to neoadjuvant chemotherapy and the 21-gene breast recurrence
score in young women with estrogen receptor-positive early breast cancer.
First Author: Tal Sella, 450 Brookline Ave, Boston, MA

Background: The 21-gene Breast Recurrence Score predicts benefit from adjuvant
chemotherapy in estrogen receptor positive (ER+), HER-2 negative (-) breast cancer
(BC). We aimed to examine whether the 21-gene assay predicts response to neoadjuvant
chemotherapy (NAC). Methods: We identified patients with stage I-11l ER+/HER2— BC
treated with NAC from the Young Women'’s Breast Cancer Study, a prospective cohort of
women diagnosed with BC at age = 40 years. The 21-gene assay was performed on tumor
specimens removed prior to NAC either as part of clinical care or retrospectively for
research. Pathologic complete response (pCR) was defined as no residual invasive tumor
(ypTO/is ypNO). The relationship between Recurrence Score result (RS) and pCR was
evaluated using logistic regression modeling. Results: 76 women in the cohort had
undergone NAC for ER+, HER2- BC and were eligible for this analysis: 5 had undergone
clinical 21-gene assay testing, 71 had banked specimens retrospectively tested. Median
age at diagnosis was 36.7 (24.3-40). Most tumors were of ductal histology (78%), high
grade (51%), progesterone receptor (PgR) positive (86%), =T2 (88%), clinically node
positive (74%), and anthracycline and taxane containing protocols were administered in
86% of cases. RS ranged between 5-75 with 50% > 25 and only 4 < 11. Mean RS was
significantly higher among tumors achieving pCR vs. non-pCR response (51.9 vs. 26.6,
Pwilcoxon= 0.0005). pCR rate in patients with RS > 25 was 21% (8/38) vs. 5% in patients
with RS < 25 (2/38), with both pCRs in the <25 group in patients with RS 21-25. In
univariable analysis, PgR negativity (odds ratio (OR) 5.62, 95% confidence interval (Cl)
1.27-24.89, p = 0.02), high grade (OR 9.03, 95%Cl 1.07-76.32, p = 0.04) and higher
RS as a continuous variable (OR 1.08, 95%Cl 1.04-1.13, p = 0.0003) were associated
with a greater likelihood of pCR. In multivariable analysis only RS remained significantly
associated with pCR (OR: 1.07,95%CI 1.01-1.12, p=0.01): a 7% increase in the odds
of pCR for every 1-point increase in RS. Conclusions: In young women with ER+, HER2-
BC who received NAC, higher pretreatment RS was associated with an increased
likelihood of pCR. Genomic expression profiling assays may have a role in decision-
making in young women in need of neoadjuvant therapy. For women with low likelihood
of benefiting from NAC, alternative approaches are clearly warranted. Given the demon-
strated efficacy of neoadjuvant endocrine therapy in post-menopausal women, further
evaluation in young women should be pursued. Research Sponsor: Conquer Cancer
Foundation of the American Society of Clinical Oncology, Other Foundation, Pharmaceutical/
Biotech Company.
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Validation of MAF biomarker for response prediction to adjuvant bisphosph-
onates in 2 clinical trials: AZURE and NSABP-B34. First Author: Alexander H. G.
Paterson, Tom Baker Cancer Center, Calgary, AB, Canada

Background: An Early Breast Cancer Trialists’ Collaborative Group (EBCTCG) meta-
analysis indicates that adjuvant bisphosphonates increase time to bone recurrence
and survival in postmenopausal breast cancer patients, but results of individual trials
have been inconclusive. Retrospective analyses of AZURE, a trial of adjuvant
zoledronic acid, showed MAF (a transcription factor of the AP-1 family) amplification
status predicted bisphosphonate benefit independently of menopause for invasive
disease-free survival (IDFS) and overall survival (0S). Validation of MAF amplifi-
cation status as a potential companion diagnostic for adjuvant bisphosphonates was
confirmed using NSABP-B34 specimens. Methods: The randomized, placebo-
controlled NSABP B-34 study of women with stage 1-3 breast cancer were
assigned to adjuvant systemic therapy plus oral clodronate 1600 mg daily or placebo
for 3 years. The primary endpoint was disease-free survival (DFS) with overall survival
(OS) as a secondary outcome. MAF amplification was assessed by fluorescence in-
situ hybridization on anonymized sections of breast tumor tissue in all patients with
tumor samples and performed in a laboratory blind to treatment assignment. Pro-
tocol and analysis plans were pre-specified. Disease outcomes were analysed using
intention to treat principles. Results: 2496 B-34 patients contributed tumor
samples (from 2001-2004), of whom 1883 (75%) were evaluable (947 placebo and
936 clodronate). 1515 (80%) tumors were MAF negative (766 placebo and 749
clodronate) and 368 were MAF positive. At median follow-up of 108 months, MAF
was prognostic for DFS, OS and bone-metastasis-free survival in the control group
(MAF-positive vs MAF-negative: HRDFS=1-39, 95%Cl 1-01-1-92; p=0.045;
HROS=1-59, 95%Cl 1-08-2-33; p=0.018; HRBM=2-03, 95%Cl 1-13-3-68;
p=0.016). In patients with MAF-negative tumors, clodronate gave higher DFS and
0S than controls at 60 months (HRDFS=0-70, 95%Cl 0-51-0-94; p=0.020 and
HROS=0-59, 95%CI| 0-37-0-93; p=0.024), the latter maintained through follow-
up (HROS=0-74, 95%CI 0-54-1.00; p=0.047), but not in patients with MAF-
positive tumors - consistent with previous AZURE results. Conclusions: MAF benefit
prediction from adjuvant bisphosphonates was confirmed using specimens from 2
randomized clinical trials (AZURE and NSABP-B-34) conducted and analyzed in
similar manner using the same validated tests and clinical endpoints. These results
are evidence towards introducing MAF testing into clinical practice. Research
Sponsor: Inbiomotion, NSABP.
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De-escalated chemotherapy versus endocrine therapy plus pertuzumab+
trastuzumab for HR+/HER2+ early breast cancer (BC): First efficacy results
from the neoadjuvant WSG-TP-11 study. First Author: Oleg Gluz, Breast Center
Niederrhein, University Clinics Cologne and West German Study Group,
Moenchengladbach, Germany

Background: HR+/HER2+ breast cancer (BC) is a distinct entity associated with
better prognosis compared to HR-/HER2+ BC. However, combination of che-
motherapy (CT) with (dual) anti-HER2 blockade is standard in HER2+ early BC
(EBC), irrespective of HR-status. Despite of some promising data on combination
of endocrine therapy (ET) with dual anti-HER2 blockade in EBC and metastatic
HR+/HER2+ BC, no prospective comparison of neoadjuvant CT vs. ET + dual
HER2-blockade has yet been performed. Methods: In the prospective WSG TP-I|
phase ll-trial (NCTO3272477; Sponsor: Palleos GmbH, Wiesbaden, Germany),
207 patients (pts) (257 screened; 40 centers) with centrally confirmed HR+/
HER2+ EBC were randomized to 12 weeks of standard ET (n=100) vs. paclitaxel
80 mg/m? weekly (n=107) +trastuzumab-+pertuzumab g3w for all pts. Primary
endpoint was pCR (ypTO/is/ypNO). Secondary endpoints include safety, disease-
free and overall survival, translational research, and quality of life (QoL). Omission
of further CT was allowed in all pts with pCR; dual HER2-blockade was admin-
istered in the adjuvant setting in all pts. Results: Baseline characteristics were
well balanced between the arms. Median age was 53 years; 58% had cT2-4, 28%
had cN+; 43% had G3 tumors. pCR data were available in 198 pts (ET: n=96; Pac:
n=102). pCR was observed in 24% (95% Cl: 16-34%) with ET+T+P vs. 57% (95% Cl:
47-67%) with Pac+T+P (OR 0.24, 95% Cl: 0-0.46, p<0.001). In multivariable
logistic regression analysis and corresponding sensitivity analysis (bootstrap/subsample
inclusion frequencies and lasso regression) including study arm, BMI, menopausal, cT,
and cN status, histological grade, HER2-status, Ki67, ER, PR as continuous variables,
only study arm and HER2 3+ status were significantly associated with pCR. Neo-
adjuvant treatment was well tolerated in both study arms and completed per protocol in
93/92 (ET+P+T/Pac+P+T) patients. Only 9/13 SAEs (ET+P+T/Pac+P+T) were re-
ported during neoadjuvant therapy. PAM50 and QoL analysis are ongoing.
Conclusions: WSG TP-1I is the first randomized prospective trial comparing two
neoadjuvant de-escalation treatments in HR+/HER2+ EBC. The excellent pCR rate of
57% after only 12 weeks of Pac+P+T was clearly superior to the still promising 24%
pCR rate in pts treated by ET+P+T. In both arms, treatment efficacy was most pro-
nounced in HER2 3+ tumors. Survival results need to be awaited before definite
recommendations for a de-escalated regimen in HR+/HER2+ EBC can be made.
Clinical trial information: 2016-005157-21. Research Sponsor: Roche.
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GAIN-2: Neo-/adjuvant phase lll trial to compare intense dose-dense che-
motherapy (CT) to tailored dose-dense CT in patients (pts) with high risk early
breast cancer (EBC): Results on safety and interim invasive disease-free
survival (iDFS). First Author: Volker Moebus, Internal Medicine I, Dept. of
Hematology & Oncology University of Frankfurt, Frankfurt, Germany

Background: GAIN-2 (NCT01690702) compared efficacy and safety of
intense, dose-dense epirubicin, nab-paclitaxel, and cyclophosphamide
(iddEnPC) vs dose-dense, dose-tailored epirubicin/ cyclophosphamide fol-
lowed by dose-dense, dose-tailored docetaxel (dtEC-dtD) as adjuvant or
neoadjuvant CT for node-positive or high risk node-negative EBC. Here, we
report safety results and interim analysis (IA) of the primary endpoint iDFS.
Methods: Pts (luminal A =N2; luminal B N+; HER2+ and TNBC) were
randomized between iddEnPC (E 150 mg/m2, nP 330 mg/m2, C 2000 mg/
m2, all 2w x 3) or dtEC-dtD (dtEC q2w x 4 followed after 1 week rest by dtD
g2w x 4). Primary objective was to compare iDFS. 797 events are needed to
detect a hazard ratio of 0.819 with a 2-sided log-rank-test with 80% power
and a=0.05. The IA of iDFS was planned after 50% of the events have
occurred. Safety and compliance were secondary objectives. Results: Be-
tween 10/2012 and 09/2018, 2887 pts were randomized and 2857 started
treatment (iddEnPC 1429; dtEC-dtD 1428). Median age was 51 (range 18-
75) years. Overall, 18.1% were luminal A, 31.5% luminal B/HER2-, 18.8%
hormone-receptor (HR)+/HER2+, 8.5% HR-/HER2+ and 23.2% TNBC.
Overall, 88.1% of pts completed all treatment in both arms. 66.8% with
iddEnPC vs 58.8% with dtEC-dtD delayed CT dose (p<0.001). Grade 3-4
non-hematological adverse events (AEs) were more frequent with iddEnPC
(iddEnPC 50.8% vs dtEC-dtD 45.1%, p=0.002). Grade 3-4 leukopenia,
neutropenia, febrile neutropenia, arthralgia, and peripheral sensory neu-
ropathy were significantly higher with iddEnPC. There were 1464 serious
AEs (iddEnPC 870 vs dtEC-dtD 594) and 26 (9 vs 17) predefined AEs of
special interest (anaphylaxis, any AE affecting cranial nerves, macula
edema). Two deaths occurred during dtEC-dtD. After a median follow-up of
45.8 months, there was no difference in iDFS between arms (log-rank
p=0.9102, hazard ratio iddEnPC vs dtEC-dtD 1.01, 95% Cl 0.83-1.23).
Conclusions: No new safety concerns were observed. Use of both iddEnPC
and dtEC-dtD appears feasible in the (neo)adjuvant treatment of high risk
EBC. Clinical trial information: NCTO1690702. Research Sponsor: None.
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Defining the mutational landscape of 3,217 primary breast cancer tran-
scriptomes through large-scale RNA-seq within the Sweden Cancerome
Analysis Network: Breast Project (SCAN-B; NCT03430492). First Author:
Christian Brueffer, Lund University, Division of Oncology, Lund, Sweden

Background: Breast cancer is a disease of genomic alterations, of which the
complete panorama of somatic mutations and how these relate to molecular
subtypes and therapy response is incompletely understood. The Sweden
Cancerome Analysis Network-Breast project (SCAN-B; ClinicalTrials.gov
NCT02306096) is a multi-center population-based ongoing prospective
observational study elucidating the global transcriptomic profiles for
thousands of patients and tumors using RNA sequencing. Since September
2010, over 15,000 patients with breast cancer have been enrolled at 9
hospitals across a wide geography of Sweden, comprising greater than 90%
of all eligible patients in the catchment area. Methods: Within SCAN-B, we
developed an optimized bioinformatics pipeline for detection of single
nucleotide variants and small insertions and deletions from RNA-seq data.
From this, we describe the mutational landscape of 3,217 primary breast
cancer transcriptomes, and relate it to patient overall survival in a real-world
setting (median follow-up 75 months, range 2-105 months). Results: We
demonstrate that RNA-seq can be used to call mutations in important breast
cancer genes such as PIK3CA, TP53, ESR1, and ERBB2, as well as mu-
tation status of key molecular pathways and tumor mutational burden,
identify mutations in one or more potentially druggable genes in 85.3%
percent of cases, and reveal significant relationships to patient outcome
within specific treatment groups. To make this rich and growing mutational
portraiture of breast cancer available for the wider research community, we
developed an open source interactive web application, SCAN-B Muta-
tionExplorer, publicly accessible at http://oncogenomics.bmc.lu.se/Muta-
tionExplorer. Conclusions: These results add another dimension to the use of
RNA-seq as a potential clinical tool, where both gene expression-based
signatures and gene mutation-based biomarkers can be interrogated si-
multaneously and in real-time within one week of tumor sampling. Research
Sponsor: Mrs. Berta Kamprad Foundation, Other Foundation, Other Gov-
ernment Agency.
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Comprehensive profiling of androgen receptor-positive (AR+) triple-negative
breast cancer (TNBC) patients (pts) treated with standard neoadjuvant
therapy (NAT) +/- enzalutamide. First Author: Bora Lim, The University of
Texas MD Anderson Cancer Center, Houston, TX

Background: The luminal androgen receptor (LAR) subtype of TNBC has a low
pathologic complete response (pCR) rate after NAT. We determined the pCR
rate of the enzalutamide and paclitaxel (ZT) regimen for pts with anthracycline-
insensitive AR* TNBC (NCT02689427), and related biomarkers. Methods: ARTEMIS
(NCT02276443) is a non-randomized trial to determine if NAT can be used to per-
sonalized therapy. Pts received 4 cycles of doxorubicin-based NAT (AC). Pts with in-
sensitive disease by imaging were offered clinical trials as the second phase of NAT
based upon molecular profiling of pre-treatment biopsies. Immunohistochemistry (IHC)
of AR*=10% was the threshold for selecting ZT (enzalutamide 160 or 120 mg PO gD +
paclitaxel 80 mg/m? qW for 12 cycles). pCR was determined by surgery after NAT. Trial
had two-stage Phase I design, and we report the completed first stage. We evaluated the
concordance between Vanderbilt LAR subtype by molecular profiling (microarray and
RNAseq) and IHC %AR* cells. Frequency of PI3K pathway alterations within the LAR
subtype was assessed. Results: 267 pts had tumors profiled by IHC, 220 by microarray,
187 by RNAseq and 197 by whole exome sequencing. 96 pts had post-AC RNAseq.
LAR scores from both RNAseq and microarray profiling (n = 139) were highly con-
cordant (R =0.89, P < 0.001) and identified ~10% of TNBCs tested as LAR. The %
AR™ cells from IHC correlated with LAR subtype scores according to RNAseq (R = 0.6,
P < 0.001), with a cut-point of =30% AR* having the best concordance with LAR
subtype. Unlike other subtypes, by serial profiling, LAR TNBCs did not change subtype
signatures after exposure to AC. LAR TNBCs had low rates of pCR (23%) and high rates
of PI3K pathway activating aberrations (85%); however PI3K aberrations did not
correlate with pCR. Seventeen patients with AC-insensitive TNBC received ZT. Five of
15 patients (33.3%) had responses (pCR or RCB-I). Toxicities are Grade (Gr) 4 syncope
(n=1), Gr3 abnormal liver function (n = 2), Gr3 neutropenia (n =4). IHC & LAR subtype
scores did not statistically associate with response to ZT (P = 0.8, P = 0.9). However, all
responders to ZT had an upregulated androgen response pathway (ssGSEA Z > 1) as
measured by transcriptomic analysis in pre-treatment biopsies analysis (P =0.05,
ppv=0.56, npv=1). Conclusions: The LAR TNBC subtype has a low pCR rate to
NAT. Among pts with AC-insensitive TNBC, baseline upregulated androgen
response pathway and LAR subtype may benefit from the ZT regimen, potentially
by PI3K targeting. Clinical trial information: NCT02689427. Research Sponsor:
Pfizer, MD Anderson Cancer Center.
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Ipsilateral invasive cancer risk after diagnosis with ductal carcinoma in situ
(DCIS): Comparison of patients with and without index surgery. First Author:
Marc D Ryser, Duke University School of Medicine, Durham, NC

Background: Most women diagnosed with ductal carcinoma in situ (DCIS) undergo
surgical resection, potentially leading to overtreatment of patients who would not
develop clinically significant breast cancer in the absence of locoregional treatment.
We compared the risk of ipsilateral invasive breast cancer (ilBC) between DCIS
patients who received breast conserving surgery (BCS) for their index diagnosis of
DCIS (BCS group) and patients who did not receive any locoregional treatment within
6 months of diagnosis (surveillance [SV] group). Methods: A treatment-stratified
random sample of patients diagnosed with screen-detected and biopsy-confirmed
DCIS in 2008-14 was selected from 1,330 Commission on Cancer-accredited
facilities (20/site). Excluding patients who received a mastectomy =6 months,
the final analytic cohort contained 14,245 (88.2%) BCS and 1,914 (11.8%) SV
patients. Subsequent breast events were abstracted up to 10 years after diagnosis.
Primary outcome was the 8-year absolute difference in iIBC risk between BCS and
SV; asubgroup analysis was performed for grade I/11 patients. A propensity score (PS)
model for treatment was fitted with sampling design (SD) weighting and random
effects for patients within facilities. Absolute risk differences were estimated using
PS-SD-weighted Kaplan Meier estimators. Results: Overall, median age at diagnosis
was 61 years (IQR: 52-69) and median follow-up was 5.8 years (95% Cl 5.7-6.1).
The majority of patients were Caucasian (81.9%), with estrogen receptor-positive
(80.6%), and nuclear grade /Il (54.5%) DCIS. The fraction of patients with a
Charlson comorbidity score of =2 was higher in SV (14.2%) compared to BCS
(6.4%, p < 0.001). The 8-yearrisk of iIBC was 3.0% (95% Cl: 2.4%-3.6%) for BCS
and 7.7% (95% Cl: 4.9%-10.5%) for SV, with an absolute risk difference of 4.7%
(95% Cl: 4.5%-4.9%; log-rank p < 0.001). Among patients with grade /I tumors,
the 8-year risk of iIBC was 3.1% (95% Cl: 2.3%-4.0%) for BCS and 6.1% (95% Cl:
2.5%-9.8%) for SV; difference: 3.0% (95% Cl: 2.7%-3.2%; p = 0.005).
Conclusions: Despite an increased risk of iIBC in SV patients compared to BCS
patients, the 8-year risk did not exceed 10% in either group. The risk of recurrence in
BCS patients was comparable to previously reported estimates. These data
demonstrate a considerable degree of overtreatment among patients with non-
high grade DCIS. Prospective clinical trials will help determine the tradeoffs
between universally directed as opposed to selectively applied surgery for low risk
DCIS. Research Sponsor: PCORI/PCS-1505-30497.
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Towards data-driven decision-making for breast cancer patients undergoing
mastectomy and reconstruction: Prediction of individual patient-reported
outcomes at two-year follow-up using machine learning. First Author: André
Pfob, PROVE Center, Harvard Medical School & Brigham and Women'’s
Hospital, Boston, MA

Background: Post-surgical satisfaction with breasts is a key outcome for women undergoing cancer-related
mastectomy and reconstruction. Current decision making relies on group-level evidence, which may not offer
optimal choice of treatment for individuals. We developed and validated machine leaming algorithms to
predict individual post-surgical breast-satisfaction. We aim to facilitate individualized data-driven decision
making in breast cancer. Methods: We collected clinical, perioperative, and patient-reported data from 3058
women who underwent breast reconstruction due to breast cancer across 11 sites in North America. We
trained and evaluated four algorithms (regularized regression, Support Vector Machine, Neural Network,
Regression Tree) to predict significant changes in satisfaction with breasts at 2-year follow up using the
validated BREAST-Q measure. Accuracy and area under the receiver operating characteristics curve (AUC)
were used to determine algorithm performance in the test sample. Results: Machine learning algorithms were
able to accurately predict changes in women's satisfaction with breasts (see table). Baseline satisfaction with
breasts was the most informative predictor of outcome, followed by radiation during or after reconstruction,
nipple-sparing and mixed mastectomy, implant-based reconstruction, chemotherapy, unilateral mastectomy,
lower psychological well-being, and obesity. Conclusions: We reveal the crucial role of patient-reported
outcomes in determining post-operative outcomes and that Machine Leaming algorithms are suitable to
identify individuals who might benefit from alternative treatment decisions than suggested by group-level
evidence. We provide a web-based tool for individuals considering mastectomy and reconstruction.
importdemo.com. Clinical trial information: NCTO1723423. Research Sponsor: U.S. National Institutes of
Health.

Evaluation of algorithms trained to predict significant ct pared to baseline in satisfaction with
breasts at two-year follow up.
Satisfaction lower than i i ion greater than
Regularized Regression Accuracy .90 .83
(95%ClI) (.86 - .92) (.79 - .86)
AUC . .
(95%ClI) (.83 -.91) (.73 -.83)
Regression Tree Accuracy .90 .83
(95%ClI) (.87 -.92) (.79 - .86)
AUC 77 .67
(95%Cl) (.70 -.83) (.61-.73)
SVM Accuracy .89 .82
(95%ClI) (.86 -.92) (.78 - .86)
AUC .84 .73
(95%Cl) (.78 - .89) (.67 -.79)
Neural Network Accuracy . .
(95%ClI) (.87 -.92) (.80 - .87)
AUC .87 .78
(95%Cl) (.82 -.92) (.72 - .83)
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HER2 status and prediction of extended endocrine benefit with breast
cancer index (BCI) in HR+ patients in the adjuvant tamoxifen: To offer
more? (aTTom) trial. First Author: John Bartlett, Ontario Institute for Cancer
Research, Toronto, ON, Canada

Background: BCl is a validated gene expression-based assay that stratifies patients
based on risk of overall (0-10y) and late (post-5y) distant recurrence (DR) and predicts
likelihood of benefit from extended endocrine therapy (EET). The Trans-aTTom study
established Level1B validation for BCI (H/I) to predict benefit from EET. In this updated
Trans-aTTom analysis including HER2 status, BCI (H/I) and prediction of endocrine
benefit were further characterized. Methods: Centralized HER2 was determined for all
cases according to current ASCO/CAP guidelines. Kaplan-Meier and Cox proportional
hazards regression were conducted to assess primary and secondary endpoints of
Recurrence-Free Interval (RFI) and Disease-Free Interval (DFI), respectively. A three-way
interaction using likelihood ratio testing, which included treatment, BCI (H/I) and HER2,
was performed to assess the effect of HER2 on BCI (H/I) prediction of EET benefit.
Results: Of 789 N+ patients, 90% (N = 711) and 9% (N = 72) were HR+/HER2- and
HR+/HER2+, respectively. In the HER2- subset, BCI (H/I)-High (48%) showed sig-
nificant benefit from 10y vs. 5y of tamoxifen (9.4% RFI: HR =0.35[95% C1 0.15-0.81];
P =0.047) while BCI (H/I)-Low patients did not (-2.1% RFI; HR = 1.15[95% CI 0.78-
1.69]; P = 0.491). For DFI, BCI (H/I)-High patients also showed significant benefit
(10.3% DFI; HR =0.41 [95% CI 0.18-0.91]; P = 0.047) while BCI (H/I)-Low patients
did not (-1.7% DFI; HR=1.10[95% CI 0.75-1.62] P = 0.612). As demonstrated in the
overall N+ cohort, significant interaction between BCI (H/I) and treatment was shown
in the HER2- subset (RFI P = 0.045; DFI P = 0.044). Notably, three-way interac-
tion evaluating BCI (H/1), treatment and HER2 status was not statistically significant
(P = 0.85), indicating the ability of BCI (H/I) to predict benefit of EET activity was not
significantly affected by HER2 status. Conclusions: In this updated Trans-aTTom
analysis with HER2 data, BCI (H/I) showed similar predictive performance for EET
response in the HER2- subset when compared to the overall N+ cohort. These data further
support the clinical utility of BCI (H/I) as a predictive biomarker for informing EET benefit in
HR+/HER2- and HR+/HER2+ disease. Clinical trial information: NCTOO003678. Re-
search Sponsor: Biotheranostics, Inc., Other Foundation, Ontario Institute for Cancer
Research.

Treatment hazard ratios of 10y vs. 5y tamoxifen for BCl H/l-high patients.
RFI (HR [95% CI])

0.33(0.14-0.75)
0.35(0.15-0.81)

DFI (HR [95% CI])

0.43 (0.20-0.92)
0.41(0.18-0.91)

Overall HR+, N+ (N = 789)
HR+, N+, HER2- subset (N = 711)

!Bartlett JMS et al, Annal Oncol. 2019.

521 Poster Session (Board #13), Fri, 8:00 AM-11:00 AM

Dementia risk among post-menopausal women treated with endocrine ther-
apy for early-stage breast cancer in Ontario, Canada. First Author: Phillip S.
Blanchette, London Regional Cancer Program, Western University, London,
ON, Canada

Background: The association between anti-estrogen therapy and risk of de-
mentia remains controversial. We performed a population-based real-world
study investigating the association between endocrine therapy use and de-
mentia. Methods: We used health administrative data collected from post-
menopausal women (aged =66 years) who were diagnosed with breast cancer
and started on adjuvant endocrine therapy from 2005-2012. Patients were
classified by use of either an aromatase inhibitor or tamoxifen and followed
to measure an unadjusted cumulative incidence of developing dementia. A
multivariable analysis adjusting for age, income quintile, medical comor-
bidities, and duration of endocrine therapy was completed using a Cox-
proportional hazards model. Results: We identified 12,077 patients of
whom 73% were treated with an aromatase inhibitor and 27% with tamoxifen.
The median age was 73 years (IQR 69-78), 64% of patients were treated with
lumpectomy, and 19% received adjuvant chemotherapy. The unadjusted
event rate for developing dementia was Hazard Ratio (HR)= 0.70 (95%
confidence interval (Cl)=0.63-0.78, p-value<0.0001) among patients re-
ceiving an aromatase inhibitor versus tamoxifen and the 5-year dementia
incidence rate was 7.4% versus 9.2% respectively. Our multivariable analysis
showed a significant decrease in the rate of dementia in patients treated with
an aromatase inhibitor compared to tamoxifen (HR=0.88, 95% CI 0.78-0.98,
p-value=0.02) with a median of 5.9 years of follow-up. Factors associated
with the development of dementia included older age, previous history of
ischemic heart disease, diabetes, hypertension and stroke. Duration of en-
docrine therapy and previous use of adjuvant chemotherapy were not asso-
ciated with dementia in our study. Conclusions: This investigation indicates
that use of aromatase inhibitors compared to tamoxifen is associated with a
lower risk of developing dementia among post-menopausal breast cancer
patients. Further prospective studies investigating the neurocognitive effects
of endocrine therapy are warranted. Research Sponsor: Divison of Medical
Oncology Research Fund, London Regional Cancer Program, Other Govern-
ment Agency.

523 Poster Session (Board #15), Fri, 8:00 AM-11:00 AM

Does chemotherapy affect survival of breast cancer (BC) patients with
recurrence score 26-30? First Author: Sowmya Goranta, Hurley Medical
Center/Michigan State University, Flint, M|

Background: The Oncotype-DX recurrence score (RS) allows providers to
identify hormone receptor positive and HER2-negative breast cancer (BC)
patients that may benefit from adjuvant chemotherapy (AC). The TAILORx
Trial showed no benefit of AC among patients with RS of 11-25, except for
patients younger than 50 years. There are, however, limited studies ex-
amining any benefit of AC among those with RS of 26-30. We sought to
examine the effect of AC on BC-specific survival among these patients
utilizing a national database. Methods: We queried the Surveillance, Epi-
demiology, and End Results database for newly diagnosed female BC pa-
tients between 2010-2015. We included patients with T1-T3, hormone
receptor positive, HER2-negative, and lymph node-negative BC with RS of
26-30. Patients with tumors 5 mm or less and with incomplete records were
excluded. Cox Proportional-Hazards Model was done to examine the effect of
AC on BC-specific survival. A sub-group analysis was performed for patients
younger than 50 years to examine the effect of AC on BC-specific survival.
Results: We included 2,982 patients, of whom 1,686 (56.5%) received AC.
Administration of AC was associated with lower age (56.5 [9.2] vs 61.8
[9.7], p < 0.001), Grade &IV (39.7% vs 30.2%, p < 0.001), married
or patients with partners (66.5% vs 61.5%, p < 0.001), and T stage > 1
(31.3% vs 26.8%, p = 0.03). AC was not associated with insurance status,
race, and histology. Overall 5-year BC-specific survival was 97.3% (96.2-
98.3%). After adjustment through cox regression, AC was found to not have
an effect on survival (HR: 0.54 [0.27-1.10], p = 0.09). There were 579
(19.4%) patients that were younger than 50 years, and AC did not have an
effect on survival among these patients (HR: 0.44 [0.08-2.44], p = 0.35).
Similarly, among the 2,403 (80.6%) patients aged 50 or older, AC did not
have an effect on survival (HR: 0.49[0.22-1.11], p=0.09). Conclusions: In
this retrospective analysis, administration of AC was associated with lower
age, higher grade, marital status, and T stage. AC did not affect BC-specific
survival among patients with a RS of 26-30. Subgroup analysis did not show
any benefit of AC among patients younger than 50 years or among those 50 or
older. Further prospective randomized trials are warranted to identify sub-
groups that may potentially benefit from AC. Research Sponsor: None.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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Statistical machine learning model to predict Oncotype DX risk category in
women over age 50. First Author: Kate R. Pawloski, Breast Service, De-
partment of Surgery, Memorial Sloan Kettering Cancer Center, New York, NY

Background: The 21-gene Oncotype DX Breast Recurrence Score multigene assay (RS)
identifies women with ER positive, HER negative, axillary node-negative breast cancer
(BC) for whom chemotherapy provides no invasive disease-free survival benefit compared
to endocrine therapy alone. International adoption of RS testing is limited by cost and
resource availability. We created a supervised statistical machine learning model using
standard clinicopathologic data to predict RS risk category in women > 50 years old.
Methods: From 2012 to 2018, women with ER positive, HER2 negative, pathologically
node-negative BC of all ages were retrospectively identified from a prospective insti-
tutional database. Standard clinicopathologic data and RS were collected. Per insti-
tutional protocol, RS are ordered for all early-stage, ER positive tumors > 5 mm. Data
were randomly split into training (n=3755) and validation sets (n=1609). A random
forest model with 500 trees was developed on the training set, then evaluated on the
validation set. Model predictors included age, tumor size, histologic subtype, hormone
receptor status, lymphovascular invasion, and overall grade. The model was used to
predict RS category (low risk: RS = 25, high risk: RS > 25) in women > 50 years old.
Results: 5364 unique tumors in 5189 women were identified. 3731 (70%) of tumors
were identified in women > 50 years; median age was 63 years (IQR 57-69). In women >
50, median tumor size was 12 mm (IQR 9-17). Most tumors were invasive ductal (79%),
low or intermediate grade (79%), and LVI was absent in 82% of tumors. Median ER
staining by IHC was 95%; 28% of tumors had negative or weakly positive PR staining (1-
20%). The model correctly classified 96.8% of patients as low risk (95% Cl: 95.7-97.7).
Negative predictive value for identifying low risk category was also high (92.3%, 90.7-
93.6). Sensitivity for identifying high-risk women was 44.7% (37.4-52.1) and positive
predictive value was 67.2% (58.2-75.3). A classification table on the validation set
includes tumors with complete data available, including predictors and RS.
Conclusions: Our model was highly specific (96.8%) for identifying women > 50 with
RS = 25 who do not benefit from adjuvant chemotherapy. This model may be utilized in
lieu of RS testing if cost and availability are prohibitive. True RS > 25 was not as well
predicted. The model will be refined following pathologic review of discordant cases to
reduce false negatives. Research Sponsor: U.S. National Institutes of Health.

Classification table on the validation set [n=14671.

True RS > 25 True RS < 25
Model predicted RS > 25 84 41
Model predicted RS < 25 104 1238
526 Poster Session (Board #18), Fri, 8:00 AM-11:00 AM

CX-2009, a CD166-directed probody drug conjugate (PDC): Results from the
first-in-human study in patients (Pts) with advanced cancer including breast
cancer (BC). First Author: Valentina Boni, START Madrid, CIOCC, Madrid,
Spain

Background: CX-2009 is a PROBODY drug conjugate (PDC) directed against CD166
(ALCAM) and conjugated to DM4, a potent microtubule inhibitor (MTI). CD166 is
overexpressed in carcinomas but is also ubiquitously expressed in normal epithelium and
thus has not been previously considered a viable target for a traditional antibody drug
conjugate. PDCs have a peptide mask that blocks normal tissue binding and can be re-
moved by tumor-associated proteases, thereby limiting off-tumor/on-target binding. CX-
2009 demonstrated preclinical activity in multiple solid tumor models. Here we report
results of the first in human study in patients with advanced cancer. Methods: In this phase
| multi-part dose-escalation study, pts with advanced solid tumors received CX-2009
0.25-10 mpk IV every 14 or 21 days (Q2W or Q3W). Tumor types were selected based on
expected high CD166 expression and MTI sensitivity. Results: The dose-escalation phase
of the trial enrolled 43 pts; 49 additional pts were subsequently enrolled between 4-10
mpk to collect biomarker data and define the recommended phase Il dose (RP2D), for a
total of 92 pts as of 30 Nov 2019 (39 pts with breast cancer [BC], 22 ovarian [OC], 12 non-
small cell lung [INSCLC], 9 head/neck squamous cell [HNSCC], 10 other) with a median of 6
(range 1-19) prior therapies. Median number of CX-2009 doses was 2 (range, 1-15). For
Q3W dosing, one dose limiting toxicity (DLT; grade 3 vomiting) was observed at 8 mpk; MTD
was not reached up to 10 mpk. The RP2D for Q3W schedule was 7 mpk based on safety,
dose-response, and population pharmacokinetic simulations. Q2W dosing continues; DLTs
were observed at 6 mpk. Common treatment-related adverse events (TRAEs) at 7 mpk (n=9)
were nausea (44%), fatigue, infusion-related reactions (both 33%), vomiting and ar-
thralgias (both 22%). Grade 3 TRAEs occurred in 2 pts (nausea/vomiting; peripheral
neuropathy). No pts discontinued at 7 mpk due to TRAESs. Ocular toxicity was dose de-
pendent; mild to moderate reversible keratitis/blurred vision was seen in 3 pts at 7 mpk and
mitigated by ocular prophylaxis. Partial responses were seen in 8 pts (2 confirmed, both
HR+/HER2- BC) treated between 4-10 mpk, including BC (n=5), OC (n=2), and HNSCC
(n=1). SD (=1 on-study scan) was observed in 21 pts, 5 had SD =3 mos. Conclusions: CX-
2009 at 7 mpk is the RP2D on Q3W schedule. Phase Il expansion has begun in pts with
HR+/HER2- BC. The Q2W schedule will continue to enroll pts to define the RP2D. CX-2009
will also be studied in combination with CX-072, a PD-L1 PROBODY therapeutic
(NCT03149549) Clinical trial information: NCTO3149549. Research Sponsor: CytomX
Therapeutics, Inc.

525 Poster Session (Board #17), Fri, 8:00 AM-11:00 AM

Early-stage breast cancer (BC) patients: Factors associated with aromatase
inhibitor-induced musculoskeletal symptoms. First Author: Simran Arora
Elder, University of Maryland Greenebaum Comprehensive Cancer Center,
Baltimore, MD

Background: Hormone receptor positive (HR+) breast cancer comprises the
largest subgroup of breast cancer. Aromatase Inhibitors (Al) are a key treatment for
HR+ BC patients (pts) and reduce mortality. Aromatase Inhibitor-Associated
Musculoskeletal Symptoms (AIMSS), defined as myalgias, arthralgias, or joint
stiffness, occur in up to 50% of pts leading to low adherence to and often dis-
continuation of therapy. Little is known of the mechanism of AIMSS or its pre-
disposing risk factors. This study aims to identify risk factors associated with
AIMSS development in BC patients on Al therapy. Methods: We conducted a
medical record review of pts with non-metastatic HR+ BC on adjuvant Al therapy
between January 2009 and June 2017 at the University of Maryland Compre-
hensive Cancer Center. This study included 194 ptswho were free of arthralgia
prior to Al therapy. We analyzed pts’ demographics, lifestyle factors, reproductive
history, tumor characteristics, medications, cancer treatment, co-morbidities, Al
type, onset and severity of AIMSS. Severe AIMSS was defined as requiring change
in Al therapy or discontinuation. Multivariable-adjusted logistic regression was
used to identify risk factors for severe AIMSS. Results: The mean age of partic-
ipants was 61. The mean BMI at diagnosis was 30 kg/m?. 41% of pts were White,
40% were Black, 7% other and 12% unknown. Most (79%) did not have a history
of tamoxifen and 16% were on GnRH agonists. Most (71%) used letrozole as initial
Al therapy; 18% anastrozole; and 11% exemestane. 56% experienced AIMSS
while on Al therapy and 20% required change or hold of Al therapy. 4% per-
manently discontinued Al due to AIMSS severity. BMI at diagnosis was signifi-
cantly positively associated with risk of AIMSS. Multivariate odds ratio (95%
confidence intervals) comparing the highest to lowest tertile of body mass index
(BMI) at diagnosis was 4.01 (1.07-10.90; Pyeng: 0.05). There were no significant
associations with race, smoking, reproductive factors, type of Al therapy, ta-
moxifen use prior to Al therapy, medication use, experience of other cancer
treatments, and tumor characteristics. Conclusions: 56% of BC pts on adjuvant Al
therapy experienced AIMSS. 24% of these changed, held or discontinued Al
regimen due to severe AIMSS. Higher BMI at diagnosis was associated with a
higher risk of AIMSS. Our results confirm clinical significance of AIMSS among BC
pts on Al therapy and suggest BMI as a modifiable factor for AIMSS. A larger study
is warranted to replicate our findings and seek other possible risk factors for
AIMSS. Research Sponsor: None.

527 Poster Session (Board #19), Fri, 8:00 AM-11:00 AM

Adherence to extended adjuvant endocrine therapy following Breast Cancer
Index (BCI) testing in women with early-stage hormone receptor (HR)-
positive breast cancers. First Author: Julia Foldi, Yale Cancer Center,
New Haven, CT

Background: Evidence suggests continuing endocrine therapy (ET) beyond 5 years
(yr) may reduce breast cancer recurrence in early stage HR+ breast cancers. Given
the modest benefit and potentially serious adverse effects of extended ET (EET),
improved approaches to identify patients who are at increased risk of late distant
recurrence and who derive benefit from EET are critical. Guidelines recommend
shared decision-making between oncologists and patients. The adherence rate to
EET by 5 yr is only 50-60%. BCl is a gene-expression assay used to predict late
distant recurrence and is predictive of benefit from EET. We assessed adherence
to EET in women who had BCI testing. Methods: Women with stage I-1Il HR+
breast cancer s/p 3.5 yr of adjuvant ET and had BCI testing at our institution (8/
2013-7/2015) were included. Pts who had < 4 yr of follow-up since BCI testing
were excluded. Information including demographics, tumor characteristics,
treatment history, number DXA scans, history of osteopenia/osteoporosis were
collected. Data on medication adherence was based on prescriptions in the
electronic health record. Results: 102 pts were included in our analysis. The
median age was 61yr (46-89 yr). The majority of pts had stage | (63%), NO (77 %)
and HER2- (90%) disease. 50 pts (46%) received chemotherapy. 44 (43%)
received tamoxifen and 79 (77 %) had an aromatase inhibitor. BCI categorized 61
(60%) pts as low risk, 26 (25%) as intermediate, and 15 (15%) as high risk for late
distant recurrence. 61 (60%) and 41 (40%) pts were predicted to have low and
high likelihood of benefit from EET, respectively. All 15 (100%) pts categorized as
high risk for late recurrence were predicted to have a high likelihood to benefit
from EET; all were recommended to continue EET by their oncologist and all 15
elected EET. 11 (73%) completed 10 yr or were on EET at last follow-up. Of the 4
(27%) pts who stopped before 10 yr, 1 pt had metastatic recurrence and 3 had
intolerable side effects. Pts on EET underwent an avg of 1.91 DXA scans,
compared with 1.23 for those who stopped ET at 5 yr (p = 0.003). At a median
follow-up of 10 yr from diagnosis, there were 2 metastatic (1/15 in the high risk
and 1/26 in the intermediate risk group) and 1 local recurrence (1/61 in the low
risk group). Conclusions: In pts who continued ET beyond 5 years based on BCI
testing and discussion with their oncologist, the rates of adherence and persis-
tence to EET were higher than those previously published. EET may increase the
number of DXA scans performed. Research Sponsor: Biotheranostics Inc.
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Safety and efficacy of single-agent adjuvant trastuzumab in older women
with early-stage breast cancer. First Author: Cynthia Owusu, Case Western
Reserve University School of Medicine, Cleveland, OH

Background: Older adults with multiple comorbidities and poor functional status
may not be appropriate candidates for chemotherapy. We conducted a phase Il
trial to examine the safety and efficacy of single-agent Trastuzumab for older
women with early stage Human Epidermal Growth Factor Receptor Type 2 (Her2)-
positive breast cancer. Methods: This was a single-arm open label multi-institutional
clinical trial of adjuvant single-agent Trastuzumab in women aged = 60 years with
stage I-I1l Her2-positive breast cancer who had either declined chemotherapy or
were not chemotherapy candidates. Patients received Trastuzumab monotherapy,
(8 mg/kg) for cycle 1 followed by (6 mg/kg) every 3 weeks for 12 months. The primary
end point was one-year cumulative incidence of symptomatic congestive heart
failure with reduced ejection fraction (HFrEF). Secondary endpoints were disease
free survival (DFS) and overall survival (OS) at 5 years. Results: Fifty-six patients
were enrolled across four centers with a median follow-up period of 5.0 years, (range
0-6.5). The median age was 72.5 years (range 60-90), 64% had stage | disease,
77% had estrogen-receptor positive disease and 82% had node-negative breast
cancer. Only two patients had symptomatic congestive HFrEF with a one-year cu-
mulative incidence of 3.6%; (95% confidence interval [Cl], 0.09 to 13.8). Five
patients had asymptomatic declines in ejection fraction with a one-year cu-
mulative incidence of 9.1%; (95% Cl, 3.9 to 20.1). The 5-year DFS was 86.4%;
(95% Cl, 73.6 to 93.3). Among seven relapses seen, two were due to distant
metastatic breast cancer. The 5-year rate of overall survival was 90.2%; (95% Cl,
78.1 to 95.8). Among five deaths, one was due to distant metastatic breast
cancer. Conclusions: Among older women with stage I-11l HER2-positive breast
cancer who decline chemotherapy or are not chemotherapy candidates, treat-
ment with her2 targeted therapy only without chemotherapy may offer a rea-
sonable treatment option without an inordinate rate of cardiac toxicity. Clinical
trial information: NCTO0796978. Research Sponsor: Genentech.

530 Poster Session (Board #22), Fri, 8:00 AM-11:00 AM

The predictive potential of the spatial signature of lymphocytes in breast
cancer patients. First Author: Nora Balint-Lahat, Chaim Sheba Medical Center,
Tel-Hashomer, Israel

Background: Tumor-infiltrating lymphocytes in breast cancer have emerged
as both a prognostic and a potentially predictive immunotherapy biomarker.
Advancements in artificial intelligence can extract pathology-based spatial
immune fingerprints for use as treatment decision support tools.
Methods: We examined 908 primary breast cancer patients with whole slide
images (WSI) available from TCGA database. Digital structuring of WSIs
included automated detection of lymphocytes, tumor and tumor adjacent
stroma, using deep learning-based semantic segmentation. Prognosis was
defined as progression free interval (PFI). A Cox Survival analysis was used to
detect prognostic spatial features. We used principal component analysis
(PCA) to reduce and decorrelate significant features. The resulting PCA
features were used to fit the final model. The model was then validated on an
independent database of WSI of breast lumpectomies, from two tertiary
hospitals in Israel. Results: The analysis included 908 WSI. The average age
was 58.4 years old, with a majority of early stage breast cancer (76.7%, stage
l'and I1). The detection performance for tumor area and lymphocytes reached
F1 scores of 99% and 97% respectively, in comparison to human anno-
tation. In the Kaplan Meier (KM) analysis of 414 early stage luminal breast
cancers, a high number of lymphocyte clusters (LC) and a high ratio between
stromal lymphocyte density and tumor lymphocyte density (LD-S/LD-T) were
significantly associated with longer PFI (p = 0.005 and p = 0.038, re-
spectively). Based on these features, two continuous PCA features were added
to the multivariate model, and remained significantly associated with PFI after
adjusting for age (HR = 1.19, 95% CI 1.05-1.35; HR = 1.26 95% CI 1.03-
1.55). The validation set was underpowered (n = 79) and data is still being
collected. In a preliminary KM analysis of 37 early stage luminal breast cancer
cases from the validation set, LD-S/LD-T was significantly associated with
longer PFl (p = 0.046). Conclusions: In our study, LC and LD-S/LD-T, pre-
sumably surrogate measures of peritumoral lymphocytes, were found signif-
icantly associated with longer PFI. Research Sponsor: Nucleai.

529 Poster Session (Board #21), Fri, 8:00 AM-11:00 AM

Value of clinical treatment score post-5 years (CTS5) for late relapse risk
assessment in patients with early-stage HER2+ breast cancer (BC) in the
north central cancer treatment group (NCCTG) N9831 (Alliance) trial. First
Author: Tanmayi Pai, Mayo Clinic Florida, Jacksonville, FL

Background: Multiple prognostic models exist to predict late relapse risk in early
stage hormone receptor-positive (HR+) breast cancer (BC). The CTS5 is one such
model that has been validated in HR+ HER2-negative BC. The value of this model
in HR+ HER2+ has not been established. Here, we assessed CTS5 in patients (pts)
with early stage HER2+ BC treated in the NCCTG N9831 (Alliance) trial.
Methods: Pts with stage I-IIl HER2+ HR+ BC who survived = 5 years were in-
cluded. The online CTS5 calculator was used to determine CTS5 score and risk
group (low, intermediate, and high) based on age, tumor size, grade, and number
of involved nodes. Kaplan-Meier (KM) estimates, Cox regression models, and C
index were used for analysis. Results: From 3,130 pts, 1,204 pts met the criteria
and were included. Median age was 49 (22-79) years and median tumor size was
2.4(0.1-12) cm. 63.6% had grade 3 tumors, 33.6% grade 2, and 2.8% grade 1.
Median follow up was 10.89 (5.01-15.32) years. Based on CTS5, 821 (68.2%)
pts were classified as high risk, 289 (24%) as intermediate risk, and 94 (7.8%) as
low risk. Overall, using univariate Cox regression analysis, there was no statistically
significant difference in recurrence free survival (RFS) among pts with inter-
mediate vs. low (HR 0.47 95%C1 0.18-1.22, p=0.12) and high vs. low (HR1.23
95%Cl10.57-2.67, p = 0.6) with the C index of 0.58. Among pts who received
concurrent trastuzumab (H) with HR+ BC, there was also no statistical difference
in RFS between high vs. low (HR 0.68 95%Cl0.24-1.97, p = 0.48) with the C
index of 0.55. Paradoxically, pts with intermediate risk had better RFS than low
risk (HR 0.18 95%(C10.03-0.97, p=0.05). As a continuous variable, there is also
no significant improvement in RFS per 1 unit increase in CTS5 score (HR 1.19
95%Cl1 0.73-1.96, p = 0.49) with the C index of 0.54. After 5 years, 7.06% (n =
30/425) of HR+ pts treated with concurrent H recurred. Conclusions: The CTS5
model is not prognostic in pts with early stage HR+ HER2+ BC receiving adjuvant
H. While most HR+ HER2+ pts are classified as high risk by CTS5, the recurrence
between years 5-10 was low in pts who received adjuvant H. This study highlights
the need to develop a new predictive model for risk of late relapse in this specific
group of pts to enable clinicians to determine which pts would benefit from
extended adjuvant endocrine therapy. Support: BCRF-19-161, U10CA180821,
Genentech. https://acknowledgments.alliancefound.org Clinical trial information:
NCTO00005970. Research Sponsor: U.S. National Institutes of Health, Other
Foundation, Pharmaceutical/Biotech Company.

531 Poster Session (Board #23), Fri, 8:00 AM-11:00 AM

Phase Il study of adjuvant endocrine therapy with CDK 4/6 inhibitor, ribociclib,
for localized ER+/HER2- breast cancer (LEADER). First Author: Laura Spring,
Massachusetts General Hospital, Boston, MA

Background: Given the success of CDK 4/6 inhibitors for ER+/HER2- metastatic
breast cancer, there is much interest in exploring these agents in early breast
cancer to potentially reduce recurrence risk. However, tolerability and adherence
are important considerations in the adjuvant setting. We evaluated the tolera-
bility and adherence of adjuvant endocrine therapy with the CDK 4/6 inhibitor,
ribociclib, in two different schedules, in a prospective phase Il clinical trial.
Methods: Eligible patients were those with localized stage I-IIl ER+ (= 10%),
HER2- breast cancer who had completed surgery and were on adjuvant endocrine
therapy with at least one year or more of treatment remaining. Patients were
randomized to receive continuous ribociclib (400 mg daily of 28-day cycle; arm 1)
or intermittent ribociclib (600 mg daily on days 1-21 of 28-day cycle; arm 2) for
one year, in addition to an aromatase inhibitor (plus GnRH agonist if premeno-
pausal). Toxicities were evaluated using CTCAE version 4.03. Adherence was
monitored by review of patient diaries and pill count. Results: Of the 81 patients
enrolled, 24 discontinued early. The table shows the current status of the patients
based on treatment arm (data cut-off as of 1/31/20; updated results will be
presented at meeting). A total of 8 serious adverse events (AEs) have occurred thus
far: grade 3 transaminitis (1), grade 4 transaminitis (3), grade 3 colitis (1), grade 3
infection (2), and grade 4 lymphopenia (1). The most common grade 3 or greater
AEs leading to study discontinuation thus far were transaminitis (8.6 %), neutropenia
(2.5%), and fatigue (2.5%). No patients discontinued early due to prolonged QTc.
Adherence results will be reported at the meeting. Conclusions: Interim results
demonstrate that while serious AEs with one year of adjuvant ribociclib are low, a
number of patients discontinued adjuvant CDK 4/6 inhibitor. Tolerability and ad-
herence patterns will need to be carefully considered with CDK 4/6 inhibitors in the
adjuvant setting. Clinical trial information: NCT03285412. Research Sponsor:
Novartis.

Arm 1 (400 mg continuous)  Arm 2 (600 mg)

Enrolled 41 40
Completed per protocol 13 11
Active treatment 15 18
Discontinued early 13 11
Discontinued early due to AE 10 8
-No. with grade 3 or greater toxicity 9 7

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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532 Poster Session (Board #24), Fri, 8:00 AM-11:00 AM

Estimation of absolute benefit of S-1 postoperative therapy for ER-positive,
HER2-negative breast cancer: Exploratory analysis of the phase Il potent
trial. First Author: Masahiro Takada, Department of Breast Surgery, Graduate
School of Medicine, Kyoto University, Kyoto, Japan

Background: Estimation of risk of recurrence is critical for adjuvant therapy de-
cision making in patients with primary breast cancer. The POTENT trial examined
outcomes associated with standard postoperative endocrine therapy with/without
S-1 in patients with estrogen receptor (ER)-positive and human epidermal growth
factor receptor 2 (HER2)-negative primary breast cancer (Toi et al, San Antonio
Breast Cancer Symposium 2019). The aim of this study was to investigate ab-
solute treatment effect across recurrence risk score to individualize indication for
the concurrent administration of standard postoperative endocrine therapy with S-
1. Methods: The POTENT trial included 1930 patients with ER-positive and
HER?2-negative breast cancer. The primary end point was invasive disease-free
survival (iDFS). A continuous, composite measure of recurrence risk for each
patient was determined from a Cox model incorporating age, tumor size, nodal
status, grade, estrogen receptor, and Ki-67 expression levels. Absolute treatment
effect of S-1 was estimated in each risk group defined by the composite risk score.
Results: Of 1930 patients, we included the data from 1897 patients without
unavailable data. Tumor grade, ER expression, and Ki-67 expression were
available from central assessment. A Cox proportional hazards model for iDFS was
estimated in standard endocrine therapy only group (N = 954). Age was excluded
from the model because it did not add prognostic information. 5-year iDFS es-
timates were 91.6%, 82.0%, and 67.2% for low, intermediate, and high com-
posite risk group, respectively. Absolute improvement in 5-year iDFS by the
addition of S-1 to standard endocrine therapy were 0.9%, 6.7%, and 8.1% for
low, intermediate, and high composite risk group, respectively. Hazard ratio for S-
1 in each risk group were 0.86 (95%Cl: 0.45-1.63, P = 0.642), 0.51 (95%Cl:
0.34-0.78, P=0.001), and 0.71 (95%Cl: 0.49-1.02, P = 0.064), respectively.
Continuous value of composite risk was also prognostic in a Cox proportional
hazards model stratified by S-1 and neoadjuvant/adjuvant chemotherapy use (HR
2.58, 95%Cl: 2.13-3.11, P < 0.0001). Conclusions: Patients with ER-positive
and HER2-negative disease, and intermediate to high risk, defined by clinico-
pathological factors, experienced absolute improvement of about 7-8% in 5-year
iDFS with addition of S-1 to standard endocrine therapy, while improvement was
minimal in those at low risk. Clinical trial information: 000003969. Research
Sponsor: Taiho Pharmaceutical Co., Ltd.

534 Poster Session (Board #26), Fri, 8:00 AM-11:00 AM

Disparities in receipt of and time to adjuvant therapy after lumpectomy. First
Author: Irene Dankwa-Mullan, IBM Watson Health, Bethesda, MD

Background: Adjuvant treatment after breast conserving surgery (BCS) has
been shown to improve outcomes, but the degree of uptake varies considerably.
We sought to examine factors associated with post-BCS receipt of and time
to treatment (TTT) for adjuvant radiation therapy (ART), cytotoxic chemother-
apy (ACT) and endocrine therapy (AET) among women with breast cancer.
Methods: IBM MarketScan claims data were used to select women diagnosed with
non-metastatic invasive breast cancer from 01/01/2012 to 03/31/2018, who
received primary BCS without any neoadjuvant therapy, and who had continuous
insurance eligibility 60 days post-BCS. Logistic and quantile regressions were
used to identify factors associated with receipt of adjuvant therapy (ART, ACT,
AET) and median TTT in days for ART (rTTT), ACT (cTTT), and AET (eTTT), re-
spectively, after adjustment for covariates including age, year, region, insurance
plan type, comorbidities, and a vector of ZIP3-level measures (e.g., community
race/ethnicity-density, education level) from the 2019 Area Health Resource
Files. Results: 36,270 patients were identified: 11,996 (33%) received ART only,
4,837 (13%) received ACT only, 3,458 (10 %) received AET only, 5,752 (16%)
received both ART and AET, and 9,909 (27 %) received no adjuvant therapy within
6 months of BCS. (318) 1% of patients received combinations of either ART, AET
or ACT. Relative to having no adjuvant therapy, patients > 80 years were sig-
nificantly less likely to receive ART only (relative risk ratio [RRR] 0.65), ACT only
(RRR 0.05), or combination ART/AET (RRR 0.66) but more likely to receive AET
alone (RRR 3.61) (all p<.001). Patients from communities with high proportions
of Black (RRR 0.14), Asian (RRR 0.13), or Hispanic (RRR 0.45) residents were
significantly less likely to receive combination ART and AET (all p < .001).
Having HIV/AIDS (+11 days; p =.01) and residing in highly concentrated Black
(+8.5days; p=.01)and Asian (+12.2 days; p =.04) communities were associated
with longer rTTT. Longer cTTT was associated with having comorbidities of ce-
rebrovascular disease (+6.0 days; p < .001), moderate to severe liver disease
(+12.3 days; p < .001) and residing in high-density Asian communities (+18.0 days;
p < .001). Shorter eTTT (-11.4 days; p =.06) and cTTT (-14.8 days; p < .001) was
observed in patients with comorbidities of dementia. Conclusions: Results from this
cohort of privately insured patients demonstrate disparities in receipt of post-BCS
adjuvant radiation and systemic therapy along multiple demographic dimensions and
expose opportunities to promote timely receipt of care. Research Sponsor: None.

533 Poster Session (Board #25), Fri, 8:00 AM-11:00 AM

Factors associated with adjuvant endocrine therapy adherence in non-
metastatic breast cancer. First Author: Joan Marie Neuner, Medcl Coll of
Wisconsin, Milwaukee, WI

Background: Over 50% of breast cancer patients prescribed adjuvant en-
docrine therapy (ET) are nonadherent during the recommended 5-year
course of therapy. We investigated the role of cancer medication delivery on
adherence, including mail order pharmacy use, number of pharmacies and
copays. Methods: We conducted a retrospective cohort study of 15,769
commercially insured breast cancer patients age 18-64 with newly diag-
nosed breast cancer in 2007-2015 that initiated ET. Incident breast cancer
was identified by a validated algorithm which identifies mainly non-metastatic
breast cancer. We examined the association between 12-month AET adher-
ence (proportion of days covered by fills =0.80) and mail order pharmacy use,
number of pharmacies, and AET copays. We used Poisson regression to es-
timate nonadherence risk ratios and adjusted for demographics (age, income,
race, urbanicity), comorbidities, total medications, primary cancer treatments
(surgery, radiation, chemo, and ET initiated), and generic Al availability.
Sensitivity analyses were conducted using alternate specifications for inde-
pendent variables. To test whether any observed differences were due to self-
selection, we also conducted a negative control analysis. Results: Most patients
were white (74.4%) and age 55-64 (43.3%). Only 16% of patients used a mail
order pharmacy for ET fills, most patients only used one pharmacy (58.8%) and
25.2% had a co-pay of $20 or more. In the primary analysis, mail order patients
were more likely to be adherent to their ET (aRR 1.21; 95% Cl 1.18-1.24),
patients using one pharmacy were more likely to be adherent (1 vs 3+: aRR
1.09; 95% ClI 1.06-1.13), and patients with lower copays were more likely to be
adherent (quartile 1 vs 4: aRR 1.04; 95% CI 1.01-1.08). Results were con-
sistent across sensitivity analyses, and there was no association between mail
order and copays and the negative control outcome of any pneumonia diag-
noses. Conclusions: Medication delivery factors are associated with adherence
to breast cancer AET. Future work should investigate whether interventions to
streamline medication delivery could improve adherence for this population.
Research Sponsor: U.S. National Institutes of Health.

535 Poster Session (Board #27), Fri, 8:00 AM-11:00 AM

Real-world patterns of treatment and recurrence by frailty status among older
women with HR-positive, HER2-negative early breast cancer. First Author:
Gregory Sampang Calip, University of lllinois at Chicago, College of Phar-
macy, Chicago, IL

Background: Frail health status impacts clinical decision making for older
cancer patients and their families, and frailty is independently associated
with increased risks of mortality. Our objective was to describe differences in
treatment and rates of recurrence by frailty status among older women with
hormone receptor (HR)-positive, human epidermal growth factor receptor 2
(HER2)-negative early breast cancer. Methods: We performed a large,
population-based retrospective cohort study of women aged 65 years and
older diagnosed with first primary stage I-11l HR+/HER2-breast cancer using
the Surveillance, Epidemiology, and End Results Medicare-linked database
between 2007 and 2015. Using administrative health claims, we ascer-
tained information on breast cancer treatment and utilized validated claims-
based algorithms to determine frailty status (robust, pre-frail, and frail) and
identify subsequent invasive breast cancer recurrences. Relative hazards of
recurrence were determined using Fine and Gray competing risks regression
models with estimated subdistribution hazard ratios (SHR) and robust 95%
confidence intervals (Cl). Results: From an overall cohort of 46,027 women,
most women (56%) were classified as robust at breast cancer diagnosis,
whereas 37% and 7% were identified as pre-frail and frail, respectively.
Compared to robust patients, frail patients were more likely to have stage 111
disease (10% vs. 7%) and receive mastectomy (27% vs. 18%), and less
likely to receive radiation (35% vs. 57%) or chemotherapy (5% vs. 9%). Five-
year cumulative incidences of recurrence were 15%, 18% and 22% among
robust, pre-frail, and frail women, respectively. In multivariable competing risks
models adjusted for age, race, stage, and treatment, frail (SHR 1.28, 95%Cl
1.17-1.41) and pre-frail (SHR 1.15, 95%Cl 1.09-1.21) women had a signif-
icantly increased risk of breast cancer recurrence. Conclusions: Independent of
differences in treatment, frailty was associated with increased breast cancer
recurrence risk in this population-based cohort of older women. However, the vast
majority of older women living with HR+/HER2- early breast cancer were not
identified as frail. These study results suggest that age alone is not an adequate
indicator of physical resilience and underscores the need to consider additional
factors when assessing the benefits and risks of treatments for the prevention of
recurrence among HR+/HER2- early breast cancer patients. Research Sponsor:
Pfizer Inc.
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536 Poster Session (Board #28), Fri, 8:00 AM-11:00 AM

Trends in utilization of hypofractionated whole breast radiation in breast
cancer: An analysis of the National Cancer Database. First Author:
Steven Gerard Woodward, Thomas Jefferson University Hospital, Phila-
delphia, PA

Background: Utilization of hypofractionated radiation (HR) as a component of breast conserving
treatment (BCT) in breast cancer is lacking in the U.S. despite studies demonstrating its efficacy and
guidelines supporting its use from the American Society for Radiation Oncology (ASTRO) in 2011 and
2018. Little is known regarding national trends in uptake and factors associated with uptake of HR in the
U.S. since the 2011 ASTRO guidelines. Methods: We performed a retrospective review of the National
Cancer Data Base (2012-2016) on patients undergoing BCT. Logistic regression modeling was used to
identify relationships between patient, hospital, and tumor factors with the use of HR or traditional
radiation (TR). Results: A total of 360,834 cases of BCT were identified with 65% (n=235,783) un-
dergoing TR and 35% (n=125,051) undergoing HR. The odds of utilization of HR increased with year of
diagnosis, patient age, higher median income, private insurance, treatment at an academic center, travel
distance to treatment >20 miles, smaller tumors, lymph node negative disease, and without use of
chemotherapy (p-values <0.0001, Table). Conclusions: Despite studies demonstrating the efficacy of
its use and the support of ASTRO, HR utilization in the U.S. is still lacking. By understanding which
patient populations are still not receiving the benefit of this therapy we can improve our utilization of HR
in the U.S. leading to reduced healthcare costs and patient satisfaction. Research Sponsor: None.

0Odds ratio estil of i i RT pared to i RT.
Category
Effect (OR Estimates) P value
Year of Diagnosis 2012 2013 2014 2015 2016 <0.0001
[% use per year] (Reference) (1.502) (2.377) (3.932) (5.889)
[17.96%] [24.19%] [32.22%] [42.57%] [50.38%]
Patient Age in Years <50 50-59 60-69 70-79 80+ <0.0001
(0.469)  (0.801)  (Reference) (1.349) (2.197)
Median Income of Zip <$40,227 $40,227- $50,353-$63,332 >$63,332 <0.0001
Code (reference) $50,353 (1.136) (1.236)
(1.071)
Insurance Type Private  Medicaid Other Govern- Medicare Not Insured <0.0001
(Reference) (0.874) ment (0.984) (0.997)
(0.895)
Facility Type Academic Community Comprehensive Com-  Integrated <0.0001
(Reference) (0.499) munity Network
(0.576) (0.757)
Distance to Treatment <10 10-20 >20 <0.0001
Center (Reference) (1.028) (1.139)
(Miles)
Tumor Size <5 5-10 10-20 20-50 >50 <0.0001
(mm) (Reference) (1.002) (0.964) (0.961) (0.832)
Lymph Node Status Negative Positive <0.0001
(Reference) (0.310)
Chemotherapy Use None Administered <0.0001
(Reference) (0.558)
538 Poster Session (Board #30), Fri, 8:00 AM-11:00 AM

Genome-wide association study of steady-state letrozole concentration in
patients with breast cancer. First Author: Daniel Louis Hertz, University of
Michigan College of Pharmacy, Ann Arbor, Ml

Background: Letrozole is a non-steroidal aromatase inhibitor (Al) used to treat
hormone receptor positive (HR+) breast cancer. Variability in letrozole efficacy
and toxicity may be partially attributable to variable systemic drug exposure, which
may be influenced by germline variants in the enzymes responsible for letrozole
metabolism, including CYP2A6. The objective of this genome-wide association
study (GWAS) was to identify genetic variants that affect steady state letrozole
concentrations. Methods: The Exemestane and Letrozole Pharmacogenetics (ELPh)
Study randomized 503 post-menopausal patients with HR+ non-metastatic breast
cancer to exemestane or letrozole treatment. Germline DNA was collected pre-
treatment and blood samples were collected after 1 or 3 months of treatment to
measure steady-state letrozole concentration via HPLC/MS. Genome-wide geno-
typing was conducted on the Infinium Global Screening Array to the Haplotype
Reference Panel (> 2 million variants). The association of each polymorphism with
square-root transformed letrozole concentration was tested in self-reported white
patients via linear regression using the standard alpha for genome-wide signifi-
cance (a = 5x10~8) assuming an additive genetic model and correcting for age
and body mass index. Results: 228 patients met inclusion criteria and had all
necessary data. Each variant allele of rs7937 a patient carried increased their
letrozole concentration ~22.9 ng/mL (standard error = 4.01, p = 3.51x1078,
Table) and this variant explained 13% of the variability in letrozole concentra-
tions. rs7937 is located ~50 kB upstream of CYP2A6, and has previously been
identified in GWAS of CYP2A6-related phenotypes, including nicotine meta-
bolism and lung cancer. Conclusions: This GWAS confirmed that steady-state
letrozole concentrations are partially determined by germline polymorphisms
affecting CYP2A6 activity. If letrozole concentrations affect treatment efficacy or
toxicity, CYP2A6 genetics may be useful to individualize letrozole dosing to
improve clinical outcomes in patients with HR+ breast cancer. Research Sponsor:
Breast Cancer Research Foundation.

Homozygous
Wild-type Heterozygous  variant
(n=62) (n=118) (n =48)

Mean (ng/mL) (+std dev) letrozole concentration 74.6  98.3 (43.2) 120.4(46.4)
(35.8)

537 Poster Session (Board #29), Fri, 8:00 AM-11:00 AM

Impact of delays in initiation of adjuvant endocrine therapy and survival
among patients with breast cancer. First Author: Kimberley Lee, Johns
Hopkins School of Medicine, Baltimore, MD

Background: Time to adjuvant endocrine therapy concerns patients and clini-
cians, but its impact on overall survival is not clear. There are no population level
studies that address this question. Our primary objective is to describe the re-
lationship between time from diagnosis of breast cancer to start of adjuvant
endocrine therapy and overall survival. Methods: This is a population-based cohort
study using prospectively collected population level data from the National Cancer
Database (NCDB). The NCDB prospectively collects data on incident cancer cases
from over 1500 Commission on Cancer-accredited facilities nationally. NCDB
captures approximately 70% of incident cases of cancer in the United States. The
participants are women with Stage Il and Il estrogen or progesterone receptor
positive, human epidermal receptor 2 negative, invasive breast cancer who un-
derwent definitive surgical treatment. Results: Of the 391,594 women in this
study, 12,162 (3.1%) began treatment with adjuvant endocrine therapy more
than 12 months after initial diagnosis of hormone receptor positive, invasive
breast cancer. Mean age at diagnosis was 59.7 years (SD 13.4). Predictors of
delayed initiation of adjuvant endocrine therapy include Black race or Hispanic
ethnicity (adjusted odds ratio [aOR] of Black vs White, 1.57; 95% Cl, 1.48-1.66;
P <.001, Hispanic vs White, aOR 1.22,95% Cl 1.13-1.32; P <.001), Insurance
other than private insurance (Medicare vs Private, aOR 1.09, 95% CI 1.01-1.17;
P =.007, Medicaid vs Private, aOR 1.36, 95% Cl 1.28-1.45; P < .001), higher
stage of disease at diagnosis (Stage Ill vs I, aOR 1.24, 95% Cl 1.19-1.30; P <
.001), and delayed surgery or chemotherapy (Delayed surgery vs On-time
lumpectomy, aOR 2.76, 95% Cl 2.60-2.93; P < .001 and Delayed chemo-
therapy vs no chemotherapy, aOR 11.5, 95%CI 10.6-12.5). With median follow-
up of 63.2 months, 67,335 (17.2%) patients died by the end of follow-up.
Delayed initiation of AET resulted in no change in the hazard of death (HR, 1.00;
95% Cl, 0.95-1.05; P=.97) compared to initiation within 12 months of diagnosis
after adjusting for age, race and ethnicity, insurance type, urban vs rural resi-
dence, neighborhood income and education, comorbidity, cancer grade, stage,
and receipt of timely or delayed surgery, chemotherapy, and/or radiation therapy.
Conclusions: These results suggest that there may be no detriment to survival if
initiation of adjuvant endocrine therapy occurs 12 to 24 months after initial
diagnosis compared to within 12 months of diagnosis, as currently recommended.
Research Sponsor: U.S. National Institutes of Health.

539 Poster Session (Board #31), Fri, 8:00 AM-11:00 AM

Is hypofractionated radiation associated with improved timely completion of
adjuvant radiation in breast conserving therapy? A National Cancer Database
study. First Author: Steven Gerard Woodward, Thomas Jefferson University
Hospital, Philadelphia, PA

Background: Timely completion (TC) of adjuvant radiation therapy following breast conservation ther-
apy (BCT) has been associated with improved mortality and disease-free survival (DFS). Little data
exists comparing TC of hypofractionated radiation (HR) and traditional radiation (TR). Methods: We
performed a retrospective review of the National Cancer Data Base (2012-2016) on patients undergoing
BCT. A multivariable logistic regression model was used to compare TC of HR (within 5 weeks of ini-
tiation) and TR (within 7 weeks of initiation) with interaction terms to look at within treatment effects of
patient, tumor, and facility characteristics. Results: A total of 360,834 patients who underwent BCT
were identified with 65% (n=235,783) undergoing TR and 35% (n=125,051) undergoing HR. TC of HR
was achieved in 93.5% of patients and 74.2% of TR patients (p<<0.0001). Across categories of year of
diagnosis, age, race, median income, facility type, distance to treatment, T-stage, chemotherapy use,
and lymph node status it was found that rate of TC was greater in HR compared to TR. The effect on TC by
these factors was different in HR patients compared to TR in all categories except median income,
distance to treatment, and T-stage (table). Conclusions: The decision between use of HR or TR in BCT is
an essential component in treatment of breast cancer patients. Providers may improve mortality and DFS
by identifying patients who are more likely to finish HR or TR on time based on patient, facility, and tumor
factors. Research Sponsor: None.

Adjusted proportions of completing RT on time for i d p to it RT.
Category (HR Interaction
Effect %/TR%) P-value
Year of Diagnosis 2012 2013 2014 2015 2016 <0.0001
(89%/72%) (92%/73%) (94%I74%) (96%/77%) (96%/78%)
Patient Age (Years) 40-49 50-59 60-69 70-79 80+ <0.0001
(91%/74%) (94%/74%) (95%/75%) (96%/75%) (96%/75%)
Race/Ethnicity White Black Hispanic Other <0.0001
(95%/75%) (93%/72%) (94%/74%) (96%/76%)
Median Income <$40,227 $40,227-  $50,353-$63,332 >$63,332 0.0978
of Zip Code (94%173%) $50,353 (95%/74%) (95%/76%)
(94%/74%)
Facility Type Academic Community Comprehensive Integrated  <0.0001
(95%/78%) (93%/71%) Community Network
(94%/72%) (95%/77%)
Distance to Treatment <10 10-20 >20 0.2231
Center (95%/75%) (95%/75%) (95%/75%)
(Miles)
Tumor Size (mm) <5 5-10 10-20 20-50 50+ 0.3699
(95%/76%) (95%/76%) (95%/75%) (95%/74%) (94%/74%)
Chemotherapy Use No Yes <0.0001
(95%/75%) (93%/75%)
Lymph Node Status Negative Positive <0.0001
(95%/75%) (88%/75%)
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540 Poster Session (Board #32), Fri, 8:00 AM-11:00 AM

Real-world analysis of clinical and economic impact of 21-gene recurrence
score (RS) testing in early-stage breast cancer (ESBC) in lIreland. First
Author: Lynda M McSorley, Galway University Hospital, Galway, Ireland

Background: Treatment of hormone receptor positive (HR+) ESBC is evolving. The
use of chemotherapy (CT) is declining with use of the 21-gene RS assay. This
validated tool predicts the likelihood of adjuvant CT benefit in HR+ ESBC. Results
from the TAILOR-x study suggest up to 70% of HR+ node negative ESBC patients
(pts) may avoid CT with RS =25. Our objectives were to assess the clinical and
economic impact of RS testing on treatment decisions using real-world data.
Methods: From October 2011 to February 2019, a retrospective, cross-sectional
observational study was conducted of HR+ node negative ESBC pts who had RS
testing in Ireland. A survey of Irish breast medical oncologists provided the as-
sumption for the decision impact analysis that grade (G) 1 pts would not receive CT
pre RS testing and G2/3 pts would receive CT. Using TAILOR-x results, pts were
classified low risk (RS = 25) and high risk (RS > 25). Data was collected via
electronic patient records. Descriptive statistics were used. Cost data was ob-
tained via the National Healthcare Pricing Regulatory Authority. The economic
analysis was adjusted for changing treatment and assay costs over the study
period. Results: 963pts were identified. Mean age 56 years. Mean tumour size
1.87cm. 114 (11.8%), 636(66%), 211(22%), 2(0.2%) pts had G1, G2, G3 and
unknown G respectively (resp). 797pts (82.8%) had low RS, 159 (16.5%) had
high RS, and 7pts(0.7%) unknown RS. 251pts(26%) were aged < 51 at diag-
nosis. Of these, 45(17.9%), 145(57.8%), 58(23%), 3(1.2) had G1, G2, G3 and
unknown G resp. 208pts(82.9%) had RS = 25, 39pts(15.5%) had RS > 25 and
4pts(1.6%) unknown RS. In the RS = 25 group, 111pts(44%) had RS 0-15,
59(23.5%) had RS16-20, and 38(15.1%) had RS21-25. Post RS testing
595pts(61.8%) had a change in CT decision; 586 changed to hormone therapy
(HT) alone, and 9 from HT to CT. In total, 227pts(23.5%) received CT, and
3pts(0.3%) declined. Of pts treated with CT; 9(4%) had RS 0-15, 89(39.2%)
had RS16-25, 129(56.8%) had RS > 25. The most common CT regimen was
docetaxel and cyclophosphamide(TC), administered to 121pts(53%). RS assay
use achieved a 69% change in treatment decision among G2/3 pts and a net 61%
reduction in CT use. This resulted in savings of over €4 million in treatment costs.
Deducting the assay cost, net savings of over one million euro was achieved.
Conclusions: Ireland was the first public healthcare system to approve reim-
bursement for RS testing. Over the 8 year period of the study, a net 61% reduction
in CT use in Irish pts with HR+ ESBC was achieved with conservative net savings of
over €1,000,000. Research Sponsor: None.

542 Poster Session (Board #34), Fri, 8:00 AM-11:00 AM

Association of intraoperative opioids with improved recurrence-free survival
in triple-negative breast cancer. First Author: Giacomo Montagna, Breast
Service, Department of Surgery, Memorial Sloan Kettering Cancer Center,
New York, NY

Background: Opioid-induced immunomodulation may be of particular importance in triple
negative breast cancer (TNBC) where an immune response is associated with improved outcome
and response to immunotherapy. We evaluated the association between intraoperative opioids
and outcomes in a large TNBC cohort. Methods: Consecutive patients with stage I-Ill primary
TNBC treated between 03/2010 and 12/2016 were identified from our prospectively main-
tained database. Total intraoperative opioid dose was extracted from anesthetic records and
converted to oral morphine milligram equivalents (MME) (10 MME = 50 mcg fentanyl IV).
Univariable and multivariable (MVA) Cox proportional hazards analysis (adjusting for relevant
clinicopathological features, (neo)adjuvant therapy, anesthesia technique and morbidity score),
were performed to quantify the association between opioid exposure and recurrence-free
survival (RFS) and overall survival (OS). Results: 1143 patients were included. Median age
was 54 years (IQR 45, 64). 911 (80%) had ductal histology, 359 (31%) had nodal metastases,
and 1070 (94%) were poorly differentiated. 781 (68%) received adjuvant chemotherapy and
313 (27%) received neoadjuvant chemotherapy. 525 (46%) received total intravenous an-
esthesia and 618 (54%) had general anesthesia. Median intraoperative opioid dose was 30
MME (IQR 20, 60). 5-year RFS was 81% (95% Cl 79%-84%), 5-year OS was 86% (95% CI
84%-88%). In MVA, higher opioid administration was associated with favorable RFS but did not
significantly affect OS (Table). Conclusions: Our study is the first to directly evaluate intra-
operative opioid administration in TNBC and suggests a protective effect on RFS. Future work
will focus on elucidating the underlying mechanism for this effect, including possible modu-
lation of endogenous opioid signaling pathways and immunologic correlates. Research Sponsor:
None.

HR HR
RFS 95% CI p-value 0S 95% CI p-value

Intraoperative opioid dose (per 10 MME) 0.94 0.89-1.00 0.048 0.97 0.91-1.03 0.3
LVI (Ref. no LVI) 1.62 1.18-2.22 0.003 1.39 0.95-2.03 0.087
N1 stage (Ref. NO) 1.40 0.92-2.12 0.11 1.31 0.80-2.15 .
N2 stage (Ref. NO) 1.90 1.04 -3.47 0.036 2.02 1.02-3.99 0.044
N3 Stage (Ref. NO) 3.44 1.84-6.41 <0.001 3.44 1.72-6.90 < 0.001
No response to NAC (Ref. No NAC) 2.15 1.40-3.30 < 0.001 2.12 1.28-3.51 0.
Mastectomy (Ref. lumpectomy with WBI) 1.07 0.65-1.78 0.8 1.11 0.61-2.01 0.7
Lumpectomy without WBI (Ref. 4.25 2.39-7.55 < 0.001 2.75 1.25-6.02 0.012

lumpectomy with WBI)
Van Walraven Score (per 1 point increase) 1.03 1.00-1.07 0.058 1.07 1.03-1.12 < 0.001

541 Poster Session (Board #33), Fri, 8:00 AM-11:00 AM

CanAssist breast: An affordable breast cancer prognostic test validated on
Asian patients. First Author: Poonam Patil, Manipal Hospital, Bangalore,
India

Background: Treatment decisions for early stage HR+/HER2neu- breast
cancer patients in the West routinely depend on prognostic tests that predict
risk of recurrence. However, such tests are rarely used in Asia due to pro-
hibitive costs and lack of validation data on Asian patients. Chemotherapy is
thus often a default treatment leading to physiological and financial toxicity.
To address these, we have developed CanAssist Breast (CAB) as an af-
fordable IHC-based prognostic test, retrospectively validated on ~1400
patients, 63% South Asians and rest Caucasians. To date CAB has been
prescribed by 180+ doctors across 30 cities in India for ~600 patients in
clinics, enabling personalized treatment decisions. Methods: Primary sur-
gical FFPE blocks and clinical follow-up data were obtained from hospitals.
GraphPad Prism and MedCalc were respectively used for Kaplan-Meier
survival analyses and Cox logistic regression to calculate hazard ratios.
Results: The median age of diagnosis in the validation cohort was 56 years,
63% patients with stage Il disease and 60% node negative tumors. Distant
Metastasis Free Survival (DMFS) in the low-risk category of the validation
cohort was 95%, and 84% in high-risk (P < 0.0001). Similar results were
obtained with the Caucasian subgroup, as also with the chemotherapy-naive
subgroup (30% of the cohort), demonstrating that risk stratification by CAB
is unaffected by race or chemotherapy. Next, the performance of CAB was
compared with Oncotype DX (ODX). 83% patients stratified as low risk by
ODX (RS 0-25) in a sub-cohort of 109 were also stratified as low-risk by CAB.
To assess the impact of CAB in treatment decision making, we assessed the
data of 589 patients who have undergone CAB testing so far, 288 were
identified as low-risk. 93% of these CAB low-risk patients were not given
chemotherapy, demonstrating the clinical impact of CAB. Conclusions: CAB
is the first test of its kind to be retrospectively validated in Asia. It shows high
concordance with ODX in risk stratification of patients. CAB has been in
clinical practice in India and near-India markets for 2 years and is helping
clinicians and patients in making affordable treatment decisions. Research
Sponsor: OncoStem Diagnostics.

545 Poster Session (Board #37), Fri, 8:00 AM-11:00 AM

PD-1 protein and gene expression in early breast cancer: Prognostic
implications. First Author: loannis Zerdes, Department of Oncology-Pathology,
Karolinska Institutet, Stockholm, Sweden

Background: We have previously shown the prognostic value of PD-L1 protein
and gene expression in early breast cancer (BC), however, the prognostic role of
PD-1 expression remains unclear. Methods: The prognostic value of PD-1 in
early BC was investigated using three different approaches: i) evaluation of PD-
1 at the protein (IHC, immunohistochemistry in tissue microarrays) and mRNA
levels in a retrospective patient cohort of 586 patients treated for early BC in
Stockholm, Sweden between 1997-2005, ii) systematic review and trial-level
meta-analysis of studies published in Medline, Embase, Cochrane Library and
Web of Science Core Collection libraries on the prognostic value of PD-1 IHC
expression, and iii) pooled analysis of transcriptomic data from 39 publicly
available datasets for the prognostic capacity of PD-1 gene expression. Uni-
variate and multivariable Cox regression models were used. Results: In the
retrospective study cohort, PD-1 protein was significantly associated with
biologically high-risk characteristics. PD-1 protein, but not gene expression,
was correlated with improved overall survival (OS) (adjusted HR = 0.73, 95%
Cl0.55-0.96, p=0.023 and adjusted HR =0.88,95% C| 0.68-1.13,p=
0.307, respectively). In the trial-level meta-analysis, 4736 entries were
initially identified and 15 studies, including our original cohort, fulfilled the
predefined eligibility criteria. PD-1 IHC expression was not prognostic in
unselected patients. However, a significant correlation to improved disease-
free survival was seen within the triple-negative subtype (pooled multivariate
HR =0.57, 95% CI 0.29 - 0.90, p = 0.02). In the pooled gene expression
analysis, PD-1 gene expression was associated with improved OS in the
entire population (adjusted HR = 0.89, 95% C1 0.80-0.99, p=0.025) and
in basal-like (adjusted HR =0.77, 95% Cl 0.63 - 0.95, p=0.014) tumors.
Conclusions: PD-1 expression at the RNA and protein levels represent
promising prognostic factors, especially in the triple-negative and basal-like
subtypes. Standardization and further validation are needed prior to clinical
implementation. Research Sponsor: Swedish Cancer Society, Cancer So-
ciety in Stockholm, Swedish Breast Cancer Association.
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546 Poster Session (Board #38), Fri, 8:00 AM-11:00 AM

Tumor-infiltrating lymphocytes in ipsilateral breast tumor recurrences pre-
dict prognosis. First Author: Axel Stenmark Tullberg, Sahlgrenska University
Hospital, Véstra Frélunda, Sweden

Background: The antitumoral immune response is dynamic and changes with
tumor progression. Previous studies show that immunohistochemical (IHC)
assessment of TILs in local recurrences can predict prognosis. It is not clear
how adjuvant radiotherapy (RT) can alter the local immune response or if gene
expression analyses of TILs in recurrences can provide prognostic information.
Methods: Matched biopsies from primary tumors and ipsilateral breast tumor
recurrences (IBTRs) from the randomized SweBCGI1RT trial were assessed
for TILs. Analyses were performed using gene expression (86 matched pairs)
and IHC assessment (126 matched pairs). Results: The median time to IBTR
was 8.0 years among irradiated patients and 3.6 years among unirradiated
patients. In the gene expression analyses, higher absolute values of CD8+
T cells, CD4+ effector memory and CD8+ effector memory T cells in the re-
currence could significantly predict a decreased risk of subsequent distant
metastasis. In addition, a net increase of these cells in the IBTR compared
to the primary tumor was associated with a significantly lower risk of me-
tastasis. TILs did not change significantly between the matched tumors for the
whole group or among irradiated patients versus unirradiated patients in the
gene expression or IHC analyses. Surprisingly, the group with unchanged TILs
levels as measured by IHC had the lowest risk of metastasis while an increase
or a decrease in TILs was significantly associated with an increased risk.
Conclusions: Cytotoxic and memory T cells in the recurrence protect against
subsequent distant metastasis although IHC measurement of TILs could not
confirm these results. No significant differences in TILs infiltration between
irradiated versus unirradiated patients could be determined in the recurrences.
Further analyses including changes of subtypes between the primary tumor
and the recurrence will be presented. Research Sponsor: Supported by the
Swedish state under the agreement between the Swedish government and the
county councils, ALF-agreement Grant No. ALFGBG-716711, the Swedish
Cancer Society Grant No. Can-2016/ 485, the King Gustav V Jubilee Clinic
Foundation Grant No. 201.

549 Poster Session (Board #41), Fri, 8:00 AM-11:00 AM

Novel association of pre-chemotherapy immune cell profiles with functional
decline and resilience in women with breast cancer receiving chemotherapy.
First Author: Nikesha Gilmore, University of Rochester Medical Center,
Rochester, NY

Background: Chemotherapy adversely affects physical function. While many
patients recover after treatment (i.e. are resilient), some are unable to return to
their pre-treatment function (i.e. are non-resilient). Since immune dysfunction
may play a role in functional decline, we assessed the relationship of pre-
chemotherapy immune cell profiles with functional decline and resilience in
women with breast cancer receiving chemotherapy. Methods: This study was
based on a large nationwide cohort study in women with stage I-1ll breast can-
cer. Physical function was measured by the Functional Assessment of Cancer
Therapy: General — Physical subscale (FACT-PWB) =7 days before chemotherapy
(T1), =1 month after chemotherapy (T2), and 6 months after T2 (T3). Functional
decline at T2 and T3 was defined as > 1 point decrease (clinically meaningful
difference) in FACT-PWD score from T1. Patients were considered non-resilient if
they had T2 functional decline and did not return to within 1 point of their baseline
FACT-PWB score by T3. Immune cell counts, neutrophil:lymphocyte ratio (NLR),
and lymphocyte:monocyte ratio (LMR) were obtained at T1. Multivariate logistic
regressions were used to determine whether immune cell counts and ratios were
associated with functional decline and being non-resilient controlling for baseline
FACT-PWD, age, race, education, and marital status. Results: One-third of pa-
tients (178/529; mean age 53, range 22-81) had functional decline from T1-T3.
Of the 59% (n = 310) of patients with functional decline at T2, 50% (n = 147) did
not recover by T3 (i.e. were non-resilient). Patients with a low ( < median) NLR at
T1 were twice as likely to have functional decline by T3 than those with a high (=
median) NLR [Adjusted Odds Ratio (AOR) 1.8, 95% Cl: 1.2-2.8, p < 0.011.
Similarly, in patients with functional decline at T2, those with a low NLR at T1
were twice as likely to be non-resilient than those with high NLR (AOR: 1.9, 95%
Cl: 1.1-3.2, p=0.01). Conversely, patients with high T1 lymphocytes were twice
as likely to be non-resilient than those with low lymphocytes (AOR: 1.8, 95% Cl:
1.1-3.1, p = 0.02). Conclusions: One-third of women with breast cancer have
clinically meaningful, persistent functional decline six months after completing
chemotherapy. Higher pre-chemotherapy lymphocytes and lower NLR may be
useful to identify which women are at increased risk of functional decline and
reduced ability to regain baseline physical function. These findings can inform
interventions to ameliorate this decline. Research Sponsor: U.S. National Insti-
tutes of Health.

548 Poster Session (Board #40), Fri, 8:00 AM-11:00 AM

A novel biosignature to assess residual risk in ductal carcinoma in situ (DCIS)
patients after standard treatment. First Author: Troy Bremer, PreludeDx,
Laguna Hills, CA

Background: There is an unmet need to identify women diagnosed with DCIS with el-
evated risk after standard treatment for whom enhanced treatment strategies should be
considered. A response type (RSt) signature has been assessed in women treated with
breast conserving surgery (BCS) with or without radiotherapy (RT), or with mastectomy.
Methods: Women diagnosed with pure DCIS and treated with BCS or, BCS with whole
breast RT were consecutively collected in Sweden, 1986-2004 and the USA, 1999-
2008. A third cohort treated with mastectomy was collected in Sweden from 1986-
2004. Patients with FFPE tissue were included unless they had prior or simultaneous
invasive breast cancer (IBC). The RSt and DCISionRT biosignatures were calculated
using biomarkers (p16/INK4A, Ki-67, COX-2, PgR, HER2, FOXA1, SIAH2), scored by
board certified pathologists. Pathology and clinical data were collected from medical
records. Only women at elevated risk by DCISionRT (DS > 3) and negative margins were
included in analysis. Total breast event risk included either ipsilateral DCIS or IBC.
Multivariate Cox proportional hazards and survival analysis were used to assess cu-
mulative incidence risk differences, hazard ratios, and 10-year risks adjusted for year of
diagnosis. Results: Women with a poor RSt were all HER2 positive and remained at
particularly elevated risk after BCS and RT (23% 10-yr risk, p < 0.0001, Table), with a
risk profile similar to women treated with BCS without RT (RSt not evaluated). The
distribution of age and size were not statistically different for good versus poor RSt, but
poor RSt were more commonly Grade 3. In a small cohort of women treated with
mastectomy, those women with a poor RSt were still at elevated risk after surgery,
comparered to women with a good RSt (HR =5.4, p=0.014). The 10-year risk profile for
women with a good RSt treated with BCS plus RT or mastectomy, was low (table).
Conclusions: A novel biosignature identified women with a good and poor RSt, where the
good RSt identified women with an apparent substantial benefit from RT, as well as
women with a poor RSt who remained at particularly elevated risk after RT, and for whom
enhanced treatment strategies should be considered. Additional validation studies are
ongoing. Research Sponsor: PreludeDx, Other Government Agency.

Elevated DCISionRT Risk, 10-year Risk
DS > 3 and Negative Margins Patients Events (95% CI) *
BCS with no RT 106 29 22% (10-32)
BCS+RT; Good RSt 141 5 4% (0-8)
BCS+RT; Poor RSt 19 8 23% (2-49)
Mastectomy; Good RSt 44 3 5% (0-12)
Mastectomy; Poor RSt 13 4 30% (0-49)

*Adjusted for Year of Diagnosis = 1996

550 Poster Session (Board #42), Fri, 8:00 AM-11:00 AM

Expanding criteria for prognostic stage IA disease in HR+ breast cancer. First
Author: Olga Kantor, Dana-Farber/Brigham and Women’s Cancer Center,
Boston, MA

Background: The 8" ed AJCC staging system incorporated grade, receptor status and the
Oncotype DX Recurrence Score (RS) result into staging. Based on TAILORX trial data and
evidence of utility for RS results in node positive disease, this study was undertaken to
determine if staging should incorporate expanded RS criteria. Methods: Patients (pts) with
T1-3NO-3 HR+HER2- disease undergoing surgery 2010-15 were identified in the SEER
database. 5yr DSS was estimated based on T and N category, grade and RS result; dif-
ferences were compared between pts with path prognostic stage IA disease and all other
groups. Results: 154,054 pts were identified; median follow up was 49 mo (range 0-83). RS
results were obtained in 60,886 (39.5%); RS <11 in 13,570 (22.3%) and RS 11-25 in
39,240 (64.5%). The table details 5yr DSS rates. 5yr DSS for path prognostic stage IA pts
(n=114,675, 73.4%) was 98.2%. Among all pts with RS <11, 5yr DSS was excellent and
not significantly different than for path prognostic stage IA pts. For those with RS 11-25 not
receiving chemo, 5yr DSS was inferior to path prognostic stage |A disease for T1-2N1 ptsand
for those with T2-3NO disease although among NO pts the differences were numerically small
(1.4%-2.5% vs overall path prognostic stage |A). Conclusions: Pts with Recurrence
Score <11 have excellent 5yr DSS regardless of T and N category or grade suggesting further
modification of the AJCC staging system using this cutoff. Additional study is required to
optimize staging for patients with Recurrence Score 11-25. Research Sponsor: None.

Recurrence Score 11-  Recurrence Score
Recurrence Score <11 25 without chemo 11-25 with chemo

S5yrDSS  p- 5yrDSS  p- 5yrDSS  p-
%  value* N %  value* N %  value*

8™ ed AJCC stage IA®

T1NO grade 1-3 8894 99.5 22368 99.6 2831 99.6
T2NO grade 1-2 2362 99.2 4496 99.0 896 99.0
T3NO grade 1 44 99.5 79 98.2 11 99.3
T1N1mi grade 1-3 604 99.7 1283 99.6 416 97.6
T2N1mi grade 1 54 99.9 107 99.8 32 924
TIN1 grade 1-2 704 98.7 1307 97.6 587 99.0
T2N1 grade 1 129 99.0 160 99.3 87 99.6

Not stage IA by 8" ed AJCC

T2NO grade 3 or grade 1-2 - - - 1204 96.8 <0.01 460 97.1 0.25

and RS >11

T3NO grade 2-3 112 999 0.40 242 95.7 <0.01 119 99.9 0.36
T2N1mi grade 2-3 178 999 0.29 389 98.2 0.83 173 979 0.50
T3N1mi grade 1-3 19 999 069 26 99.8 066 33 957 0.14
TIN1 grade 3 52 999 053 194 938 <0.01 166 94.4 0.07
T2N1 grade 2-3 307 985 0.16 642 96.3 0.01 512 952 <0.01
T3N1 grade 1-3 48 999 058 86 99.9 042 78 96.0 0.08
T1-3N2-3 grade 1-3 63 999 051 72 91.1 <0.01 184 96.5 0.50
*vs stage I1A

A p-value not determined; already path prognostic stage IA
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552 Poster Session (Board #44), Fri, 8:00 AM-11:00 AM

Distinct genomic profiles of 589 Chinese early-stage breast cancer. First
Author: Ning Liao, Department of Breast Cancer, Cancer Center, Guangdong
Provincial People’s Hospital, Guangdong Academy of Medical Sciences,
Guangzhou, China, Guangzhou, China

Background: Extensive efforts by The Cancer Genome Atlas (TCGA) Network had
provided much of our current understanding of the molecular profile of various
solid tumors including breast tumors; however, Asian patients were underrep-
resented in this cohort. In this study, we aimed to elucidate the comprehensive
genetic alteration profile of early-stage breast tumors among Chinese patients.
Methods: Surgical tissue samples from 589 Chinese women with stage I-111 breast
cancer with various histology and molecular subtype consecutively diagnosed at
Guangdong Provincial People’s Hospital were sequenced using a panel targeting
520 cancer-related genes spanning 1.64Mb of the human genome. Clinical and
genomic data from our cohort was compared with publicly-available data from
1,046 stage I-11l breast cancer patients from the TCGA dataset. Results: Based on
the analysis of the genetic alteration profile from our cohort, at least one genetic
alteration was observed from 98% of the tumor samples, with TP53 (47%),
PIK3CA (45%), ERBB2(30%), and CDK12 (18%) as the most commonly altered
genes. The most common genetic alteration types were copy number amplification
(43.6%) and missense mutations (36.8%). As compared with the TCGA dataset,
our cohort is mostly composed of women 50 years and younger (59.1% vs. 30.4%,
P< 0.001), with significantly fewer patients with lobular carcinoma histology
(2.4% vs. 19.0%, P< 0.001), and significantly more patients with pathologic
stage | tumors (23.3% vs. 17.3%, P= 0.012). Consistently, genetic alter-
ations detected from our cohort affected genes involved in PI3K (63% vs. 56%,
P=0.009) and cell cycle (23% vs. 35%, P< 0.001) pathways, with statistically
different genetic alteration rates as compared with the TCGA dataset. Comparison
of genetic alteration profile between the two cohorts revealed that our cohort had
more frequent genetic alterations in genes including PIK3CA (P< 0.001), TP53,
particularly in hotspot mutations Q192* (P< 0.001) and A307V/del (P= 0.02),
and ERBBZ amplification (P< 0.001). Conclusions: Our study contributes to the
understanding of the key pathways and specific genetic alterations harbored by
Chinese patients with early-stage breast cancer that could potentially be devel-
oped as markers of treatment response to targeted therapeutics. Research
Sponsor: This study was supported by funding from National Natural Science
Foundation of China (Grant No.81602645),Guangdong Provincial Natural Sci-
ence Foundation (Grant No.2016A030313768).

554 Poster Session (Board #46), Fri, 8:00 AM-11:00 AM

Somatic and germline mutation profiles of Chinese breast cancer patients
younger than 35. First Author: Ning Liao, Department of Breast Cancer, Cancer
Center, Guangdong Provincial People’s Hospital, Guangdong Academy of
Medical Sciences, Guangzhou, China, Guangzhou, China

Background: Limited studies have investigated the molecular underpinnings driving
breast cancer development in Chinese younger women. Based from our previous
data, more Chinese women are diagnosed with early-onset breast cancer than in the
West. In our study, we aim to investigate the comprehensive mutational profile of
Chinese women 35 years old and younger (=35y) diagnosed with breast cancer.
Methods: Targeted sequencing was performed on surgically-removed tumor tissues
and blood samples collected from 589 women diagnosed with stage I-Il breast
cancer of various molecular subtypes at the Guangdong Provincial People’s Hospital
(GPDH) using a gene panel interrogating 520 cancer-related genes. We compared
the data of 53 women aged =35y from our cohort to the data from 33 breast
cancer patients aged =35y included in The Cancer Genome Atlas (TCGA) dataset.
Results: Among the women aged =35y with early-stage breast cancer from both
cohorts, our cohort had more number of hormone receptor-positive (HR+) patients
(GPDH, 72% vs. TCGA, 61%, P< 0.001). Analysis revealed an overall mutation
detection rate of 98% in our cohort, with mutations affecting genes involved in the
PI3K pathway (47%) and cell cycle pathway (23%). TP53 and PIK3CA were the
most commonly mutated genes, with mutation rates of 51% and 25% from our
cohort. No statistical difference in mutation profile was found between GPDH and
TCGA cohorts. Moreover, germline mutations considered as pathogenic and likely
pathogenic (P/LP) in breast cancer susceptibility genes including BRCAI (n = 4),
BRCA2(n=2), PALB2(n=1), PMS2(n=1), PTEN (n=1),and ATM (n = 1) were
detected from 18.9% (10/53) of the patients from our cohort. Women aged =35y
had significantly more germline BRCAI mutations than patients > 35y from our
cohort (7.5%, 4/53 vs. 2.1%, 11/536 P= 0.049). Conclusions: Our study has
identified the involvement of PI3K and cell cycle as the two key pathways in the early
development of breast tumors in younger women. In addition, our results also
support the role of P/LP germline mutations in breast oncogenesis in Chinese pa-
tients with early-onset breast cancer, indicating the need to include a more com-
prehensive germline mutation screening in our population. Research Sponsor: This
study was supported by funding from National Natural Science Foundation of China
(Grant No0.81602645), Guangdong Provincial Natural Science Foundation (Grant
No.2016A030313768).

553 Poster Session (Board #45), Fri, 8:00 AM-11:00 AM

Next-generation sequencing (NGS) identifies a new breast cancer subtype
with HER2 low-amplification status as a candidate for targeted therapy. First
Author: Guo-Chun Zhang, Department of Breast Cancer, Cancer Center,
Guangdong General Hospital & Guangdong Academy of Medical Sci-
ences, Guangzhou, China

Background: HER2 expression or amplification qualify patients to receive targeted
therapeutics against HER2; however, traditional methods of quantifying HER2 ampli-
fication using fluorescence in situ hybridization (FISH) do not include a reliable defi-
nition for low level amplification. With the promising response rate of patients with low
HER2 amplified-metastatic breast cancer to subsequent-line trastuzumab deruxtecan
(DS-8201a) therapy, there is a need to improve the existing criteria to accurately identify
patients with low HER2. In our study, we investigate whether HER2 amplification
quantified by NGS could provide a method to stratify patients into subgroups.
Methods: A total of 774 patients diagnosed with breast cancer from Guangdong Pro-
vincial People’s Hospital (GDPH) who underwent targeted NGS using 520 or 33 cancer-
related genes and had their HER2 status evaluated with either FISH or IHC were included
in this study. HER2 status were defined as per 2018 ASCO/ACP guidelines. Results: Our
results demonstrate that NGS could quantify HER2 amplification with high sensitivity
and specificity, with area under the curve of 0.990 [95%Cl: 0.982-0.999]. The receiver
operating curve indicated an optimal cut-off of 2.62 copy number (CN) for identifying
IHC/FISH HER2-negative status with 97.8% specificity. Meanwhile, the cut-off of =
3.62CN identified patients with IHC/FISH HER2-positive status with 99.8% specificity.
Among the 774 patients, 65.8% (n = 509) had HER2 CN of = 2.62 and were classified
as HER2 non-amplified, while 25.8% (n = 199) had HER2 CN of = 3.62, classified as
HER2-amplified. The remaining 66 patients (8.5%) had HER2 CN between 2.62 and
3.62, and were the patients with heterogeneous IHC/FISH results, classified using NGS
as HER2 low-amplified. Patients with low-amplified (49.0% vs. 38.8%, P < 0.001) and
amplified (50.3% vs. 38.8%, P < 0.001) HER2 had significantly more number of copy
number amplifications in other gene, including CDK12, RARA, and SPOP (P < 0.001,
P < 0.001) than patients with HER2 non-amplified, indicating distinct mutation profile.
Conclusions: Our results demonstrate that NGS could provide a more accurate strati-
fication of patients based on their HER2 amplification levels. Patients with low levels of
HER2 amplification has a distinct mutation profile, suggesting that NGS could serve as a
robust tool to identify patients with HER2 amplification, whether high or low, who could
benefit treatment with targeted agents designed against heterogeneous HER2 expres-
sion. Research Sponsor: This study was supported by funding from National Natural
Science Foundation of China (Grant No.81602645), Guangdong Provincial Natural
Science Foundation (Grant No.2016A030313768).

555 Poster Session (Board #47), Fri, 8:00 AM-11:00 AM

Modulation by treatment of tumor infiltrating lymphocytes (TILs) and PDL1
expression in triple-negative breast cancer in the ETNA trial. First Author:
Giampaolo Bianchini, IRCCS San Raffaele Hospital, Milan, Italy

Background: We assessed TILs and PDL1 expression before, during and after
neoadjuvant treatment in TNBC patients enrolled in the ETNA study, and in-
vestigated associations with clinical outcome. Methods: In ETNA patients randomly
received paclitaxel or nab-paclitaxel followed by 4 cycles of an anthracycline reg-
imen, including 219 centrally confirmed TNBC. We successfully measured stromal
and intratumoral TILs (sTILs, iTILs) and PDL1 status (Ventana SP142, IC=1%) on
biopsies before [n=186/213 (84.9%)], on d1 cycle 2 (d1c2) of therapy [n=41/186
(22.0%)], and at surgery [SX, n = 65/129 (34.9%)]. We investigated the expression
and modulation over time of TILs and PDL1 and their association with pCR and
event-free survival (EFS). Results: Prevalence of PDL1+ was 35.5% (baseline),
20.6% (d1c2) and 30.1% (SX). At each time-point sTILs and iTILs were higher in
PDL1+ cases (p=0.01). An effect of age of the tumor blocks (5-7.5 years) or pre-
analytical issues could not be ruled out for the relatively low rate of PDL1 positivity.
Paired PDL1 at baseline and d1c2 showed conversion in 25.7% (postoneg[11.4%]
ornegtopos[14.3%]). Comparing PDL1 at baseline and SX, the conversion rate was
30% (pos to neg [8.3%] or neg to pos [21.6%]). sTILs and iTILs significantly in-
creased at cycle 2, more significantly in pCR (p=0.001) than in RD (p=0.05) cases,
and a not significant trend of decrease was observed at surgery PDL1+ tumors had a
higher pCR rate (54.7% vs 32.5%, p=0.004). PDL1 retained significance (OR 2.00
[1.04-3.88], p = 0.039) after adjustment for sTILs (OR 1.21 [1.03-1.42], p =
0.021). High iTILs and sTILs at d1c2, but not PDL1 status, were predictive of pCR.
Notably, adjusting for sTILs, PDL1+ tumors at d1c2 showed a trend for association
with lower pCR rate (OR 0.06 [0.01-1.15], p=0.062). sTILs at cycle 2 was the most
informative variable (OR 1.61 [1.28-1.61], p = 0.004) and provided independent
information to baseline biomarkers. Baseline PDL1 and biomarkers at cycle 2 were
not associated with EFS. In surgical samples with RD, higher sTILs, but not iTILs and
PDL1 status, were associated with a trend for a lower risk of recurrence (HR 0.19
[0.02-1.39], p = 0.068). Conclusions: sTILs assessment on core biopsies after one
cycle of taxane is a promising early biomarker of pCR. PDL1, as well as sTILs and
iTILs, provided independent prediction of pCR and were strongly modulated by
treatment. The modulation of PDL1 expression should be considered whenever
PDL1 is assessed in view of identifying candidates to atezolizumab in 1%t line ad-
vanced setting. Research Sponsor: AIRC (Associazione lItaliana per la Ricerca sul
Cancro), BCRF (Breast Cancer Research Foundation), Fondazione Michelangelo.
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556 Poster Session (Board #48), Fri, 8:00 AM-11:00 AM

Basal subtype and clinical estrogen receptor status of genomically basal
breast tumors in Caucasian, African American, and Latin American patients.
First Author: Virginia G. Kaklamani, University of Texas San Antonio MD
Anderson Cancer Center, San Antonio, TX

Background: Genomically basal-type breast cancer is a heterogenous subtype that
occurs at higher frequencies in non-Caucasian patients. Triple negative breast
cancer (TNBC) has been refined into distinct transcriptomic groups including the
basal-like immunoactive (BLIA), basal-like immunosuppressed (BLIS), luminal
androgen receptor (LAR), and mesenchymal (MES) subtypes. Here we report the
distribution of triple negative subtypes in genomically basal cancers from Cau-
casian (CA), African American (AA), and Latin American (LA) patients and the
association of clinical estrogen receptor (ER) status. Methods: The FLEX Registry
(NCT03053193) is an ongoing, prospective study evaluating primary tumors from
patients with stage I-11l breast cancer who receive the 70-gene signature and 80-
gene signature (80-GS) molecular testing and consent to clinically annotated full
transcriptome data collection. This sub-analysis evaluated 143 80-GS Basal type
tumors from patients with self-reported ethnicity (60 CA, 59 AA, 24 LA). TNBC
subtypes BLIA, BLIS, LAR, and MES were derived using an adjusted version of the
80-gene centroid signature published by Burstein and colleagues (2015). Dif-
ferences in clinical ER expression between ethnicities were assessed by Fisher’s
exact test. Results: Basal indices from 80-GS were not influenced by patient
ethnicity (one-way ANOVA, p = 0.182). The frequency of BLIA, BLIS, LAR, and
MES subtypes did not vary significantly by ethnicity (Fisher's exact test, p =
0.671). The majority of tumors in all ethnic groups were BLIS (67% CA, 75% AA,
63% LA), followed by BLIA (22% CA, 22% AA, 25% LA), with low frequency of
LAR (5% CA, 1.7% AA, 8.3% LA) and MES (5% CA, 1.7% AA, 4.2% LA) subtypes.
Nearly one third (31%) of Basal type tumors were defined by IHC as ER positive
and were present in all TNBC subtypes (39% BLIA, 29% BLIS, 33% LAR, and
20% MES); ER receptor expression ranged from 1-90% and was not associated
with specific basal subtype (p = 0.8) nor ethnicity (P = 0.76). Progesterone re-
ceptor expression ranged from 1-50%. Conclusions: This analysis demonstrated
that genomic Basal type tumor classification by 80-GS encompasses all TNBC
subtypes evaluated regardless of ethnicity. Additionally, we show that IHC ER
positive tumors occur in all TNBC subtypes assessed. These findings confirm the
heterogeneous nature of basal breast tumors in CA, AA, and LA patients and
highlight the clinical need to delineate basal biology in the ER+ cohort to advance
treatment for basal-like tumors. Clinical trial information: NCTO3053193. Re-
search Sponsor: Agendia.

558 Poster Session (Board #50), Fri, 8:00 AM-11:00 AM

Next generation sequencing reveals CCNE1 amplification as an independent
prognostic factor for triple negative breast cancer (TNBC) patients. First
Author: Xin Huang, Peking Union Medical College Hospital, Beijing, China

Background: Triple negative breast cancer (TNBC) has the worst prognosis
among breast cancer due to the heterogeneity as well as lack of better thera-
peutic approach. It remains controversial whether BRCA status is the predictor
of survival in TNBC. Besides, both germline and somatic mutation may con-
tribute to the prognosis. This study is to explore the potential predictors and
therapeutic targets based on genetic data and clinicopathological parameters.
Methods: Seventy-five TNBC patients were enrolled with approximately 2:1
based on BRCA status. Genetic data was analysed by comprehensive genomic
profiling 508 key cancer related genes. DAVID was applied to perform pathway
enrichment analysis of significant enriched genetic alterations. Cox regression
model was applied to evaluate disease-free survival (DFS) and overall survival
(0S). Immuno-chemistry (IHC) was used to validate clinically meaningful ge-
netic alteration. Results: In this study, 27 germline mutations were detected,
including 26 homologous recombination repair (HRR) pathway gene mutations
and 1 mismatch repair gene mutation among them 16 BRCAI mutations and 5
BRCAZ2 mutations were found. Germline HRR including BRCA1/2 mutation
marginally affected DFS (p = 0.0624 and 0.15, respectively). We found 480
somatic genetic alterations including 110 copy number variations (CNV). The
median value of TMB was determined to be 4.1 Muts/Mb which divided 74
TNBC patients into TMB-low (TMB-I) and TMB-high (TMB-h) group. TMB-I
group had inferior DFS to TMB-h (p = 0.0457). CCNE1 (with 5% frequency)
copy number gain was specifically enriched in TMB-I group but mutually ex-
clusive with BRCA1/2 mutation. TNBC with CCNE1 gain displayed worse DFS
(p<0.0001). Cox multivariate regression analysis indicated CCNE I gain was an
independent risk factors for DFS [HR = 13.48 (95% Cl 2.62-69.23), p=
0.002)]. Pathway analysis indicated CCNE1 harmed prognosis through regulation
of transcription in G1/S phase. Expression of cyclin E1 was validated by IHC, which
would be presented later. Conclusions: Comprehensive genomic profiling disclosed
various potential prognostic markers for TNBC by integrating clinical characters.
Especially, amplified CCNE1 may be a potential prognostic marker and therapeutic
target. Research Sponsor: None.

CCNE1 DFS 0S

Kaplan-Meier univariate p< 0.0001 p=0.166

Cox multivariate regression HR Cl pvalue HR Cl p value
13.48 2.62-69.23 0.002 9.64 2.62-69.23 0.034

557 Poster Session (Board #49), Fri, 8:00 AM-11:00 AM

The quantitation of thioredoxin 1 from serum as a novel means to detect
breast cancer (BC). First Author: Kyoung Hoon Suh, E&S Healthcare, Daejeon,
South Korea

Background: Breast cancer (BC) is the most common cancer and the second
leading cause of cancer death in women. Enormous effort has been con-
ducted without success to develop a means to detect BC using the blood.
We have reported that the level of thioredoxin 1 (Trx1) in serum could be a
novel standard to evaluate the risk of BC. Therefore, we have investigated the
clinical utility of Trx1 as a biomarker to detect BC by testing sera from normal
women, women with BC, women with five other types of cancer. Methods: We
have developed an ELISA kit that quantitates Trx1 in sera. The level of Trx1
was determined in each serum from normal healthy women (n=114), as well
as patients with BC (n = 106), cervical cancer (n=17), lung cancer (n=14),
stomach cancer (n = 9), and thyroid cancer (n = 4). BC patients were recruited
according to their age and cancer stage. Each test was duplicated more than
three times, and test results were analyzed by ROC analysis, one-way ANOVA
tests, and unpaired t-tests. Results: The mean value of Trx1 from normal
women was 5.60+4.39(+SD) and that from BC was 22.25+7.07. The Trx1
level was effective to distinguish BC serum from healthy serum with a sen-
sitivity of 94.3% and specificity of 93.9% (AUC 0.985, p< 0.001). The levels
of Trx1 from BC patients were higher than the cut-off value of 14.13 U/ml
regardless of age, stage, histological grade, type, ER/PR/HER2 expression
profile, and proliferation activity of BC cells. The levels of Trx1 from the other
five types of cancers (2.34+1.82 - 3.64+2.99) were low enough to be
distinguishable from BC. Especially, Trx1 levels could rescue patients whose
mammography resulted in a false judgement. Conclusions: These results in-
dicated that the blood level of Trx1 is an effective and accurate method to
detect breast cancer, and particularly as a complement to mammography.
Research Sponsor: E&S Healthcare Co., Ltd.

560 Poster Session (Board #52), Fri, 8:00 AM-11:00 AM

Novel estrogen receptor beta agonist S-equol decreases tumor proliferation
in patients with triple negative breast cancer (TNBC). First Author: Kate Ida
Lathrop, The University of Texas San Antonio Mays Cancer Center, San
Antonio, TX

Background: Patients with TNBC breast cancer have inferior treatment
outcomes compared to other breast cancer subtypes and targeted therapies
are lacking. S-equol is a novel oral Estrogen Receptor (ER) Beta agonist with
preclinical data showing suppression of TNBC cellular proliferation. We
therefore conducted an early phase window of opportunity trial to evaluate
the impact of S-equol on Ki-67 change in patients with TNBC. Methods: This
neoadjuvant window trial enrolled 39 patients with confirmed TNBC on
diagnostic core needle biopsy. Cohort A (20 patients) received a daily dose of
50 mg daily and Cohort B (19 patients) received a higher dose of 150 mg
daily. Paired biopsies were evaluable for 36 patients. Both cohorts were
treated for a duration of 10-21 days. Primary outcome was change from pre-
to post-treatment Ki-67 evaluated by paired t-test. All tests were 2-sided
with a significance level of 0.05. Statistics were conducted within an ac-
countable data analysis process in R (ADAPR). Secondary outcomes in-
cluded toxicity and correlative biomarkers. Results: The mean (SD) pre-
treatment was 68% (21.99) and post-treatment 59% (20.62). The average
decrease in Ki-67 was 8% (P = 0.00206, 95% Cl -13.46 t0 -3.26). A Ki-67
decrease of at least 20% from baseline was observed in 28% of the patients.
S-equol was well tolerated with the most common toxicities being nausea,
constipation, diarrhea, and headache. All toxicities were grade one. Treatment
compliance was greater than 95%. Planned correlative studies included RNA-
seq. A total of 161 genes are differentially expressed with fold change > = 2
and p value < 0.05. The top genes of the differential expression list include
BMP5, S100A7, FABP7, SCGB2A2, CH507-338C24.1, and DUSP1. Gene
Set Enrichment Analysis (GSEA) indicates that top enriched gene modules are
related to interferon function and immune response, most of which are
downregulated in the post-treatment group. Conclusions: S-equol is a novel
well tolerated oral ER-Beta agonist with inhibition of proliferation in patients
with TNBC as measured by a decrease in Ki-67. RNA-seq data supports
potential immune activation during this short period of drug exposure. Future
studies aim to evaluate S-equol as an immune activating agent for combination
with immunotherapies such as checkpoint inhibitors in TNBC. Clinical trial
information: NCT02352025. Research Sponsor: Ausio Pharmaceuticals.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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561 Poster Session (Board #53), Fri, 8:00 AM-11:00 AM

Incidence of PI3K pathway alteration and response to neoadjuvant therapy
(NAT) in triple negative breast cancer (TNBC) subtypes. First Author: Reva K
Basho, Cedars-Sinai Medical Center, Houston, TX

Background: Limited cell line and human data suggest that TNBCs characterized as
mesenchymal and luminal androgen receptor (LAR) commonly have alterations in the
PI3K pathway. More data is needed to better characterize the role of the PI3K pathway
across TNBC subtypes. Methods: Pre-treatment tumor biopsies were collected from
operable TNBC patients (pts) enrolled on a clinical trial of genomically tailored NAT
(ARTEMIS; NCT02276443). Tumors were categorized into 5 groups using the Pietenpol
criteria: basal-like (BL) comprised of BL-1 and BL-2, mesenchymal and mesenchymal
stem-like (M), immunomodulatory (IM), LAR, or unspecified (UNS). Using whole exome
sequencing data, variants (single nucleotide polymorphisms and insertions/deletions)
and copy number variations (CNVs) were identified in 32 genes known to activate the
PI13K pathway. Results: Tumor subtyping and pathologic response to NAT was available
in 127 pts(clinical stage I: 9; I1: 84; 111: 34). PI3K pathway alteration defined as a variant
in one of the evaluated genes and/or deletion of PTEN was seen in 76 (60%) tumors. The
most frequent alterations were: PTEN deletion (21%), PIK3CA variant (11%), and
PIK3R1 variant (8%). PI3K alteration and residual cancer burden (RCB) rates across
TNBC subtypes are shown in the table. There was a significant difference in pathologic
complete response (pCR)/RCB O rate after NAT across TNBC subtypes (chi? test; P =
0.02). There was a significant difference in the incidence of PI3K pathway alteration
across TNBC subtypes (chi? test; P < 0.01). Overall, the presence of PI3K alteration was
not associated with pCR (Fisher exact test; P = 0.85). Pts with M tumors had a higher rate
of substantial residual disease (RCB II-1Il) after NAT. Presence of PI3K pathway al-
teration was common in the M subtype and associated with RCB II-I11 (82% in PI3K-
altered vs 33% in wild-type tumors; Fisher exact test; P = 0.02). Presence of PI3K
pathway alteration was common but not associated with response in the LAR subtype.
Conclusions: The incidence of PI3K pathway alteration varied by TNBC subtype but was
not associated with pathologic response to NAT with the exception of increased sub-
stantial residual disease (RCB II-111) in the M subtype. Research Sponsor: MD Anderson
MoonShot, Conquer Cancer Foundation of the American Society of Clinical Oncology.

PI3K Altered RCB O RCB O if PI3K-Altered RCB II-lll RCB II-lll if PI3K-Altered

Subtype N N (%) N (%) N (%) N (%) N (%)

Al 127 76(60) 47 (37) 29 (38) 64 (50) 40 (53)

BL 34 22(65) 14 (41) 10 (45) 16 (47) 9 (41)

M 31 22(71) 5(16) 3(14) 21 (68) 18 (82)

IM 28 9(32) 16 (57) 6 (67) 9(32) 2(22)

LAR 13 11 (85  3(23) 3(27) 7 (54) 6 (55)

UNS 21 12(57) 9(43) 7 (58) 11 (52) 5 (42)

563 Poster Session (Board #55), Fri, 8:00 AM-11:00 AM

Clinical utility of 18F-FDG-PET/CT in staging localized breast cancer prior to
initiating preoperative systemic therapy. First Author: Heidi Ko, Montefiore
Medical Center/Albert Einstein College of Medicine, Bronx, NY

Background: 18F-fluorodeoxyglucose (18F-FDG) positron emission tomog-
raphy (PET/CT) is recommended as an optional study in current National
Comprehensive Cancer Network (NCCN) guidelines after computerized to-
mography and bone scan (CTBS) in patients with stage IIA-IIIC breast
cancer. We evaluated our experience with use of PET/CT in this setting prior
to beginning primary systemic therapy (PST) before planned surgery.
Methods: We performed medical record abstractions to identify all adult
female patients with clinical stage IIA to IlIC breast cancer diagnosed at
Montefiore Medical Center from January 1, 2014 to January 1, 2019 who
underwent PET/CT. We calculated the proportion of patients upstaged after
PET/CT, stratified by their initial clinical stages and use of PST, and ex-
amined the cost and radiation exposure associated with PET/CT compared
with CTBS. Results: 227 patients with 230 breast cancers (bilateral disease
in 3) met the study inclusion criteria. PET/CT was the only staging done in
195 patients (86%); 32 patients had PET/CT based on suspicious findings
from prior CTBS. Among these 195 patients with 196 breast cancers (bi-
lateral disease in 1) that had PET/CT as the only staging done, the overall
upstaging rate for regional nodal and/or distant metastasis was 37% (73/
196), including 24% for stage IIA (9/38), 39% for IIB (31/79), 54% for I11A
(22/41), 27% for I11B (8/30), and 37% for I11C (3/8). The overall upstaging
rate to stage 1V was 14% (27/196), including 0% for stage IIA, 13% for |IB
(10/79), 22% for 1A (9/41), 17% for I11B (5/30), and 37% for IIIC (3/8).
The sensitivity and specificity of PET/CT in detecting distant metastasis was
100% and 94 %, respectively. Our institution’s total Medicare reimbursement
rate of PET/CT is $1604.37 whereas CTBS is $1679.94. Radiation dose for
PET/CT is 14 mSv whereas CTBS is 21 mSv. Conclusions: Approximately 37%
of patients with clinical stage IIA-11IC breast cancer who underwent PET/CT
prior to PST showed more extensive disease, including 23% with more ex-
tensive regional nodal metastases and 14% with distant metastasis. Given the
high detection rate, comparable cost, lower radiation dose and greater con-
venience, PET/CT should be considered as an alternative to CTBS rather than
“optional” after CTBS, especially in patients who require an efficient and
expeditious work up prior to initiating PST. Research Sponsor: None.

562 Poster Session (Board #54), Fri, 8:00 AM-11:00 AM

Impact of metastases directed radiation therapy on CDK4/6 inhibitors dose
reduction and treatment discontinuation for metastatic HR+/HER2- breast
cancer (MBC). First Author: Icro Meattini, Radiation Oncology Unit-Oncology
Department, University of Florence, Florence, Italy

Background: Cyclin-Dependent Kinase 4/6 inhibitors (CDK4/6i) represent the standard
I-1I line for hormonal receptors positive/human epidermal growth factor receptor 2
negative metastatic breast cancer (MBC) patients. Metastases directed radiotherapy
(RT) for these patients is commonly used with palliative or radical schedules during
systemic treatment. Although encouraging preliminary results were published, there is
still a lack of robust data on the safety concerning RT during CDK4/6i treatment.
Methods: we analyzed at Our Institution 85 consecutive patients treated in | (n=47) and
Il line (n=38) for MBC with CDK4/6i between April 2017 and September 2019 (22
ribociclib, 63 palbociclib). Overall, 25 (29.4%) patients received metastases directed
RT during CDK4/6i treatment, including 14 concomitant (16.5%) and 11 sequential
(12.9%). Estimated CDK4/6i half-life is 26 and 30 hours for palbociclib and ribociclib,
respectively. Five half-lives are required to reduce drug concentration by 95-97%; thus,
we also analyzed CDK4/6i treatment as non-concomitant or sequential to RT. Main
endpoints of our analysis were impact of RT on CDK4/6i dose reduction and discon-
tinuation, overall adverse events rate (any grade and grade =2), and neutropenia
grade =2 as per CTCAE scale version 5.0. Results: at a median follow up of 12 months
(range 3-29), we observed a CDK4/6i dose reduction in 35 patients (41.2%) and 5
patients (5.9%) discontinued treatment due to adverse events; 82 patients (96.5%)
experienced any grade of toxicity, 72 (84.7%) a grade =2 and 70 patients (82.4%)
neutropenia grade =2. We did not observe significant difference in terms of CDK4/6i
dose reduction or discontinuation, any grade or grade =2 toxicity, neutropenia grade =2
in the comparison between patients receiving RT versus no RT and between patients
receiving concomitant RT versus sequential RT versus no-RT (Table). Conclusions: our
results showed that the prescription of a metastases directed RT during treatment with a
CDK4/6i as I-II line for MBC did not significantly impact on dose reduction or dis-
continuation caused by an exceeding in adverse event rate. Although these promising
results, caution should be used and cooperative initiatives strongly encouraged. Re-
search Sponsor: None.

RT (n=25) vs No-RT (n=60), Concomitant RT (n=14) vs Sequential

Endpoint P-value RT (n=11) vs No-RT (n=60), P-value
CDKA4/6i dose reduction 1.0 0.88
CDKA4/6i discontinuation 1.0 0.56
Adverse events, any grade 1.0 0.47
Adverse events, grade >2 0.096 0.14
Neutropenia, grade >2 0.057 0.087
564 Poster Session (Board #56), Fri, 8:00 AM-11:00 AM

Can sentinel node biopsy after neoadjuvant systemic chemotherapy (NAC)
be safely omitted in selected patient with early breast cancer? First Author:
Atsushi Yoshida, St. Luke’s International Hospital, Tokyo, Japan

Background: There is a recent trend of performing minimum axillary sur-
gery considering the prognostic value and fewer complications for primary
breast cancer patients since the results of ACOSOG Z011. Nodal status after
NAC is not be useful for postoperative treatment in most of cNO patients.
Therefore, sentinel node biopsy (SNB) may be omitted if ypNO after NAC can
be predicted in cNO patients. We assessed clinicopathological factors as-
sociated with ypNO after NAC in cNO primary breast cancer patients.
Methods: Two-institutional retrospective cohort study of clinically NO breast
cancer patients before NAC and who underwent breast surgery was con-
ducted, including 419 consecutive patients between 2009 and 2016 in St.
Luke’s International Hospital and St. Marianna University School of Med-
icine hospital. Each institutional review board approved this study. In the
patients with or without nodal metastasis on SNB after NAC, we compared
clinicopathological factors including Estrogen Receptor (ER), Progesterone
Receptor (PgR), human epidermal growth factor receptor 2 (HER2), Ki-67
on needle biopsy specimens, and tumor size before and after NAC on MRI
findings. Results: Of the 419 patients, 380 patients (90.7%) were ypNO and
39 patients (9.3%) were ypN+ after NAC. In univariate analysis, clinical
complete response of primary tumor on MRI findings (MRI-CR) (p<<0.01),
ER-negative (p<0.01), PgR-negative (p<<0.01), and high-Ki-67 >30%
(p<<0.01) were significantly associated with ypNO on SNB after NAC. In
multivariate analysis, MRI-CR (HR 5.12, p<0.01) and high-Ki-67 (HR 2.86,
p<0.01) were independent predictive factors of ypNO after NAC.According to
breast cancer subtype, only one of 72 ER-negative and HER2-positive had
significantly low risk of ypN+ (1.3%) comparing other subtypes (p<0.01).
Conclusions: Achieving cCR of primary tumor after NAC and high-Ki67 in cNO
patients, especially in HER2 type breast cancer, might have ypNO. We are
conducting prospective study to omit SNB for these populations based on
these results, Research Sponsor: None.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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565 Poster Session (Board #57), Fri, 8:00 AM-11:00 AM

Artificial intelligence to accurately identify breast cancer patients with a
pathologic complete response for omission of surgery after neoadjuvant
systemic therapy: An international multicenter analysis. First Author:
André Pfob, Department of Obstetrics and Gynecology, University Hospital
Heidelberg, Heidelberg, Germany

Background: Neoadjuvant systemic treatment elicits a pathologic complete response
(pCR) in up to 80% of women with breast cancer. In such cases, breast surgery, the gold
standard for confirming pCR in the breast, may be considered overtreatment. So far, no
approach alone - e.g. imaging, vacuum-assisted biopsy (VAB) — has accurately detected
and excluded residual disease without surgery in multicenter prospective trials. We
evaluated the ability of Artificial Intelligence algorithms to securely identify patients with
residual tumor in the breast to safely select patients who might be spared from surgery.
Methods: We collected multicenter, international data from 570 women who were in-
cluded in prospective trials with initial stage I-111 breast cancer of all biological subtypes
and at least partial response on imaging, undergoing VAB before guideline-adherent
surgery. We trained an ensemble of algorithms (including Regularized Regression,
Support Vector Machines, and Neural Network) using 27 patient, tumor and VAB var-
iables. Data were randomly partitioned into training and test sample with a 3:1 ratio and
developed with 10-fold cross-validation. Primary endpoint was the sensitivity to diagnose
residual disease by algorithm compared to surgery. Diagnostic performance of the al-
gorithm was further evaluated on an external, independent dataset. Results: The al-
gorithm was able to reliably identify women with residual disease before surgery
(see table): Sensitivity for the internal test set was 96.9% (94 of 97; 95%CI 91.2-
99.4%) and for the external, independent dataset 96.2% (26 of 27; 95%CI| 80.4-
99.9%). Most informative predictor of residual disease were tumor cells diagnosed in the
VAB specimen, DCIS in the initial diagnostic biopsy, grading, and largest diameter on
imaging after neoadjuvant treatment. Conclusions: Safely selected patients without
residual disease as assessed by our algorithm may be spared by breast surgery in future
trials. Research Sponsor: DFG (German Research Foundation).

Evaluation of algorithm to diagnose residual disease in the breast.
Internal test set

External dataset

P No residual di T No residual di
hy algorithm by algorithm by algorithm by algorithm
Residual disease 94 3 26 1
by surgery
No residual dis- 38 38 13 10
ease by surgery
Sensitivity (95% 96.9% (91.2-99.4) 96.2% (80.4-99.9)
(%)}
567 Poster Session (Board #59), Fri, 8:00 AM-11:00 AM

Factors associated with axillary conversion after neoadjuvant chemotherapy
in initially node positive breast cancer patients: A transSENTINA analysis.
First Author: Hans-Christian Kolberg, Marienhospital, Bottrop, Germany

Background: Current study concepts in early breast cancer after neoadjuvant
chemotherapy (NAT) are aiming at reducing morbidity by omission of axil-
lary surgery in selected patients. Selection criteria for this strategy have to
include the probability of conversion from cN1 to ycNO. We analyzed the
association of clinical/pathological parameters and axillary conversion with
data from arms C and D of the SENTINA trial (Kihn T et al., Lancet Oncol
2013). Methods: Patients were recruited to Arms C/D of the SENTINA trial in
case they presented with clinically positive nodes before NAT. Based on their
response to NAT they were then assigned to either arm C (clinically con-
version to ycNO) or arm D (no clinical conversion (ycN+). In both the pre- and
post-NAT scenarios, clinically involved lymph nodes were defined as pal-
pable and/or suspect by ultrasound. Univariate logistic regression analyses
were carried out to evaluate the association between clinical/pathological
parameters and axillary conversion after NAT. Results: Of the 892 patients
in arms C and D of the SENTINA trial 716 were evaluable for this analysis.
After NAT, 593 patients converted to ycNO and were therefore assigned to
arm C; in contrast, 123 patients still had involved lymph nodes after NAT
(ycN+) and were assigned to Arm D. Arms C and D were compared regarding
the clinical/pathological parameters tumor diameter by ultrasound before
and after NAT, grading, multifocality, ER status, PR status, HER2 status,
pathological complete remission in the breast (breast pCR), morphology,
lymphovascular invasion (LVI) and hemangiosis. Only small tumor diameter
after NAT (p =0.0038), achievement of breast pCR (p=0.0001) and lack of
LVI (p = 0.0009) were positively associated with axillary conversion from
cN1toycNO after NAT. Conclusions: Because of the small patient number in
arm D, we were not able to identify an association between parameters
of tumor biology (ER, PR, HER2 and TN status) and axillary conversion.
However, favorable response of the primary tumor (represented both clin-
ically by tumor diameter after NAT and pathologically by pCR in the breast)
were positively associated with conversion from cN1 to ycNO. These results
justify including patients with clinical and pathological response of the
primary tumor in trials investigating de-escalation of axillary surgery after
NAT. Research Sponsor: Brustkrebs Deutschland e.V. - Prognose Leben.

566 Poster Session (Board #58), Fri, 8:00 AM-11:00 AM

The impact of age on early breast cancer after breast conserving therapy:
Results of a subanalysis from the accelerated partial breast irradiation IMRT
Florence trial. First Author: Icro Meattini, Radiation Oncology Unit-Oncology
Department, University of Florence, Florence, Italy

Background: The impact of age on local recurrence rate of patients affected by early breast
cancer is still unclear. The standard of care for older adult largely varies depending on
patient- and tumor-related features, but also on national guidelines. We recently presented
the 10 years median follow update of the APBI-IMRT Florence phase Il trial. The primary
aim of the present analysis is to identify the potential relationship between age and ip-
silateral breast tumor recurrence (IBTR) in this setting of patients. Metheds: This retro-
spective analysis was performed on the whole series of 520 patients who were enrolled in
the trial after breast conserving surgery and randomized to receive APBI or whole breast
irradiation. We analyzed patients stratified by age (70+ vs 40-69 years). Results: At a
median follow up time of 10.7 years, we recorded 15 IBTR events. Four hundred and three
patients (77.5%) were aged less than 70 years old (11 IBTR) and 117 patients (22.5%)
were aged 70 years or older (4 IBTR). At the univariate analysis the age (70+ vs 40-69 years)
was not significantly correlated with IBTR occurrence (HR 1.33, 95% CI 0.42-4.17;
p=0.63). The only significant prognostic factor was adjuvant endocrine therapy, also at the
multivariable analysis (HR 0.26, 95% Cl 0.07-0.94; p=0.041). Main results are sum-
marized in the table. Within the luminal-like patients (n=437; 12 IBTR events), the age did
not impacton the IBTR rate (HR 0.91, 95% C1 0.19-4.31; p=0.91) and adjuvant endocrine
therapy lost its significance (HR 0.32, 95% CI 0.09-1.11; p=0.072). Conclusions: Our
trial subanalysis did not demonstrate a significant effect of age on IBTR rate for early breast
cancer patients receiving a breast conserving therapy. Due to the low number of events, the
benefit of adjuvant endocrine therapy is unclear and calls for further investigations. Clinical
trial information: NCT02104895. Research Sponsor: None.

Univariate Multivariable
Variable Events HR (95% CI) p-value HR (95% CI) p-value
Age 4/11 1.33(0.42-4.17) 0.63 1.32 (0.37-4.74) 0.67
(70+ vs <70)
Tumor size 2/13 2.78/0.63-12.31) 0.18 3.44(0.61-19.42) 0.16
(2.1+ vs <2 cm)
Grade 4/11 3.11(0.99-9.75) 0.052 2.52(0.41-15.5) 0.32
(3vs 1-2)
Nodal status 2/12 1.45 (0.32-6.46) 0.63 2.46(0.46-13.28) 0.30

(positive vs negative)
Hormone receptor status  2/13  3.90 (0.88-17.26) 0.07 1.37(0.15-12.26) 0.78
(negative vs positive)

Endocrine therapy 6/9 0.33 (0.12-0.94) 0.038 0.26 (0.07-0.94) 0.041
(yes vs no)

APBI vs WBI 6/9 1.56 (0.55-4.37) 0.40 1.69 (0.56-5.17) 0.35

568 Poster Session (Board #60), Fri, 8:00 AM-11:00 AM

Validation of nomograms to predict non-sentinel lymph node metastasis after
positive sentinel lymph node in breast cancer: Indian cohort background.
First Author: Asha Reddy, Tata Memorial Centre, Parel, India

Background: Axillary lymph node metastasis is still the important prognostic
factor in the management of breast cancer (BC). Where we have moved
towards axillary conservation in clinically node negative (cNO), the debate on
what after 1-2 sentinel lymph nodes positive (SLN+ve) still continues. The
ideal situation would be wherein we can accurately predict which patient
has a risk of additional non SLN+ve. Several nomograms have been de-
veloped to predict the risk of NonSLN+ve. But in view of the differences in
tumor size and nodal burden between our patients and the western data, we
conducted a study to validate some of these nomograms in our cohort of early
BC with positive LN on Low axillary sampling (LAS). Methods: Clinico-
pathological data was collected for operable BC (OBC) with ¢cNO who un-
derwent upfront SLNB or AS. This was entered into the various nomograms
and the probability of the Non SLN+ve was calculated. Nomograms with
AUC of greater than 0.7 were pre-defined as considerable discrimination.
Results: From 2013 to 2018, 2350 women with cNO OBC underwent LAS.
Ofwhich, 670 (28.5%) had a positive node on LAS. Median pT size was 3 cm
with 327 (48%), LVI +ve 152 (77%) ENI +ve, 525 (78.4%) Hormone re-
ceptor +ve and 485 (72.4%) grade 3 tumors. Of 670, 239 (35.7%) had a
NonSLN+ve on completion axillary dissection. The AUC values for nomo-
grams included,ie. MSKCC, MDAnderson, Tenon, Cambridge, Shanghai,
Mayo clinic and Turkish were 0.769, 0.77, 0.55, 0.74, 0.65, 0.529, 0.563
respectively. Only three nomograms, MDA, MSKCC and Cambridge had an
AUC of more than 0.7. However, they were associated with poor sensitivity
and specificity and high FNR (Table) making them clinically unreliable for
this cohort. Conclusions: All 7 nomograms were not validated in our study.
The larger T size and higher nodal burden of our cohort may be responsible
for the same. We thus need to develop an Indian nomogram to predict the risk
of non SLN+ve for our patients. Research Sponsor: None.

Nomogram AUC Sensitivity Specificity FNR

MSKCC 0.769 62.3% 84.5% 37.7%
MD Anderson 0.774 56.1% 86% 43.9%
Cambridge 0.74 60.7% 72.4% 27.6%
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569 Poster Session (Board #61), Fri, 8:00 AM-11:00 AM

Breast cancer patient reported outcomes, depression, and objective mea-
sures of breast cosmesis. First Author: Shauna McManus, Department of
Biostatistics, Rollins School of Public Health, Emory University, Atlanta, GA

Background: Patient-reported outcomes (PROs) of cosmesis after breast-
conserving therapy (BCT) are increasingly emphasized as meaningful treatment
endpoints but little is known about the relationship between objective measures,
mood, and PROs following radiation (XRT). We hypothesized that pre-XRT de-
pression, assessed by Inventory of Depressive Symptomatology Self-Report (IDS-
SR), would influence PROs of breast cosmesis 1-year post-XRT independent of
objective measures of breast asymmetry. Methods: 98 women were enrolled on
two prospective longitudinal studies of breast cosmesis. Percentage breast re-
traction assessment (pBRA) was used as an objective measure of breast asym-
metry pre- and 1 year post-XRT. At the same time points, pBRA was measured and
compared with two different PRO ratings of cosmetic outcome (0-10 scale): 1)
happiness with cosmesis and 2) perceived differences in treated vs. untreated
breast. We performed univariate and multivariate analysis to evaluate the rela-
tionship between PROs, pBRA, IDS-SR scores, clinical, tumor, and treatment
characteristics. Results: Among subjects, 50% were African American. Mean age
was 56.45 years. At 1 year, 65.3% of patients were happy with their cosmetic
outcome (Score > 8) although 59.5% noted moderate to severe differences in the
treated vs. untreated breast (Score < 6). Mean pBRA increased from 7.20 (SD 3.88)
pre-XRT t0 9.69 (SD 6.22) confirming more breast asymmetry 1-year post-XRT. Prior
to XRT, 23% of patients had moderate-to-severe depression (IDS-SR scores > 26).
In multivariate analyses, 1 year PROs of happiness with cosmetic outcome did not
correlate with pBRA (p = 0.3) but were strongly correlated with pre and post-XRT
depression (all p < 0.05). Patients were more likely to perceive differences in breast
texture or asymmetry (i.e. lower PRO ratings of asymmetry) if they had higher pBRA
measurements at 1 year (all p = 0.004). Neither pre- nor post- XRT depression were
associated with specific PRO ratings of breast asymmetry in multivariate analysis.
Conclusions: Our study suggests that PROs may not always reflect the effects of
cancer treatment. For patients treated with BCT, baseline depression strongly
influenced patient reported happiness with overall cosmetic outcome 1 year post-
XRT. Perceived differences in the treated vs. untreated breast correlated with ob-
jective measures of breast asymmetry. Our data suggests that this PRO may be more
indicative of treatment-related toxicities than patient ratings of overall satisfaction
and happiness with cosmetic outcome. Clinical trial information: NCT03167359.
Research Sponsor: U.S. National Institutes of Health, Other Foundation.

571 Poster Session (Board #63), Fri, 8:00 AM-11:00 AM

Radioparp: A phase | of olaparib with radiation therapy (RT) in patients with
inflammatory, locoregionally advanced or metastatic triple-negative breast
cancer (TNBC) or patient with operated TNBC with residual disease—
Preliminary results. First Author: Youlia M. Kirova, Institut Curie, Paris,
France

Background: Preclinical studies have shown that cell lines and murine models of
TNBC phenotype are more sensitive to PARP1 inhibitors. This evidence provides
strong rationale for developing a new therapeutic approach to TNBC based on
targeting the DNA-repair defects via PARP inhibition. Methods: The purpose of this
study was to report the Maximal Tolerated Dose (MTD) of Olaparib (O) administered
concurrently with locoregional RT and evaluate the Dose-Limiting Toxicity (DLT).
Results: Twenty-four pts with performance status 0-1 were enrolled between 09/
2017 and 11/2019. Of them, 21 underwent adjuvant RT-O because poor response
to NAC, and 3 received preoperative RT+0 because of progression after NAC. The
patients’ profile is given in table. All patients received full course RT-0O, as fol-
lowing: 4 pts at dose 50mg bid; 8 at 100x2; 7 at 150x2, and 5 at 200x2. No DLT
was observed. Two pts (8.7%) experienced acute grade 3 dermatitis no grade 4
toxicities related to the RT were observed. The O-related toxicity was acceptable
with mostly grade 1-2 symptoms. The only grade 3-4 hematological toxicity was
lymphopenia in 11 cases. Conclusions: Dose of O was escalated to the target dose
of 200 mgx2, without DLT. Further follow up is needed to evaluate the late tox-
icities. Clinical trial information: NCTO3109080. Research Sponsor: Astra Zeneca.

Characteristics No. (%)
Age 46 (25-74)
EE grade
I} 5 (22)
11} 18 (78)
Not done 1
Clinical T stage
Tl 4(17)
T2 14 (58)
T3 4(17)
T4 1(4)
T4D 1(4)
Clinical N stage
NO 13 (54)
N1 10 (42)
N2 1(4)
Clinical M stage
MO 20 (83)
Mx 4(17)

570 Poster Session (Board #62), Fri, 8:00 AM-11:00 AM

Psychosocial outcomes following surgery in women with unilateral, nonhe-
reditary breast cancer. First Author: David Wai Lim, Womens College Hos-
pital, Toronto, ON, Canada

Background: Rates of bilateral mastectomy continue torise in average-risk women
with unilateral breast cancer. We aim to characterize psychosocial predictors of
surgical procedure and how psychosocial outcomes change over time after surgery
for breast cancer. Methods: A prospective cohort of women with unilateral,
nonhereditary breast cancer were recruited at University Health Network in
Toronto, Canada between 2014-2017. Women completed validated psychosocial
questionnaires (BREAST-Q) pre-operatively, and 6 and 12 months after surgery.
Outcomes were assessed between three surgical groups (unilateral lumpectomy,
unilateral mastectomy, bilateral mastectomy). Predictors of surgical procedure
were identified using a multinomial logistic regression model. Change in psy-
chosocial scores over time according to procedure was assessed using linear mixed
models. All models control for age, stage, reconstruction and treatment. P
values < .05 were considered statistically significant. Results: 506 women un-
derwent surgery as follows: 216 unilateral lumpectomy (43%), 181 unilateral
mastectomy (36%) and 109 bilateral mastectomy (22%). In the multinomial
regression model, younger age (p < .01), and lower chest physical (p = .03) and
sexual well-being (p = .02) predicted having bilateral mastectomy over unilateral
lumpectomy while younger age (p < .01) and lower disease stage (p = .02)
predicted bilateral mastectomy over unilateral mastectomy. The mixed model
demonstrates that breast satisfaction follows a non-linear pattern of change over
time, with 6- but not 12-month scores being significantly different from baseline
(p = .015). Procedure predicts baseline satisfaction (p = .016), with bilateral
mastectomy having worse satisfaction than unilateral lumpectomy. Procedure
also predicts change in satisfaction, with unilateral and bilateral mastectomy
having lower scores across time than lumpectomy. While a significant improve-
ment in psychological well-being is detected by 12 months (p =.02), those with
unilateral and bilateral mastectomy have worse psychological well-being over time
compared to lumpectomy. Women having mastectomy start with worse physical
well-being than those in the lumpectomy group, but their physical well-being does
not decline as much as the lumpectomy group over time (p < .01).
Conclusions: Definitive surgical procedure affects the trajectory of psychosocial
functioning over time. This emerging data may be used to further facilitate surgical
decision-making in women considering contralateral prophylactic mastectomy.
Research Sponsor: None.

572 Poster Session (Board #64), Fri, 8:00 AM-11:00 AM

Impact of axillary lymph node dissection (ALND) on survival in patients with
ypN1 breast cancer that receive regional nodal irradiation (RNI): A national
cancer database (NCDB) analysis. First Author: Michael Kharouta, Uni-
University Hospitals Cleveland Medical Center, Seidman Cancer Center,
Cleveland, OH

Background: The innovation of sentinel lymph node biopsy (SLNB) has allowed many
patients with invasive breast cancer to forego ALND. However, the benefit of ALND is
unclear in patients with pathologic N1 disease detected on SLNB following neoadjuvant
chemotherapy, particularly in patients who receive adjuvant regional nodal irradiation.
Methods: The National Cancer Database (NCDB) was queried for women ages 18-75
with c¢T1-3N1, and ypTO-T3N1IMO invasive breast cancer who underwent definitive
surgical resection with axillary staging and also received adjuvant RNI. Patients treated
from 2012 — 2015 were included to allow for appropriate coding of extent of axillary
surgery. Overall survival (OS) was estimated using the Kaplan-Meier method and
compared between patients who received SLNB alone and ALND with or without SLNB
utilizing log rank testing. Propensity matching was performed to reduce the impact of
potential confounders and balance sample bias. Cox proportional hazards regression was
used to identify predictors of overall survival. Results: A total of 1411 women were
identified who met inclusion criteria. The median age was 52 (23-75) years. 206 (15%)
women had SLNB alone and 1205 (85%) had ALND with or without SLNB. Five year 0S
was 73% in patients who underwent ALND compared to 76% in those who had SLNB
alone (p =0.39). Following propensity matching by age, race, Charlson Deyo Comorbid
Condition score, pT stage, grade, ER status, and HER2 status, 5 year OS was 79% in
patients who underwent SLNB alone vs. 69% in patients who had ALND performed (p =
0.33). On Cox regression analysis, none of the variables predicted for 5 year OS.
Conclusions: ALND in addition to RNI did not improve survival in patients with cT1-
3N1MOand ypTO-3N1MO breast cancer compared to SLNB and RNI. We await results of
the Alliance 011202 randomized trial for prospective validation of ALND omission in a
similar subset of patients. Research Sponsor: None.

Baseline characteristics.

SLNB (n=206) ALND (n=1205)
Median Age 52 52
Grade 1 (n, %) 14 (6.7%) 52 (4.3%)
Grade 2 (n, %) 70 (34.0%) 360 (29.9%)
Grade 3 (n, %) 100 (48.8%) 648 (53.8%)
cT1 (n, %) 28 (13.6%) 198 (16.4%)
cT2 (n, %) 116 (56.3%) 677 (56.2%)
cT3 (n, %) 62 (30.1%) 330 (27.4%)
ER-positive (n, %) 118 (57.3%) 642 (53.3%)
HER2-positive (n, %) 26 (12.6%) 139 (11.5%)
Median # of Nodes Examined 3 12
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573 Poster Session (Board #65), Fri, 8:00 AM-11:00 AM

4R Program results in breast cancer: the impact of 4R Care Delivery Model on
timing and sequence of guideline recommended care. First Author: Christine B.
Weldon, Northwestern University Feinberg School of Medicine, Chicago, IL

Background: We previously proposed a 4R care delivery model which enables patients
and care teams to manage timing and sequence of interdependent, time sensitive care
with a novel multimodality 4R Care Sequence plan (NCI ASCO Teams Project; Trosman,
JOP 2016). We report final results of a program which tested 4R at 10 US centers (4
academic and 6 non-academic) from 2016 to 2019. Methods: 4R Sequences were
provided to stage O-lll breast cancer patients (4R cohort, N = 422) at participating
centers. Analyses of clinical and patient-reported data compared the 4R cohort to a
historical control cohort of patients who received care pre-4R at the same centers (N =
466). Results: We significantly improved 5 guideline recommended referral metrics
and 4 referral completion metrics indicating receipt of care by patients who were
referred (Table). Although significantly increased, referrals to dental visit and smoking
cessation before treatment remained low (< 20% and < 10% respectively). Patient
survey comments indicated that insufficient lead time to quit smoking or obtain fertility
consult before cancer treatment was a key barrier for completing these referrals.
Conclusions: 4R markedly improved referral and receipt of interdependent guideline
recommended breast cancer care for most metrics. Future 4R program should optimize
the timing of referrals within the 4R Care Sequence to allow sufficient time for smoking
cessation and fertility care before treatment initiation. Research Sponsor: None.

% of referral completion by re-
% of patients referred: 4R cohort  ferred patients: 4R cohort vs.
(N =422) vs control (N = 466), p control, p value (N = referrals for

Metric Guideline value respective cohort and metric)

PCP visit before  NCCN 34% vs 28%, .05 67% (N = 143) vs 44% (N =
treatment 0AO 129), .0002

Genetic consult NCCN 43% vs 35%, .01 66% (N = 183) vs 53% (N =
before surgery BR/OV 163), .02

Flu shot before  NCCN 39% vs 28%, .008 67% (N = 163) vs 53% (N =
treatment INF 130), .02

Dental visit be-  ADA 19% vs 5%, .0001 71% (N =81) vs 57% (N = 23),
fore .03
treatment

Smoking cessa- NCCN
tion before SC

5% vs 2%, .02 55% (N=20)vs 44% (N=9), NS

treatment

Fertility consult NCCN 8% vs 5%, .NS 59% (N = 34) vs 32% (N = 22),
before BC, NS
treatment AYAO

575 Poster Session (Board #67), Fri, 8:00 AM-11:00 AM

Sentinel-Lymphnode Biopsy in primary breast cancer: 99mTc versus ICG—A
prospective, randomized trial. First Author: Peter Kern, University Duisburg-
Essen, University Hospital of Essen, West-German Cancer Center, Women’s
Department, Herten, Germany

Background: Sentinel-Lymphnode Biopsy (SLNB) is the standard procedure
in primary breast cancer, routinely performed with 99mTechnetium radio-
active tracers. Awareness of nuclear waste, costs and time consumption lead
to the desire of breast surgeons to find safe and effective alternative options
for detection of sentinel lymph nodes (SLN) in breast cancer and melanoma.
Indocyaningreen is a tracer which emits fluorescence with near-infrared light
of 780-810 nm when injected in the peritumoral or periareolar region,
enabling surgeons to detect SLN and lymphatic pathways at the breast.
Methods: We performed a prospective, randomized trial with patients with
primary breast cancer. Both detection methods have been applied to pa-
tients of the study cohort comparing the preparation time, time to identify,
concordance of the two methods and costs. Reference method was pre-
operative lymphszintigraphy. Results: 55 patients have been analyzed in this
first report. Preparation time was 75,8 min (range 60-120 min) for 99mTc-
tracer and a standard of 20 min for ICG. Time to identify SLN at a mean of 3,8
min(range 1-15 min) for 99mTc and 3 min (range 1-8 min) for ICG. Con-
cordance rates were 98,2 % for the 1st SLN, 93,8 % both for 2nd and 3rd
SLN. After neoadjuvant chemotherapy, all SLN have been been detected by
both techniques, in 3 patients additional SLN have been found by ICG. Costs
have been cut down to 1/10 with the use of ICG, coming up to saving of 27
000 US-$ per each 100 SLNB procedures performed. Conclusions: We
report a high concordance rate between the 2 techniques - 99mTechnetium
and ICG with near-infrared - for detection of SLN in breast cancer. Prepa-
ration time is cut down to less than 30 %, and costs to less the 10 % of ra-
dioactive labelling. Clinical trial information: 18-8054-B0O. Research Sponsor:
University of Duisburg-Essen.

574 Poster Session (Board #66), Fri, 8:00 AM-11:00 AM

Predicting nodal positivity in women with hormone receptor-positive (HR+),
early stage breast cancer (ESBC). First Author: Emily Miller Ray, UNC Line-
berger Comprehensive Cancer Center, Chapel Hill, NC

Background: Omission of axillary surgery is appropriate in some patients with clinically
node-negative (cNO), HR+ ESBC; however, there are no pre-operative tools to predict
pathologic node positivity (pN+) in these women. We propose a clinically validated pre-
dictive model to inform treatment decisions regarding axillary evaluation. Methods: We
constructed a cohort of adult women with ESBC (clinical T1/T2, NO, MO) diagnosed 2012-
2016, who underwent lumpectomy or mastectomy and lymph node surgery without
neoadjuvant therapy using the National Cancer Database breast cancer dataset. The
dataset was non-randomly split into training (2012-2015) and testing (2016) for devel-
opment and validation. Stepwise logistic regression was used to identify predictors of
pathologic node positivity (pNO vs pN+) in the training dataset. Potential predictors in-
cluded: age, race, ethnicity, comorbidity score, histologic type, clinical T, ER positivity, PR
positivity, HER2 positivity, and grade. Predictor variables required a bivariate p-value <0.30 to
be entered into model, and an adjusted p-value <0.35 to stay in model. A partial score method
was used to develop a lymph node prediction score (LNPS) by assigning a weighted value
to each strong predictor variable (OR >1.5) and adding together the values for each in-
cluded variable. LNPS was treated as a linear variable for prediction in validation dataset.
Results: 423,068 women were included (2012-2015: 334,778; 2016: 88,290). Pathologic
node positivity was 17% in 2012-2015 and 2016. All variables were included in the final
stepwise model. Strong predictors were age, histologic type, clinical T, and grade. Scores
ranged from O-11. In the validation dataset, predicted pN+ by LNPS was very similar to actual
pN+ (Table). A 1-point increase in LNPS was associated with a 3.3% increase in absolute risk
of pN+. Conclusions: A novel lymph node prediction score can be used in HR+ cT1-T2 cNO
breast cancers to estimate the probability of pN+ and guide decisions regarding axillary
surgical evaluation. Research Sponsor: None.

Predicted and actual probability of pN+ in the testing dataset.

Difference
©

LNPS? N Predicted pN+ (%) Actual pN+ (%) %)
0 1,507 6.5 3.2 3.3
1 871 7.9 5.0 29
2 128 9.6 7.8 1.8
4 30,217 14.1 14.9 -0.8
6 1,381 20.2 18.2 2.0
8 4,194 28.0 31.2 -3.2
10 3,722 37.4 32.9 4.5
11 78 42.6 46.2 -3.6

ALNPS included: age (18-59 years: 1 point; =60 years: 0), histologic type (lobular: 4; ductal: 3,
other subtypes: 0), clinical T (T1mi/T1la: O; T1b: 1; T1lc: 3; T2: 7; T1 unspecified: 2), and grade
(grade I/Il: O; grade III/IV: 1)

576 Poster Session (Board #68), Fri, 8:00 AM-11:00 AM

Re-excision rates among older breast cancer patients undergoing breast-
conserving surgery (BCS): Impact of the SSO-ASTRO consensus guideline on
margins. First Author: Mariana Chavez-MacGregor, The University of Texas
MD Anderson Cancer Center, Houston, TX

Background: BCS has been historically associated with a high re-excision rate,
driven in part by the need of obtaining negative margins. The SSO-ASTRO consensus
guideline on invasive margins, defined a negative margin as no ink on tumor. In this
large population-based study of older breast cancer patients undergoing BCS for
invasive breast cancer we evaluate the guideline impact on re-excision rates.
Methods: Female patients diagnosed with stage I-1| breast cancer between 2012-
2015 were identified in the SEER-Medicare database. Patients were >66 years and
underwent BCS. Patients treated with neoadjuvant chemotherapy were excluded.
We defined the following time periods: pre-guideline (January 2012-September
2013); peri-guideline (October 2013-March 2014) and post-guideline (April 2014-
December 2016). Re-excision was defined as a resection, BCS or mastectomy
identified using ICD-9 or CPT codes between 4 and 90 days after initial BCS. Overall
re-excision rates and 95%C| were calculated and groups compared using X°test.
Within subgroups we calculated re-excision rates for the pre and post-guideline
periods and report the relative percent change. Regression model evaluated the
association between time periods and re-excision while adjusting for important
covariates, risk ratios (RRs) and 95%Cl are presented. Results: 17001 patients
were included. 6762 of them had BCS in the pre, 1786 in the peri, and 8453 in
the post-guideline periods. Overall 22.6% of the patients had a re-excision. The
rate decreased from 24.8% pre-guideline to 20.3% post-guideline (P < 0.001).
The relative change in re-excision varied according to region (Midwest 3-7.3%,
Northeast-20%, West -16.5% and South -13.5%) Differences in the relative change
according to race/ethnicity were also seen (Whites -19.2, Blacks -15.3% and
Hispanics -9.9%). In the multivariable model, BCS in the post-guideline period was
associated with a decreased risk of re-excision (RR = 0.83; 95%CI 0.79-0.88).
Lobular histology was associated with a higher risk of re-excision (RR =1.31; 95%Cl
1.21-1.42); greater surgeon volume was associated with lower risk of re-excision
(RR = 0.89; 95%Cl 0.82-0.95). Conclusions: There has been a statistically sig-
nificant decrease in the re-excision rate after BCS associated with the dissemination
of the SSO-ASTRO consensus guideline on invasive margins. Our study confirms the
impact that guidelines have modifying patterns or practice, reducing the frequency
of unnecessary interventions. Research Sponsor: Susan G. Kome, CIPRIT.
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577 Poster Session (Board #69), Fri, 8:00 AM-11:00 AM

Neoadjuvant chemotherapy (NACT) and HER2 double inhibition including
biosimilar trastuzumab (ONTRUZANT) for HER2-positive early breast cancer
(EBC): Population-based real world data from the Danish Breast Cancer
Group (DBCG). First Author: Michael Andersson, Department of Oncology,
Rigshospitalet University Hospital, Copenhagen, Denmark

Background: Increasingly, HER2-positive early breast cancer (EBC) is treated by NACT combined with
trastuzumab and pertuzumab followed by surgery. Ontruzant is registered as a biosimilar trastuzumab
based on the totality of evidence including a randomized phase Il study of NACT+Herceptin versus
NACT+Ontruzant demonstrating similar pCR-rates (Pivot et al. J Clin Oncol 2018;36:968). However, no
data exist for the efficacy of the combination of NACT with pertuzumab+Ontruzant (p+0). This
investigator-initiated study was conducted to assess real world efficacy in HER2-positive EBC pa-
tients treated with NACT+p+0 based on data from DBCG. DBCG has since 1977 provided guidelines
for treatment of breast cancer and collected data from Danish hospital departments of surgery, pa-
thology, and oncology prospectively on NACT, date and type of surgery and patho-anatomic findings.
Methods: From the DBCG database, information was extracted for consecutive patients with unilateral
early HER2-positive breast cancer registered to have received NACT+p+0 from September 1, 2018 to
August 31, 2019. pCR was defined as absence of residual invasive tumor in the breast and axillary lymph
nodes (ypTO/Tis ypNO(i-)). Results: 215 patients received NACT+p+0. Median age was 54.8 years
(range 24-81). NACT used, in combination with concurrent p+0, was cyclophosphamide+epirubicin
followed by paclitaxel (62% on 6 cycles and 35% on 8 cycles) or other chemotherapy followed by
paclitaxel (3%). Overall, 56% of patients achieved a pCR (Table). 68% of node-positive patients before
receiving NACT+p+0 had tumor-free axillary nodes after completing NACT+p+0. Conclusions: Real-
world data from a nationwide population based study demonstrated a pCR-rate with NACT+p+O
comparable to that seen in clinical studies with NACT+p+Herceptin (Chen et al. BMC Cancer 2019;19:
973). pCR-rate was highly dependent on estrogen receptor (ER)-status and malignancy grade but not on
clinical nodal status and tumor size. 68% of patients with cN+ converted to ypNO(i-). Research Sponsor:
Samsung Bioepis.

Baseline istics and

pCR-Yes pCR-No pCR-Unknown

N(%) N(%)

Clinical nodal status
Positive 47(55) 39(45) 2
Negative 68(58) 50(42) 9
Clinical tumor size
<5cm 92(59) 64(41) 8
>5cm 22(47) 25(53) 2
Unknown 1 0 1
ER status*
0% 49(72) 19(28) 4
1-9% 10(77) 3(23) 1
10-100% 56(46) 67(54) 6
Malignancy grade*
1 2(20) 8(80) 0
n 73(61) 46(39) 6
m 34(52) 31(48) 2
Unknown 6 4 3
Total 115(56) 89(44) 11
*x2-test p<0.05
579 Poster Session (Board #71), Fri, 8:00 AM-11:00 AM

Establishing analytical and clinical similarity between HD201 and
herceptin. First Author: Jocelyn Hii, Prestige Biopharma Pte Ltd, Singa-
pore, Singapore

Background: Trastuzumab, an approved prescription drug by EMA and FDA under the name
Herceptin has become the key treatment in patients with HER2 ™ positive breast cancer. HD201,
developed by Prestige Biopharma Pte Ltd is a biosimilar candidate to Herceptin. The bio-
similarity of HD201 was established based on systematic stepwise comparisons between
HD201 and reference product, Herceptin. In order to confirm clinical similarity of HD201 to
Trastuzumab, two clinical studies were undertaken. Metheds: First, in a double-blind, rand-
omised and parallel group study, 101 randomised healthy human subjects were subjected to a
single 6 mg/kg IV dose by body weight over 90-min infusion of either HD201, EU- and US-
Herceptin group by assessing pharmacokinetic (PK) and safety (TROIKA-I). The second study
was a randomised, double-blind, parallel group, equivalence, multicentre clinical phase Il trial
(TROIKA) designed to compare the efficacy based on total pathological complete response rate
(tpCR), safety, and pharmacokinetics of HD201 to EU-Herceptin in patients with HER2 positive
early breast cancer. Each group of ~250 subjects were administered with either HD201 or EU-
Herceptin in combination with chemotherapy in neoadjuvant followed by the antibody alone in
the adjuvant phase. Results: TROIKA-I study demonstrated that HD201 was safe and well
tolerated with comparable PK as EU- and US-Herceptin. Based on the neoadjuvant data from
TROIKA study, the tpCR rate in the HD201 and Herceptin treatment groups was comparable and
the 95% Cl was included within the pre-defined margins of equivalence (Table). The incidence
and severity of reported TEAEs did not imply any significant safety concerns and were com-
parable between both groups. In addition, the comparison of steady-state Cy.ougn between both
arms in TROIKA study has established equivalence. Conclusions: The overall comparison ex-
ercise demonstrated the equivalence of HD201 to Herceptin. Clinical trial information: 2016-
0040019-11. Research Sponsor: Private funding.

Primary endpoint: (tpCR) (Local assessment).

Difference
PPS HD201 arm Herceptin arm (HD201-Herceptin)
Responders 111/238 109/236 0.5%
(%) (46.6%) (46.2%) [-8.6%, 9.6%]
95% CI [40.2%, 53.2%] [39.7%, 52.8%] Pre-defined equivalence margin is [-15%, 15%].
Onset of Cycle 8: Ctrough concentration profiles
HD201 arm Herceptin arm Difference
(HD201-Herceptin)
Responders 145/250 144/252 4.0%
(%) (58.0%) (57.1%) [-2.6%, 10.6%]
Mean (SD) 53.72(18.13) 51.64 (17.00) Pre-defined equivalence margin is [10%, 10%].

578 Poster Session (Board #70), Fri, 8:00 AM-11:00 AM

Four-year follow-up of a phase Il study comparing SB3 (trastuzumab
biosimilar) and reference trastuzumab in HER2-positive early or locally
advanced breast cancer in neoadjuvant setting. First Author: Xavier Pivot,
CHRU de Besangon—-IRFC, Besancon, France

Background: SB3 was approved in the US and EU as a biosimilar of reference trastuzumab
(TRZ). Here, we report 4-year cardiac safety and survival outcomes. Methods: After completing
neoadjuvant-adjuvant therapy in patients with HER2 positive early breast cancer, patients from
selected countries participated in a 5-year follow-up study of a phase |1l trial (Pivot et al. Eur J
Cancer 2019). The aim was to observe long-term cardiac safety and survival. EFS and OS were
analyzed in subgroups by ADCC status within TRZ in ad-hoc analyses. Results: Of 875 patients
randomized in the phase |1l trial, 367 patients (SB3, N=186; TRZ, N=181) were enrolled in the
follow-up study. The median follow-up was 53 months. During the follow-up, the incidence of
asymptomatic significant left ventricular ejection fraction (LVEF) decrease was low (SB3, n=1;
TRZ, n=2), with all patients recovering with LVEF = 50%. No cases of symptomatic congestive
heart failure, cardiac death, or other significant cardiac condition were reported. 4-year EFS
rates were 83.4% for SB3 and 80.7% for TRZ with a HR of 0.77 [95% C1 0.47, 1.27]. 4-year OS
rates were 94.3% for SB3 and 89.6% for TRZ with a HR of 0.53 [95% CI 0.24, 1.16]. From ad-
hoc analysis, a difference in EFS and OS was seen between Non-drifted TRZ and Drifted TRZ;
Difference between SB3 and Non-drifted TRZ was not statistically significant. Conclusions: Ina
subset of patients from the phase 11 trial, comparable long-term cardiac safety and survival at 4-
year supports biosimilarity between SB3 and TRZ. Ad-hoc analysis results by ADCC status
suggest a possible correlation between ADCC and clinical efficacy. Further follow-up is needed.
Clinical trial information: NCT02771795. Research Sponsor: Samsung Bioepis Co., Ltd.

Survival results.

Non-
drifted  Drifted  HR [95%
SB3 TRZ Al TRZ TRZ Cl1(SB3/ HR[95% CI1(SB3/ HR [95% CI1 (Drifted
N=186 N=181 N=55 N=126 TRZ) Non-drifted TRZ)* TRZ/Non-drifted TRZ)*

EFS, n (%)

Patients  29(15.6) 35(19.3) 5(9.1) 30(23.8) 0.77 1.60[0.58, 5.50[1.81, 16.65]
with [0.47, 4.40] p=0.003
event 1.27] p=0.362

Recurrence 26(14.0) 32(17.7) 4(7.3) 28(22.2) p=0.306

Progression 1(0.5) 1(0.6) 1(1.8)

Deaths 2(1.1) 2(1.1) 0(0.0) 2(1.6)

0S, n (%)

Patients 10(5.4) 18(9.9) 1(1.8) 17(13.5) 0.53 0.97[0.11, 15.35[1.78,
with [0.24, 8.50] 132.69] p=0.013
death 1.16] p=0.975

Non-drifted TRZ, patients never exposed to any vials from an ADCC-drifted TRZ lot during neoadjuvant
period; Drifted TRZ, patients exposed to at least one vial from an ADCC-drifted TRZ lot during neo-
adjuvant period. ®HR was estimated with bpCR as a covariate.

580 Poster Session (Board #72), Fri, 8:00 AM-11:00 AM

Influence of denosumab on disseminated tumor cells (DTC) in the bone
marrow of breast cancer (BC) patients with neoadjuvant treatment: A GeparX
translational substudy. First Author: Pauline Wimberger, Department of Gy-
necology and Obstetrics, University Hospital Carl Gustav Carus, TU Dresden,
Dresden, Germany

Background: DTCs in the bone marrow are observed in up to 30% at primary
diagnosis of BC and their presence is an independent prognostic factor
for reduced survival. It was shown that antiresorptive therapy eradi-
cates DTCs and improves prognosis in DTC-positive BC patients (pts). In the
GeparX phase Il prospective randomized trial, denosumab (a monoclonal
1gG2-anti-RANKL-antibody) was investigated as add-on treatment to neo-
adjuvant chemotherapy (NACT) with two different nab-paclitaxel schedules
in early high-risk primary BC. In a translational substudy, we analyzed for the
first time the influence of short-term denosumab treatment (24 weeks) on
the presence of DTCs. Methods: A total of 167 pts from the GeparX trial were
analyzed for DTCs at baseline by immunocytochemistry using the pan-
cytokeratin antibody A45-B/B3. Initially DTC-positive pts were re-analyzed
for DTCs after NACT+Denosumab. Results: Overall, 60/167 pts (35.9%)
treated with NACT=Denosumab had a pathological complete response (pCR;
55.4% in TNBC, 43.3% in HER2+, 15.3% in HR+/HER2-). At baseline, 43/
167 pts (25.7%) were DTC-positive and 41 of those were available for re-
analysis of DTCs after NACTxDenosumab. DTC eradication was observed in
77.8% after NACT+Denosumab and in 69.6% after NACT alone (p = 0.726).
Due to the limited number of pts eligible for DTC-re-analysis after NACT, a
subtype specific analysis for the effect of denosumab was not possible.
There was no significant association between pCR and i) the presence of DTCs at
baseline (37.1% DTC-negative vs 32.6% positive, p = 0.71) or ii) the eradi-
cation of DTCs after NACT=Denosumab (36.7% vs 27.3%, p = 0.72). Notably,
in TNBC, we observed a tendency that DTC-positivity at baseline or DTC-
persistence after NACT could be associated with reduced pCR rate (40.0% in
DTC-positive vs. 66.7% in DTC-negative pts, p = 0.16; 25% in DTC-persistent
pts vs. 50% in DTC-eradicated pts, p = 0.59). Conclusions: Denosumab in
addition to NACT does not improve pCR, but the suspected effect of denosumab
on DTC eradication should be further analyzed in TNBC. Key words: GeparX
trial, denosumab, disseminated tumor cells, bone marrow, neoadjuvant che-
motherapy. Funding: GeparX and DTC substudy were financially supported by
Amgen and Celgene. Clinical trial information: NCT02682693. Research
Sponsor: Amgen, Celgene.
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581 Poster Session (Board #73), Fri, 8:00 AM-11:00 AM

The impact of pattern of tumor response and other post-treatment histologic
features on local recurrence in patients treated with neoadjuvant chemo-
therapy and breast conservation. First Author: Alison Laws, Dana-Farber/
Brigham and Women'’s Cancer Center, Boston, MA

Background: Residual disease after neoadjuvant chemotherapy (NAC) is a
poor prognostic factor. The relationship between the pattern of tumor re-
sponse and other post-treatment histologic features on local recurrence (LR)
is not well studied. Methods: We identified 380 patients (pts) treated with
NAC, breast-conserving surgery and radiation from 2002-2014. Pts with
available surgical slides underwent detailed pathology review. Pathologic
complete response (pCR) was defined as no invasive or in situ disease in the
breast or axilla. Pattern of tumor response was defined as: none, scattered, or
concentric. The degree of treatment effect was categorized as: absent, mild
or marked. Univariate (UVA) and multivariate analyses (MVA) were per-
formed to identify factors associated with LR. Results: 243 (64%) cases had
complete slides available and formed the study cohort. 76 (31%) were ER+/
HER2-, 90 (38%) ER-/HER2- and 77 (31%) HER2+. 98% of HER2+ pts
received neoadjuvant trastuzumab; 89% of ER+ pts received adjuvant
endocrine therapy. At median follow-up of 75 months, 10/243 (4.1%) pts
had LR and 5-yr LR-free survival was 95.7%. LR occurred in 1/76 (1.3%) pts
with breast pCR, 1/19 (5.2%) with residual DCIS, and 8/148 (5.4%) with
residual invasive disease; including 6/78 (7.7%) with scattered tumor re-
sponse, 2/46 (4.3%) with concentric response and 0/24 with no response.
On UVA, age (OR < 50 vs =50 5.9, p = 0.03) and residual DCIS with
comedonecrosis (OR 8.2, p < 0.01) were significantly associated with LR.
Presence of tumor bed at the margin (OR 4.6, p = 0.06) approached sig-
nificance. The odds of LR were higher with scattered regression (OR 1.83 vs.
concentric, p = 0.47) and lower with breast pCR (OR 0.23, p = 0.17), but
these results were not statistically significant. Multicentric disease, receptor
status, ypT, ypN, RCB score, degree of treatment effect, high-grade residual
invasive disease, margin status of residual disease and lymphovascular
invasion were not associated with LR (all p > 0.05). Age (OR < 50 vs =50
7.4, p = 0.04) and residual DCIS with comedonecrosis (OR 7.5, p = 0.02)
remained significant on MVA. Conclusions: With modern systemic therapy,
LR rates after NAC, breast-conserving surgery and radiation are low, with less
than 5% of patients experiencing a LR after a median follow-up of over 6
years. Young age and residual DCIS with comedonecrosis were associated
with LR, but not pattern of tumor response. Research Sponsor: None.

583 Poster Session (Board #75), Fri, 8:00 AM-11:00 AM

Prognostic impact of high stromal tumor-infiltrating lymphocytes (sTIL) in
the absence of pathologic complete response (pCR) to neoadjuvant therapy
(NAT) in early stage triple negative breast cancer (TNBC). First Author: Nour
Abuhadra, MD Anderson Hematology/Oncology Fellowship, Houston, TX

Background: Pathologic complete response is an excellent surrogate for
disease-free survival (DFS) and overall survival (0OS) in TNBC. High sTIL is
associated with improved pCR rates in TNBC. Recent data suggest that high
sTIL is also associated with improved outcomes in patients who received no
chemotherapy for early stage TNBC (Park, Annals of Oncology, 2019). Thus,
we hypothesized that high sTIL may have prognostic impact in patients who
do not achieve pCR to NAT. Methods: Pretreatment core biopsies from 182
patients with early-stage TNBC enrolled on the ARTEMIS trial (NCT02276443)
were evaluated for sTIL by H&E. Patients were stratified according to sTIL (low <
30%, and high > 30%) and pCR (patients with pCR vs. no pCR). The primary
outcome measure was DFS, defined from the date of diagnosis to the first
local recurrence, distant metastases or death. Cox proportional hazards
regression model was used. During follow-up 33 events for DFS were ob-
served. Results: Among subjects who achieve pCR, DFS was excellent
regardless of sTIL status and significantly better than those without pCR (p <
0.05). However, patients with high sTIL and no pCR demonstrated signifi-
cantly worse DFS compared to all subjects having pCR (HR 0.18, 95% Cl
0.04-0.76, p = 0.02). Additionally, we did not find a significant difference
between high and low sTIL patients who did not achieve pCR. Conclusions: In
early TNBC receiving NAT, for patients failing to achieve pCR, high sTIL was
not associated with improved DFS; outcomes were comparable to those with
low sTIL without pCR. Thus, high sTIL at baseline does not appear to confer an
intrinsic prognostic benefit in the absence of pCR. Research Sponsor: CPRIT,
MD Anderson Breast Moonshots Program.

582 Poster Session (Board #74), Fri, 8:00 AM-11:00 AM

Survival analysis of the prospective randomized Cher-Lob study evaluating
the dual anti-HER2 treatment with trastuzumab and lapatinib plus chemo-
therapy as neoadjuvant therapy for HER2-positive breast cancer (BC). First
Author: Valentina Guarneri, Department of Surgery, Oncology and Gastro-
enterology, University of Padua and Medical Oncology 2, Istituto Oncologico
Veneto IRCCS, Padua, Italy

Background: The CHER-LOB randomized phase Il study showed that the com-
bination of lapatinib and trastuzumab plus chemotherapy increases the patho-
logic complete response (pCR) rate compared with chemotherapy plus either
trastuzumab or lapatinib. Here we report the results of survival analysis according
to treatment arm and pCR. Methods: The CherLOB study randomized 121 HER2-
positive, stage Il-IIIA breast cancer patients to anthracyclines/taxane-based
chemotherapy plus trastuzumab, lapatinib, or both. After surgery, patients re-
ceived adjuvant trastuzumab for up to 1 year. The primary end point of the study
was met, with a relative increase of 80% in the pCR rate achieved with che-
motherapy plus trastuzumab and lapatinib compared with chemotherapy plus
either trastuzumab or lapatinib (Guarneri, J Clin Oncol 2012). Relapse-free
survival (RFS) was calculated from randomization to breast cancer recurrence
(locoregional or distant) or death from any cause, whichever first. Overall survival
(0S) was calculated from randomization to death from any cause. Results: At a
median follow up of 8.8 years, RFS rates at 5 years were: 85.8% in the trastu-
zumab + lapatinib arm, 77.8% in the trastuzumab arm, 78.1% in the lapatinib
arm (log-rank p=0.160). Patients treated with dual HER2 blockade (trastuzumab
+ lapatinib arm) experienced numerically better RFS as compared to patients
treated with single HER2 blockade (trastuzumab arm and lapatinib arm com-
bined): 5-yr RFS 85.8% vs 78.0%, log-rank p =0.087; HR=0.51, 95% CI 0.23-
1.12, p=0.093. The achievement of pCR was a strong prognostic factor. 5-yr RFS
rate was 97.3% for pCR patients vs 72.9% for non-pCR patients (log-rank p <
0.001,HR=0.12,95% CI 0.03-0.49, p=0.003); similar significant results were
observed in both the estrogen receptor-negative and estrogen-receptor positive
subgroups. OS was also improved in pCR patients: 8-yr OS rates were 97.2% vs
80.0% for non pCR patients (log-rank p = 0.028, HR =0.14, 95% CIl 0.02-1.08,
p = 0.060). Conclusions: In the Cher-LOB study, there was a not statistically
significant signal for a better RFS for patients who received dual HER2 blockade
with trastuzumab and lapatinib plus chemotherapy as compared to patients
treated with single anti-HER2 agent (trastuzumab or lapatinib) plus chemo-
therapy. Patients achieving a pCR had longer RFS and OS as compared to non-pCR
patients. Clinical trial information: NCTO0429299. Research Sponsor: Ricerca
Scientifica fondi quota EX 60% - Bando 2014 60A07-9077, UNIMORE - UniPD
grant.

584 Poster Session (Board #76), Fri, 8:00 AM-11:00 AM

Inhibiting fatty acid synthase in operable triple negative breast cancer. First
Author: Sagar D. Sardesai, The Ohio State University Comprehensive Cancer
Center, Division of Medical Oncology, Columbus, OH

Background: Fatty acid synthase (FASN) is overexpressed in 70% of newly di-
agnosed triple negative breast cancer (TNBC) and is associated with poor prog-
nosis. /n vitro, FASN overexpression induces drug resistance to DNA damaging
agents. Proton pump inhibitors (PPI) selectively inhibit FASN activity and induce
apoptosis in breast cancer cell lines with minimal effect on non-malignant cells.
We report the results of a single arm phase Il study of high dose omeprazole (OMP)
in combination with anthracycline- taxane (AC-T) based neoadjuvant chemo-
therapy. Methods: Patients (pts) with operable TNBC independent of baseline
FASN expression; and no prior PPl use within 12 months were enrolled. Pts began
OMP 80 mg PO BID for 4-7 days prior to AC-T; carboplatin was allowed per
physician discretion. OMP was continued until surgery. Paired biopsy samples
were obtained before and after OMP monotherapy. The primary endpoint was
pathologic complete response (pCR), defined as no residual invasive disease in
breast or axilla, in pts with baseline FASN expression (FASN+) assessed using
immunohistochemistry. Relevant secondary endpoints included pCR in the intent
to treat population, change in FASN expression, enzyme activity and downstream
target gene expression after OMP monotherapy; safety and limited OMP phar-
macokinetics. We targeted a pCR rate of 60% in FASN+ pts (null pCR ~ 40%) with
80% power and alpha of 0.10. Results: A total of 42 pts were recruited from 5 US
sites. Median age was 51y (28-72). Most pts had >cT2 (33, 79%) and =N1 (22,
52%) disease. 14 (33%) were African American. FASN expression prior to AC-T
was identified in 28 (85%) samples available for analysis. The pCR rate was
71.4% (95% C1 51.3t086.8) in FASN+ ptsand 71.8 %(95% CI 55.1 t0 85.0) in
all enrolled pts. Fifteen pts (36%) received carboplatin with AC-T; pCR in this
subset was 73%. Peak OMP concentration was significantly higher than ICsq
observed during preclinical testing; FASN positivity significantly decreased with
OMP monotherapy from 0.53(SD 0.25) at baseline to 0.38(SD 0.30; p = 0.02).
OMP was well tolerated with no known grade (G) 3 or 4 toxicities. Chemotherapy
toxicity was similar to prior studies using AC-T with G3 or 4 neutropenia (19%),
febrile neutropenia (7%) and peripheral neuropathy (7%) being the most com-
mon. Conclusions: Consistent with previous studies, FASN is frequently expressed
in early stage TNBC. OMP can be safely administered in doses that inhibit FASN.
The addition of high dose OMP to neoadjuvant AC-T yields a promising pCR rate
without adding toxicity. Funded by the Breast Cancer Research Foundation.
Clinical trial information: NCT02595372. Research Sponsor: Breast Cancer
Research Foundation.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.


http://clinicaltrials.gov/show/NCT00429299
http://clinicaltrials.gov/show/NCT02595372
http://abstracts.asco.org

26s Breast Cancer—Local/Regional/Adjuvant

585 Poster Session (Board #77), Fri, 8:00 AM-11:00 AM

Neoadjuvant TCH (docetaxel/darboplatin/trastuzumab) versus EC-TH
(epirubicin/cyclophosphamide followed by docetaxel/ trastuzumab ) in pa-
tients with HER2-positive breast cancer (neoCARH): A randomised, open-
label, multicenter, phase Il trial. First Author: Hong-Fei Gao, Department of
Breast Cancer, Cancer Center, Guangdong Provincial People’s Hospital,
Guangdong Academy of Medical Sciences, Guangzhou, 510080, China,
Guangzhou, China

Background: The optimal neoadjuvant treatment for HER2-positive breast
cancer is unknown. We wanted to compare the efficacy and safety of the
anthracycline regimen EC-TH versus nonanthracycline regimen TCH in
neoadjuvant setting for HER2-positive breast cancer. Methods: Patients
with stage Il or Il HER2-positive breast cancer were randomly assigned to
either four cycles of epirubicin/cyclophosphamide followed by four cycles of
docetaxel and trastuzumab (EC-TH) every 3 weeks during all chemotherapy
cycles, or six cycles of docetaxel and carboplatin plus trastuzumab (TCH)
every 3 weeks. The primary endpoint was pathological complete response
(defined as the absence of invasive tumour cells in breast and axilla, ypTO/is
ypNO). This trial is registered with ClinicalTrials.gov, number NCTO3140553.
Results: From September 2016 to November 2019, 140 patients were ran-
domly assigned, and 131 were evaluable for the primary end-point. The
pathological complete response was recorded in 25 (38.5%, 95% confi-
dence interval [Cl] 26.6-50.2) of 65 patients in the EC-TH group and in 37
(56.1%, 44.1-68.0) of 66 in the TCH group (p=0.044). In the EC-TH group,
15(23.1%) of 65 patients underwent breast-conserving surgery. In the TCH
group, 21 (31.8%) of 66 patients underwent breast-conserving surgery.
There was no difference in the proportions of patients undergoing breast-
conserving surgery between the two treatment groups (p=0-262). The most
common adverse events were neutropenia (in 23 [35.4%] of 65 patients in
the EC-TH group vs 27 [40.9%] of 66 in the TCH group), anemia(in 33
[50.8%] of 65 patients in the EC-TH group vs 34 [51.5%] of 66 in the TCH
group) and thrombocytopenia (in 5 [7.7%] of 65 patient in the EC-TH group
vs 17 [25.8%] of 66 in the TCH group). Conclusion: This is the first mul-
ticenter prospective randomised phase Il trial compare EC-TH with TCH for
neoadjuvant therapy in HER2-positive breast cancer. There was a similar
incidence of AEs but a higher pCR rate in TCH arm compared with the EC-TH
arm. TCH regimen might be a preferred approach in patients with HER2-
positive breast cancer. Long-term follow-up is required to confirm these
results. Clinical trial information: NCTO3140553. Research Sponsor: None.

587 Poster Session (Board #79), Fri, 8:00 AM-11:00 AM

Efficacy of neoadjuvant chemotherapy (NAC) in male breast cancer (MaBC)
compared with female breast cancer (FBC): A National Cancer Database
(NCDB) study. First Author: Jose Pablo Leone, Dana-Farber Cancer Institute,
Boston, MA

Background: NAC is frequently used in the treatment of FBC. The efficacy of NAC in MaBC is
unclear. Few studies have compared outcomes for MaBC and FBC after similar treatment. The
aim of this study was to compare proportions of pathologic complete response (pCR) between
MaBC and FBC according to tumor subtype (TS). Secondary aims were clinical response and
overall survival (OS). Methods: We evaluated men and women with breast cancer treated with
NAC between 2010 and 2016 with known hormone receptor (HR) status and human epidermal
growth factor receptor 2 (HER?2) status at NCDB centers. The proportion with pCR (ypTO/Tis
ypNO) was compared for MaBC and FBC for each TS by Fisher's exact test. Logistic regression
evaluated odds of pCR. OS was estimated by Kaplan-Meier and compared by log-rank test.
Results: Of 7,721 MaBC and 859,096 FBC patients, 385 MaBC (5%) and 68,065 FBC (7.9%)
underwent NAC and were included in this study. Median age for MaBC was 58 years (y) (range
23-88) and for FBC was 53 y (range 18-90). Within each TS, there were no significant dif-
ferences in the distribution of tumor grade between MaBC and FBC. Clinical stage in MaBC and
FBC were: Stage |: 8% v 11%, Stage Il: 54% v 59%, Stage I1I: 38% v 30%; respectively. Median
time from initiation of NAC to surgery was 143 days in MaBC and 148 days in FBC. Compared
with FBC, MaBC had a lower proportion of complete clinical response (18% v 31%) and a higher
proportion of no clinical response (14% v 7%); p < 0.001. Proportions and odds of pCR were
numerically lower in MaBC compared with FBC for each TS and statistically significant for HR+/
HER2- and HR+/HER2+ (table). pCR was associated with OS in both MaBC and FBC. Spe-
cifically, in MaBC who achieved pCR v not, 5y OS was 90% v 64.7%; p = 0.02. In FBC who
achieved pCRvnot, 5y 0Swas 91.9% v 75.3%; p < 0.01. Among pts receiving NAC, MaBC had
worse OS at 5y than FBC (67.1% v 79.0%; p = 0.02). Conclusions: Men receiving NAC
achieved lower proportions of pCR than women and had significantly worse OS. However, pCR is
prognostic in both MaBC and FBC. Limitations include small sample sizes for HR-/HER2+ and
triple-negative TS and lack of detailed regimen information. Nevertheless, our results suggest
that, compared with FBC, MaBC may be intrinsically more resistant to NAC. Research Sponsor:
None.

MaBC FBC
PCR (ypTO/Tis PCR (ypTO/Tis 0dds ratio (95% CI) pCR FBC
N ypNO) (%) N ypNO) (%) p v MaBC
HR+/HER2- 206 4.9 25,326 9.7 0.01 2.1(1.1-4.0
HR+/HER2+ 112 16.1 15,539 33.6 <0.001 2.6(1.6-4.4)
HR-/HER2+ 25 44.0 8,198 53.2 0.42 1.4(0.7-3.2)
Triple 42 21.4 19,002 32.1 0.18 1.7 (0.8 -3.6)

negative

586 Poster Session (Board #78), Fri, 8:00 AM-11:00 AM

Neoadjuvant docetaxel + carboplatin versus epirubicin+cyclophosphamide
followed by docetaxel in triple-negative, early-stage breast cancer (Neo-
CART): Results from a multicenter, randomized controlled, open-label,
phase I trial. First Author: Liulu Zhang, Department of Breast Cancer, Can-
cer Center, Guangdong Provincial People’s Hospital, Guangdong Academy of
Medical Sciences, Guangzhou, China

Background: Taxane- and anthracycline-based neoadjuvant regimens have
become a standard treatment for triple-negative breast cancer (TNBC). Previous
studies have shown that adding carboplatin to neoadjuvant chemotherapy regi-
mens significantly improved pCR rate in TNBC patients. The NeoCART study was
designed to compare the efficacy and safety of docetaxel plus carboplatin with
standard neoadjuvant chemotherapy in TNBC. Methods: NeoCART was designed
as a multicenter, randomized controlled, open-label, phase 2 trial. The patients
enrolled were at least 18 years old with previously untreated stage II-111 (T1cN1-2
or T2-4NO-2) invasive TNBC who had an Eastern Cooperative Oncology Group
(ECOG) performance status of O or 1. All eligible patients were randomly assigned,
in a 1:1 ratio, to the experimental arm (docetaxel (75 mg/m2) plus carboplatin
(AUC 6) for six cycles) or the standard treatment arm (epirubicin 90 mg/m2 plus
cyclophosphamide 600 mg/m2 four cycles, followed by docetaxel 100 mg/m2 for
four cycles). The primary end point was the pCR rate (ypTO/is and ypNO). Sec-
ondary endpoints included event-free survival, frequency of breast-conserving
surgery, and safety. Results: Between September 1, 2016, and December 31,
2019, 88 patients from 6 participating centers were included and randomized (44
patients to the DCb arm and 44 to the EC-D arm). In the primary end point analysis,
27 patients (61.4%, 95% CI 47.0 - 75.8) in the DCb group achieved a pCR
compared with 17 patients (38-6%, 95% Cl 24.3 - 53.0) in the EC-D group (odds
ratio 2.52, 95% Cl 2.4 - 43.1; p = 0.033). In different stage disease, the pCR
rates of the DCb and the EC-D groups were 73.3% (22/30) vs 48.4% (15/31) in
stage Il (p=0.046),and 35.7% (5/14) vs 15.4% (2/13) in stage Il (p=0.384). In
patients with axillary lymph node involvement, the pCR rates were 45.8% (11/24)
vs 30.8% (8/26) (p = 0.273); and 80.0% (16/20) vs 50.0% (9/18) with lymph
node negative disease (p = 0.052). The frequency of breast-conserving surgery in
the DCb and EC-D groups was 36.4% and 37.2%, respectively (p = 0-935). The
grade 3/4 adverse events include anemia (4.5%), thrombocytopenia (2.3%), neutropenia
(2.3%) and ALT/AST increased (2.3%) in the DCb group. Conclusions: Compared with the
standard neoadjuvant regimen, docetaxel combined with carboplatin showed a
higher pCR rate in TNBC. The higher pCR rate was more significant in patients
with earlier disease stage and negative lymph node. Clinical trial information:
NCT03154749. Research Sponsor: None.

588 Poster Session (Board #80), Fri, 8:00 AM-11:00 AM

Differential effects of epirubicin and docetaxel on the immune system in
patients with breast cancer (BC). First Author: Kerstin Wimmer, Department
of Surgery and Comprehensive Cancer Center, Medical University Vienna,
Vienna, Austria

Background: Neoadjuvant chemotherapy (NAC) with epirubicin/cyclophosphamid
(EC) followed by docetaxel (D) is currently a standard of care therapy in women
with early, high-risk breast cancer (BC). New approaches aim to improve the
outcome by combining chemo- with immunotherapy. It is therefore of great in-
terest if chemotherapeutics differ in their effect on the immune system and if
some substances are superior combination partners than others. Methods: 79 BC
patients, who participated in the ABCSG-34 trial, were included. 39 patients were
treated with 6 cycles of EC followed by 6 cycles of D and 40 received the reverse
sequence (D—EC). Blood was collected before and after 6 cycles. The plasma
levels of a variety of immune mediators were determined by multiplex bead array
assay. The response to therapy was measured by Residual Cancer Burden (RCB)-
score. A score of =1.36 was determined as good response. Lymphocyte activation
was assessed after stimulation with phytohaemagglutinin (PHA) by flow cyto-
metric analysis of IFNgamma. Additionally, lymphocytes of 6 healthy probands
were stimulated with PHA and treated with E or D. The stimulation was quantified
by measuring cluster formation after 5 days. Further, a human BC cell line (SK-
BR3) was treated with E or D. The induced cell death was determined mor-
phologically as well as by flow cytometry after staining of phosphatidylserine, Sub-
G1 DNA and active caspase-3. Results: The treatment of BC patients with 6 cycles
of EC resulted in a decrease of lymphocyte stimulation whereas 6 cycles of D had
no effect. The plasma levels of most immune mediators decreased significantly
after six cycles EC when compared to baseline. Under the influence of D, the
effect was much weaker. The changes of Eotaxin and OPG during the first 6
cycles of D correlated with the RCB-score in the reverse group. A decrease in
Eotaxin (p = 0.0136) or in OPG (p = 0.0487) correlated with good response. The
in vitro lymphocyte stimulation assay showed that E and D have similar inhibitory
effects on lymphocytes.The annexin V/PI analysis confirmed that E more often
leads to apoptotic cell death in SK-BR3 cells than D (E:53% vs. D:14%). SK-
BR3 cells formed more often polyploid cells when treated with D. This sug-
gests that D induces a regulated form of necrosis whereas E apoptosis.
Conclusions: This study is the first to compare the immunomodulatory effect of
E and D in BC patients. E inhibits lymphocyte activation in vitro and in vivo and
suppresses many soluble immune mediators. This suggests that it is not suited
for combination with immunotherapies. D showed a much weaker effect. Re-
search Sponsor: Georg-Stumpf-Stipendium.
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Long-term outcomes of patients with HER2+ breast cancer with small-size
residual disease (<ypT1) in the absence of pathological response after
trastuzumab-based neoadjuvant chemotherapy and without adjuvant T-
DM1: A monocentric retrospective study. First Author: Ludovic Doucet,
ICO, Nantes Saint-Herblain, France

Background: The Katherine trial has shown that adjuvant T-DM1 improved
invasive disease free survival (iDFS) of patients with HER2+ breast cancer
who did not achieve a pathological complete response (pCR) with trastuzumab-
based neoadjuvant chemotherapy (NAC). However, some subgroups may
benefit less from this treatment escalation. Methods: All HER2+ breast cancer
patients treated with trastuzumab-based NAC between 2006 and 2016 were
retrieved from our institution’s database. Neo- or adjuvant T-DM1 was an
exclusion criterion. We then selected the patients who did not achieve a pCR
and analyzed the outcome (iDFS and overall survival (0S)) according to ypT,
ypN and several factors analyzed in the Katherine trial. Results: Out of the 182
patients, 117 patients reached the inclusion criteria. Patient’s characteristics
were similar to the trastuzumab arm of the Katherine trial. With a median
follow-up of 75.4 months (29.3-149.7), 28 events (24%) occurred, among
which 22 distant relapses. In univariate analysis, <ypT1 vs > ypT1, ypNO vs
ypN+, no capsular rupture, signs of histological response (Sataloff not D in T or
N) were associated with a better iDFS. In multivariate analysis, only ypT status
remained significant. Of note, patients with <ypT1 (ypTis, ypTO, ypTmic,
ypT1) (n=81;69%) had an excellent outcome: 3 years (y) and 5y iDFS rates of
90% (83.6-96.8) and 88.6% (81.9-95.9) respectively. The remaining pa-
tients (n = 36; 31%) had a significantly lower 3y and By iDFS: 69.2% (55.6-
86.2) and 59.5% (45-78.6) respectively (p = 0.0017). OS in a multivariate
analysis was also improved in pts with the smaller residual and/or node
negative disease (3y OS rates of 100% (100-100) vs 92.1% (85.7-99); 5y 0S
rates of 96% (90.7-100) vs 81.1% (71.6-91.9); p = 0.02). Conclusions: In
the absence of pCR after trastuzumab-based NAC, patients with pathological
response scored as =ypT1 (ypTis,ypTO, ypTmic, ypT1) have an excellent
outcome. These patients may derive less benefit from adjuvant T-DM1. Re-
search Sponsor: None.

591 Poster Session (Board #83), Fri, 8:00 AM-11:00 AM

12-chemokine gene expression score in breast cancer patients treated with
neoadjuvant chemotherapy. First Author: Hatem Hussein Soliman, H. Lee
Moffitt Cancer Center and Research Institute, Tampa, FL

Background: Although advances in immunotherapy for the treatment of breast
cancer have been minimal compared with other cancers, studies demonstrating
tumor-infiltrating lymphocytes and immunomodulatory gene activation in the
tumor microenvironment suggest the importance of antitumor immune responses
in clinical outcomes. A 12-chemokine gene score has been shown to predict the
presence of ectopic lymph node-like structures (ELN) in the tumor microenvi-
ronment and improved survival in melanoma, colon cancer, and breast cancer
patients (Prabhakaran, 2017). Here, we evaluated this signature in an inde-
pendent dataset of breast cancer patients treated with neoadjuvant chemother-
apy. Methods: Tumor specimens used in this retrospective analysis (n = 92) were
from breast cancer patients enrolled in either MINT (NCT0151487) or NBRST
(NCT01479101) neoadjuvant registry trials from 2011 to 2016. Clinical data were
captured with informed consent, and 70-gene signature (70-GS), 80-gene signature
(80-GS), and full transcriptome data were generated by Agendia, Inc. Gene ex-
pression data were quantile normalized using R limma package. Principal com-
ponent analysis (PCA) was performed on the normalized dataset using R princomp
package. Chemokine score (CS) was defined as the first principal component values
resulting from PCA. 70-GS/80-GS and clinical data were evaluated in relation to CS.
CS were compared using Mann-Whitney test. Results: Of 92 breast tumors available
for analysis, 84% were 70-GS High Risk (HR). Tumors were 39% Luminal-type,
24% HER2-type, and 32% Basal-type by 80-GS. HR tumors had higher CS than 70-
GS Low Risk (LR) tumors (p < 0.001). 80-GS Basal-type, HER2-type, and Luminal
B tumors had higher CS than Luminal A tumors (p < 0.01 for each comparison).
High grade and ER-negative tumors seemed to have a high CS, although not sig-
nificantly. Tumors from patients who achieved a pathological complete response
(pCR) following neoadjuvant chemotherapy had higher CS than patients with re-
sidual cancer burden (p = 0.048). Conclusions: The current study demonstrated a
significantly higher CS in 70-GS HR tumors and those which achieved pCR following
neoadjuvant chemotherapy. Although further study is needed to evaluate the as-
sociation of high CS with tumor-associated ELN, these results support previous work
demonstrating that, although high CS is associated with aggressive clinical features,
it also predicts superior clinical outcomes. The current study suggests validation of
the 12-chemokine gene score in an independent dataset of breast cancer patients.
Research Sponsor: Agendia, Inc.

590 Poster Session (Board #82), Fri, 8:00 AM-11:00 AM

One-year follow-up of health-related quality of life in the Swedish PREDIX
HER 2 trial, evaluating docetaxel, trastuzumab sc, pertuzumab versus
trastuzumab emtansine as neoadjuvant treatment of HER2 positive breast
cancer. First Author: Yvonne Brandberg, Karolinska Institutet, Department
of Oncology-Pathology (OnkPat), Karolinska University Hospital, Stockholm,
Sweden

Background: Neoadjuvant therapy combining docetaxel, trastuzumab and per-
tuzumab (DTP) was compared to trastuzumab emtansine (T-DM1) in the rand-
omised phase Il PREDIX HER2 trial. Patients, =18 years with HER2 positive
breast cancer, =20mm or with verified lymph node metastases, were randomised to
six courses of DTP (Standard group) or T-DM1 (Experimental group) before surgery.
After operation patients in the Standard arm received two, and those in the Ex-
perimental arm four courses of EC. Since there were no differences in proportions of
complete response at surgery and in the event-free survival between the groups,
health-related quality of life (HRQoL) is of special interest. Metheds: HRQoL was
measured, using European Organization for Research and Treatment of Cancer
(EORTC) QLQ-C30 + EORTC QLQ-BR23, before randomisation, after six courses
before surgery, at three months and one year after surgery. Results: Response rate for
the questionnaires varied between 87% and 99% for the 198 included patients.
There were no between-group differences at baseline. Results after six courses
revealed statistically significant differences (p=0.01), favouring the Experimental
group on 12 out of 21 of the EORTC QLQ-C30 and BR23 variables (Physical-, Role-,
and Social- functioning, Global quality of Life, Fatigue, Dyspnea, and Diarrhea, Body
image, Sexual functioning, Sexual enjoyment, Systemic therapy side effects and
Upset by hair loss). Three months after surgery, however, statistically significant
differences in favour of the Standard group were found for six variables (Physical
functioning, Nausea/vomiting, Dyspnea, Constipation, Systemic therapy side ef-
fects, Upset by hair loss). No other between group differences were found with one
exception: lower levels of Breast symptoms in the Experimental group. One possible
explanation is that patients in the Experimental group were still on chemotherapy at
that assessment point, whereas the majority in the Standard group had terminated
their treatment. No differences were found between the groups at the one-year after
surgery follow-up, where the levels on most variables had returned to baseline values.
Conclusions: HRQoL was better in the Experimental group during neoadjuvant
treatment. Three months after surgery, however, HRQoL was in favour or the
Standard arm. HRQoL returned to baseline levels for most variables at the one-year
follow-up and no between-group differences were found. Clinical trial information:
NCT02568839. Research Sponsor: Swedish Cancer Society.

592 Poster Session (Board #84), Fri, 8:00 AM-11:00 AM

Liquid biopsy of the immune environment: Evaluation of peripheral blood
mononuclear cells (PBMCs) with CyTOF and response to trastuzumab (T)-
based neoadjuvant chemotherapy (NAC) in HER2+ breast cancer (BC). First
Author: Roberto Antonio Leon-Ferre, Mayo Clinic, Rochester, MN

Background: Immune responses in the tumor microenvironment have prognostic and
predictive value in BC. However, the potential of immune responses observed in pe-
ripheral blood as biomarkers in BC remains unclear. We have shown that a higher
frequency of circulating monocytes and a lower frequency of antigen-experienced
memory CD8+ T cells are associated with response to NAC in triple negative BC
(Leon-Ferre et al SABCS 2019). Here, we used cytometry by time-of-flight (CyTOF) to
evaluate associations between circulating immune cells, clinical features and response
to T-based NAC in HER2+ BC. Methods: PBMC suspensions from 36 pts with stage I-111
HER2+ BC were prospectively collected prior to initiation of T-based NAC, stained with
29 metal-tagged antibodies optimized to identify major human immune cell subsets, and
acquired in the Helios CyTOF instrument. Differential abundance analysis of immune
cells by clinical characteristics and by NAC response was evaluated using Wilcoxon rank
sum test. % of immune cell subsets is presented as % of all PBMCs. Results: Most pts
presented with ER- tumors (56%), measuring > 5cm (64%) and with nodal metastases
(78%). After NAC, 16 pts (44%) achieved pathologic complete response (pCR). Analysis
of preNAC PBMCs demonstrated a significantly higher number of B cells (8% vs 5%, p =
0.05) and effector memory CD8+ T cells (CD45RA-/CCR7-, 3 vs 1%, p =0.02) in pts with
pCR compared to those with residual disease. Of the B cell subsets, naive B cells (CD24-/
CD27-) were higher in pts who achieved pCR vs not (7% vs 4%, O = 0.04). Regarding
clinical characteristics, cN+ pts at presentation exhibited a lower number of peripheral
blood T cells compared to cN- pts (47% vs 63%, p = 0.03). Of the T cell subsets, overall
CD4+ and naive CD4+ T cells (CD45RA+/CCR7+) were lower in cN+ vs cN- pts (31% vs
45%, p = 0.05; and 11% vs 24%, p = 0.04). We also observed differences in CD56+/
CD16- NK cells by ER status (ER- 1% vs ER+ 3%, p = 0.01), and a moderate negative
correlation between age and % circulating CD8+ T cells (rho -0.4669, p = 0.004).
Conclusions: Distinct peripheral blood immune cell profiles are observed in HER2+ BC at
diagnosis, and are associated with response to T-based NAC and initial clinical charac-
teristics. Notably, pts who later achieved pCR had a relative abundance of B cells and
effector memory CD8+ T cells at diagnosis. These data suggest that immune cell phe-
notyping in peripheral blood may have potential as a biomarker to predict response to NAC
in BC. Research Sponsor: Wohlers Family Foundation, Other Foundation, Other Govern-
ment Agency, This project was supported by CTSA Grant Number KL2 TR002379 from the
National Center for Advancing Translational Science (NCATS). Its contents are solely the
responsibility of the authors and do not necessarily represent the official views of the NIH.
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Impact of body composition on toxicity and pathological complete response
in locally advanced breast cancer (BC). First Author: Laura Sofia Munoz-
Arcos, Montefiore Medical Center/Albert Einstein College of Medicine,
Bronx, NY

Background: Obesity, defined as body mass index (BMI) > 30 kg/m?, has
been associated with inferior outcomes in localized breast cancer (BC),
including lower pathological complete response (pCR) to neoadjuvant
chemotherapy (NAC). High BMI is usually associated with excess adipose
tissue (AT), but also reflects skeletal muscle (SM) mass. Low SM mass
(sarcopenia) has also been associated with inferior outcomes and more
chemotherapy-associated toxicity. We aimed to evaluate the association of
BMI, AT and SM tissue with pCR and toxicity after NAC for stage I1-111 breast
cancer (BC). Methods: 191 patients with stage II-11l BC received NAC, had
information regarding baseline BMI, toxicity and pCR to NAC at surgery, and,
had abdominal computerized tomography (CT) prior to NAC. Total AT (TAT),
visceral AT (VAT), subcutaneous AT (SAT), SM area (SMA) and SM density
(SMD) were measured by CT at the L3 level using the TOMOVISION software.
SMindex (SMI) was calculated (SMA/height) to assess for sarcopenia (SMI <
40). Association linking BMI, SAT, VAT, SMA and SMD to pCR and severe
toxicity (ST = grade 3) was evaluated using logistic regression models.
Results: Patients were predominantly black (51%) with a median age of 54
years (interquartile range = 45-63). pCR was achieved in 31% (60/191) of
patients. Of those, 47% (n = 28/60), 40% (n = 24/60) and 13% (n = 8/60)
corresponded to HER2(+), triple negative, and hormone receptor-HR(+)/
HER2(-) tumors, respectively. ST occurred in 38% (n =73/191) of patients.
Obesity and sarcopenia were present in 52% (n = 100/191) and 14% (n =
27/191) of patients, respectively. There was a statistically significant as-
sociation between VAT and pCR (median VAT 95.3 cm?vs. 121.8 cm? inthe
pCR vs. no-pCR groups, respectively, p = 0.03). This association remained
after adjusting for age, race, tumor grade, stage, BMI, SMD, HR and HER2
status (p = 0.04). There was a statistically significant association between
SMA and ST (mean SMA 123 cm? vs. 130 cm? in the ST vs. no-ST groups,
respectively, p=0.03). This association disappeared after adjusting for age,
race, BMI, VAT, SAT, and SMD (p = 0.21). Conclusions: This study provides
evidence that in patients with stage II-11l BC receiving NAC, excess VAT is
associated with significantly lower pCR rates, and low SMA is associated with
ST. Additional research is needed to elucidate the pathophysiologic mecha-
nisms contributing to these associations. Research Sponsor: None.

595 Poster Session (Board #87), Fri, 8:00 AM-11:00 AM

Statistical modeling of a novel clinical trial design using neoadjuvant therapy
(NAT) to personalize therapy in patients (pts) with triple-negative breast
cancer (TNBC). First Author: Stacy L. Moulder, The University of Texas MD
Anderson Cancer Center, Houston, TX

Background: 40-50% of pts with TNBC develop pathologic complete response (pCR) with
adriamycin/cyclophosphamide (AC)ataxane (T) NAT; thus, most pts treated in randomized trials
(RCTs) adding experimental drugs (ED) to standard NAT do not benefit from trial participation. A
personalized trial design that enriches for non-pCR to standard NAT would diminish toxicity from
ED in pts who do not need them and enrich ED in high-risk pts that are most likely to benefit.
Methods: ARTEMIS (NCT02276443) is a non-randomized trial to study personalization of NAT
in TNBC. Tumor biopsies were performed pre-NAT and volumetric change by ultrasound (VCU)
after 4 cycles of AC (or upon clinical progression) assessed response. Pts with sensitive TNBC
(VCU >=70% after AC) had T as the second phase of NAT. Pts with <70% VCU were offered
phase Il trials. pCR was assessed at surgical resection. 273 pts had available pCR status and
222 had complete data to generate a model predictive of response using multivariate logistic
regression with common clinical factors. Data was randomly divided into training (h=111) and
validation (n=111) sets. Results: 85 pts (38%) had pCR and VCU after AC x 4 was the strongest
predictor of pCR. Other factors significant on multivariate analysis and included in the model
were T stage (T1-4), stromal TIL, Ki67 and PD-L1. When applied to the validation data set, the
accuracy of this model for predicting pCR was 76.6%, sensitivity 78.6% and specificity 75.4%.
The PPV was 66.0% and the NPV was 85.2% with a ROC curve AUC of 82.4%. Using these data,
ED exposure (table) was estimated for the ARTEMIS study design vs a 1:1 or a 2:1 RCT design
(with an estimated pCR in control arm=40%), with a demonstrated benefit for personalization.
Conclusions: This modeling indicates that personalization of NAT trials has the potential to
enrich ED exposure for non-responsive disease as well as diminish ED exposure in pts likely to
achieve pCR with standard NAT. Improved prediction of pCR would further enhance person-
alized trial design. Clinical trial information: NCT02276443. Research Sponsor: MD Anderson
Moon Shot.

Estimated ED exposure in 300 pts by trial design.

Unfavorable
No exposure to un-

necessary ED High risk receives ED  High risk no ED

Unnecessary exposure to ED
ARTEMIS
Predicted pCR=pCR  Predicted non-  False positive pre- False negative predicted pCR
pCR=non-pCR diction pCR
90 141 45 24

RCT 1:1 Randomization

pCR on Control Arm Non-pCR enrolled Non-pCR in Control Would have pCR with standard NAT but
in EXP arm arm enrolled in EXP arm

60 90 90 60

RCT 2:1 Randomization

40 120 60 80
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Prediction of response to neoadjuvant hormonal therapy (NAHT) using
upfront oncotype Dx recurrence score (RS): Results from the SAFIA phase
Il trial. First Author: Khalid A Al-Saleh, King Saud University, College of
Medicine, Riyadh, Saudi Arabia

Background: While hormonal therapy (HT) is a fundamental treatment in
breast cancer therapy, neoadjuvant NAHT is not considered standard. The
SAFIA trial is a prospective international neoadjuvant Phase Il investigating
the potential role of the addition of palbociclib (P) in patients (pts) sensitive to
HT. We report the results of induction Faslodex (+/- zoladex) in pts initially
selected by RS < 31, in order to assess their individual HT sensitivity before
double-blind randomization HT vs HT + P followed by surgery. Materials and
Methods: A total of 308 pts (stages Il and I1IA Luminal A/B HER2 negative) in
24 centers and 6 countries (Middle-East/Maghreb) underwent upfront RS to
select pts for induction HT. Pts with RS < 31 received induction neoadjuvant
fulvestrant (500 mgi.m Day 1, 14, 28 then q.4 weeks) + goseriline (3.6 mgs.c
g.4 w for pre and peri-menopausal pts) for 4 months, followed by clinical
and radiological assessment of the disease response before randomization. Re-
sponse was defined as no progression: Complete Response-CR/ Partial Response-
PR: > 50% and Minor Response-MR: < 50% to > 0%/ No Response-NR:
progression > 0%. Results: A total of 70 pts (22%) with RS > 31 were ex-
cluded, leaving 238 eligible pts for NAHT, age (25-84); pre-peri/ post men-
opause: 135 (57%)/103 (43%); Luminal A/B: 112 (49%)/114 (51%); Stage
1/111A: 196 (87%) / 29 (13%). One hundred and seventy-seven pts (177) have
validated responses to induction NAHT: CR: 9 pts (5%) / MR: 105 pts (59%)
for major response rate: 64% /MR: 56 pts (32%)/NR: 7 pts (4%); available RS
0-10: 23 pts (16%) /RS 11-18: 67 pts (47%) / RS 19-25: 34 pts (24%) / RS
26-30: 18 pts (13%). Correlations between Response to NAHT and RS are
shown in the table below (not statistically significant). Conclusions: In our
population, upfront Oncotype DX RS < 31 allowed to select pts for induction
NAHT without loss of chances with a no-progression rate (CR+PR = MR) of
96%. No significant correlation was found between RS and response to NAHT.
Upfront RS > 31 (22%) is selecting pts candidates for neoadjuvant che-
motherapy with a potential high risk of endocrine resistance. Clinical trial
information: ICRG1201. Research Sponsor: Investigator initiated trial funded
by Pfizer and AstraZeneca, Other Government Agency.

TPS596 Poster Session (Board #88), Fri, 8:00 AM-11:00 AM

KEYLYNK-009: A phase Il/lll, open-label, randomized study of pembroli-
zumab (pembro) plus olaparib vs pembro plus chemotherapy after induction
with first-line pembro plus chemotherapy in patients with locally recurrent
inoperable or metastatic triple-negative breast cancer (TNBC). First Author:
Hope S. Rugo, University of California San Francisco Helen Diller Family
Comprehensive Cancer Center, San Francisco, CA

Background: Combination therapy with immunotherapy + chemotherapy is a
promising approach for first-line (1L) treatment of locally recurrent, inoperable
TNBC or metastatic TNBC (mTNBC). However, an unmet need exists for effective
and tolerable maintenance regimens in mTNBC to sustain clinical benefit after
induction therapy and avoid potential toxicity or resistance in response to pro-
longed chemotherapy. The PARP inhibitor olaparib has demonstrated efficacy in
the maintenance setting for multiple platinum-sensitive tumors, and the preva-
lence of BRCA mutations in TNBC may make these tumors particularly sensitive to
DNA-damaging agents. Moreover, previous data suggest that combination therapy
with olaparib and the PD-1 inhibitor pembro may have clinical benefits.
KEYLYNK-009 (NCT04191135) isa phase II/111, open-label, randomized study of
pembro + olaparib or pembro + chemotherapy after induction with 1L pembro +
chemotherapy in patients with locally recurrent, inoperable TNBC or mTNBC.
Methods: This 2-in-1 study design will enroll ~317 patients in phase II; if a
planned efficacy boundary is met, ~615 additional patients will be enrolled in
phase Ill. Patients eligible for induction therapy must have measurable, locally
recurrent, inoperable TNBC that cannot be treated with curative intent or mMTNBC
previously untreated with chemotherapy in the metastatic setting. All patients will
receive up to 6 cycles of induction therapy with pembro 200 mg every 3 wk (Q3W)
+ chemotherapy (carboplatin AUC 2 + gemcitabine 1000 mg/m?). Patients eli-
gible for postinduction treatment must achieve complete or partial response or
maintain stable disease during induction after 4-6 treatment cycles, with ECOG
PS 0/1 and no grade >1 toxicities related to induction therapy (excluding alo-
pecia, Hb =9.0 g/dL, grade 2 hyper-/hypothyroidism, or grade 2 hyperglycemia).
These patients will be randomized 1:1 to receive pembro 200 mg Q3W + olaparib
300 mg twice daily or continue pembro + chemotherapy (same as induction
regimen). Olaparib and chemotherapy may continue until progression or unac-
ceptable toxicity; pembro may continue for =35 cycles (including induction),
unacceptable toxicity, or progression. Phase Ill dual primary endpoints are PFS
per RECIST v1.1 by BICR and OS. Secondary endpoints include OS and PFS in
patients with BRCAm, health-related quality of life, and safety. Enrollment is
ongoing. Clinical trial information: NCT04191135. Research Sponsor: Merck
Sharp & Dohme Corp.
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Randomized, phase Il trial to evaluate the efficacy and safety of atezolizu-
mab plus capecitabine adjuvant therapy compared to capecitabine mono-
therapy for triple receptor-negative breast cancer (TNBC) with residual
invasive cancer after neoadjuvant chemotherapy (MIRINAE trial, KCSG-
BR18-21). First Author: In Hae Park, Division of Hemato-Oncology, De-
partment of Internal Medicine, Korea University College of Medicine, Guro
Hospital, Seoul, South Korea

Background: Triple negative breast cancer (TNBC), lack of ER, PR and HER2
expression, is known to have aggressive clinical features such as early recurrence,
drug resistance, and frequent distant metastasis at the diagnosis. The most ef-
fective chemotherapy combinations used for early TNBC include anthracycline,
taxanes, and/or platinum agents. Achieving a pathologic complete response (pCR)
after neoadjuvant chemotherapy (NAC) provides important prognostic information
and is considered as a surrogate endpoint in many clinical trials especially with
TNBC. Patients with residual invasive disease after NAC have a high risk for early
relapse and worse prognosis compared to those with pCR. Therefore, patients who
did not get pCR could be better candidates for additional adjuvant treatment
because their risk of recurrence would be higher than those with pCR. The
CREATE-X (capecitabine for residual cancer as adjuvant therapy) trial howed that
adjuvant capecitabine treatment improved 5-yr rate of disease free survival in
TNBC subtype. A recent study indicated that immunosuppressive microenvi-
ronment had developed even in early stage of TNBC with increased T cells with a
high exhaustion signature which are targets of immune modulating agents.
Therefore, earlier cooperation of immune modulating drugs would be beneficial by
generating a long-lasting anti-tumor immune response to micrometastatic dis-
ease, thus preventing disease relapse or recurrence. Methods: This study is a
phase Il, multicenter, randomized open label trial of atezolizumab (anti-PD-L1
antibody) and capecitabine compared with capecitabine in patients with TNBC
who had residual disease after NAC. 284 patients will be enrolled from 15 sites in
Korea with a primary objective to access the 5-yr invasive disease-free survival
(IDFS) rate. Secondary objectives include 5-yr IDFS rate in PD-L1 positive
population, distant relapse free survival (DRFS), overall survival (OS), and safety.
Major inclusion and exclusion criteria are followings; 1) histologically confirmed
TNBC, 2) received anthracycline and taxane based NAC followed by complete
breast surgery, 3) residual disease after NAC must be =1cm in the greatest di-
mension, and/or have macroscopically positive lymph nodes. The study is open
with 13 patients enrolled at the time of submission. Clinical trial information:
NCT03756298. Research Sponsor: Roche Korea.

TPS599 Poster Session (Board #91), Fri, 8:00 AM-11:00 AM

Phase Ill, randomized, double-blind, placebo-controlled study to evaluate
the efficacy and safety of adagloxad simolenin (OBI-822) and OBI-821
treatment in patients with early-stage triple-negative breast cancer (TNBC)
at high risk for recurrence. First Author: Hope S. Rugo, University of Cal-
ifornia San Francisco Helen Diller Family Comprehensive Cancer Center, San
Francisco, CA

Background: Adagloxad simolenin (AS) is a therapeutic vaccine comprising the
tumor-associated antigen Globo H linked to the carrier protein keyhole limpet
hemocyanin (KLH). The KLH provides antigenic immune recognition and T-cell
responses. AS is co-administered with a saponin-based adjuvant OBI-821 to
induce a humoral response. A phase 2 trial showed that AS/OBI-821 exhibited a
trend for superior progression-free survival vs placebo in patients whose breast
cancers have higher Globo H expression. Methoeds: Patients with TNBC (ER/PR <
5%, and HER2-negative) with nonmetastatic disease and either 1) residual in-
vasive disease of =1 cm in the breast or =1 positive axillary node following
neoadjuvant chemotherapy or 2) =4 axillary lymph nodes with invasive carcinoma
treated with adjuvant chemotherapy are included. Patients are prescreened for
Globo H expression using a validated IHC assay (H-score of =15). Patients
will receive either AS (30 p.g) with OBI-821 (100 p.g) or volume-matched placebo
(1:1), administered as SC injections. Up to 21 SC injections of study treatment (or
placebo), will be administered over 100 weeks, given on the following schedule:
weekly for 4 doses; every 2 weeks for 4 doses; every 4 weeks for 4 doses; and then
every 8 weeks for 9 doses. Patients may terminate treatment due to disease
recurrence or unacceptable toxicity, withdrawal of consent, protocol violation, loss
to follow-up or death. The primary objective is to determine the effect of AS/OBI-
821 treatment on invasive disease-free survival in patients with TNBC at high risk
for recurrence. Secondary objectives are to determine the impact of AS/OBI-821
treatment on overall survival, quality of life (QoL), breast cancer-free interval,
distant disease-free survival, safety, and tolerability. Imaging and clinical ex-
amination will be performed regularly for 5 years. QoL will be assessed using the
EORTC Core Quality of Life Questionnaire (QLQ)-C30 plus the EORTC Breast
Cancer-specific QLQ-BR23 questionnaire and the European Quality of Life 5
Dimensions 5 Levels (EQ-5D-5L) questionnaire. Adverse events will be graded/
recorded as per National Cancer Institute CTCAE v5.0. An estimated 668 subjects
will be enrolled, treated for up to 2 years and followed until occurrence of 187
events (invasive disease recurrence or death) or 3 years from last subject ran-
domized. Survival follow-up is for 5 years from randomization of last subject.
Clinical trial information: NTCO3562637. Research Sponsor: OBl Pharma Inc.

TPS598 Poster Session (Board #90), Fri, 8:00 AM-11:00 AM

Phase Ill randomized study of adjuvant treatment with the ANTI-PD-L1
antibody avelumab for high-risk triple negative breast cancer patients: The A-
BRAVE trial. First Author: Pier Franco Conte, Department of Surgery, On-
cology and Gastroenterology, University of Padova and Medical Oncology 2,
Istituto Oncologico Veneto IRCCS, Padua, Italy

Background: Chemotherapy represents, today, the only treatment option for tri-
ple negative breast cancer (TNBC) and still a considerable proportion of pts
with primary TNBC experience disease relapse. The risk is particularly high in the
presence of poor prognostic features, such as more advanced stage and, for pts
treated with neoadjuvant chemotherapy, failure to achieve a pCR. Recent evidence
suggest that immunotherapy can play a major role in TNBC pts. Methods: The
A-BRAVE trial is an investigator-driven trial sponsored by the University of Padova
(Dept. of Surgery, Oncology and Gastroenterology). This is a phase I1l, multicentric,
randomized adjuvant study that compares 1 year of treatment with the anti PD-L1
avelumab vs observation for pts who completed treatment with radical intent for
primary TNBC including surgery and chemotherapy. The study enrolls pts in two
strata: -Stratum A: primary TNBC pts who completed surgery followed by adjuvant,
defined according to one of the following stage categories: if pN2, any pT; if pN1,
pT > 2 cm; if pNO, pT > 5 cm. -Stratum B: primary TNBC pts who completed
neoadjuvant chemotherapy followed by surgery who did not achieve pCR. Pts who
also received additional adjuvant chemotherapy for no more than 6 months are
eligible in Stratum B, after the completion of the adjuvant chemotherapy. Pts are
randomized (1:1, balanced for strata A and B) to receive Avelumab 10 mg/kg I.V.
g2w for 1 year or to observation. The first and second co-primary endpoints are
disease-free survival (DFS) in all pts and DFS in Stratum B pts. With a planned
sample size of n =474 pts the trial has 90% power to detect a HR = 0.60 for the first
co-primary endpoint (n = 172 events required). Taking into account that the per-
centage of patients enrolled in the stratum B could range from 70 to 80%, there will
be 70-79% power to detect a HR = 0.60 at alpha allocated in this patient subgroup
(second co-primary endpoint). Secondary objectives include: DFS in PD-L1 positive
pts, overall survival, safety, biomarkers. Tumor tissue, plasma samples and fecal
samples are collected for biomarker analysis. The study is currently recruiting across
73 sites in Italy and UK. As of February 2020, n = 349 pts have been enrolled.
EUDRACT 2016-000189-45. The authors present the A-BRAVE trial in progress on
behalf of Italian and UK investigators. Clinical trial information: NCT02926196.
Research Sponsor: The Trial is supported by Merck KGaA.

TPS600 Poster Session (Board #92), Fri, 8:00 AM-11:00 AM

ABC trial (A011502): A randomized phase Ill double-blinded placebo-
controlled trial of aspirin as adjuvant therapy breast cancer. First Author:
Wendy Y. Chen, Dana-Farber Cancer Institute, Boston, MA

Background: In-vitro and in-vivo evidence suggest that aspirin may have an
anti-tumor effect. Multiple epidemiologic studies have reported improved
breast cancer survival among regular aspirin users compared to non-users.
Pooled data from randomized trials of aspirin for cardiovascular disease have
also reported a decreased risk of metastatic cancer among aspirin users.
However, the exact benefits and risks for breast cancer survivors need to be
confirmed in a randomized controlled trial. Even if the clinical effect were
modest, the global impact would be substantial since aspirin is inexpensive
and widely available. Methods: The primary objective is to compare the
effect of 300 mg daily aspirin versus placebo upon invasive disease-free
survival (iDFS) in high risk HER2 negative breast cancer patients. Secondary
objectives include effects on overall survival, cardiovascular disease, tox-
icity, and adherence. A biospecimen repository will be created for correlative
analyses including tumor collection at baseline and blood and urine samples
and questionnaires assessing lifestyle factors associated with inflammation
(pain, sleep, stress, and depression) at baseline and 2 years. Study design:
Subjects will be randomized (1:1) to aspirin 300 mg vs placebo daily for 5
years in a double-blinded fashion. Stratification factors include hormone
receptor (HR) status (positive vs negative), body mass index ( < or = 30 kg/
m2), and stage (Il vs I11). Subjects will be followed every 6 six months while
on study drug, then annually for 10 years. Accrual goal is 2936 patients to
reach 381 iDFS events. We have 80% power to detect HR 0.75 assuming 5-
year iDFS on placebo of 77%. Eligibility: Eligible subjects include patients
aged 18-70 diagnosed with a primary invasive HER2 negative breast cancer.
If HR positive, tumors need to be node positive and diagnosed within the past
10 years. If HR negative, tumor can be node positive or T2-4NO within
18 months of diagnosis. Subjects who are currently anticoagulated or those
with a prior history of Gl bleeding, atrial fibrillation, or myocardial infarction
are excluded. Subjects who regularly use aspirin (defined as = 5 days per
week) need to stop 30 days prior to enroliment. Updated accrual numbers will
be given at the time of presentation. Clinical trial information: NCT02927249.
Research Sponsor: Department of Defense, U.S. National Institutes of Health.
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TPS601 Poster Session (Board #93), Fri, 8:00 AM-11:00 AM

ADAPTcycle: Adjuvant dynamic marker-adjusted personalized therapy
(ADAPT) comparing endocrine therapy plus ribociclib versus chemotherapy
in intermediate-risk HR+/HER2- early breast cancer (EBC). First Author:
Nadia Harbeck, Breast Center, Dept. Obstetrics & Gynecology, University of
Munich (LMU) and CCCLMU and West German Study Group, Munich,
Germany

Background: The WSG ADAPT trial program represents the concept of individu-
alization of (neo)-adjuvant decision-making in EBC in a subtype-specific manner.
The first WSG ADAPT umbrella trial aimed to establish early predictive molecular
surrogate markers for response after a short 3-week induction treatment. The goals
of the WSG ADAPT trial program are early response assessment and subtype-
specific therapy tailoring to those patients who are most likely to benefit.
Methods: WSG-ADAPTcycle is a prospective, multi-center, interventional, two-
arm, open-label, (neo)adjuvant, non-blinded, randomized, controlled phase Il
trial (NCT04055493). It investigates whether patients (pts.) with HR+/HER2-
EBC identified during screening as intermediate risk (based on Oncotype DX and
response to 3 weeks of preoperative endocrine therapy [ET]) derive additional
benefit from 2 years of the CDK4/6 inhibitor ribociclib combined with ET com-
pared to chemotherapy (CT) (followed by standard ET). Co-primary endpoints are
disease-free survival (DFS) and distant DFS. It is planned to screen 5600 pts and
to randomize 1670 pts in a 3:2 ratio (ribociclib + ET/CT). Study start was in July
2019 (80 sites, enroliment period 36 months) and until date of submission, 180
pts. have been screened and 40 randomized. Pts with HR+/HER2- EBC with
clinically enhanced risk (cT2-4 or Ki67 20% or G3 or cN+) are eligible if they fulfill
the ADAPT intermediate-risk group criteria: either Recurrence Score (RS) =25
and Ki67 postendocrine™>10%, RS >25 and Ki67 yostendocrine<<10% in p/cNO-1 pts,
or RS =25 and Ki67 ostendocrine<<10% in ¢/pN2-3 pts. Treatment duration is 2
years for the ribociclib + ET (premenopausal: Al + GnRH) arm and 16-24 weeks for
the CT arm; treatment is possible either in the neoadjuvant (ET + ribociclib
duration 16 — 32 weeks) or adjuvant setting. ePROs are collected using CAN-
KADO; ECG monitoring is performed using a novel cardiology-supported
CANKADO-based eHealth method. Translational analyses: Exploratory tissue
biomarker research will be conducted to assess alterations in molecular markers.
In addition, ctDNA/ctRNA from optional blood samples will be assessed for
mutations and gene expression. Conclusions: ADAPTcycle seeks to evaluate
whether endocrine-based therapy with ET and a CDK 4/6 inhibitor is superior to CT
followed by ET in patients with luminal EBC who may be undertreated with ET
alone (based on either lack of endocrine responsiveness or high tumor burden).
Clinical trial information: 2018-003749-40. Research Sponsor: Novartis, Exact
Science.

TPS603 Poster Session (Board #95), Fri, 8:00 AM-11:00 AM

Personalized neoadjuvant strategy in luminal A breast cancer to increase
breast conserving surgery (BCS) rate [PLATO studyl. First Author: Ji Gwang
Jung, Seoul National University Hospital, Seoul, South Korea

Background: The most important and well established benefit of neo-
adjuvant therapy for breast cancer patients is increased breast conservation
rate. However, in ER-positive and HER-2 negative breast cancer, the re-
sponse to neoadjuvant chemotherapy (NCT) is not as good as other subtype of
breast cancer, such as HER-2 or triple-negative breast cancer. In addition,
with the advancement of multi-gene assay tools for this subtype, adjuvant
chemotherapy is not needed at all in significant proportion of this subtype.
Through a selective neoadjuvant therapy, either chemotherapy or endocrine
therapy using histopathologic markers and 70-gene assay (Mammaprint.
Agendia inc.), we hypothesize that we could increase the breast conservation
rate in ER-positive and HER-2 negative breast cancer. Methods: This study
isa non-randomized, phase I, prospective study. The main inclusion criteria
is women with stage I-111A, ER-positive and HER-2 negative breast cancer
that tumor size is measurable. BCS is not feasible considering the tumor size,
location, and patient’s breast size. Two surgeons in each institution will
judge the feasibility of BCS. Main exclusion criteria is diffuse malignant
microcalcification or multicentric breast cancer. The conversion rate from
BCS-ineligible to BCS-eligible with NCT was 35.8% in ER-positive and HER-
2 negative breast cancer in our previous study. We assumed that with the
study regimen, the rate will be increased to 50.8% (15% increase). Given
these estimates, under 10% type Il error rate and 90% power, 122 patients
in total will be enrolled from nine tertiary hospitals in Korea. All the patients
initially will be tested with Mammaprint assay. When the Mammaprint result
is highrisk, the patients will receive NCT. When the Mammaprint result is low
risk, the patients will receive neoadjuvant endocrine therapy. Postmeno-
pausal women receive letrozole 2.5mg per day for 16 weeks. Premenopausal
women receive leuprorelin every 4 weeks with letrozole for 16 weeks. Period
of neoadjuvant endocrine therapy can be prolonged maximum 24 weeks by
physician’s decision. The primary endpoint is conversion rate from BCS-
ineligible to BCS-eligible of more than 50%. The secondary endpoint is
actual breast conservation rate, pathologic complete response, clinical response
rate, and disease-free survival. Clinical trial information: NCTO3900637. Re-
search Sponsor: Agendia Inc., Pharmaceutical/Biotech Company.

TPS602 Poster Session (Board #94), Fri, 8:00 AM-11:00 AM

Understanding and predicting fatigue, cardiovascular (CV) decline & events
after breast cancer treatment (UPBEAT): A prospective multi-center wake
forest NCORP research-base study. First Author: Susan Faye Dent, Duke
University School of Medicine, Durham, NC

Background: Modern treatment for breast cancer (BC) has led to improved sur-
vival; however, this improvement can be offset by an increase in cancer therapy-
related morbidity and mortality. Over one-third of early stage BC patients treated
with cancer therapy experience CV injury, left ventricular (LV) dysfunction, ex-
ercise intolerance, or fatigue. CV disease is a leading cause of mortality in BC
survivors. There is limited information on the time course and long-term CV health
of BC survivors. UPBEAT, a multicenter study, will prospectively evaluate CV risk
factors and outcomes in early stage BC patients, treated with modern anticancer
therapies. This will facilitate evaluation of primary CV prevention strategies in this
patient population. Methods: This is a prospective cohort study of 840 patients
with early stage (I-11l) BC treated with chemotherapy +/- radiation and 160
controls. Baseline and serial longitudinal measures will examine the influence of
cancer treatment on CV function, exercise capacity and fatigue, and the future
development of CV events. The comprehensive assessment includes: ascertain-
ment of cardiac biomarkers, CV risk factors, comorbidities, functional status (e.g.,
disability measures, expanded short physical performance battery), neuro-
cognitive tests, behavioral risk factors, socio-demographics, and quality of life at
baseline, 3-, 12-, and 24-mos. Outcomes measured at the same time points
include a deep phenotyping of CV dysfunction (via cardiac MRI assessing LV end
diastolic volume, LV end systolic volume, LV ejection fraction, myocardial strain,
strain rate, left atrial volumes and mass, and aortic stiffness), exercise intolerance
(submaximal as 6-minute walk test and maximal as VO2 peak via cardiopulmonary
exercise test), and fatigue (via FACT-F). Eligibility criteria: age > 18 years; ECOG
0-2, able to walk without symptoms; receiving chemotherapy +/- HER2 targeted
agent(s). To date, 244 participants are enrolled through 12 NCORP or ECOG-
ACRIN sites. An additional 7 sites are onboarding and will be enrolling later in the
year. Participants will be followed for 9 years with active surveillance of CV events
(i.e., heart failure, myocardial infarction, stroke, all-cause and CV death). EA
NCORP Grant: 2 UG1 CA189828 06; Research Base Grant: 2UG1 CA189824;
RO1: 1RO1CA199167. Clinical trial information: NCT02791581. Research
Sponsor: Wake Forest University Health Sciences, Other Government Agency.

TPS604 Poster Session (Board #96), Fri, 8:00 AM-11:00 AM

A phase Il trial of nivolumab with neoadjuvant chemotherapy and adjuvant
endocrine therapy in ER+/HER2- primary breast cancer: CheckMate 7FL.
First Author: Sherene Loi, Peter MacCallum Cancer Institute, Melbourne,
VIC, Australia

Background: Patients (pts) diagnosed with primary estrogen receptor-positive
(ER+), human epidermal growth factor 2-negative (HER2—) breast cancer
(BC) of high grade and/or low ER expression are at increased risk of relapse,
despite current standard of care (SoC). Promising data assessing programmed
death-1 (PD-1) inhibition coupled with neoadjuvant chemotherapy for pts with
high-risk ER+, HER2— BC noted improved pathologic complete response
(pCR), which is identified as a valid surrogate endpoint for long-term clinical
outcomes. Methods: CheckMate 7FL (NCTO4109066) is a randomized,
double-blind, placebo-controlled, multicenter, global phase 3 study evaluating
nivolumab (NIVO) vs placebo (PBO) in combination with neoadjuvant che-
motherapy and adjuvant endocrine therapy (ET) in pts with high-risk, ER+,
HER2— primary BC. Eligible pts are male or female, aged =18 years with
newly diagnosed grade 2 with ER expression of 1-9%, or grade 3, T1c-2, cN1-
2 (tumor size =2 cm) or T3-T4, cNO-cN2 ER+, HER2— BC. Pts eligible for
neoadjuvant chemotherapy and surgery, with adequate organ function, ECOG
PS of O or 1, and tissue available for biomarker assessments will be enrolled.
Approximately 1200 pts will be randomized 1:1 to NIVO or PBO, stratified by
programmed death ligand 1 (PD-L1) expression, tumor grade (2 or 3), axillary
nodal status (+ or —), and anthracycline + cyclophosphamide schedule (Q3W
or Q2W). In the neoadjuvant phase, pts will receive NIVO 360 mg Q3W or
PBO + paclitaxel 80 mg/m? QW for four 3-week cycles, followed by NIVO
360 mg Q3W (or 240 mg Q2W) or matching PBO in combination with either
doxorubicin 60 mg/m? or epirubicin 90 mg/m? and cyclophosphamide
600 mg/m? Q3W or Q2W for 4 cycles. Pts will undergo surgery after completion
of the neoadjuvant phase. Following surgery, pts will enter the adjuvant phase
and receive NIVO 480 mg Q4W or PBO for 7 cycles + investigator’s choice of
ET per local SoC. Primary endpoints are pCR (ypTO/is, ypNO) and event-free
survival. Secondary endpoints include overall survival, disease-free survival,
distant-metastasis-free survival, safety, pCR (ypTO ypNO and ypTO/is) rates,
overall response rates, residual cancer burden, and quality of life. Interim
analyses are planned. The study is currently enrolling. Clinical trial informa-
tion: NCTO4109066. Research Sponsor: Bristol-Myers Squibb.
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TPS605 Poster Session (Board #97), Fri, 8:00 AM-11:00 AM

PREDIX Il HER2: Improving pre-operative systemic therapy for human
epidermal growth factor receptor 2 (HER2) amplified breast cancer (BC).
First Author: Renske Kornalijnslijper-Altena, Karolinska University Hospital,
Stockholm, Sweden

Background: Neo-adjuvant systemic therapy (NAT) is the standard of care for
most patients with early HER2-amplified and triple negative breast cancer
(BC). Increasing the rate of pathological complete response (pCR) is highly
meaningful for those patients, as pCR is strongly predictive for improved long-
term disease-related outcomes. Clinical and preclinical evidence support the
hypothesis that pCR-rates may be augmented by the addition of checkpoint
inhibitors, such as monoclonal antibodies targeting the Programmed Death
Ligand receptor 1 (PD-L1), to standard systemic NAT. Studies in different BC
patient cohorts (e.g., IMPassion130, PANACEA, KATE2) have indicated that
PD-L1 protein expression on tumor-infiltrating lymphocytes (TIL's) is a pre-
dictive marker for checkpoint inhibitor efficacy. Metheds: We have initiated a
phase Il open-label, 2:1 randomized clinical trial where women with early
HER2-amplified, PD-L1+ BC (cT2-3 and/or cN+) are treated with standard
NAT (composed of anti-HER2 antibodies with a chemotherapy backbone of
sequentially taxanes + carboplatin and epirubicin + cyclophosphamide [EC])
+/- atezolizumab during EC. N = 190 patients will be accrued in nine centersin
Sweden to be able to demonstrate a 20% increase in pCR-rate, with a power of
80% and a two-sided alpha of 10%. Firstly, a prescreening is performed to
select patients with a PD-L1 expression of > 1% on TIL's. Important exclusion
criteria are significant organ dysfunction and (with some exceptions) active
auto-immune diseases. Extensive translational side-studies are performed to
explore predictive markers for treatment efficacy, including clinicopathologic
studies, molecular imaging and microbiome analyses, as well as monitoring of
acute and chronic treatment-related toxicity, objective cognitive function
and quality of life. As of February 11", 4 patients have been prescreened and
1 enrolled in the trial. The clinical trial registry number is NCT03894007.
Clinical trial information: NCTO3894007. Research Sponsor: Swedish Re-
search Council, Other Foundation, Pharmaceutical/Biotech Company.
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1000 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

KEYNOTE-355: Randomized, double-blind, phase Il study of pembrolizumab +
chemotherapy versus placebo + chemotherapy for previously untreated locally
recurrent inoperable or metastatic triple-negative breast cancer. First Author:
Javier Cortes, I0B Institute of Oncology, Quiron Group & Vall d'Hebron Institute
of Oncology (VHIO), Madrid & Barcelona, Spain

Background: Pembrolizumab (pembro) monotherapy showed promising antitumor activity
and manageable safety in patients (pts) with metastatic TNBC in KEYNOTE-012, -086 and
-119. KEYNOTE-355 (ClinicalTrials.gov, NCT02819518) compared pembro + chemo-
therapy (chemo) vs placebo (pbo) + chemo for previously untreated locally recurrent in-
operable or metastatic TNBC. Methods: Pts with =6 mo DFI were randomized 2:1 to
pembro + chemo (nab-paclitaxel; paclitaxel; or gemcitabine/carboplatin) or pbo + chemo
for up to 35 administrations of pembro/pbo or until progression/intolerable toxicity. Pts were
stratified by chemo type (taxane vs gemcitabine/carboplatin), PD-L1 status (CPS =1
vs <1), and prior (neo)adjuvant treatment with same-class chemo (yes vs no). Dual primary
endpoints are PFS (RECISTv1.1, blinded independent central review) and OS by tumor PD-
L1 expression (CPS =10and =1) and in all pts. PFS was estimated using the Kaplan-Meier
method. Stratified log-rank tests were used to assess treatment group differences. HR and
95% Cls were based on a stratified Cox regression model. AEs were monitored throughout
the study and graded per NCI CTCAE v4.0. Results: As of Dec 11 2019, median follow-up
was 17.5 mo for pembro + chemo (n=566) and 15.5 mo for chemo (n=281). Pembro +
chemo significantly improved PFS vs chemo alone in pts with CPS =10 tumors (Table),
meeting one of the protocol-defined primary objectives. Although the boundary for a
statistically significant benefit of pembro + chemo in pts with CPS =1 tumors was not met
and formal testing in ITT was not performed, the pembro treatment effect increased with
PD-L1 enrichment (Table). OS follow-up is ongoing. Grade 3-5 treatment-related AE rates
were 68.1% with pembro + chemo (2 deaths) vs 66.9% with chemo (O deaths); rates of
grade 3-4 immune-mediated AEs and infusion reactions were 5.5% vs 0%. Clinical trial
information: NCT02819518. Conclusion: Pembro combined with several chemo partners
showed a statistically significant and clinically meaningful improvement in PFS vs chemo
alone in pts with previously untreated locally recurrent inoperable or metastatic TNBC
whose tumors expressed PD-L1 (CPS =10). Pembro + chemo was generally well tolerated,
with no new safety concerns. Research Sponsor: Merck & Co., Inc.

HR
Median PFS, mo (95% CI)  P-value P-value houndary

P i Tr

CPS 210 P +C (n=220)vs C (n=103) 9.7 vs 5.6 0.65 0.0012  0.00411
(0.49-0.86)

CPS2>1 P +C(n=425)vsC (n=211) 7.6vs5.6 0.74  0.0014  0.00111

1-0.90)

ITT P + C (n=566) vs C (n=281) 7.5vs 5.6 0.82 - n/a
(0.69-0.97)

1002 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

TBCRC 048: A phase Il study of olaparib monotherapy in metastatic breast
cancer patients with germline or somatic mutations in DNA damage response
(DDR) pathway genes (Olaparib Expanded). First Author: Nadine M. Tung,
Beth Israel Deaconess Medical Center and Dana-Farber Cancer Institute,
Boston, MA

Background: Olaparib, a PARP inhibitor, is approved for HER2-negative MBC in gBRCA1/2
mutation carriers. Olaparib Expanded, an investigator-initiated study, assessed the response
toolaparib in MBC patients with sBRCA1/2 mutations or g/s mutations in DDR-pathway genes
other than BRCA1/2. Methods: Eligibility included: MBC with measurable disease; pro-
gression on < 2 metastatic chemotherapy regimens. Prior PARP inhibitor or progression on
platinum was not allowed. Cohort 1 included patients with germline mutations in non-
BRCA1/2 DDR-pathway genes. In Cohort 2 were those with somatic mutations in these genes
or BRCA1/2; germline testing was required only to exclude a gBRCA mutation if a sSBRCA
mutation was present. Patients received olaparib 300 mg bid until progression or unac-
ceptable toxicity. For each cohort, a single-arm Simon two-stage design was used with 13
then 14 patients in the 15t and 29 stages, respectively. The null hypothesis within each
cohort [= 5% objective response rate (ORR)] would be rejected if > 4 responses were seen at
the end of stage 2. Secondary endpoints include clinical benefit rate, progression-free
survival, and duration of response. Results: 54 patients enrolled from March 2018 to Jan
2020; 1 ineligible sSBRCA2 was excluded. Median age was 59 yrs (range: 30-87). 40 patients
had ER+ HER2-, 3 HER2+, and 10 TNBC. 87% had a mutation in PALB2, sBRCA1/2, ATM
or CHEK2. ORR was 29.6% (8/27, 90%-Cl: 15.6%-47.1%) in Cohort 1 and 38.5% (10/26,
90%-Cl: 22.5%-56.4%) in Cohort 2. Responses were gene specific (Table): gPALB2 and
sBRCA mutations predicted response; no responses were seen with only a CHEK2 or ATM
mutation. To date, responses as long as 16.4 months have been observed. Responses were
seen in all subtypes: 5/10 TNBC, 1/3 HER2+, 12/40 ER+ HER2-. 11 responses occurred
after prior CDK4/6 inhibitor. In June 2020, final data for confirmed ORR and secondary
endpoints will be reported. Conclusion: In this proof-of-principle study, single-agent olaparib
successfully met its primary endpoint in both cohorts. Activity was seen largely in patients
with MBC and sBRCA1/2 or gPALB2 mutations but not with ATM or CHEK2 mutations.
Clinical trial information: NCTO3344965. Research Sponsor: Astra-Zeneca.

Number of patients and responses per genes in both cohorts.

Gene/ cohort N Germline Somatic
PALB2 13 8/11 0/2
sBRCA1 7 0/0 41
sBRCA2 9 0/0 4/9
ATM* 10 0/6 0/4
CHEK2 7 0/7 0/0
CDK12 2 0/0 12
BLM 1 0/0 11
BARD, RAD50 2 0/2 0/0
BRIP1, FANCA 2 0/0 0/2

A 1 with gCHEKZ2 and sBRCA1 analyzed with sBRCAI # 2 also had gCHEKZ2 mutations

1001 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Results of a phase Il randomized trial of cisplatin +/- veliparib in metastatic
triple-negative breast cancer (TNBC) and/or germline BRCA-associated
breast cancer (SWOG S1416). First Author: Priyanka Sharma, University
of Kansas Medical Center, Westwood, KS

Background: PARP inhibitors(i) are effective in BRCA-mutation-associated meta-
static breast cancer(MBC). However, there are no studies evaluating PARPI + platin
chemotherapy in BRCA wild-type(wt) TNBC. Approximately 1/2 of BRCAwt TNBC
demonstrate homologous recombination deficiency (HRD) resulting in a BRCA-like
phenotype which might render them sensitive to PARPi. S1416 compared the
efficacy of cisplatin plus PARPi veliparib (Vel) or placebo (P) in 3 groups of MBC:
gBRCA+; BRCA-like; and non-BRCA-like. Methods: Patients (pts) with metastatic
TNBC or gBRCA1/2-associated MBC, who had received < 1 line of prior therapy
were treated with cisplatin (75mg/m2) plus Vel or P (300 mg po BID days 1-14),
every 3 weeks. All pts underwent central gBRCA testing. A priori established
multipronged biomarker panel was used to classify BRCAwt pts into BRCA-like and
non-BRCA-like groups, and included myChoice HRD score, somatic BRCA1/2
mutations, BRCA1 methylation and non-BRCA1/2 HR germline mutations. Primary
end-point was progression-free survival (PFS) in the three pre-defined groups;
secondary end-points included objective response rate (ORR), overall survival (0S),
toxicity. Results: 323/335 randomized pts were eligible for efficacy evaluation;
31% had received 1 prior chemotherapy for MBC. 248 pts were classified into the
three groups: (1) 37 gBRCA+ (2) 101 BRCA-like; (3) 110 non- BRCA-like.
Remaining 75 could not be classified due to missing biomarker information. In
the gBRCA+ group (which reached 62% of its projected accrual), numerically better
PFS was noted with Vel compared to P (HR=0.64; p=0.26) though this difference
was not statistically significant. In BRCA-like group improved PFS was noted with
Vel vs P (median PFS 5.7 vs 4.3 months HR=0.58; p=0.023, 1 years PFS 20% vs
7%). Numerically better OS (median OS 13.7 vs 12.1 months, HR=0.66; p=0.14)
and ORR (45% vs 35%, p=0.38) were noted with Vel vs P in BRCA-like group. Non-
BRCA-like group did not show benefit of veliparib for PFS (HR=0.85; p=0.43)
neither did the unclassified group (HR=0.97). Grade 3/4 neutropenia (46% vs
19%) and anemia (23% vs 7%) occurred at higher frequency in Vel arm compared
to P. Conclusions: Addition of Vel to cisplatin significantly improved PFS and
showed a trend towards improved OS for BRCA-like advanced TNBC. Integral
biomarkers used in this study identified a subgroup of BRCAwt TNBC who benefited
from addition of PARPI to cisplatin; platinum plus PARPi combination should be
explored further in BRCA-like TNBC. Clinical trial information: NCT02595905.
Research Sponsor: U.S. National Institutes of Health, AbbVie Inc.

1003 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Pyrotinib or lapatinib plus capecitabine for HER2+ metastatic breast cancer
(PHOEBE): A randomized phase Il trial. First Author: Binghe Xu, National
Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China

Background: Pyrotinib (an irreversible pan-ErbB inhibitor) plus capecitabine showed
clinically meaningful benefits and acceptable tolerability in patients (pts) with HER2+
metastatic breast cancer (MBC) in phase 1 and 2 studies. Methods: This open-label,
multicenter, randomized phase 3 study enrolled HER2+ MBC pts after trastuzumab and
taxanes, and/or anthracyclines. Up to two prior lines of chemotherapy (chemo) for
metastatic disease were allowed. Pts were randomly assigned (1:1) to receive pyrotinib
400 mgor lapatinib 1250 mg qd continuously plus capecitabine 1000 mg/m? bid on days
1-14 of 21-day cycles. The primary endpoint was progression-free survival (PFS) per
blinded independent central review. Results: From Jul 2017 to Oct 2018, 267 pts were
randomized to the pyrotinib (n=134) or lapatinib (n=133) arm. One pt in the lapatinib arm
did not receive study treatment and was excluded from analyses. 42.5% and 34.8% of pts
in the pyrotinib and lapatinib arm had no prior chemo for metastatic disease, 41.8% and
49.2% had one prior line, and 15.7% and 15.9% had two lines. At the planned interim
analysis, the median PFS was 12.5 months (95% CI 9.7-not reached) with pyrotinib plus
capecitabine vs 6.8 months (95% Cl 5.4-8.1) with lapatinib plus capecitabine (HR 0.39
[95% CI 0.27-0.56]; P<0.0001), which met the criterion for statistical significance
(=0.0066). Among trastuzumab-resistant pts, prolonged PFS with pyrotinib plus
capecitabine was also observed (12.5 months [95% Cl 6.9 to not reached] vs 6.9 months
[95% CI 5.4 to not reached]; HR 0.60 [95% CI 0.29 to 1.21]). Benefits in objective
response rate, clinical benefit rate, and duration of response with pyrotinib plus cape-
citabine were also indicated (Table). The most common grade =3 adverse events were
diarrhea (30.6% vs 8.3% in the pyrotinib vs lapatinib arm) and hand-foot syndrome
(16.4% vs 15.2%). Conclusions: In pts with HER2+ MBC after trastuzumab and chemo,
pyrotinib plus capecitabine achieved a significant better PFS than lapatinib plus
capecitabine, with manageable toxicity, verifying the phase 2 findings. Clinical trial
information: NCTO3080805. Research Sponsor: Jiangsu Hengrui Medicine.

Tumor response.

Pyrotinib arm Lapatinib arm
(N=134) (N=132)
Objective response rate, % (95% CI) 67.2 (568.5-75.0) 51.5 (42.7-60.3)
Difference, % (95% Cl); P 15.6 (4.0-27.3);
P=0.0091
Clinical benefit rate, % (95% CI) 73.1 (64.8-80.4) 59.1 (50.2-67.6)
Difference, % (95% CI); P 14.0 (2.8-25.3);
P=0.0155
Duration of response (mo), median (95% CI)  11.1 (9.7-not reached) 7.0 (5.6-9.8)
Response ongoing, n (%) 63 (70.0) 33 (48.5)
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1004 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

A randomized, open-label, phase Il trial of pertuzumab retreatment in
HER2-positive, locally advanced/metastatic breast cancer patients previ-
ously treated with pertuzumab, trastuzumab, and chemotherapy: The Japan
Breast Cancer Research Group-M05 (PRECIOUS) study. First Author: Yutaka
Yamamoto, Department of Breast and Endocrine Surgery, Graduate School
of Medical Sciences, Kumamoto University, Kumamoto, Japan

Background: Patients with HERZ2-positive locally advanced/metastatic breast
cancer (LA/MBC) previously treated with pertuzumab (P)-containing regimens
have few therapeutic options. The efficacy of P re-treatment combined with
trastuzumab (T)+chemotherapy was examined in such patients. Methods: Patients
previously treated with P-containing regimens as 15/2"%-line treatment for LA/
MBC were randomly assigned 1:1 to two groups (P+T+chemotherapy based on
physicians’ choice (C) (PTC), and T+C (TC)), stratified by estrogen receptor status,
previous P treatment duration, number of previous chemotherapy regimens, and
site of metastasis. The primary endpoint was investigator-assessed progression-
free survival (PFS). Secondary endpoints included PFS by independent review,
PFS in patients treated with T-DM1 as the latest regimen (PFS after T-DM1),
objective response rate (ORR), overall survival (0S), safety, and health-related
quality of life (HRQoL). Results: Of the 219 pts enrolled, 217 (108 PTC, 109 TC)
were included in the intent-to-treat analysis. At the data cutoff (July 31, 2019),
PFS and OS events were 178 (82.0%) and 84 (38.7%), respectively. Median
follow-up time was 14.3 months (mo). Investigator —assessed PFS was signifi-
cantly better in the PTC group (median PFS 5.7 vs. 4.3 mo; HR=0.713 [95%Cl,
0.529-0.961]; log-rank test p=0.025). Median PFS by independent review (4.6
vs. 4.0 mo; HR=0.740 [95%ClI, 0.552-0.993]; log-rank test p=0.0428) and
median PFS after T-DM1 (5.7 vs. 4.4 mo; HR=0.716[95%Cl, 0.511-1.002]; log-
rank test p=0.0428) were also significantly better in the PTC group. OS tended to
be longer in the PTC group, though further follow-up is needed (median 28.7 vs.
23.3 mo; HR=0.695, [95%Cl, 0.451-1.073], p=0.099). The ORR with mea-
surable disease (PTC (n=91) 20.2% vs. TC (n=92) 24.7%) did not differ between
the groups. The serious adverse event rate did not differ between the groups
(18.1% vs. 21.1%). There were no new safety signals included cardiac events in
the groups. In the comparison of HRQoL by time to deterioration analysis, there
was no significant difference between the groups in FACT-B TOI (PTC 2.8 mo vs.
TC 4.3 mo; HR=1.27, p=0.2289). Conclusions: P re-treatment as 3" or 4™-line
chemotherapy should be considered a new standard treatment option for patients
with HER2-positive LA/MBC previously treated with P. Clinical trial information:
NCT02514681. Research Sponsor: Chugai Pharmaceutical.

1006 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Alpelisib (ALP) + fulvestrant (FUL) in patients (pts) with PIK3CA-mutated
(mut) hormone receptor-positive (HR+), human epidermal growth factor
receptor 2-negative (HER2-) advanced breast cancer (ABC) previously
treated with cyclin-dependent kinase 4/6 inhibitor (CDKi) + aromatase
inhibitor (Al): BYLieve study results. First Author: Hope S. Rugo,
University of California San Francisco Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA

Background: P/K3CA mutations (mut) occur in ~40% of pts with HR+, HER2—
ABC and are associated with poor prognosis and resistance to treatment (tx).
ALP, a PI3Ka inhibitor, plus FUL demonstrated efficacy in the phase 3 SOLAR-1
trial of HR+, HER2— PIK3CA-mut ABC. Little clinical data and few prospective
studies are available to inform tx decisions for pts with HR+, HER2— PIK3CA-mut
ABC in the post-CDKi setting. BYLieve is the first trial evaluating ALP + endocrine
therapy (ET; FUL or letrozole) in pts with HR+, HER2- PIK3CA-mut ABC who
progressed on/after prior therapy, including CDKi. In this ongoing phase 2, open-
label, noncomparative study, 112 pts with centrally confirmed PIK3CA mut in
tumor tissue are enrolled in each cohort per immediate prior tx of CDKi + Al, CDKi
+ FUL, or systemic chemo or ET. Enroliment is complete in prior CDKi + Al and
CDKi + FUL cohorts and ongoing in prior systemic chemo or ET cohort. We report
on the cohort of pts with CDKi + Al as immediate prior tx. Methods: Pts received
ALP 300 mg/day + FUL 500 mg Q28D + C1D15. Primary endpoint was proportion
of pts alive without disease progression at 6 mo per local assessment; 2-sided
95% confidence intervals (Cl) were calculated using Clopper and Pearson (1934)
exact method. Evidence of clinically meaningful tx effect was defined as the lower
bound of the 95% Cl > 30%. Safety was assessed in all patients; AEs presented by
preferred term. Results: 127 pts whose immediate prior tx was CDKi + Al were
enrolled, of whom 121 had centrally confirmed P/IK3CA mut; median follow-up
was 11.7 mo. Primary endpoint was met: proportion of pts without disease
progression at 6 mowas 50.4% (95% Cl, 41.2-59.6). Most frequent all-grade AEs
were diarrhea (60%), hyperglycemia (58%), nausea (46%), fatigue (29%), de-
creased appetite (28%), and rash (28%). Most frequent grade =3 AEs included
hyperglycemia (28%), rash (9%), and rash maculopapular (9%). Incidence of AEs
leading to discontinuation was low; most frequent AEs leading to discontinuation
were rash (5 pts, 3.9%), colitis, hyperglycemia, urticaria, and vomiting (2 pts,
1.6% each). Conclusions: With follow-up still ongoing, BYLieve shows in a large
number of pts that ALP + FUL demonstrates clinically meaningful efficacy and
manageable toxicity post CDKi tx. Building on findings from SOLAR-1, BYLieve
further supports use of ALP + FUL for HR+, HER2— PIK3CA-mut ABC. Clinical trial
information: NCTO03056755. Research Sponsor: Novartis Pharmaceuticals
Corporation.

1005 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Tucatinib versus placebo added to trastuzumab and capecitabine for pa-
tients with previously treated HER2+ metastatic breast cancer with brain
metastases (HER2CLIMB). First Author: Nancy U. Lin, Dana-Farber Cancer
Institute, Boston, MA

Background: Tucatinib (TUC) is an investigational, highly selective HER2 kinase
inhibitor. HER2CLIMB (NCT02614794) showed clinically meaningful and sta-
tistically significant improvements in overall survival (OS) and progression free
survival (PFS) in all pts, prolongation of PFS in pts with brain metastases (BM),
and objective response rate (ORR) when TUC was added to trastuzumab (T) and
capecitabine (C). Primary methods and outcomes have been reported previously
(Murthy NEJM 2019). We report the results of exploratory efficacy analyses in pts
with BM. Methods: All pts with HER2+ metastatic breast cancer (MBC) enrolled in
HER2CLIMB had a baseline brain MRI. Pts with BM were eligible and classified as
untreated, treated stable, or treated and progressing. Pts were randomized 2:1 to
receive TUC or placebo, in combination with T and C. Efficacy analyses in pts with
BM at baseline were performed by applying RECIST 1.1 to the brain based on
investigator evaluation. CNS-PFS (progression in the brain or death) and OS were
evaluated in BM pts overall. Intracranial (IC) confirmed ORR (ORR-IC) and IC
duration of response (DOR-IC) were evaluated in BM pts with measurable IC
disease. After isolated brain progression, pts could continue study therapy after
local treatment until second progression, and time from randomization to second
progression or death was evaluated. Results: Overall, 291 pts (48%) had BM at
baseline: 198 (48%) in the TUC arm and 93 (46%) in the control arm. There was a
68% reduction in risk of CNS-PFS inthe TUC arm (HR: 0.32; 95% Cl: 0.22, 0.48;
P < 0.0001). Median CNS-PFS was 9.9 mo in the TUC arm vs 4.2 mo in the
control arm. Risk of death overall was reduced by 42% in the TUC arm (OS HR:
0.58;95% CI:0.40, 0.85; P=0.005). Median OS was 18.1 movs 12.0 mo. ORR-
IC was higher in the TUC arm (47.3%; 95% Cl: 33.7, 61.2) vs the control arm
(20.0%; 95% Cl: 5.7, 43.7). Median DOR-IC was 6.8 mo (95% Cl: 5.5, 16.4) vs
3.0mo (95% Cl: 3.0, 10.3). In pts with isolated brain progression who continued
study therapy after local treatment (n = 30), risk of second progression or death
was reduced by 67% (HR: 0.33; 95% CI: 0.11, 1.02), and median PFS from
randomization was 15.9 mo vs 9.7 mo, favoring the TUC arm. Conclusions: In pts
with heavily previously treated HER2+ MBC with BM, TUC in combination with T
and C doubled the ORR-IC, reduced risk of IC progression or death by two thirds
and reduced risk of death by nearly half. If approved, TUC in combination with T
and C has the potential to become a new standard of care in pts with HER2+ MBC
with and without BM. Clinical trial information: NCT02614794. Research
Sponsor: Seattle Genetics.

1007 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

PARSIFAL: A randomized, multicenter, open-label, phase Il trial to evaluate
palbociclib in combination with fulvestrant or letrozole in endocrine-
sensitive patients with estrogen receptor (ER)[+)//HER2[-] metastatic breast
cancer. First Author: Antonio Llombart-Cussac, Hospital Arnau de Vilanova,
Universidad Catolica, Medica Scientia Innovation Research (MedSIR),
Valencia, Spain

Background: The CDK4/6 inhibitor palbociclib (P) in combination with letrozole
(L) has become a standard first-line treatment for patients (pts) with luminal
metastatic breast cancer (MBC) (PALOMA-1 & 2 trials). Meanwhile, the anti-
estrogen fulvestrant (F) showed to be superior to anastrozole in the same
population (FALCON trial). We aimed to identify the best endocrine agent to
combine with P in this first-line scenario. Methods: A total of 486 pts with ER
[+)/HER2[-] MBC with no prior therapy in the advanced setting and endocrine
sensitive criteria (relapse > 12 months [mo] after the end of adjuvant endocrine
therapy or diagnosed with “de novo” metastatic disease) were randomly assigned
(1:1 ratio) to receive P (oral 125 mg/day [d]; 3 wks on/1 wk off) plus F 500 mg/d
(I.M Days 0O, 14, 28, and then every 28 d) or PL (oral 2.5 mg/d). Pts were
stratified by visceral involvement and type of disease presentation (“de novo”/
recurrent). Primary endpoint was investigator-assessed progression-free survival
(PFS). Secondary endpoints included overall survival (OS), overall response rate
(ORR), clinical benefit rate (CBR), and safety. 254 events were needed with
80% power to detect a hazard ratio (HR) =0.7 in favor of PF (2-sided a = 0.05).
Results: By March 9th, 2020, 256 PFS events occurred. Pts characteristics
were well balanced. Median age was 62 years (range: 25-90), 56.6% were
ECOG 0, 40.7% had “de novo” metastatic disease, 48% had visceral disease,
and 43.6% with =3 organ sites involved. At median follow-up of 32 mo, median
PFS was 27.9 mo (95% confidence interval [Cl], 24.2-33.1) with PF and 32.8
mo (95% ClI, 25.8-35.9) with PL (HR: 1.1; 95% Cl, 0.9-1.5; P = 0.321). No
differences were observed for pts with or without visceral involvement (HR: 1.3
and HR: 0.97 respectively, interaction P=0.275), and for “de novo” or recurrent
metastatic disease (HR: 1.1 and HR: 1.1 respectively, P = 0.979). The 4-year
OS rate was 67.6% in PF and 67.5% in PL arm (HR: 1; 95% CI, 0.7-1.5; P =
0.986). No differences were observed in ORR or CBR between arms. Grade =3
adverse events were similar in both arms, being neutropenia and leukopenia the
most frequent. No treatment-related deaths were reported. Conclusion: This
study was not able to identify an improvement in PFS for PF over PL in patients
with endocrine-sensitive ER[+J/HER2[-] MBC. As both arms demonstrated
comparable 4 years-OS, PF is a reasonable alternative to PL in this setting.
Clinical trial information: NCT02491983. Research Sponsor: Pfizer.
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1008 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Randomized trial of a collaborative palliative and oncology care intervention
to improve communication about end-of-life care in patients with metastatic
breast cancer. First Author: Jennifer S. Temel, Massachusetts General
Hospital, Boston, MA

Background: Studies have demonstrated the benefits of early, integrated
palliative care in improving quality of life (QOL) and end-of-life (EOL) care for
patients with poor prognosis cancers. However, the optimal timing and
outcomes of delivering palliative care for those with advanced cancers that
have longer disease trajectories, such as metastatic breast cancer (MBC),
remains unknown. We tested the effect of a collaborative palliative and
oncology care model on communication about EOL care in patients with
MBC. Methods: Patients with MBC and clinical indicators of poor prognosis
(N=120) were randomized to receive collaborative palliative and oncology
care or usual care between 05/02/2016 and 12/26/2018. The intervention
entailed five structured palliative care visits, including a joint visit with
oncology when possible, which focused on symptom management, coping,
prognostic awareness, decision-making, and planning for EOL. The primary
outcome was documentation of EOL care discussions in the electronic health
record. Patients also completed questionnaires at baseline and 6, 12, 18,
and 24 weeks regarding communication with clinicians about EOL care,
QOL, and mood symptoms. Results: The sample included only women
(100.0%) who mostly identified as white (87.5%), with a mean age of 56.91
years (SD=11.24). The rate of EOL care discussions documented in the
health record was higher among intervention patients versus those receiving
usual care (67.2% vs 40.7%, p=0.006), including a higher completion rate
of a Medical Orders for Life Sustaining Treatment form (39.3% vs 13.6%,
p=0.002). Intervention patients were also more likely to report discussing
their EOL care wishes with their doctor compared to usual care patients
(OR=3.10, 95% ClI: 1.21, 7.94, p=0.019). Study groups did not differ in
reported QOL or mood symptoms. Conclusions: This novel collaborative
palliative care intervention significantly improved communication and
documentation regarding EOL care for women with MBC. Further work is
needed to examine the effect of this care model on healthcare utilization at
the end of life. Research Sponsor: Pfizer.

1010 Clinical Science Symposium, Fri, 8:00 AM-9:30 AM

Prognostic impact of ESR1 mutations in ER+ HER2- MBC patients prior
treated with first line Al and palbociclib: An exploratory analysis of the PADA-
1 trial. First Author: Francois Clement Bidard, Centre René Huguenin, Saint
Cloud, France

Background: The question of which is the best endocrine partner to CDK4/6
inhibitors in first line for ER+ HER2- metastatic breast cancer (MBC) remains
open. ESR1 mutations might be of paramount importance, as they confer
resistance to Al but not to SERD. In pts treated with first line palbociclib-Al
combination (PADA-1 trial, NCTO3079011), we investigated ESRImut de-
tection rate at inclusion, prior to any therapy, and their prognostic impact.
Methods: The PADA-1 phase 3 trial (NCT03079011, UCBG-GINECO)
evaluates the utility of monitoring the onset of ESRImut in cell-free DNA
(with a ddPCR assay [Jeannot et al, Oncogene 2020]) of pts receiving Al-
palbociclibin first line. Included pts had no prior therapy for MBC and no overt
resistance to Al. Results: N = 1017 ER+ HER2- MBC pts were included in
22 months from 04/2017 and had their cfDNA tested for ESR1mut at in-
clusion and during therapy. N = 33/1017 pts had a detectable circulating
ESR1mut at inclusion (3.2%, 95%CI [2.2;4.5]), ESR1mut positivity being
associated with a prior exposure to Al in the adjuvant setting (p <0.01). N=1
pt died after 1 month on treatment. In N = 25/32 evaluable pts (78%),
ESR1mut became undetectable in cfDNA (AF < 0.1%) within the first
5 months on treatment, with a median time to ESRImut ‘clearance’ of
34 days. Among these 25 pts, 14 pts (56%) had ESR1mut detected again
during therapy; 2 pts (8%) experienced a progression with no ESRImut
detected; the remaining 9 patients (36%) were still both ESRImut -free and
progression-free at time of analysis. With a median FU time of 12.4 months
(range: 0-25.3m) under Al-palbociclib, the 33 ESR1mut-positive pts had a
shorter PFS (median: 17.5mo, 95%CI[10.5-NR]) than the 984 ESR1mut-
negative pts (median not reached), with an estimated HR = 2.8 [1.6;5.01.
Updated data will be presented at the meeting. Conclusions: ESR1mut are
rarely detected in the cfDNA of ER+ HER2- MBC patients with no overt re-
sistance to Al. The quick ‘clearance’ of ESRImut under treatment and the
observed 17.5 months-long median PFS both suggest that the Al-palbociclib
combination retain a clinical activity in this population. ESRImut-positivity
prior was however associated with a significantly shorter PFS, suggesting that
ESR1mut positivity at baseline could accelerate the onset of resistance to Al-
palbociclib. These findings may put into perspective the incoming results of
the PARSIFAL trial. Clinical trial information: NCTO3079011. Research
Sponsor: Pfizer.

1009 Clinical Science Symposium, Fri, 8:00 AM-9:30 AM

Pooled ctDNA analysis of the MONALEESA (ML) phase Il advanced breast
cancer (ABC) trials. First Author: Fabrice Andre, Gustave Roussy Université
Paris Sud, Villejuif, France

Background: Biomarker analyses have been presented separately for each Phase III ML trial, which
tested efficacy and safety of ribociclib (RIB) with different endocrine therapy (ET) combination
partners as first- or second-line treatment for hormone receptor—positive, HER2-negative (HR+/
HER2-) ABC. Here, using the largest pooled biomarker dataset of a CDK4/6 inhibitor in ABC to
date, we identify potential biomarkers of response or resistance to RIB across ML trials.
Methods: Baseline ctDNA from 1503 patients (pts) enrolled in ML-2, 3, and 7 was assessed using
next-generation sequencing with a targeted panel of 557 genes. Genes with an alteration
frequency =2% and in =15 pts per treatment arm were included (83 genes). Genetic alteration was
defined as presence of a mutation, short insertion/deletion, or copy number alteration. Cox pro-
portional hazard model of progression-free survival (PFS) was fit with gene-by-treatment inter-
action. Genes with interaction P< 0.10 and genes of interest were investigated. Results: Pts with
alterations in FRS2and PRKCA (treatment interaction P< 0.05) as well as MDM2, ERBB2, AKT1,
and BRCA1/2 (P> 0.05 but considered actionable) had a trend for increased PFS benefit of RIB vs
PBO (Table). Pts with alterations in CHD4, BCL11B, ATM, or CDKN2A/2B/2C derived little to no
added PFS benefit with RIB vs PBO (Pinteraction < 0.10; hazard ratio [HR]1> 0.80). Data on genes
implicated in the literature as potential mechanisms of resistance to ET and/or CDK4/6 inhibition
(ESR1, PTEN, FAT1, RB1,and NFI)will be presented. Conclusions: Results of this pooled analysis
of the ML-2, 3, and 7 trials, the largest biomarker analysis of any CDK4/6 inhibitor in ABC, revealed
several potential biomarkers of response (FRS2, MDMZ2, PRKCA, ERBB2, AKT1, and BRCA1/2) or
resistance (CHD4, BCL11B, ATM, or CDKNZ2A/2B/2C) to RIB. Clinical trial information:
NCT01958021; NCT02422615; NCT02278120. Research Sponsor: Novartis.

wT P Value for
RIB WT HR HR Gene-
Median  PBO median (95% Altered RIB Median Altered PBO Median (95% Treatment
Gene PFS, mo PFS, mo [H)] PFS, mo PFS, mo [4)] Interaction®
FRS2 n =829 n =629 0.60 n=23 n=22 0.26 .03
22.21 13.24 (0.52- 12.52 1.87 (0.11-
0.69) 0.58)
PRKCA n =830 n =632 0.60 n=22 n=19 0.23 .04
22.14 13.04 (0.52- 17.18 7.23 (0.09-
0.70) 0.60)
BRCA1/ n =817 n=631 0.60 n=35 n=20 0.30 .06
2 22.14 12.98 (0.52- NA 7.06 (0.15-
0.70) 0.61)
MDM2 n=835 n=633 0.60 n=17 n=18 0.29 .06
22.21 13.11 (0.52- 11.27 1.87 (0.12-
0.69) 0.70)
ERBB2 n =818 n =632 0.59 n=34 n=19 0.33 .13
22.34 13.24 (0.51- 12.75 1.99 (0.16-
0.69) 0.69)
AKT1 n=2812 n =630 0.60 n =40 n=21 0.39 .33
22.14 13.04 (0.52- 18.63 7.56 (0.18-
0.69) 0.84)

WT, wildtype. # Not corrected for multiple testing; results are exploratory.

1011 Clinical Science Symposium, Fri, 8:00 AM-9:30 AM

A multiparameter classifier to predict response to lapatinib plus trastuzumab
(LT) without chemotherapy in HER2+ breast cancer (BC). First Author:
Jamunarani Veeraraghavan, Baylor College of Medicine, Houston, TX

Background: Several trials have shown 25-30% pathologic complete response (pCR) rates in
patients with HER2+ BC treated with LT therapy (+ endocrine therapy if ER+), but no
chemotherapy (CTX). We hypothesize that a multiparameter classifier, comprised of HER2
gene and protein levels, intratumor heterogeneity (ITH), HER2-enriched (E) subtype,
and PIK3CA mutation status can identify patients whose tumors are “addicted” to HER2
signaling and are likely to achieve pCR from a CTX-sparing de-escalation strategy.
Methods: Baseline specimens from 2 trials (TBCRC023 [NCT00999804] and PAMELA
[NCT01973660]) of neoadjuvant CTX-sparing LT (+ endocrine therapy if ER+) in HER2+ BC
were used. HER2 protein and ITH (scored for % 3+ by IHC), and gene amplification (HER2:
CEP17 ratio and copy humber (CN) by CISH) were measured on the same slide by the dual
gene protein assay (GPA). HER2-E and PIK3CA mutation status were assessed by research-
based PAM50 and MSK-IMPACT platforms, respectively. A decision tree algorithm was used
to determine the GPA cutoffs and to construct the classifier of response (by pCR) in
TBCRCO023, which was then validated in PAMELA. Results: Of the evaluable patients from
TBCRC023 (N = 130) and PAMELA (N = 151), GPA data were available for 121 and 94
cases, respectively. Both cohorts exhibited similar distributions for HER2 ratio, CN, and %
3+, and a strong correlation between HER2 ratio and CN (R > 0.92). In TBCRC023, 73
cases had data from GPA, PAM50, and IMPACT, of which 15 had pCR. Recursive parti-
tioning identified cutoffs of HER2 ratio > 4.6 and % 3+ > 97.5% in both the GPA data
cohort (N = 121) and complete data cohort (N = 73). With PAM50 and IMPACT data, the
model added HER2-E and PIK3CA wild-type (wt). For practical reasons, the classifier was
locked as HER2 ratio = 4.5 AND % 3+ = 90% AND P/K3CA-wt AND HER2-E, which
yielded a PPV of 55% and NPV of 94%. Validation in PAMELA using 45 cases with data for
all 3 assays yielded PPV of 44% and NPV of 82%. 29 TBCRC023 cases without IMPACT
data could be predicted to be non-pCR, of which 26 were correct (NPV =89%). In PAMELA,
66 additional cases could be predicted to be non-pCR, of which 54 were correct (NPV =
81%). Conclusions: We have constructed a multiparameter classifier that can predict pCR
with targeted therapy alone that compare to pCR rates of CTX + dual anti-HER2 in unse-
lected patients. Prospective validation in a clinical trial is warranted. Research Sponsor:
Department of Defense Breast Cancer Research Program, NCI-SPORE, TBCRC (BCRF and
Komen), Ventana.

Trial pCR Non-pCR Sensitivity Specificity PPV NPV
TBCRC023 N N 80% 83% 55% 94%
Predict pCR 12 10
Predict non-pCR 3 48
PAMELA N N 62% 69% 44% 82%
Predict pCR 8 10
Predict non-pCR 5 22
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Results of ENCORE 602 (TRIO025), a phase Il, randomized, placebo-
controlled, double-blinded, multicenter study of atezolizumab with or with-
out entinostat in patients with advanced triple-negative breast cancer
(@TNBC). First Author: Joyce O’Shaughnessy, Baylor Charles A. Sammons
Cancer Center, US Oncology and Texas Oncology, Dallas, TX

Background: Chemotherapy remains as the only standard treatment option
for aTNBC in second and subsequent lines. Entinostat (ENT) is an oral, class
|-selective histone deacetylase inhibitor, that has shown antitumor activity in
preclinical models of TNBC when combined with immune checkpoint
blockade. ENCORE 602 evaluated the efficacy and safety of atezolizumab
(ATEZO) + ENT vs ATEZO + placebo (P) in patients (pts.) with pretreated
aTNBC. Methods: Pts. with previously treated aTNBC (PD-1/PD-L1 inhibi-
tors naive) were randomized 1:1 to receive ATEZO (1200 mg IV Q3W) + ENT
(5 mg PO QW) or ATEZO+P. Treatment continued until unequivocal pro-
gressive disease or unacceptable toxicity. The primary endpoint was PFS as
determined by the investigators using RECIST 1.1. The hypothesis was that
the combination would improve median PFS by 3 months (hazard ratio =
0.57). Sixty events (from 70 pts.) would provide 80% power with 1-sided
significance level of 0.1. Secondary endpoints were PFS per immune-related
RECIST (irRECIST), ORR, clinical benefit rate (CBR), Overall Survival (0S),
and safety. Results: 81 pts. were enrolled, median age 56 years (range 29-
87), 69% received 1 prior line of therapy and 31% > 1 line. No significant
difference in PFS per RECIST 1.1 was observed between ATEZO+ENT and
ATEZO+P (median PFS 1.68 and 1.51 months, respectively [p = 0.64; HR
0.89, 95% Cl: 0.53-1.48]), nor in any of the secondary efficacy endpoints
(median PFS perirRECIST 1.68 vs 1.54 months; ORR 10.0% vs 2.4%; CBR
37.5% vs 31.7%; median 0OS 9.8 vs 12.4 months, respectively). Frequency
of treatment-emergent adverse events (TEAEs), SAEs, discontinuations due
to TEAE and TEAE with outcome death were higher in the ENT+ATEZO arm.
Conclusions: In pts. with previously treated aTNBC, median PFS was not
prolonged when ENT was added to ATEZO compared to ATEZO and placebo,
and the combination resulted in greater toxicity. Clinical trial information:
NCT02708680. Research Sponsor: Syndax Pharmaceutical Inc.

1013  Poster Discussion Session; Displayed in Poster Session (Board #98),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Association of tumor mutational burden (TMB) and clinical outcomes with
pembrolizumab (pembro) versus chemotherapy (chemo) in patients with
metastatic triple-negative breast cancer (nTNBC) from KEYNOTE-119. First
Author: Eric P. Winer, Dana-Farber Cancer Institute, Harvard Medical
School, Boston, MA

Background: In the randomized, open-label, phase 3 KEYNOTE-119 study
(NCT02555657), OS was not significantly different with pembro monotherapy versus
chemo in second- or third-line settings for mMTNBC; however, the pembro treatment effect
increased with increasing PD-L1 enrichment. We evaluated the association of TMB with
efficacy of pembro monotherapy versus chemo in patients with previously treated mTNBC.
Methods: Patients with centrally confirmed TNBC and 1 or 2 prior systemic treatments for
metastatic disease were enrolled. Patients were randomly assigned 1:1 to pembro 200 mg
Q3W or single-agent chemo per investigator's choice of capecitabine, eribulin, gemci-
tabine, or vinorelbine. Association of TMB, as measured by FoundationOne CDx
(Foundation Medicine), with response was an exploratory objective evaluated using re-
ceiver operator characteristic (ROC) analysis, logistic regression (ORR), and Cox re-
gression (0S; PFS) within treatment arms; estimates of efficacy based on TMB cutpoint
used a prespecified cutpoint of 10 mut/Mb. Results: TMB data were available for 253/
601 (42.1%) treated patients (pembro, n = 132; chemo, n = 121); baseline charac-
teristics were similar to that of the overall study population. One-sided P values for the
association of TMB and clinical outcomes in pembro-treated patients were 0.154 for
ORR, 0.014 for PFS, and 0.018 for OS; the area under the ROC curve (IAUROC] 95% CI)
for predicting ORR was 0.58 (0.43-0.73). Two-sided Pvalues for the association of TMB
and clinical outcomes in chemo-treated patients were 0.114 for ORR, 0.478 for PFS, and
0.906 for 0S; AUROC (95% Cl) was 0.43 (0.27-0.59). Twenty-six patients had TMB =10
mut/Mb. Thus, the prevalence of TMB =10 mut/Mb was ~10%. Outcomes based on TMB
cutpoint are reported in the Table. Conclusions: Data from this exploratory analysis from
KEYNOTE-119 suggest a potential positive association between TMB and clinical benefit
with pembro but not chemo in patients with mTNBC. Although precision is limited by
sample size and the number of patients with TMB =10 mut/Mb, ORR and HRs for OS
suggested a trend towards increased benefit with pembro versus chemo in patients with
TMB =10 mut/Mb. Clinical trial information: NCT02555657. Research Sponsor: Merck
Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

TMB 210, TMB 210, TMB < 10, TMB < 10,
pembro (n = 14) chemo (n = 12) pembro (n = 118) chemo (n = 109)

ORR, % (95% CI) 14.3% (4.0-39.9) 8.3% (0.4-35.4) 12.7% (7.9-19.9) 128%(78204)
PFS, HR (95% CI) 1.14 (0.42-3.07) - 1.24 (0.92-1.67)
0S, HR (95% CI) 0.58 (0.21-1.57) - 0.81 (0.61-1.07) -

1015 Poster Discussion Session; Displayed in Poster Session (Board #100),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
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A phase Ib/ll study of eribulin (ERI) plus pembrolizumab (PEMBRO) in
metastatic triple-negative breast cancer (mTNBC) (ENHANCE 1). First
Author: Sara M. Tolaney, Dana-Farber Cancer Institute, Boston, MA

Background: As monotherapies, both ERI (a chemotherapeutic microtubule inhibitor) and
PEMBRO (a programmed death [PD]-1 blocking immunotherapy) have shown promising
antitumor activity in mTNBC. Emerging data suggest that the addition of immunotherapy to
traditional chemotherapy holds promise for mTNBC. This open-label, single-arm, phase 1b/
2 study evaluated the safety and efficacy of ERI + PEMBRO in mTNBC. Methods: Patients
(pts) with mTNBC and =2 prior systemic anticancer therapies for metastatic disease were
enrolled and stratified by prior number of therapy (Stratum 1, O; Stratum 2, 1-2). Pts
received IV ERI 1.4 mg/m? on day (d)1 and d8 and IV PEMBRO 200 mg on d1 of a 21-d
cycle. The primary objectives were safety and objective response rate (ORR per RECIST 1.1
by independent imaging review). Assessments also included efficacy outcomes by PD
ligand-1 (PD-L1) expression status; PD-L1+ was defined as a combined positive score =1
using the PD-L1 IHC 22C3 pharmDx. Results: As of data cutoff (July 31, 2019), 167 pts
(Stratum 1, n=66; Stratum 2, n=101) were enrolled and treated. No dose-limiting toxicities
were observed. The most common treatment-emergent adverse events were fatigue (66%),
nausea (57%), peripheral sensory neuropathy (41%), alopecia (40%), and constipation
(37%). No deaths were considered treatment related. The overall ORR was 23.4% (95% Cl:
17.2-30.5). Efficacy outcomes by PD-L1 status (PD-L1+, n=74; PD-L1-, n=75) and
stratum are presented (table). Conclusions: ERI+PEMBRO has activity in pts with mTNBC.
There was a trend toward more robust activity for the combination among patients with PD-
L1+ tumors compared to PD-L1-tumors in the first-line setting (Stratum 1); whereas, in the
later-line setting (Stratum 2) similar survival outcomes were observed among the PD-L1+
and PD-L1- pts. ERlI + PEMBRO shows promise for mTNBC with efficacy that appears
greater than historical reports of either agent alone. Clinical trial information:
NCT02513472. Research Sponsor: This work was supported by Eisai Inc., Woodcliff Lake,
NJ, USA; and Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA.

ERI + PEMBRO PD-L1+ Stratum 1 PD-L1- Stratum 1 PD-L1+ Stratum 2  PD-L1- Stratum 2

(N=149)* (n=29) (n=31) (n=45) (n=44)
ORR, % 34.5 16.1 24.4 18.2
(95% CI) (17.9-54.3) (5.5-33.7) (12.9-39.5) (8.2-32.7)
mOS, months 21.0 15.2 14.0 15.5
(95% CI) (8.3-29.0) (12.8-19.4) (11.0-19.4) (12.4-18.7)
mPFS, months 6.1 3.5 4.1 3.9
(95% CI) (4.1-10.2) (2.0-4.2) (2.1-4.8) (2.3-6.3)
mDOR, months 8.3 15.2 8.2 8.6
(95% CI) (3.2-NE) (6.5-22.2) (5.1-25.1) (3.5-13.2)

2Excludes 18 patients who had unknown tumor PD-L1 status. DOR, duration of response; m,
median; NE, not evaluable; OS, overall survival; PFS, progression-free survival.
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Randomized phase Ill trial of eribulin (E) versus standard weekly paclitaxel
(P) as first- or second-line therapy for locally recurrent or metastatic breast
cancer (MBC). First Author: Minetta C. Liu, Mayo Clinic, Rochester, MN

Background: The ph Il EMBRACE trial of E vs physician’s choice of tx led to FDA
approval of E as =3rd-line tx for MBC pts with prior exposure to anthracyclines/
taxanes. The ph 111 BOLD 301 trial of E vs capecitabine in advanced BC treated
with anthracyclines/taxanes showed a nonsignificant trend to improved median
0S for all pts; pre-planned analysis by HER2 status revealed a nominally sig-
nificant benefit for HER2- pts. Methods: RUO112011 is an investigator initiated
ph 11l trial with 1:1 randomization to E (1.4 mg/m2 D1,8 q21days) vs P (90 mg/
m2 D1,8,15 g28days) within strata defined by (neo)adjuvant taxanes (yes/no),
HR status (+/-), and line of tx (1st/2nd). Pts had measurable or non-measurable
disease by RECIST v1.1; new or progressive mets; peripheral neuropathy (PN)
gr<2; =1 prior chemotx regimens for advanced or MBC. Asymptomatic brain
mets with stable MRIs for >3 mos were allowed. (Neo)adjuvant taxanes were
allowed if >12 mos between tx completion and disease recurrence. Radiographic
studies occur q12wks. Survival data are collected q12wks after the Off-Tx Visit.
Pts reported side effects weekly; post-baseline symptomatic AE rates worse than
baseline were compared between arms using Fisher’'s exact tests. We report
clinical outcomes and the primary objective related to PRO-CTCAE use.
Results: 201 pts enrolled 3/2014 - 5/2018 with 33.8 mos median f/u; 3 are on tx as
of 2/20/20 (1E, 2P). Pt characteristics were the same between E vs P: median age 62
yrs (range 27-85); 42% prior taxane; 78% ER+; 70% starting 1st line tx. Baseline
lesion distribution was similar except for lung mets (37E, 53P). No difference was
seen between E vs P in PFS (5.7 vs 5.9 mos; P=0.72), OS (18.1 vs 16.4 mos;
P=0.75), TTF (5.3 vs 4.9 mos; P=0.82), DOR (10.8 vs 12.3 mos; P=0.84), or number
of metastatic events (55 vs 54). 37E and 36P pts required =1 dose reduction.
Hematologic toxicities = gr 3 were higher with E (40 vs 22%). PN events were similar:
56 vs 58 total, 4 vs 7 motor, 52 vs 51 sensory. Median duration of PN and median
time to 1st PN event were 74 vs 140 and 56 vs 41 days. Worsened numbness/tingling
severity and other pt-reported AE rates were similar, but worsened numbness/tingling
interference (63% vs 78%, P=0.04) and vomiting frequency (35% vs 57%,
P=0.005) were lower with E. Conclusions: Clinical outcomes were equivalent with E
vs P as 1st/2nd line tx for HER2- advanced BC. The nature and severity of PN were
similar between arms, but time of onset, duration, and interference with daily living
favor E. E may be a suitable treatment option in this setting. Clinical trial information:
NCT02037529. Research Sponsor: Eisai.

1018 Poster Discussion Session; Displayed in Poster Session (Board #103),
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Exploring impact of mutations in non-BRCA DNA damage response (DDR) and
non-DDR genes on efficacy in phase 11l EMBRACA study of talazoparib (TALA)
in patients (pts) with germline BRCA1/2 mutated (gBRCAm) HER2-negative
(HER2-) advanced breast cancer (ABC). First Author: Jennifer Keating Litton,
The University of Texas MD Anderson Cancer Center, Houston, TX

Background: Loss-of-function mutations in genes encoding components of the ho-
mologous recombination DNA damage response (DDR) machinery, notably BRCA1/2,
are associated with tumor sensitivity to poly(ADP-ribose) polymerase inhibitors
(PARPI). In EMBRACA, the PARPi TALA showed an improvement in progression-free
survival (PFS) (HR [95% CI] 0.54 [0.41-0.71], P < 0.001) vs physician’s choice of
chemotherapy (PCT) in gBRCAm HER2— ABC. Methods: Baseline tumor tissue from
308 pts (71%; intent-to-treat) was sequenced using the FoundationOne CDx panel.
Mutations summarized below were known/likely pathogenic single-nucleotide vari-
ants, insertions, deletions, or rearrangements. Best tumor response (BOR) was using
RECIST 1.1 by Investigator (confirmation of CR or PR not required). Results: 296/308
(96%) of evaluable pts exhibited =1 tumor BRCA mutation, with 7 of the remaining
12 exhibiting BRCA copy number alterations deemed pathogenic. Mutations in other
genes implicated in DDR and/or potential sensitization to PARPi were rare, with
mutations detected in BARD1, CDK12, FANCG, STAGZ2 (each 0.3%), ATR, BRD4,
FANCC, PALB2, RAD51B (0.6%), ATM, BRIP1 (1.0%), NBN (1.3%), CHEKZ2,
FANCA (1.6%), and ARIDIA (2.3%). No association was observed between total
number of DDR mutations, including BRCA1/2, and best tumor response (BOR) [odds
ratio of 1 vs =2 DDR mutations (95% ClI): TALA, 0.76 (0.31-1.87), P=0.55; PCT,
0.98 (0.27-3.51), P=0.971. TP53 and PIK3CA were the most commonly mutated
non-BRCA genes in BRCAm tumors (52.0 and 10.8%, respectively). TP53 mutations
were more prevalent in BRCAIm vs BRCAZm tumors (85.2 vs 24.8%). PIK3CA
mutations were more prevalent in BRCA2m vs BRCAIm tumors (15.9 vs 5.2%). With
TALA, PFS was significantly shorter in pts with TP53 mutations than without [HR
(95% CI) 1.693 (1.186-2.418), P=0.0033]. A similar, non-significant, trend was
evident with PCT [HR (95% CI) 1.439 (0.859-2.411), P=0.1614]. PIK3CA mu-
tational status had no impact on PFS in either arm. Conclusions: Selection based on
gBRCA mutational status is appropriate to identify HER2— ABC pts with potential for
clinical benefit from TALA, with the total number of tumor mutations in BRCA1/2 and
other DDR genes not impacting response (within the gBRCAm subset). TP53 mu-
tations were associated with shorter PFS, likely reflecting the worse outcomes ob-
served in gBRCA Im patients. Additional correlative analyses are ongoing. Clinical trial
information: NCT01945775. Research Sponsor: Pfizer Inc.
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Phase Il trial of bicalutamide in combination with palbociclib for the treat-
ment of androgen receptor (+) metastatic breast cancer. First Author: Ayca
Gucalp, Memorial Sloan Kettering Cancer Center, New York, NY

Background: Genome-wide transcriptional analysis has identified a unique subset
of androgen receptor (AR) +, estrogen receptor (ER)/progesterone receptor (PR)-
breast cancer (BC). The functional role of AR was confirmed initially in preclinical
models demonstrating that androgen-driven growth could be abrogated by anti-
androgen therapy. TBCRCO11 established the safety and efficacy of inhibiting AR
with bicalutamide (B) in patients (pts) with AR+/ER/PR- metastatic BC (MBC)
with a median progression free survival (PFS) of 12 weeks (wks) (95% Cl, 11-22
wks). In preclinical data, palbociclib (P) has been shown to reduce growth of AR+/
ER/PR- MDA-MB-453 BC cells. It has been shown that AR+ triple negative BC
(TNBC) expresses a luminal profile and has intact Rb protein, the target of P
activity. We conducted this Phase I/11 trial of the AR inhibitor B in combination
with the CDK4/6 inhibitor P in pts with AR+/ER/PR/HER2- BC (NCT02605486)
to test the hypothesis that androgen blockade, paired with CDK4/6 inhibi-
tion would have increased efficacy in pts with androgen-dependent BC.
Methods: Postmenopausal pts with AR+ TN MBC defined as IHC = 1% nuclear
staining (DAKO, Clone AR441 (5/2016-11/2016) then Ventana AR SP107 (11/
2016-6/2018), ECOG =2, measurable/non-measurable disease were eligible for
enrollment. Any number of prior regimens was permitted. Pts received B 150 mg
daily and P 125 mg daily 3 wks on 1 wk off. Pts were evaluated for toxicity every 2-
4 wks and for response every 8-12 wks. Primary endpoint: 6 month (mo) PFS.
Secondary endpoints: clinical benefit rate, toxicity, correlative studies to better
characterize AR+ TNBC. A Simon 2-stage minimax design that discriminates
between 6 mo PFS rates of 20% and 40% was used. If = 11/33 pts were PF at 6
mo then B+P would warrant further study. Results: As of 1.1.20 33 pts were
enrolled on study with median (med) age 67 (42-79), performance status O (0-1).
Number of pts with visceral metastases: 20, measurable disease: 22. AR% 1-9: 3,
10-50: 6; 51-100: 24. Med prior lines for MBC: 3 (0-9). Best response: (31
evaluable pts): 11 pts PF at 6mo: 10 SD > 6mo, 1 PR. Med wks on study: 14 (2-
101). Toxicity > 10% grade >3 related: Number of pts with leukopenia: 21,
neutropenia: 21, lymphocytopenia: 6, thrombocytopenia: 3. One pt with febrile
neutropenia. One death due to disease progression within 30 days off study.
Conclusions: In this selected subset of pts with AR+ TN MBC, this study met its
prespecified endpoint with 11 pts PF at 6 mo on B 150 mg + P 125 mg. B+P has
been well tolerated with no unexpected toxicity observed. Clinical trial infor-
mation: NCT02605486. Research Sponsor: Pfizer.
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Clinical efficacy and molecular effects of lenvatinib (Len) and letrozole (Let)
in hormone receptor-positive (HR+) metastatic breast cancer (MBC). First
Author: Joline Si Jing Lim, National University Cancer Institute, Singapore,
Singapore

Background: Preclinical studies show cross talk between RET and estrogen re-
ceptor, with at least additive treatment (Tx) effect of Len, a RET inhibitor, with Let.
Our previous work concluded a recommended phase 2 dose (RP2D) of Len 14mg
daily and Let 2.5mg daily (Lim, ASCO 2019). We present efficacy data from dose
escalation and expansion cohorts. Methods: Safety, tolerability and efficacy data
of MBC patients in both dose escalation (Len dose level 1 [DL]:20mg, DL -1:16mg
and DL -2:14mg) and expansion (Len 14mg) cohort of this phase Ib/Il study of
combination Len+Let study was analysed. Patients were treated with single-agent
Len for 2 weeks, followed by Len+Let until disease progression (PD). Serial tumor
biopsies at baseline, after Len alone, 4 weeks post Len+Let, and upon PD, were
sequenced for 440 genes with the ACTOnco+ platform. Results: A total of 33 pts
(DL1 6pts, DL-1 6pts, DL-2 + expansion 21pts) with median 5 lines of prior Tx
(range 0-11) were enrolled; 87.9%, 75.8%, and 75.8% had prior endocrine
therapy (ET), ET+CDK4/6 inhibitor (i), and chemotherapy (CT) respectively.
Objective response rate (ORR), disease control rate (DCR) =6 months (m), median
duration of response (DOR), and percentage progression-free (PPF) at 12m were
33.3%, 45.5%, 11.5m (range 6.3-22.4), and 27.2% respectively. Among pa-
tients who previously progressed on CDK4/6i (n = 25), ORR, DCR =6m, median
DOR, and PPF at 12m were 24.0%, 40.0%, 13.7m (range 6.3-18.2), and 12.0%
respectively. Of note, 3/25 (12%) patients had durable response to Len+Let
lasting =12m, despite having only modest PFS on ET+CDK4/6i (3, 7, and
12 months respectively). Most frequent all-grade toxicities (tox) were HTN (n =15,
G3:15), hypothyroidism (n = 20, G3:0) and fatigue (n = 13, G3:2), with no G4/5
tox. No new toxicity signals were observed compared to dose escalation phase.
Pre-treatment tumor molecular profiling showed responders to be more likely to
harbor NEFH, USH2A and PTCH1 mutations, while non-responders were more
likely to carry PIK3R1, APC and PALB2 mutations. Sequencing of serial biopsies
showed downregulation of BRD4, PTCH1, KIT, NTRK1 and CREBBP after Len
treatment. Conclusions: Len+Let showed significant anti-tumor activity with
meaningful duration of response, even in pts who failed prior CT or ET+CDK4/6i.
The results support further investigation in randomized studies. Tumor profiling
identified mutations associated with response and insights on molecular effects of
lenvatinib. Clinical trial information: NCT02562118. Research Sponsor: National
Medical Research Council, Singapore, Pharmaceutical/Biotech Company.
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Comparison of StemPrintER, a novel biology-based genomic predictor of
distant recurrence in breast cancer, with Oncotype DX in the TransATAC
cohort. First Author: Salvatore Pece, European Institute of Oncology, Milan,
Italy

Background: Accurate prediction of distant metastasis (DM) in early stage
ER+/HER2- breast cancer (BC) patients is vital to avoid over/under-
treatment with adjuvant chemotherapy (CT). The OncotypeDX Recurrence
Score (RS) is a widely used tool to assist clinical decision-making for CT. The
StemPrintER Risk Score (SPRS) is an alternative genomic predictor based
on the biology of cancer stem cells that predicts recurrence risk in ER+/
HER2- BCs (Pece S. et al., EBioMedicine 2019). Here, we analyze the
prognostic value of SPRS in the TransATAC cohort of post-menopausal ER+/
HER2- BC patients, and compare the prognostic information provided by
SPRS and RS for 10-year risk of DM. Methods: The likelihood x? (LRx?) and
Kaplan-Meier survival analyses were used to assess prognostic information
provided by SPRS, RS and the clinical treatment score (CTS) in 818
TransATAC patients treated with anastrozole or tamoxifen for 5 years.
Comparative analyses were made for DM risk over the 10-year follow-up, as
well as in the early (0-5 years) or late (5-10 years) interval, according to nodal
status. Results: Used as a continuous variable, SPRS was an independent
predictor of DM in years O-10 among all patients when adjusted for clinical
parameters as expressed by the CTS [HR=1.43 (1.18-1.73), P<0.0001], as
well as in node-negative [HR=1.51 (1.17-1.94), P=0.001] but not node-
positive (N1-3) patients [HR=1.29 (0.95-1.75), P=0.11]. A predefined
SPRS cut-off was used to stratify patients into low vs. high risk groups [LOW:
N=454, 10-year DM rate=5.8%; HIGH: N=364, 10-year DM rate=21.9%;
HRHlGH vs. LOW=2-96 (185-473), P<0.0001]. SPRS Outperformed RS in
providing prognostic information for 10-year DM risk (SPRS: HR=1.79,
P<0.0001, LRx?=33.4; RS: HR=1.52, P<0.0001, LRx?=22.1), with even
greater differences in late DM prediction in NO patients. SPRS also provided
more prognostic information than RS to CTS (ALRx?: SPRS+CTS vs. CTS=
14.9; RS+CTS vs. CTS= 9.7). Conclusions: In ER+/HER2- TransATAC BC
patients, SPRS was highly prognostic for DM and was superior to RS in
providing additional prognostic information to conventional clinicopatho-
logical parameters. Research Sponsor: Italian Association for Cancer Re-
search (AIRC), Cancer Research UK (CRUK).
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A phase Ib study to evaluate the oral selective estrogen receptor degrader
GDC-9545 alone or combined with palbociclib in metastatic ER-positive
HER2-negative breast cancer. First Author: Elgene Lim, St. Vincent's
Hospital, University of New South Wales, Darlinghurst, Australia

Background: GDC-9545 is a potent, orally available, selective estrogen receptor
degrader developed for the treatment of ER-positive (ER+) breast cancer alone or
combined with CDK4/6 inhibitors. A first-in-human study evaluated 10-250 mg GDC-
9545; tolerability, pharmacokinetic (PK), pharmacodynamic (PD), and clinical results
support expansion cohorts at =30 mg (Jhaveri et al., 2019). Methods: This study
evaluated PK, PD, and efficacy of GDC-9545 alone and combined with palbociclib,
LHRH agonist. Eligible patients (pts) had ER+ (HER2-) metastatic breast cancer (MBC)
with = 2 prior therapies in the advanced or metastatic setting. No prior treatment with
CDK4/6 inhibitor was allowed in pts receiving palbociclib. Results: Eight-five pts were
enrolled in 2 cohorts: GDC-9545 100 mg given once daily = LHRH agonist (Cohort A),
and GDC-9545 100 mg +125 mg palbociclib on a 21 day on/7 day off schedule *
LHRH agonist (Cohort B). Of the 39 pts in Cohort A, adverse events (AE) occurring
in =10% of pts were fatigue, cough, back pain, pain in extremity, and arthralgia.
Related AEs were generally Grade (G) 1-2; there were 3 related G3 AEs of fatigue,
transaminase increased, and diarrhea. Two pts had GDC-9545 reduced, one due to G3
diarrhea and another due to G3 transaminitis. Of the 46 pts in Cohort B, AEs in =10%
of pts were neutropenia, fatigue, bradycardia, diarrhea, constipation, dizziness, nausea,
anemia, asthenia, thrombocytopenia, pruritus, and visual impairment. Twenty-six
(57%) pts had G=3 AEs. G=3 neutropenia was reported in 23 (50%) pts. One pt
had palbociclib reduced due to G3 febrile neutropenia. Eleven (13%) of 85 pts had G1
asymptomatic bradycardia considered related to GDC-9545. No pts in either cohort
discontinued study treatment due to AEs. PK analysis and clinical data demonstrate no
clinically relevant drug-drug interactions between GDC-9545 and palbociclib. Re-
duced ER, PR, and Ki67 levels, and an ER activity signature, were observed in paired
pre- and on-treatment biopsies (n = 12). Eighteen of 33 pts in Cohort A had either
confirmed partial responses or were on study 24 weeks (clinical benefit rate 55%).
Clinical benefit was observed in pts with prior fulvestrant treatment and with detectable
ESR1 mutations at enroliment. Clinical benefit data for both cohorts are anticipated
to be mature in April 2020. Conclusions: GDC-9545 was well-tolerated as a single
agent and in combination with palbociclib with encouraging PK, PD, and anti-tumor
activity in ER+ MBC to support Phase Il development. Clinical trial information:
NCT03332797. Research Sponsor: Genentech, Inc.

1022 Poster Discussion Session; Displayed in Poster Session (Board #107),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Prognostic and predictive value of ESR1 mutations in postmenopausal
metastatic breast cancer (MBC) patients (pts) resistant to aromatase inhib-
itors (Al), treated with palbociclib (PAL) in combination with endocrine
therapy (ET) or capecitabine (CAP) in the PEARL study. First Author: Miguel
Martin, Instituto de Investigacion Sanitaria Gregorio Marafion, Universidad
Complutense, CIBERONC, Madrid, Spain

Background: Prior retrospective data has shown ESR1 mutation is an acquired resistant mechanism to
Al. However, little is known about ist prognostic and predictive value to endocrine-based therapy and
chemotherapy. PEARL study compared PAL+ET vs CAP in Al resistant patients. Here we wxplored
prospectively the ESRI mutational status based on updated PFS and OS. Methods: PEARL isaphase 3
study with 2 subsequent cohorts: cohort 1 with 296 pts randomized to PAL+Exemestane (EXE) vs CAP
and cohort 2 with 305 pts randomized to PAL+ Fulvestran (FUL) vs CAP. ESR 1 hotspot mutations were
analyzed in circulating free DNA at baseline by digital PCR. Cox regresion analysis for PFS and OS were
performed. Adjusted hazard ratios (aHR) and interaction test between treatment and ESR I status were
calculated. Results: E£SRI mutational status was assessed in 557 pts, 91% and 94% treated with CAP
and PAL+ET, respectively; 164 (29%) had ESR1 mutations. Characteristics between ESR1 wild-type
(WT) and mutated pts were balanced except for ECOG, prior sensitivity to ET, treatment line, prior Al for
metastatic disease and time from first metastatic diagnosis to randomization. Median follow-up was
22.5 months (m). Median PFS was 9.6 vs. 7.5 m (HR: 1.06 [0.88 - 1.28], p = 0.522) and median 0S
was 30.2vs 30.3 (HR: 0.99[0.78 - 1.26] p=0.934), for CAP vs. PAL+ET, respectively. No interaction
was seen between treatment arm and ESR1 status either for PFS (p = 0.538) or OS (p = 0.957).
Conclusions: In luminal MBC, ESR1-mutated pts had poorer OS than ESRI-WT pts regardless of
treatment received. Clinical trial information: NCT02028507. Research Sponsor: Pfizer and
AstraZeneca.

Median PFS (m) Median 0S (m)
aHR* (95% CI) aHR* (95% CI)
p-value p-value
COHORT 1 + COHORT 2
ESRI-WT (N = 393) 9.3vs. 7.2 34.2 vs. 25.4
vs 0.83 (0.67 - 1.02) 0.54 (0.42 - 0.70)
ESRI-Mutated (N = 164) 0.071 < 0.0001
CAP
ESRI-WT (N = 187) 10.6 vs. 9.4 34.8vs. 249
vs 0.85(0.63 - 1.15) 0.50 (0.35-0.73)
ESR1-Mutated (N = 85) 0.289 < 0.0001
PAL+EXE
ESRI-WT (N = 104) 9.3 vs. 5.7 37.2vs. 28.2
vs 0.67 (0.45 - 1.01) 0.65 (0.40 - 1.05)
ESR1-Mutated (N = 41) 0.05: 0.081
PAL+FUL
ESRI-WT (N = 102) 7.5vs. 7.6 29.6 vs. 26.5
Vs 1.03 (0.66 - 1.61) 0.42(0.24 - 0.76)
ESRI-Mutated (N = 38) 0.882 0.004

*adjusted by age, treatment arm (for the global population), disease site (visceral yes/no), prior sensitivity to ET,
prior chemotherapy for MBC, prior Al for MBC, number of involved sites and time from first metastatic diagnosis
to randomization.

1024 Poster Discussion Session; Displayed in Poster Session (Board #109),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

A phase | dose escalation and expansion study of the next generation oral
SERD AZD9833 in women with ER-positive, HER2-negative advanced
breast cancer. First Author: Erika Paige Hamilton, Sarah Cannon Re-
search Institute and Tennessee Oncology, Nashville, TN

Background: AZD9833 is an oral selective estrogen receptor (ER) antagonist and de-
grader (SERD) that has shown antitumor efficacy in a range of preclinical models of
breast cancer. Methods: SERENA-1 (NCT03616587) is an ongoing Phase 1, open-label
study in pre- and post-menopausal women, after =1 endocrine therapy and =2 prior
chemotherapies for ER+ HER2- advanced breast cancer (ABC). The primary objective is
to determine the safety and tolerability of AZD9833 once daily (QD), with dose-limiting
toxicities (DLTs) in 28d defining the maximum tolerated dose. Secondary objectives
include pharmacokinetics and anti-tumor response. Pharmacodynamic (PD) analysis
includes ER modulation in paired tumor biopsies and ctDNA dynamic changes.
Results: At 20 January 2020: 60 patients were treated (median prior therapies 5 (1-9);
prior fulvestrant (Fv) 82%; prior CDK4/6i 68%) across five doses; 25 mg QD n=12,
75 mg QD n=12, 150 mg QD n=13, 300 mg QD n=13, 450 mg QD n=10. AZD9833
exposure was dose proportional after multiple doses, with a median terminal t1/2 of 12h.
Treatment-related AEs experienced by =10% of patients were visual disturbances
(53%; 91% G1, 6% G2, 3% G3), bradycardia/sinus bradycardia (45%; 93% G1, 7%
G2), nausea (18%; 46% G1, 55% G2), fatigue (13%; 38% G1, 63% G2), dizziness
(10%; 83% G1, 17% G3) vomiting (10%; 50% G1, 33% G2, 17% G3), and asthenia
(10%; 67% G1, 33% G2). Three patients experienced DLTs: G3 QTcF prolongation
(300 mg); G3 vomiting (450 mg); and a combination of G2 visual disturbance, G2
headache and G2 gait disturbance (450 mg). DLTs resolved with dose reduction. No G4
or 5 AEs were reported. Efficacy data are presented in the table below; objective response
rate (ORR) and clinical benefit rate (CBR) at 24 weeks. Clinical trial information:
NCT03616587. ER signalling pathway modulation was observed in all dose cohorts. In
patients where clinical responses occurred and paired biopsies obtained, 98% reduction
in Ki67 was measured. Updated data will be presented. Conclusions: AZD9833 has an
encouraging efficacy and dose-dependent safety profile. Evidence of clinical benefit and
target engagement was observed at all dose levels in women with ER+ ABC, including
patients pre-treated with CDK4/6i and Fv, and those with ESR1 mutations. A Phase 2
study comparing efficacy and safety of three doses AZD9833 vs Fv is planned
(NCT04214288). Research Sponsor: AstraZeneca.

Total
25mg (n=12) 75mg (n=12) 150mg (n=13) 300mg (n=13) 450mg (n=10)  (n=60)

ORR (%) 1/9(11.1) 1/7 (14.3) 2/11(18.2) 2/10(20.0) 1/6(16.7) 7/43(16.3)
CBR (%) 4/12 (33.3) 8/12(66.7) 4/13 (30.8) 3/11(27.3) 3/4(75.0) 22/52(42.3)

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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1025 Poster Session (Board #110), Fri, 8:00 AM-11:00 AM

International retrospective cohort study of locoregional and systemic therapy
in oligometastatic breast cancer (OLIGO-BC1). First Author: Takayuki Ueno,
Breast Oncology Center, Cancer Institute Hospital, Japanese Foundation for
Cancer Research, Tokyo, Japan

Background: Systemic therapy is the standard care in metastatic breast cancer
(BC). However, retrospective studies demonstrated survival benefits of
locoregional and systemic (combination) therapy in oligometastatic BC. To
clarify it, the Federation of Asian Clinical Oncology conducted an interna-
tional retrospective cohort study (OLIGO-BC1) (UMIN No.000030047).
Methods: Oligometastatic BC patients diagnosed from 2007 to 2012 were
registered. “Oligometastases” is defined as low volume metastatic disease
with limited number and size of metastatic lesions up to five and not nec-
essarily in the same organ by the ABC guidelines. Overall survival (OS) from the
diagnosis of oligometastases was the primary endpoint and compared between
combination and systemic therapy using a log-rank test. Assuming the 5-year
0S of 50% and 40%, respectively, 698 patients were required to achieve 80%
power to detect the superiority of combination therapy, at a two-sided sig-
nificance level. A multivariable Cox regression model with stratification by
country was performed to estimate hazard ratio (HR) for therapy and other risk
factors. Results: While 1,262 cases had been registered from February 2018 to
May 2019, 1,200 remained for analysis after exclusion of unavailable cases.
Among them, 573, 529 and 98 cases were registered from China, Japan and
Korea, respectively. Luminal BC was recorded in 526 cases (44%), luminal-
HER2 BC in 189 (16%), HER2 BC in 154 (13%), triple-negative BC in 166
(14%) and others in 165 (13%). One oligometastatic BC was found in 578
cases, 2in289,3in154,4in 102 and 5 in 77. Bone metastases were recorded
in 301 cases, visceral metastases in 387, locoregional recurrence in 25, local
recurrence in 83 and multiple metastatic sites in 404. Combination therapy was
performed in 595 cases and systemic therapy in 404. At median follow-up of 4.9
years, b-year OS was 59.6% and 41.9%, respectively (p < 0.01). An adjusted
HR was 0.61 (95% Cl: 0.51, 0.74). Type of systemic therapy, younger age,
ECOG performance status O, stage | BC, non-triple negative subtype, fewer
metastatic sites, local recurrence and longer disease-free interval were signifi-
cantly favorable prognostic factors. Discussions: Oligometastatic BC under some
conditions seems to be curable. Taken together with recent molecular targeted
therapy, locoregional therapy will be advantageous to conquer it.
Conclusions: Combination therapy is a promising strategy for patients with oli-
gometastatic BC. Research Sponsor: Federation of Asian Clinical Oncology.

1028 Poster Session (Board #113), Fri, 8:00 AM-11:00 AM

Circulating tumor DNA (ctDNA) to evaluate stage Il and stage IV metastatic
breast cancer (MBC), describe tumor heterogeneity, and outcome. First
Author: Qiang Zhang, Northwestern University, Department of Medicine,
Division of Hematology/Oncology, Lurie Cancer Center, Chicago, IL

Background: MBC is a challenging clinical condition treated with palliative intent
due to tumor heterogeneity. We reported in 2019 ASCO that the correlation of
HER2 and ESR1 mutations of ctDNA with CTCs results in worse prognosis in MBC.
Here we reported that ctDNA mutations is a key point which is different between
Stage Il and Stage IV, and it would be helpful to evaluate the MBC metastasis and
outcome. Methods: This study included 33 Stage Ill and 204 Stage IV MBC
patients who received systemic treatments at NMH (2016-2019). Plasma ctDNA
before treatment was isolated from patients and then was analyzed by Guardant
360 Health NGS-based assay for a 73 genes panel for genomic alterations including
single nucleotide variants, insertions/deletions, gene fusions/rearrangements and
copy number variations. Causal Inference with Ensembel Learning was used for
statistical analyses. Results: Among stage Il patients, 40% are luminal, 44% are
HER2" and 16% are TNBC, while in stage IV 50% patients are luminal, 20% are
HER2* and 30% are TNBC. The major differences in ctDNA between two stages lie
in several genes including PIK3CA, ERBBZ2 and KRAS. On the top of the list is
PIK3CA, which is detected in 2 out of 33 stage Il patients (1 luminal, 1 HER2%)
(6.06%) in baseline, each of them carries 1 mutation on PIK3CA (E542K, E545G).
In 43 out of 204 stage IV patients (21.57%) who carry this gene, 15 show 1
amplification, 34 have 1 mutation (mainly H1047R, E542K, E545K and H1047L),
11 have 2 mutations (E542K/E726K, D454N/D1029N, E545K/D1017H, E545K/
L287L, H1047R/E453K, H1047R/N426S and P539R/H1047R), and 1 has 3
mutations (E542Q/D454N/D1029N and E545K/E726K/R93Q). On treatment ef-
fects, PIK3CA is found to be very detrimental on prognosis and on its effects on the
treatment outcome. Patients without any mutation in PIK3CA live 2.65 times longer
than those with more than one mutations on PIK3CA (p-value = 4.47e-06, C| =
[1.731, 3.926]). PIK3CA, ESR1, TP53 and ARID1A are found to significantly affect
liver metastasis when RET, FBXW7, ERBB2, CCND2, BRAF and MET are found to
be associated with lung metastasis for both stages. EGFR, KIT and ARID1A are
associated with CNS metastasis. Conclusions: We elucidated that ctDNA mutations
on PIK3CA and other genes dramatically increased in Stage IV patients compared to
Stage |1l patients which provides a new insight on the Stage Il and Stage IV MBC
determination. New set of genes especially PIK3CA are identified to correlate with
metastasis and affect the outcome which may also be reliably used to monitor the
response to therapy. Research Sponsor: Lynn Sage Breast Cancer Research
OncoSET Program, Robert H Lurie Cancer Center.

1027 Poster Session (Board #112), Fri, 8:00 AM-11:00 AM

Genomic mapping to identify mutations in RYR2 and AHNAK in basal-like
breast tumors expressing PD-L1. First Author: Francisco J Cimas,
Translational Oncology Laboratory, CRIB-UCLM, Albacete, Spain

Background: Basal-like breast cancer is a specific subtype of breast tumors
with limited therapeutic options. Although treatment with the anti-PD-L1
antibody atezolizumab has recently shown clinical activity in this setting, not
all patients do respond even expressing high levels of PD-L1. In the present
article we explored the presence of mutations in breast cancer tumors with
high expression of PD1 and PD-L1 with the aim to identify molecular cor-
relates associated with outcome. Methods: We used RNA-seq and muta-
tional data from 971 breast cancer patients using the TCGA dataset, to
identify mutations in patients with high levels of PD1 and PD-L1. Data
analysis was performed using DESeq R and MAFTools Bioconductor
packages. Transcriptomic signatures from the identified mutations were
associated with outcome using the Kapplan-Meyer Plotter tool. We corre-
lated the identified transcripts with immune populations using TIMER online
tool and correlation between genes with Cancertool online platform.
Results: We identified co-occurrent mutations in RYR2 and AHNAK in 8%
and 5% of basal like tumors, respectively, in patients with high levels of PD1
and PD-1. The transcriptomic signature of these mutations conferred good
prognosis for relapse free survival (RFS) and overall survival (OS). CXCL9 for
RYR2 and GBP5, C1QA, IL2RG, CSF2RB and IDO1 for AHNAK were the
most relevant genes identified in these signatures. Expression of CXCL9,
GBP5, IL2RG and IDO1 correlated with the presence of immune cell
populations mainly dendritic cells. This signature, including CXCL9, GBP5,
CI1QA, IL2RG, CSF2RB and IDO1 classified patients with favorable RFS (HR
0.27Cl10.2-0.30; p=1.1e-16)and OS (HR 0.18 C1 0.09-0.34; p=6.8e-9).
This signature showed a stronger prediction capacity compared with already
described immunologic signatures. Finally we identify that LAG3 was the
only gene commonly present in both signatures and correlated positively with
the expression of PD1 and PD-L1. Conclusions: We describe two novel
mutations which transcriptomic signatures associated with favorable out-
come in basal-like tumors that express elevated levels of PD1 and PD-L1.
Future studies should be performed to confirm the role of these mutations
and signatures in relation with clinical activity of PD1/PD-L1 inhibitors.
Research Sponsor: CRIS Foundation, AECC Foundation.

1029 Poster Session (Board #114), Fri, 8:00 AM-11:00 AM

Prognostic and predictive effects of circulating and disseminated tumor cells
in breast cancer: A National Cancer Database (NCDB) analysis. First Author:
Nadeem Bilani, Cleveland Clinic Florida, Weston, FL

Background: Alongside other biomarkers, circulating tumor cells (CTCs) and
disseminated tumor cells (DTCs) could contribute to our growing under-
standing of the breast cancer (BC) “liquid biopsy”. This study evaluated 1)
clinicopathologic factors associated with CTCs and DTCs, 2) the prognostic
value of CTCs and DTCs by disease stage, 3), the efficacy of chemotherapy by
CTC and DTC status. Metheds: We conducted a retrospective analysis of BC
using the 2004-2016 National Cancer Database (NCDB). The NCDB defines
CTCs as isolated tumor cells (ITCs) found in the blood (using assays such as
reverse transcriptase polymerase chain reaction or immunohistochemistry)
distant from the breast. DTCs are ITCs found in the bone marrow or other non-
regional tissues. To evaluate variables associated with CTCs or DTCs, we
used chi-squared and Wilcoxon rank-sum tests (univariate), followed by
multivariate logistic regression. Consequently, we included CTC or DTC
status in a multivariate, stage-by-stage Cox regression analysis for overall
survival (OS). After adjusting for receptor status and staging, we used the
Kaplan-Meier method to explore chemotherapy efficacy in CTC- or DTC-
positive vs. CTC- or DTC-negative subsets. Results: 4,846 cases reported
CTC-status, 1,454 (21.1%) of which were positive. 4,993 cases reported
DTC-status, 1,400 (20.3%) of which were positive. Factors associated with
positive CTC status were HER2-positivity, progesterone receptor-positivity,
lobular histology and N-staging. Factors associated with positive DTC status
were being White, HER2-positivity, lobular histology and N-staging. Positive
CTC-status was associated with poor OS overall in late-stage (Il and 1V)
(HR1.477,95% Cl: 1.129-1.931, p=0.004) but not early-stage BC (O, I, 1)
(p =0.110) disease. DTC-status was not associated with OS in early-stage or
late-stage subsets. In hormone receptor (HR)-positive disease, chemotherapy
was associated with better OS when CTC-status was also positive both in early-
stage (p = 0.003) and late-stage (p = 0.023) disease. In a subset of the same
BC subtype with negative CTC-status, however, chemotherapy conferred no
survival benefit (p =0.638 for early-stage, p=0.501 for late-stage). DTC status
was not a significant predictor of chemotherapy efficacy in early or late-stage,
HR+ disease. Conclusions: This study suggests that CTC-status is a stronger
prognostic factor at later stages of BC; yet it can also help guide man-
agement of early-stage disease as it appears predictive for chemotherapy
benefit. Research Sponsor: None.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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1030 Poster Session (Board #115), Fri, 8:00 AM-11:00 AM

The contribution of clinical subtype to survival differences among patients
with de novo and recurrent metastatic breast cancer (AMBC). First Author:
Danielle Marie File, University of North Carolina, Chapel Hill, NC

Background: Patients with de novo metastatic breast cancer (dMBC) have
superior median overall survival (mOS) compared to recurrent metastatic
breast cancer (rMBC). Whether patient characteristics, prior treatment, tumor
stage and innate biological differences contribute to this observation is un-
known. Methods: Clinical and pathological data from patients diagnosed with
MBC from 2011 to 2017 at the University of North Carolina (UNC) was ob-
tained from the prospective UNC Metastatic Breast Cancer Clinical Database
(223 dMBC, 607 rMBC). Only patients with known survival status were in-
cluded. Subtype was determined by hormone receptor (HR) and HER2 staining
of the primary tumor. Pathologic staging results were used when available,
otherwise clinical staging was used. Patient and tumor characteristics were
compared using chi-square testing, and survival outcomes by Cox proportional
hazards modeling. Results: 26.9% of patients with MBC presented with
dMBC, with significant variation in the ratio of dMBC to rMBC across subtypes.
In particular, there were more cases of HER2+ dMBC than rMBC (26.9% vs
14.0%) and fewer cases of triple negative dMBC (20.6% vs 35.3%)(p-value
< 0.001). Nearly half of all cases of HR-/HER2+ MBC were de novo (48.2%).
dMBC was significantly associated with older age (p = 0.002), lower grade (p =
0.027), higher T and N stage (p < 0.001) and African American race (30% vs
22%, p=0.022). There was no significant difference in proportion of patients
with visceral metastatic disease or in number of metastatic sites at diagnosis.
Median follow up was 39 months in both cohorts. mOS was 12 months greater
in dMBC than rMBC (34m vs 22m, p < 0.001). These differences were
significant across all subtypes except HR+/HER2+. The difference in mOS
between dMBC and rMBC was greatest in the HR-/HER2+ subgroup (45m vs
15m, p = 0.006). In multivariable analysis, dMBC remained associated with
improved survival (adjusted hazard ratio 0.59, p < 0.001) independent of
variables including age, race, subtype, grade and number of metastatic sites at
diagnosis. Conclusions: Patients with dMBC have significantly better prog-
nosis than those with rMBC. This improved outcome is in part due to subtype
variation, with more triple negative and fewer HER2+ tumors in rMBC, however
these differences largely remained when stratified by subtype. In multivariable
analysis, de novo presentation of MBC remained an independently significant
contributor to longer survival. Further investigation should focus on biologic
differences between dMBC and rMBC. Research Sponsor: John William Pope
Foundation.

1032 Poster Session (Board #117), Fri, 8:00 AM-11:00 AM

Organ specificity dictates tumor immune infiltration and composition in
metastatic breast cancer; lessons from a rapid autopsy tissue collection
study. First Author: Colt Egelston, City of Hope, Duarte, CA

Background: Immune composition in the tumor microenvironment (TME) of
patient tumors has proven to play a central role in the propensity of tumors to
metastasize and respond to therapy. Evidence has suggested that the metastatic
TME is immune aberrant, however limited sample size and numbers has made
assessment of the immune TME in the development of multi-organ metastases
difficult. Here we utilize a rapid autopsy tissue collection protocol to assess the
infiltration and composition of the immune TME in numerous metastatic tissue
sites, paired disease-free tissue sites, and the associated tissue draining lymph
nodes. Methods: Post-mortem tissues were collected from six metastatic breast
cancer patients shortly after death through City of Hope's “Legacy Project for
Rapid Tissue Donation” Program. The average post mortem interval (PMI) for
tissue collection was 6 hours. Collected specimens include metastatic lesions
and paired non-cancer samples from every cancer-involved organ, disease-free
specimens from non-involved major organs, distant and tumor-draining lymph
nodes (both cancer-infiltrated and disease free), as well as blood. Immediately
following collection, specimens were processed into single cell suspension for
flow cytometry. Over 80 immune cell phenotypes were assessed, including
CD8+ and CD4+ T cell subsets, B cell subsets, natural killer (NK) cells, tumor
associated macrophages (TAMs), dendritic cell subsets, and other cells.
Results: Tumor infiltrated tissues were found to have comparable immune cell
densities and composition compared to paired disease-free tissues of the same
organ type. However, immune cell densities in metastatic tissues and disease-
free tissues were significantly different between organ types, with lung immune
infiltration consistently being greater than liver tissues. Differences in immune
composition between tissue sites were also observed. Notably, liver tissues
favored the presence of central memory CD8+ T cells, while lung tissues favored
the presence of CD8+ tissue resident memory T cells. Relative to disease-free
lung tissues, tumor infiltrated lungs contained diminished frequencies of
CD8+ tissue resident memory T cells and altered B cell phenotypes.
Conclusions: These data suggest that immune monitoring and trafficking of
metastatic tissues site is dictated by organ type, which can be altered in
composition by tumor infiltration. Further studies such as these may reveal
organ-specific mechanisms of response to therapeutic interventions. Research
Sponsor: Waisman Foundation.

1031 Poster Session (Board #116), Fri, 8:00 AM-11:00 AM

Identification of pathogenic ROS1 alterations in cell-free DNA (cfDNA) from
patients with breast cancer. First Author: Jeremy Meyer Force, Duke Uni-
versity Medical Center, Durham, NC

Background: ROS1 is an important proto-oncogene involved in the devel-
opment of various cancers for which we have FDA approved therapies. While
activation of the ROS1 tyrosine kinase receptor has been reported in 1-2% of
lung cancers, the frequency and type of ROSI alterations in breast cancer
have not been fully explored. We previously described the incidence of ROS1
alterations from breast cancer tissue. The purpose of this study was to identify
the incidence of ROS1 genomic alterations occurring in cfDNA from patients
with breast cancer. Methods: We queried 16,053 breast cancer samples from
the Guardant Health breast cancer database between June 2015 - October
2019 to identify the incidence of ROSI alterations detected in cfDNA in
breast cancer. We identified fusion partner genes and classified each al-
teration type into the following categories: fusion, single nucleotide variants
(SNVs), and indels. Radical amino acid changes occurring at conserved re-
gions across the ROS1 gene were identified. /n vitro analyses were used to
investigate the effect of ROSI nonsynonymous mutations on the ROS1
protein. We made associations with ROS1 alterations and co-occurring
mutated genes. Results: Nonsynonymous ROS1 alterations from the Guar-
dant Health breast cancer database were found in 162 samples from 142
patients in the 16,053-patient cohort (1%). Alterations found included: 1
(0.6%) ROSI-SLC35F1 fusion, 155 (95.7%) SNVs, and 6 (3.7%) indels. Of
the 155 SNVs, we identified 23 (14.8%) mutations occurring in the ROSI
kinase, of which, 20 (12.9%) occurred at highly conserved regions and 15
(9.6%) harbored radical amino acid changes. The top 5 co-occurring mutations in
samples with ROS1 alterations were TP53 (50%), PIK3CA (44%), ESR1 (27 %),
EGFR (21%), and FGFR1 (18%). Conclusions: A modest incidence of ROSI
genomic alterations occurs in cfDNA from patients with breast cancer. New so-
matic alterations in the ROS I gene were identified from Guardant Health that were
not detected in publicly available databases. A portion of mutations occurred at
highly conserved regions across the ROS1 gene suggesting these may be more
actionable than currently recognized. /n vitro analyses of ROSI gene activation
from these newly discovered somatic alterations are being investigated with results
to be reported. Co-occurring mutations reveal a unique genotype associated with
ROS]1 alterations that may play a biologic role in ROS1-mediated pathogenesis.
Research Sponsor: METAvivor Early Career Investigator Award: Triangle Mets-
querade Presented In Memory of Kristie Godwin Rolan.

1033 Poster Session (Board #118), Fri, 8:00 AM-11:00 AM

Predictor of trastuzumab-induced cardiotoxicity in breast cancer (BC) pa-
tients: HER2/neu 655 polymorphisms, biochemical and clinical features.
First Author: Isabel Blancas, Oncology Department, San Cecilio University
Hospital, Granada, Spain

Background: The introduction of trastuzumab in the treatment scheme of the
HER2 BC patients has improved the evolution of the disease. Nevertheless, some
of this patients develop cardiotoxicity. We studied some of our population of HER2
positive BC patients treated with trastuzumab trying to find predictors for de-
veloping cardiotoxicity, specifically the association of the HER2 lle655Val A°G
polymorphism with trastuzumab-induced cardiotoxicity and with survival and
some biochemical and clinical features. Methods: For the study breast cancer
patients were recruited from San Cecilio University Hospital in Granada (Spain)
who were treated with trastuzumab. HER2 Ile655Val A’G polimorphism was
performed in 93 patients using Tagman SNP technology. We analyzed the relation
of polymorphisms with disease free survival (DFS) and overall survival (OS). We
also could asses 66 patients who had biochemical measurement of NTpro BNP
during the treatment with trastuzumab and cardiovascular risk factors including
diabetes, hypertension, smoking, hypercholesterolemia and body mass index
(BMI). Cardiotoxicity was defined as a = 10% decrease of the left ventricular
ejection fraction (LVEF) from baseline, a LVEF below 40% or any clinical man-
ifestation of heart insufficiency. NT-proBNP cut-off points were considered to
stablish normal or abnormal values adjusted by patient age. Results: Genotype
frequencies of HER2/neu 655 met Hardy-Weinberg equilibrium (p = 0.363).
Logistic regression analysis adjusted by hormonal status and anthracycline
treatment showed higher cardiotoxicity risk for AG vs AA Her2-11e655 poli-
morphism (OR = 3.00, CI95% 1.07-8.41, p = 0.037) or for AG vs AA+GG Her2-
116655 polimorphism (OR = 3.21, CI95% 1.15-8.96, p = 0.026). We did not find
association between HERZ2neu Ile655Val polymorphism and DFS or OS. NT-
proBNP baseline higher than the range (OR 5.9, 95% CI 1.2 - 28.5, p = 0.028)
and diabetes mellitus (OR 22.0, 95% Cl 5.7 - 85.4, p = 0.000) were found to be
related with the development of cardiotoxicity. Conclusions: HER2-11e655 A*G
polymorphism is significantly associated with higher risk of trastuzumab-induced
cardiotoxicity but it is not correlated with DFS neither OS. Diabetes or baseline
high NT-proBNP levels are predictors for the development of trastuzumab-
induced cardiotoxicity. These parameters should be considered for a closer fol-
low up and for preventive actions as accurate glycaemic control for patients who
will receive trastuzumab. Research Sponsor: Fundacién Ramén Areces, Madrid,
Spain.
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Detection of actionable gene mutations in breast cancer by amplicon-based
next-generation sequencing liquid biopsy. First Author: Jing Shan Lim,
Lucence Diagnostics, Singapore, Singapore

Background: The PI3K-inhibitor, alpelisib, was approved for the treatment of
hormone receptor (HR)-positive, HER2-negative breast cancers with PIK3CA
mutations based on findings from the SOLAR-1 trial. PIK3CA-positivity in
tumor tissue was 29% (341/1172), but was only 15% (177/1172) in plasma
cell-free DNA (cfDNA). The lower mutation detection rate observed in cfDNA
may limit the clinical application of liquid biopsy in breast cancer. Amplicon-
based next-generation sequencing (NGS) approach may confer improved
sensitivity, allowing more effective profiling. We conducted a study to evaluate
the use of this technology. Methods: Plasma cfDNA from 113 breast cancer
patients (82.3% metastatic) underwent real-world testing in a CAP and
1ISO015189 accredited central laboratory. We analysed genetic alterations in
cfDNA using an amplicon-based NGS technology. The presence of PIK3CA
and other mutations relevant to breast cancer were correlated to molecular
subtypes and treatment histories. Results: At least one mutation was detected
in 70.8% of cases. Mutations were more frequent in metastatic cases (77.4%)
compared to non-metastatic cases (27.3%). Across all patients, mutations in
PIK3CA(33.6%), TP53(32.7%), ESR1(22.1%), GATA3(7.1%) and ERBB2
(7.1%) were most frequently detected, in accordance with tumor tissue
genotyping studies. PIK3CA mutations were more common in HR+ HER2-
patients (44.4% vs 28.6% of other patients). Among PIK3CA-mutant cases,
multiple PIK3CA mutations were present in 18.4% of cases, and hotspot
mutations H1047R (34.2%), E542K (26.3%) and E545K (15.8%) were most
frequent. An association was seen between P/K3CA mutation and prior
treatment with CDK4/6 inhibitors (palbociclib, ribociclib) or mTOR inhibitor
(everolimus), with 58% of P/IK3CA-mutant cases having received these
treatment previously compared to only 20% of PIK3CA-wild type (wt) cases. In
addition, 75% of previously treated ESRI-mutant cases had specifically re-
ceived hormonal treatment, compared to 60 % of ESRI-wt cases that received
any treatment. Conclusions: We report similar PIK3CA mutation frequencies
(~30%) with amplicon-based NGS on cfDNA compared to tumor tissue testing
in breast cancer. Importantly, other driver mutations were also observed at
similar frequencies as external tissue studies, implying high sensitivity as the
primary reason for performance. This supports the clinical utility of an
amplicon-based NGS-based approach to liquid biopsy for the sensitive de-
tection of actionable mutations in breast cancer. Research Sponsor: Lucence
Diagnostics.

1037 Poster Session (Board #122), Fri, 8:00 AM-11:00 AM

Clinical activity of MCLA-128 (zenocutuzumab) in combination with endo-
crine therapy (ET) in ER+/HER2-low, non-amplified metastatic breast can-
cer (MBC) patients (pts) with ET-resistant disease who had progressed on a
CDK4/6 inhibitor (CDK4/6i). First Author: Barbara Pistilli, Gustave Roussy,
Villejuif, France

Background: MCLA-128 (zenocutuzumab) is an ADCC-enhanced human-
ized bispecific antibody targeting HER2 and HER3 and potently blocking
HER3-ligand induced receptor dimerization. Upregulation of Her2:Her 3
pathway is a means of resistance to ET in HR+ breast cancer, indicating a
potential role for MCLA-128. In preclinical studies, the combination of
MCLA-128 with ET in breast cancer xenografts outperformed single drug
treatments. The current study explores the use of MCLA-128 to rescue pts
with ET-resistant MBC who have progressed on a CDK4/6i. Methods: This
phase |1, open-label trial planned for up to 40 evaluable women with HR+,
HER2 low (IHC 1+/IHC 2+ with negative FISH) MBC, who had progressed
on a CDK4/6i and up to 3 lines of ET, who had received = 2 chemotherapy
regimens in the metastatic setting. Pts received MCLA-128 (750 mg, 2h IV,
flat dose) q3w combined with last ET on which the pt had previously pro-
gressed immediately prior to study entry. Disease control rate (DCR; RECIST
1.1, per investigator), best overall response (BOR), overall response rate
(ORR), safety, and PK, are evaluated. Data cut off was 14Nov2019.
Results: 48 pts were treated, all of whom had progressed on a CDK4/6i. Pts
had received a median 2 prior ET lines (range 1-5) and 1 line (range 1-3) of
chemotherapy. Pts had a median number of 3 metastatic sites (range 1-6)
and 42 (88%) had visceral involvement. Among 42 pts evaluable for effi-
cacy, DCR was 45% (90% Cl 32-59) with 2 pts having unconfirmed PR and
19 pts SD as BOR. Common related AEs (all grades; G3-4) were asthenia/
fatigue (27%; 2%), diarrhea (25%; 0), nausea (21%; 0). No clinically
significant LVEF decline was seen. At the end of cycle 1, mean trough level of
MCLA-128 was 15.5 pg/mL, and mean terminal half-live was 102 h (n = 19-
21). Data on the primary endpoint, clinical benefit rate at 24 weeks, and
biomarkers will be provided. Conclusions: The addition of MCLA-128 to the
last line of ET showed clinical activity after ET+CDK4/6i failure and a fa-
vorable safety profile. Clinical trial information: NCTO3321981. Research
Sponsor: Merus NV.

1036 Poster Session (Board #121), Fri, 8:00 AM-11:00 AM

Trastumab deruxtecan for HER2-positive metastatic breast cancer: DESTINY-
BreastO1 subgroup analysis. First Author: Shanu Modi, Memorial Sloan
Kettering Cancer Center, New York, NY

Background: Trastuzumab deruxtecan (T-DXd; DS-8201) is an antibody-
drug conjugate composed of an anti-HER2 antibody, a cleavable linker,
and a cytotoxic topoisomerase | inhibitor. In the pivotal DESTINY-BreastO1
trial, efficacy of T-DXd in HER2-positive metastatic breast cancer (mBC) was
demonstrated, with an objective response rate (ORR) of 60.9% and median
progression-free survival (mPFS) of 16.4 months. Methods: DESTINY-
BreastO1l was a single-group, open-label, multicenter, phase Il trial of
184 patients with HER2-positive mBC previously treated with trastuzumab
emtansine (T-DM1) who received T-DXd at 5.4 mg/kg. Multivariate analysis
using logistic regression models (ORR) and Cox proportional hazards models
(duration of response [DOR], mPFS) explored 15 relevant clinical predictor
variables. Circulating tumor DNA (ctDNA) was collected prior to the first dose,
every 3 cycles of treatment, and at the end of treatment. Sequencing was done
via GuardantOMNI (Guardant Health) for single-nucleotide variation/insertion
and deletion, amplification, and fusion of = 500 genes. Results: Efficacy in
all evaluated clinical subgroups was similar to the overall ORR 60.9% and
mPFS 16.4 months with ranges from ORR 46.4%-74.5% and mPFS 12.3-
18.1 months. Variables associated with improved ORR, DOR, or mPFS included
hormone receptor positive status, fewer prior treatment regimens (continuous
variable), pertuzumab given in the first or second line, and normal renal and
hepatic function. Variables that did not impact efficacy outcomes compared to
the overall population include age, race, region, ECOG PS, HER2 IHC 3+ status,
progesterone receptor status, best response to T-DM1, time since diagnosis, and
history of brain metastases. In 48 subjects with progression as of data cut date,
metastases were most commonly observed in the liver, lung, and lymph nodes.
Only 8% (4 of 48) had progression involvement in the brain upon disease
progression. Decrease of ERBB2 copy number in ctDNA was seen on treatment
and correlated with clinical response. Additional changes in molecular markers
on treatment and following progression will be described. Conclusions: T-DXd
demonstrated strong efficacy in all clinical subgroups analyzed. Further ex-
ploration of both clinical and molecular variables to determine biomarkers of
efficacy may be warranted. Clinical trial information: NCT03248492. Research
Sponsor: Daiichi Sankyo, Inc.

1038 Poster Session (Board #123), Fri, 8:00 AM-11:00 AM

Addition of endocrine therapy to dual anti-HER2 targeted therapy in initial
treatment of HER2+/HR+ metastatic breast cancer. First Author: Matthew
Loft, The Walter and Eliza Hall Institute of Medical Research, Melbourne,
VIC, Australia

Background: The combination of dual anti-HER2 targeted therapy and chemotherapy is the
current first line standard of care for HER2+ metastatic breast cancer. Endocrine therapy (ET)
is the backbone of treatment in hormone receptor positive (HR+) disease, but the role of the
addition of endocrine therapy following chemotherapy in HER2+/HR+ disease remains un-
clear as pivotal first line clinical trials excluded endocrine therapy use. Methods: Data from a
multi-site community cohort of consecutive HER2+ metastatic breast cancer patients di-
agnosed between 1 January 2012 and 31 August 2019 was examined. Patients were treated at
clinician discretion. The subset of patients eligible for this analysis were those that were HR+
and had received first line dual anti-HER2 targeted therapy. Results: Of 132 eligible patients
included in the analysis, 78 (59.1%) received endocrine therapy and 54 (40.9%) did not.
Median follow up was 25.9 months. There were no significant differences between the two
groups based on age, performance status, previous therapy or de novo disease (Table),
however, patients with bone metastases were more likely to receive ET in conjunction with first
line dual anti-HER2 therapy (71% vs 52%, p=.043). The addition of ET was associated with
improved progression free (HR 2.1, 95% Cl 1.2-3.5, p=0.007) and overall survival (HR 2.7,
95% Cl 1.2-5.5, p=0.007) in multivariate analysis. No increase in serious adverse events was
noted although endocrine therapy related toxicities were not specifically collected.
Conclusions: In this real-world series, the addition of ET to first line dual anti-HER?2 therapy in
HER2+/HR+ metastatic breast cancer was associated with improved progression free and
overall survival. Further research is required to validate these findings and examine the role of
CDK4/6 inhibitors in this disease, but may provide reassurance to clinicians considering ET in
this clinical context. Research Sponsor: None.

With endocrine Without endocrine
Characteristic n =78 (59%) n =54 (41%) p value
Age
Median (IQR) 56 (45 - 67) 59 (48 - 69) 0.355
Metastatic at diagnosis
Yes 31 (39.7%) 31 (57.4%) 0.053
No 47 (60.3%) 23 (42.6%)
Adjuvant HER2 therapy n=47 n=23
Yes 33 (70.2%) 13 (56.5%) 0.292
No 14 (29.8%) 10 (43.5%)
ECOG
0-1 75 (96.2%) 50 (92.6%) 0.685
>2 3 (3.8%) 3 (5.6%)
Unknown 0 (0%) 1(1.8%)
Hormone receptor status
ER+, PR+ 48 (61.5%) 24 (44.4%) 0.051
ER+, PR- 28 (35.9%) 24 (44.4%)
ER-, PR+ 2 (2.6%) 6(11.1%)
Median progression free survival 28.8 months 17.2 months 0.004
Median overall survival 63.2 months 34.3 months 0.005
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1039 Poster Session (Board #124), Fri, 8:00 AM-11:00 AM

A phase | dose escalation study evaluating the safety and tolerability of a
novel anti-HER2 antibody-drug conjugate (PF-06804103) in patients with
HER2-positive solid tumors. First Author: Funda Meric-Bernstam, MD
Anderson Cancer Center, Houston, TX

Background: PF-06804103 is an anti-HER2 immunoglobulin G1 antibody-
drug conjugate (ADC), comprising an anti-HER2 monoclonal antibody
conjugated with a cleavable linker to the cytotoxic agent Aur0101. PF-
06804103 demonstrated strong activity in low to high HER2-expressing
preclinical tumor models. In this study, the safety and tolerability of PF-
06804103 was assessed in patients with advanced breast cancer (BC) or
gastric cancer (GC). Methods: This multi-center, open-label, first-in-patient,
phase | study (NCT03284723) has two parts: dose escalation (Part 1) and
dose expansion (Part 2). In Part 1, groups of adult patients (pts) with HER2+
BC or HER2+ GC, who are resistant or intolerant to standard therapy or for
which no standard therapy is available, received PF-06804103 intrave-
nously once every 21 days (Q3W); dosage was escalated per cohort. Primary
objectives were to evaluate the safety and tolerability of PF-06804103,
characterize its dose-limiting toxicities (DLTs), and determine the recom-
mended phase 2 dose. Response was assessed using RECIST v1.1. Ob-
jective response rate (ORR) was calculated for response-evaluable pts with
target lesions at baseline and =1 post-baseline assessment (including
unconfirmed responses). Results: A total of 35 pts (BC: n = 20; GC: n = 15)
received PF-06804103 at escalating dose levels (0.15 mg/kg: n=2; 0.5 mg/kg:
n=2; 1.2 mg/kg: n=2; 2 mg/kg: n=4; 3 mg/kg: n=10; 4 mg/kg: n=9; 5 mg/kg:
n = 6). The median (range) number of prior therapies was 6 (3—-18) and 3 (1-6)
for BC and GC groups, respectively (all pts had prior HER2-targeted therapy). The
3 most common, drug-related adverse events (any grade) were alopecia (n =17,
48.6%), fatigue (n =15, 42.9%), and neuropathy (n =9, 25.7%). DLTs (mostly
grade 3) occurred in 3 pts and included arthralgia, neuropathy, myalgia, fatigue,
and osteomuscular pain. Preliminary ORR in the patients treated with
doses =3mg/kg was 52.4% (11/21). Conclusions: The PF-06804103
ADC demonstrated manageable toxicity and promising anti-tumor activity
in this small, heavily pretreated study population. Clinical trial informa-
tion: NCT03284723. Research Sponsor: Pfizer.

1041 Poster Session (Board #126), Fri, 8:00 AM-11:00 AM

Preliminary safety, efficacy and pharmacokinetics (PK) results of KN026, a
HER2 bispecific antibody in patients (pts) with HER2-positive metastatic
breast cancer. First Author: Dongmei Ji, Fudan University Shanghai Cancer
Center, Shanghai, China

Background: KNO26 is a novel bispecific antibody that simultaneously binds to
two distinct HER2 epitopes, the same domains as trastuzumab (ECD4) and
pertuzumab (ECD2). It blocks ligand-dependent and independent tumor growth
and enhances HER2 receptor internalization. In preclinical studies, KNO26
showed activity in trastuzumab plus pertuzumab resistant tumor cell lines. This
first-in-human study evaluated the safety/tolerability, pharmacokinetics (PK), and
preliminary efficacy of KNO26 monotherapy. Methods: This dose-escalation and
expansion study enrolled Chinese patients (pts) with metastatic breast cancer who
have failed prior anti-HER2 therapy. All pts intravenously received KNO26
monotherapy at ascending dose of 5 mg/kg (QW), 10 mg/kg (QW), 20 mg/kg (Q2W)
or 30 mg/kg (Q3W). Dose limiting toxicity (DLT) evaluation period was 28 days for
QW and Q2W, and 21 days for Q3W. Efficacy evaluation was performed by RECIST
1.1 every 6 weeks and safety assessment according to CTCAE v 4.03. Results: As
of the Jan, 22, 2020, 63 pts [median age: 54 years (31~69)] enrolled and 62 pts
were included in the efficacy analysis. 41 pts remained on treatment and 22 pts
discontinued treatment due to disease progression (n = 21) and adverse events (n
= 1). The median treatment duration was 12 weeks (range: 4~62 weeks). Median
prior lines of therapies are 3 (range: 1~15), and median prior lines of HER2 target
therapies are 2 (range: 1~12). No DLTs were observed. Treatment-related AEs
(TRAESs) occurred in 49 pts and 4 pts experienced 4 grade 3 TRAE (hypertension,
infusion related reaction, transaminases increased and ventricular arrhythmia).
The common (= 10%) TRAE were pyrexia (23.8%), diarrhea (19.0%), aspartate
aminotransferase increased (15.9%), neutrophil count decreased (11.1%) and
white blood cell count decreased (11.1%). The objective response rate at rec-
ommended Phase 2 dose levels (n = 56) was 32.1% (95% Cl 20.3, 46.0) and
disease control rate 76.8% (95% Cl 63.6, 87.0). Pharmacokinetic analysis
showed exposure (Cpax and AUCq4) of KNO26 increased by dose. The recom-
mended Phase 2 dose (RP2D) were 20 mg/kg Q2W and 30 mg/kg Q3W.
Conclusions: KNO26 is well tolerated and has demonstrated encouraging anti-
tumor activity in HER2-positive breast cancer patients who have failed standard
anti-HERZ2 therapies. The recommended Phase 2 dose (RP2D) of KNO26 were 20
mg/kg Q2W and 30 mg/kg Q3W. Phase Il trials in various HER2-positive and
HER2-low/intermediate solid tumors are currently ongoing. Clinical trial infor-
mation: NCT03619681. Research Sponsor: Alphamab (Australia) Co Pty Ltd.

1040 Poster Session (Board #125), Fri, 8:00 AM-11:00 AM

SOPHIA analysis by chemotherapy (Ctx) choice: A phase Il (P3) study of
margetuximab (M) + Ctx versus trastuzumab (T) + Ctx in patients (pts) with
pretreated HER2+ metastatic (met) breast cancer (MBC). First Author:
Santiago Escrivd, Medical Oncology Department, Vall d’Hebron University
Hospital. Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain

Background: Despite advances, pretreated HER2+ MBC remains incurable with ongoing
need for new therapies. Investigational M has similar HER2 binding and antiproliferative
effects as T. Relative to T, M Fc engineering increases binding affinity for both variants of
activating Fc receptor (FcR) CD16A and decreases affinity for inhibitory FcR CD32B,
coordinately activating innate and adaptive immunity. In a Phase 3 (P3) trial, M prolonged
PFS over T (Table). Second interim OS results from Sept 2019 also favor M (hazard ratio
[HR], 0.89; 95% Cl 0.69-1.13; nominal P=0.326). Methods: SOPHIA (NCT02492711),
an open-label P3 trial, enrolled pts with HER2+ MBC after pertuzumab and 1-3 lines of
prior treatment (Tx) for MBC. Randomization was 1:1 to M (15 mg/kg IV g3w + Ctx) or T (6 [8
for loading dose]l mg/kg IV q3w + Ctx), stratified by met sites (=2, >2), lines of Tx for met
disease (=2, >2), and Ctx choice, including capecitabine (Cap), eribulin (Eri), gemcitabine
(Gem), or vinorelbine (Vin). Primary endpoints were central blinded PFS and OS, assessed
sequentially using the stratified log-rank test. Results: Investigator chemotherapy choices and
results by chemotherapy are shown in the table. Subjects receiving Eri and Gem had the lowest
PFS hazards ratios (HRs), favoring M over T, although no statistical significance of individual
chemotherapy subgroups was seen. There was variable toxicity among Ctx subgroups, and
fewer subjects receiving Cap had Ctx related Grade 3 or higher (>=Gr 3) AEs. In this unblinded
study, more subjects on M than T in all subgroups discontinued Ctx while continuing study
antibody. Conclusions: In combination with chemotherapy in pretreated HER2+ MBC, M
improved PFS over T. Safety was manageable in all Ctx subgroups. Differences among HRs for
chemotherapy subgroups may be driven by selection bias and/or sensitivity differences.
Clinical trial information: NCT02492711. Research Sponsor: MacroGenics.

SOPHIA results by chemotherapy.

PFS, 265
events >= Gr 3 Ctx Related AEs leading to Ctx
HR (95% CI)* AEs** Discontinuation**
Intent-To-Treat 0.76 41.7% Mvs 40.6% T 11% Mvs 6.4% T
(N=536) (0.59-0.98)
Capecitabine 0.77 25% M vs 28% T 11.8% Mvs 8.5% T
(n=143) (0.47-1.26)
Eribulin (n=136) 0.66 45.5% M vs 48.5% T 13.6% Mvs 5.9% T
(0.42-1.05)
Gemcitabine 0.58 40% Mvs 53.1% T 17.1% M vs 15.6% T
(n=66) (0.29-1.18)
Vinorelbine 0.90 51.6% Mvs 40% T 6.3% Mvs 2.1% T
(n=191) (0.60-1.35)

* Primary PFS data cutoff 10 October 2018: 536 Intent-To-Treat subjects ** Safety data cutoff 10
April 2019: 530 subjects receiving any study therapy

1043 Poster Session (Board #128), Fri, 8:00 AM-11:00 AM

Management of adverse events in patients with HER2+ metastatic breast
cancer treated with tucatinib, trastuzumab, and capecitabine (HER2CLIMB).
First Author: Alicia Frances Clare Okines, The Royal Marsden NHS Foundation
Trust, London, United Kingdom

Background: Tucatinib (TUC) is an investigational TKI, highly selective for HER2 without
significant inhibition of EGFR. HER2CLIMB is a randomized trial of TUC vs placebo in
combination with trastuzumab and capecitabine in patients (pts) with HER2+ breast
cancer (NCT02614794, Murthy NEJM 2019). The most common G =3 adverse events
(AEs) with higher incidence on the TUC arm (diarrhea, palmar-plantar erythrodysesthesia
syndrome [PPE], and elevated liver enzymes) are described herein. Metheds: Given that
pts on the TUC arm had a longer duration of tx than those on the control arm, time-at-risk
exposure-adjusted incidence rates of diarrhea, AST, ALT, and PPE were calculated as the
number of pts with an event divided by the total exposure time-at-risk of an initial oc-
currence of the event among pts in the tx group. Time-to-event analyses were conducted
for AST/ALT/bilirubin (in aggregate), diarrhea, and PPE. Results: Diarrhea and elevated
AST/ALT/bilirubin on both the TUC and control arms were primarily G1/2 and manageable
with dose modifications, and in some cases of diarrhea, with antidiarrheal tx. Median time
to diarrhea onset was shorter on the TUC arm compared to control. For AST/ALT/bilirubin
and PPE, median time to first onset was Cycles 1 and 2. On the TUC arm, antidiarrheals
were used in 49.7% of cycles in which diarrhea was reported (39.8% on the control arm),
and when used, the median duration of use on each arm was 3 days per cycle. Prophylactic
antidiarrheals were not required per protocol. When adjusted for exposure (time-at-risk
exposure-adjusted incidence rate per 100 person-years), the difference in G =3 events
between tx arms becomes similar for diarrhea and PPE (21 vs 17 and 21 vs 19). The
difference in G =3 events between arms is reduced for AST and ALT (7 vs 1 and 8 vs 1).
Conclusions: TUC with trastuzumab and capecitabine was well-tolerated. Rates of G =3
diarrhea and PPE were similar between tx arms. Elevated liver enzymes were higher on the
TUC arm, but were transient and reversible. Discontinuation of TUC due to AEs was rare.
Clinical trial information: NCT02614794. Research Sponsor: Seattle Genetics, Inc.

Elevated
Diarrhea AST/ALT/bilirubin PPE

TUuC c TuC C TuC C
Pts with any event, % 80.9 53.3 21.3/20/186 11.2/6.6/10.2 63.4 52.8
G >3 events 129 86 45/54/0.7 0.5/05/25 131 9.1
Median days to onset 12 22 36 32 33 345
Events resolved, % 79.6 84.1 83.7 68.8 54.2 58.3
Median days to resolution 8 6 22 26.5 62.5 51

Dose holds, % 139 86 54/6.4/82 1.0/05/7.1 6.4 2
Dose reductions, % 5.7 46 42/47/22 1.0/0.5/1.0 1.2 05

Dose discontinuations, % 1.0 0.5 0.7/1.0/0.7 0.5/0.5/0.5 0 0

TUC = TUC arm; C = control arm
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1044 Poster Session (Board #129), Fri, 8:00 AM-11:00 AM

Peripheral endothelial function changes during HER2-directed therapy
differ based on whether or not a patient receives anthracycline. First Au-
thor: Antonious Ziad Hazim, Mayo Clinic, Rochester, MN

Background: Trastuzumab is well-demonstrated to be associated with car-
diotoxicity (typically reduced ejection fraction), most commonly in patients
who also receive anthracycline. The vascular effects of trastuzumab and
anthracycline are understudied; we aimed to compare change in endothelial
function during and after trastuzumab and to assess how anthracycline receipt
affects this. Methods: This is an observational prospective study of women with
newly diagnosed HER2-positive breast cancer. All participants underwent
baseline evaluation of endothelial function testing by use of the EndoPAT2000
device approximately every three months over the subsequent 18 months after
the initiation of HER2-directed therapy +/- anthracycline. The primary end-
point was change in endothelial function over time using the reactive hy-
peremia index (RHI). Framingham Risk Score (FRS) and lower RHI are both
known to be independent predictors of future cardiovascular events in the
general population. RHI deterioration was defined as a 20% reduction from
baseline RHI to any available follow-up RHI assessment. Univariate analyses
assessed if age, FRS, baseline RHI, and RHI deterioration differed between
recipients and non-recipients of anthracycline using the Wilcoxon test. A
multivariate logistic model evaluated FRS, age, and anthracycline receipt as
possible independent predictors of RHI deterioration. Results: Among 38
eligible patients who consented and completed baseline assessments in ad-
dition to at least one follow-up assessment, 17 (45%) subsequently received
anthracycline. 145 total follow-up RHI assessments were available overall (5
per patient on average). There were no differences between recipients and non-
recipients of anthracyclines with regard to age [mean 49 years (SD 12) vs 53
years (SD 11); p=0.25], baseline FRS [mean 1.0 (SD 1.0) vs 1.5 (SD 1.4); p=
0.28] or baseline RHI [mean 2.4 (SD 0.6) vs 2.1 (SD 0.7); p=0.09]. RHI
deterioration was more common for anthracycline recipients (mean 43% vs
21%; p=0.004), and in the multivariate model, anthracycline use was the only
independent predictor of RHI deterioration (odds ratio: 2.8; 95% confidence
interval: 1.35-6.07; p=0.006). Conclusions: This study suggests that endo-
thelial dysfunction is more common after combined anthracycline and HER2-
directed therapy than after HER2-directed therapy alone. RHI should be
further studied as a possible early biomarker of cardiovascular toxicity in
patients receiving treatment for breast cancer. Research Sponsor: Breast
Cancer Research Foundation (CLL), Other Foundation.

1046 Poster Session (Board #131), Fri, 8:00 AM-11:00 AM

A phase Ib study of pembrolizumab (pembro) plus trastuzumab emtansine
(T-DM1) for metastatic HER2+ breast cancer (MBC). First Author: Adrienne
Gropper Waks, Dana-Farber Cancer Institute, Boston, MA

Background: Preclinical evidence suggests treatment (tx) with T-DM1 plus an anti-PD1
antibody triggers antitumor immunity. We conducted a phase 1 trial to determine the
safety and explore the efficacy of T-DM1 plus pembro. Methods: Eligible patients (pts)
had MBC previously treated with trastuzumab (H) and taxane (T), were T-DM1-naive, and
received >1 prior line of tx for MBC or developed recurrence within 6 months (mo) of
adjuvant tx. A dose de-escalation (esc) design was used with 6 pts in the dose-finding
cohort, followed by an expansion (exp) cohort at the recommended phase 2 dose (RP2D),
with mandatory baseline biopsies (bx). The primary endpoint was safety and tolerability.
Secondary endpoints included objective response rate (ORR), progression-free survival
(PFS), and clinical benefit rate (CBR: complete response + partial response + stable
disease >24 weeks). Associations between immune biomarkers and tx response were
explored. Results: 20 pts started protocol tx (6 in dose de-esc cohort; 14 in exp cohort).
Median follow-up was 23.5 mo. Pts had median age 54 yrs and median 1 line of prior
MBC tx (range 0-2); 100% had received prior T, H, and pertuzumab. There were no dose-
limiting toxicities in the dose de-esc cohort; thus full doses of T-DM1 (3.6 mg/kg
q21 days) and pembro (200 mg q21 days) were the RP2D. 85% of pts experienced tx-
related adverse events (AEs) > grade (gr) 1; 20% of pts experienced gr3 AEs. There were
no gr>4 AEs. Gr3 AEs were fatigue; AST increase; ALT increase; pneumonia; pneu-
monitis; oral mucositis; and vomiting, each in 1 pt. 17 pts had baseline bx; 6 pts had
repeat bx after 1 tx cycle. Efficacy results, overall and by PD-L1 Combined Positive Score
(CPS; 22C3 staining) and tumor-infiltrating lymphocyte (TIL) status, are shown in the
table. Tumors’ antigen presentation will be explored through HLA/dendritic cell marker
staining and immune signatures by RNA sequencing. Conclusions: T-DM1 plus pembro
was safe and tolerable. The regimen demonstrated clinical activity. Further exploration of
immune-related predictive biomarkers is warranted. Clinical trial information:
NCT03032107. Research Sponsor: Merck.

PD-L1 (evaluable in

N=13) TILs (evaluable inN=13)
(CPS >1) (CPS<1) >10% 0-10%
Overall N=7 N=6 N=2 N=11
ORR 20% 29% 33% 0% 36%
(8.1-41.6) (8.2-64.1) (9.7-70) (0-65.8) (15.2-64.6)
CBR 50% 43% 67% 50% 55%
(29.9-70.1) (15.8-75) (30-90.3) (2.6-97.4) (28-78.7)
PFS, median 9.6 mo 2.9 mo 8.7 mo 2.7 mo 6.1 mo
(2.9-NA) (2.6 -NA) (2.8-NA) (2.7 -NA) (2.8-NA)
Duration of response, median 10.1 mos  10.1 mos NA NA 10.1 mos
(3.1 -NA) (8.4-11.7) (3.1 -NA) (3.1 - NA)

Values are listed as estimate (95% confidence interval)

1045 Poster Session (Board #130), Fri, 8:00 AM-11:00 AM

Interstitial lung disease in Japanese patients with HER2-expressing meta-
static breast cancer receiving trastuzumab deruxtecan. First Author: Masaya
Hattori, Department of Breast Oncology, Aichi Cancer Center, Nagoya, Japan

Background: Trastuzumab deruxtecan (T-DXd) is a new potent HER2-
targeting antibody-drug conjugate in patients with HERZ2-expressing
breast cancer. Interstitial lung disease (ILD), including fatal cases, have
been reported in patients receiving T-DXd, which have indicated high in-
cidence in Japanese patients. In this study, we aimed to characterize the
severity, management, and the time course of ILD in Japanese patients
receiving T-DXd. Methods: Patients with HER2-expressing metastatic breast
cancer who developed ILD during treatment with T-DXd in our hospital were
included in this study. We reviewed clinical charts and assessed CT images.
ILD was graded according to the Common Terminology Criteria for Adverse
Events (version 4.0). Results: A total of 10 patients (38.5%) of 26 meta-
static breast cancer patients who received T-DXd in our hospital developed
ILD during their treatment with T-DXd. Of the 10 patients with a median age
of 55 years, 8 were with HER2-positive tumors and 2 were with low HER2-
expressing tumors. All HER2-positive patients were previously treated with
trastuzumab, pertuzumab and T-DM1. Four patients received the dose with
5.4 mg/kg, 3 with 6.4 mg/kg, 2 with 4.4 mg/kg, and 1 with 7.4 mg/kg.
Median time to ILD onset was 7.6 months (range, 1.7-19.8). Severity of ILD
was grade 1 in 7 patients, grade 2 in one patient, grade 3 in one patient and
grade 5 in one patient. All patients with grade =2 ILD received cortico-
steroids. T-DXd was interrupted in all cases after the diagnosis of ILD and was
re-administered in one case after recovery. In the fatal case, T-DXd was
continued after the appearance of small reticular opacities without symp-
toms. In some cases, sustained off-treatment responses for more than
6 months after interruption was observed. Conclusions: T-DXd-induced ILD
in Japanese breast cancer patients mostly occurred asymptomatically and
improved by T-DXd interruption and/or steroid administration. Careful ra-
diographic monitoring and, in case with ILD is suspected, prompt ILD
management with interruption of T-DXd should be considered. Research
Sponsor: None.

1047 Poster Session (Board #132), Fri, 8:00 AM-11:00 AM

Targeted next generation sequencing to expand HER2 status detection:
Implication for newer HER2-directed agents. First Author: Ning Liao,
Guangdong Provincial People’s Hospital, Guangzhou, China

Background: Establishment of ERBB2 (HERZ2) amplification status in breast
carcinoma (BC) and gastric carcinoma (GC) is essential for treatment selection,
but no anti-HERZ therapies have been approved for tumors with low level of
HERZ expression. The clinical trial (NCT02564900) was initiated to evaluate
the safety and efficacy of trastuzumab deruxtecan (DS-8201a) in BC patients
with lower HERZ expression by current methods. This study aims to validate
NGS-based detection for HER2 low expression. Methods: 275 BC and 425 GC
were collected and subjected to NGS for genomic alteration detection. The
testing was carried out by a College of American Pathologists (CAP) accredited
and Clinical Laboratory Improvement Amendments (CLIA) certified laboratory,
Shanghai, China. Protein expression was analyzed by using IHC. FISH was
carried outon 108 samples, including 63 BC and 45 GC. To set up NGS cutoff,
FISH was performed on additional 34 samples. Sensitivity, specificity and
accuracy were evaluated based on FISH as a gold-standard reference.
Results: In BC, the expression level of HERZ2 protein detected by IHC was
overall IHC O in 28.7%, 1+ in 18.9%, 2+ in 27.3% and 3+ in 25.1%, re-
spectively, while in GC, the expression level was 60.7%, 18.6%, 14.8% and
5.9%, respectively. Log2ratio was used to assess ERBBZ2 amplification status
detected by NGS. According to the FISH results of 34 other samples with high
sensitivity (98%) and specificity (100%), the threshold was determined as
0.5.8and 10 samples of IHC 1+/2+ met the cutoff in BC and GC, respectively.
In 63 BC, there were 17 positive and 46 negative by FISH. According to the
threshold, the sensitivity and specificity of NGS detection was 94.1% and
97.8%, respectively. The proportion of samples with IHC 2+ that couldn’t
determine NGS ERBBZ2 status was 49.2%. However, except for false positive
and false negative, the NGS results were concordant with FISH. In 45 GC, there
were 5 positive and 40 negative by FISH. The specificity and sensitivity was
97.5% and 40%, respectively. In 4 samples with IHC 2+, 2 of them were
discordant with the results of NGS and FISH. All IHC 1+ didn’t meet the cutoff
of NGS and was FISH negative in 108 samples. The accuracy of NGS in ERBB2
detection was 96.8% and 91.1% for BC and GC, respectively.
Conclusions: Our data indicated that the NGS-based detection of ERBB2
amplification had high sensitivity, specificity and accuracy. In samples with
IHC 1+/2+, the results of NGS detection were high concordant with FISH
detection. Research Sponsor: None.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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1048 Poster Session (Board #133), Fri, 8:00 AM-11:00 AM

Pyrotinib plus capecitabine for HER2-positive, trastuzumab-resistant met-
astatic breast cancer: A pooled analysis of three randomized controlled trials.
First Author: Zefei Jiang, The Fifth Medical Center of Chinese PLA General
Hospital, Beijing, China

Background: Trastuzumab is the most widely used anti-HER2 agent in patients
(pts) with HER2-positive breast cancer, both in (neo)adjuvant and metastatic
settings; however, drug resistance is inevitable. This pooled study aimed to
investigate the efficacy of pyrotinib plus capecitabine in pts with HER2-
positive, trastuzumab-resistant relapsed or metastatic breast cancer.
Methods: Data were derived from three randomized controlled trials, including a
phase Il (NCT02422199) and the PHOEBE phase 111 (NCTO3080805) study
comparing pyrotinib plus capecitabine vs lapatinib plus capecitabine and the
PHENIX phase 11l (NCT02973737) study comparing pyrotinib plus capecita-
bine vs placebo plus capecitabine. Pts with trastuzumab-resistant disease were
included in the analyses, including 39 pts who had relapsed within six months
after adjuvant trastuzumab and 57 pts who had progressed within three months
of trastuzumab treatment for metastatic disease. The pooled tumor response
data (per blinded independent central review) were reported herein. Results: In
the pooled analysis of all three studies, 63 pts received pyrotinib plus cape-
citabine. Among them, 28 (44.4%) pts had disease progression or died. The
median progression free survival (PFS) was 12.4 months (95% Cl, 6.9 to not
reached). In total, 40 pts (63.5% [95% CI, 50.4% to 75.3%]) achieved ob-
jective response, and the estimated median duration of response (DoR) was
11.1 months (95% Cl, 6.9 to not reached). In the pooled analysis involving the
phase Il and PHOEBE phase Ill, 43 pts were treated with pyrotinib plus
capecitabine and 33 pts with lapatinib plus capecitabine. In total, 18 (41.9%)
pts with pyrotinib plus capecitabine and 17 (51.5%) pts with lapatinib plus
capecitabine had disease progression or died. The PFS tended to be prolonged
with pyrotinib plus capecitabine vs lapatinib plus capecitabine (median,
12.4 months [95% ClI, 6.9 to not reached] vs 6.9 months [95% Cl, 5.5 to not
reached]; hazard ratio, 0.62 [95% Cl, 0.31 to 1.24]; p=0.0864). The objective
response rate was 67.4% (95% Cl, 51.5% to 80.9%) with pyrotinib plus
capecitabine compared with 54.5% (95% Cl, 36.4% to 71.9%) with lapatinib
plus capecitabine. The estimated median DoR was 11.1 months [95% Cl, 6.9
to not reached] vs not reached [95% ClI, 4.2 months to not reached], re-
spectively. Conclusions: Pyrotinib plus capecitabine showed favorable efficacy
in pts with HER2-positive, trastuzumab-resistant relapsed or metastatic breast
cancer. This combination could be a treatment option for this population.
Research Sponsor: Jiangsu Hengrui Medicine Co., Ltd.

1050 Poster Session (Board #135), Fri, 8:00 AM-11:00 AM

Patient-matched tissue and liquid biopsies identify shared and acquired
genomic alterations in breast cancer. First Author: Ethan Sokol, Foundation
Medicine, Inc., Cambridge, MA

Background: Liquid biopsy-based comprehensive genomic profiling (CGP) is a
minimally invasive approach to potentially identify truncal driver alterations and
mechanisms of acquired resistance. However, there are limited data compar-
ing solid tissue and plasma biopsies from the same patient in breast cancer.
Methods: CGP was performed on matched tumor tissue and plasma sam-
ples from 444 patients with breast cancer (Foundation Medicine, Inc.) to
identify short variant mutations and rearrangements in at least 62 genes.
ER/PR/HER2 status was abstracted for a subset of patients (n = 273). Patients
were primarily ER+/HER2- (58%) with fewer HER2+ (16%) and TNBC (25%).
Results: Samples were temporally heterogeneous with a median time between
matched tissue-plasma collection of 276 days (interquartile range 45 - 650).
Positive percent agreement (PPA) to tissue biopsy was 81.5% with higher PPA
for collection interval =1y v > 1y (82.5% v 76.5%). PPA was highest in known
truncal driver genes (AKT1, PTEN, BRCA2, BRCA1, TP53, PIK3CA: 85-89%
PPA). PPA of tissue to liquid biopsy was 50.5% with strong time dependence
(62.4% =1y, 37.9% > ly), presumably due to intervening therapies. Acquired
alterations in liquid biopsy were primarily known resistance mechanisms
(ESR1, NF1, ERBB2, PIK3CA, PTEN, TP53, BRCA1, and BRCAZ2), were often
polyclonal, associated with longer collection intervals, and exhibited higher
prevalence in the ER+/HER2- subtype (62% ER+/HER2-, 33% HER2+, 42%
TNBC). Acquired alterations significantly enriched in ER+ cases included
ESRI1, NF1, ERBB2and TP53. For PIK3CA, a PPA of 84.6% was observed with
solid as baseline and 79.1% with liquid as baseline; prevalence was similar
(36.5% solid, 35.6% liquid). Alpelisib companion diagnostic alterations (CDx)
had a similar PPA (84.0% solid, 83.3% liquid). Overall percent agreement
(OPA) for PIK3CA CDx in paired samples was 91.4% (406/444). When acquired
PIK3CA alterations are observed they tend to be subclonal, co-occur with shared
PIK3CA alterations, and consist of rare alterations (E726K, E453K, M1043l).
Conclusions: While high PPA to tissue was observed for alterations in truncal
driver genes, acquired alterations observed in plasma were frequently poly-
clonal, often identify potential mechanisms of therapeutic resistance and are, in
part, a function of time and intervening treatments relative to tissue CGP. These
results demonstrate high PPA to tissue suggesting that liquid biopsy has clinical
validity in identifying truncal alterations and can also identify acquired alter-
ations in breast cancer. Research Sponsor: None.

1049 Poster Session (Board #134), Fri, 8:00 AM-11:00 AM

A first in-human study of A166 in patients with locally advanced/metastatic
solid tumors which are HER2-positive or HER2-amplified who did not
respond or stopped responding to approved therapies. First Author: Yong-
heng Liu, Sichuan Kelun-Biotech Biopharmaceutical Co., Ltd., Chengdu,
China

Background: HERZ2 is an effective therapeutic target for breast and gastric
cancer. A166 is an antibody-drug conjugate composed of a novel cytotoxic
drug site-specifically conjugated to transtuzumab sequence via a stable
protease-cleavable valine citrulline linker. Methods: This was a single arm,
open-label, multicenter, dose escalating Phase 1 first-in-human study of
A166 as monotherapy in solid tumor patients. Dose escalation and MTD
identification was directed using a Bayesian logistic regression model with
overdose control. The following dose levels were evaluated in this study: 0.3,
1.2, 3.6, 4.8 mg/kg. (ClinicalTrials.gov NCT03602079) Results: As of
November 1, 2019 35 pts have completed the DLT evaluation period across
4 dose levels. Overall, A166 had an acceptable toxicity profile with no
unexpected toxicities related to the study drug. No adverse events recorded
met the protocol specified definition of a dose limiting toxicity at any studied
dose level. Most frequently (=10%) occurring TEAEs include were Keratitis,
Decreased appetite, Dry eye, Vision blurred etc. Overall incidence of oph-
thalmic toxicities in the 3.6 mg/kg cohort was 80% and in the 4.8 mg/kg
cohort it was 83%. Among the 27 patients evaluable for efficacy, best re-
sponse was progression of disease in 11 patients (41%), stable disease in 9
patients (33%) and partial response in 7 patients (26%), for the total disease
control rate of 59%.Responses were seen only at the dose levels of 3.6 mg/kg
and 4.8 mg/kg. Conclusions: A166 demonstrated clinically meaningful
efficacy in heavily pretreated patients with relapsed or refractory advanced
solid cancers. The achievement of an ORR of 36% at efficacious dose levels
and up to 100% in HERZ2 positive patients regardless of histology (2 CRC, 1
BC and 1 NSCLC) at the highest studied dose level exceed Clinical trial
information: NCT03602079. Research Sponsor: KLUS Pharm Inc.

1051 Poster Session (Board #136), Fri, 8:00 AM-11:00 AM

A phase Ib study of abemaciclib in combination with pembrolizumab for
patients with hormone receptor positive (HR+), human epidermal growth
factor receptor 2 negative (HER2-) locally advanced or metastatic breast
cancer (MBC) (NCT02779751): Interim results. First Author: Hope S. Rugo,
University of California San Francisco Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA

Background: Abemaciclib is an orally administered, selective small molecule
cyclin-dependent kinase (CDK)4 and 6 inhibitor, approved to treat HR+, HER2-
MBC patients (pts) on a continuous twice daily dosing schedule as monotherapy
or in combination with an aromatase inhibitor as initial endocrine based therapy
or in combination with fulvestrant. Abemaciclib monotherapy increased tumor
immunogenicity and synergized with anti-PD-1 to boost antitumor efficacy in
murine models. Here we report safety and antitumor activity of abemaciclib
plus pembrolizumab in HR+, HER2- MBC pts. Methods: This multicenter,
nonrandomized, open-label, multi-cohort phase Ib study of abemaciclib plus
pembrolizumab enrolled a cohort of endocrine resistant HR+, HER2- MBC pts
who had received 1 or 2 prior chemotherapy regimens for MBC. No prior CDK4/
6 inhibitor was allowed. Patients received 150mg abemaciclib orally every
12 hours plus pembrolizumab 200mg IV on day 1 every 21 days. Primary
objective was to characterize safety of the abemaciclib plus pembrolizumab
combination. Secondary objectives included objective response rate (ORR),
progression-free survival (PFS), and overall survival (OS). Results: Of 28 pts
enrolled, 15 (54%) received 1 line and 10 (36%) 2 lines of prior systemic
chemotherapy in the locally advanced/metastatic setting. Safety of the com-
bination was generally consistent with known side effects of abemaciclib and
pembrolizumab and was generally manageable. Grade 3/4 adverse events
in >2 pts included neutropenia (8 pts/29%), AST increase (5 pts/18%),
diarrhea, and ALT increase (3 pts/11% each). Eight pts had confirmed
partial response (29% ORR), and disease control rate (complete response
[CR1+partial response [PR]+stable disease [SD]) was 82%. Clinical benefit
rate (CR+PR+SD persisting for =6 months) was 46%. Median PFS and OS
were 8.9 months (95% Cl 3.9, 11.1) and 26.3 months (95% CI 20.0,
31.0), respectively. Conclusions: Combination of abemaciclib plus pem-
brolizumab demonstrated a generally tolerable safety profile with numerically
higher rate of transaminase elevations than reported for the individual treat-
ments. Compared to historical data for abemaciclib monotherapy in a similar pt
population, a numerically higher but not obviously different ORR, PFS, and 0S
was observed. Clinical trial information: NCTO2779751. Research Sponsor:
Eli Lilly and Company.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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1052 Poster Session (Board #137), Fri, 8:00 AM-11:00 AM

Biomarker analysis from a phase | study using gedatolisib+palbociclib+hor-
mone therapy in ER+/HER2- metastatic breast cancer (mBC). First Author:
Robert Wesolowski, The Ohio State University Comprehensive Cancer
Center, Columbus, OH

Background: Endocrine therapy with a CDK4/6 inhibitor (CDKi) is standard of
care (SOC) for patients (pts) with estrogen-receptor-positive (ER+) metastatic
breast cancer (mBC). Resistance to therapy may arise from mutations in ESR1,
PIK3CA, and activation of receptor tyrosine kinase signaling pathways. In this
study, gedatolisib (G), a PI3KCA/mTOR inhibitor, was added to a CDKi (pal-
bociclib, P) + letrozole (L) or fulvestrant (F) for treatment of pts with ER+/HER2-
mBC. Methods: This phase 1b study (NCT02684032) comprises a dose es-
calation phase evaluating the dose-limiting toxicity and maximum tolerated
dose of G+P+L/F and a dose expansion phase assessing the objective response
rate of G+P+L/F, compared with historical data for P+L or P+F. Response was
assessed using RECIST v1.1. Genomic and transcriptomic analyses were
performed on archival pt tumor biopsies. Longitudinal plasma ctDNA analysis
was performed on samples taken at baseline, on-treatment, and end-of-treat-
ment. Unsupervised data analysis was conducted. Results: Genomic infor-
mation was available for 25 of 35 pts with measurable disease (G+P+L: 11;
G+P+F: 14). No relationship was observed between responses (1 complete
response [CR] and 11 partial responses [PR]) and baseline PIK3CA pathway
alterations. Pt tumor tissue analysis (n = 25) confirmed pts with FGF3/4/19
amplification (n =4) had larger changes in tumor size in response to G+P+L/F (p
= 0.029). Of the 6 pts with an ESR1 mutation, 1 pt with an ESR1 Y537S
mutation exhibited a partial response (PR) to G+P+L. Longitudinal plasma
ctDNA analysis (73-gene panel) revealed that decreases in PIK3CA and PTEN
were most associated with clinical response. Plasma sample analysis (n = 21)
showed that pts with somatic alterations in EGFR (n = 4) had a greater response
to therapy (p = 0.066), compared with pts without somatic EGFR alterations.
Transcriptomic profiling also revealed responsive patients had higher levels of
EGFR expression. Pts exhibiting CR/PR had a lower somatic tumor mutation
burden at Cycle 5 Day 1 compared with baseline (p = 0.0013). Conclusions: The
addition of G to SOC endocrine + CDKi therapy may help overcome resistance due
to activation of FGFR or EGFR signaling pathways and the ESR1 Y537S mu-
tation. Somatic frequency changes of PI3K pathway alterations were most
correlated with clinical response. Genomic data analysis from dose expansion
samples is currently ongoing. Clinical trial information: NCT02684032. Re-
search Sponsor: Pfizer.

1054 Poster Session (Board #139), Fri, 8:00 AM-11:00 AM

Overall survival (OS) in patients (pts) with advanced breast cancer (ABC) with
visceral metastases (mets), including those with liver mets, treated with
ribociclib (RIB) plus endocrine therapy (ET) in the MONALEESA (ML) -3 and
-7 trials. First Author: Denise A. Yardley, Sarah Cannon Research Institute
and Tennessee Oncology PLLC, Nashville, TN

Background: In the Phase Il ML-3 (NCT02422615) and ML-7 (NCT02278120) trials, RIB +
ET demonstrated a significant OS benefit (ML-3: HR, 0.72, P =0.00455; ML-7: HR, 0.71, P =
0.00973) over placebo (PBO) + ET in pts with HR+/HER2- ABC (Im et al. N Engl J Med. 2019;
Slamon et al. N Engl J Med. 2019). The presence of visceral mets generally portends a poor
prognosis, which is especially poor in pts with liver mets (He et al. Ann Oncol. 2019). Here we
report OS in pts with visceral mets with a focus on those with liver mets in ML-3 and ML-7.
Methods: In ML-3, postmenopausal pts were randomized 2:1 to receive RIB + fulvestrant (FUL)
or PBO + FUL as first- (1L) or second-line (2L) treatment. In ML-7, premenopausal pts were
randomized 1:1 toreceive RIB + ET or PBO + ET (this analysis included only pts who received an
NSAl as ET partner to match approved indication). Results: Visceral mets were identified in 293
pts (60.5%) inthe RIBarmand 147 (60.7%) in the PBO arm in ML-3 and 150 (44.8%) and 142
pts (42.1%), respectively, in ML-7. In ML-3, the median age of pts with visceral mets was 63
and 65 years in the RIB and PBO arms, and in ML-7 it was 42.5 and 45.0 years, respectively. In
ML-3, 214 pts with visceral metsreceived 1L therapy (RIB,n=137; PBO, n=77), while 219 pts
received 2L therapy or had early relapse (RIB, n = 151; PBO, n = 68). Lung and liver were the
most common sites of visceral mets for pts in ML-3 (49.8% and 44.8%, respectively) and ML-7
(51.4% and 58.2%, respectively). OS HRs in pts with visceral mets were consistent with the
benefit in the overall pt populations and suggested a particularly substantial OS benefit in pts
with liver mets (HR for liver mets group in ML-3, 0.629 [95% Cl, 0.421-0.942]; HR in ML-7,
0.531 [95% Cl, 0.321-0.877]; Table). No new safety signals were observed.
Conclusions: Approximately half of the pts in ML-3 and ML-7 had visceral mets. The OS data in
these pts are consistent with the benefit observed with RIB in the overall populations of each
trial. In pts with liver mets, a group with an especially poor prognosis, RIB + ET demonstrated a
substantial OS benefit compared with PBO + ET. Clinical trial information: NCT02422615;
NCT02278120. Research Sponsor: Novartis Pharmaceuticals Corporation.

ML-3 ML-3 ML-7 ML-7
RIB + FUL PBO + FUL RIB + ET PBO + ET
Visceral mets, n 293 147 150 142
0S, median mo (95% CI) 41.0 39.4 NE 39.9
(38.5-NE) (30.6-42.2) (37.0-NE)
HR 0.804 0.698
(95% CI) (0.596-1.083) (0.462-1.054)
Liver mets, n 134 63 83 87
0S, median mo (95% CI) 36.1 24.1 NE 33.6
(29.1-NE) (17.8-39.4) (25.7-NE)
HR 0.629 0.531
(95% CI) (0.421-0.942) (0.321-0.877)

NE, not evaluable.

1053 Poster Session (Board #138), Fri, 8:00 AM-11:00 AM

Acquired RB1 mutations in estrogen receptor-positive (ER+) clinically ad-
vanced and metastatic breast cancer (MBC). First Author: Kimberly
McGregor, Foundation Medicine, Cambridge, MA

Background: Prior to use of cell cycle inhibitor drugs such as palbociclib, mutations in the retino-
blastoma cell cycle inhibitory gene (RB1) were extremely uncommon. To assess recent descriptions of
RB1 mutations in MBC as treatment related, we compared primary untreated ER+ breast cancer
samples from patients who developed MBC with ER+ MBC metastasis biopsies in post-primary
treatment patients. Methods: Extracted DNA from 15 untreated primary breast tumors (PBx) and 36
treated metastatic MBC tumors (MBx) were sequenced by hybrid capture genomic profiling to
evaluate all classes of genomic alterations (GA). Tumor mutational burden (TMB) was determined on
up to 1.1 Mbp of sequenced DNA. PD-L1 expression was determined by IHC (Dako 22C3).
Results: The age distribution, GA per tumor, CDHI and ERBBZ2 GA frequencies were similar in PBx
and MBx. GA in ESRI (P < 0.0008), classically associated with acquired hormonal therapy re-
sistance, and PIK3CA (p < 0.11) were increased in the MBx vs the PBx samples. RB1 GA were more
frequent in the MBx samples (11%) than the pre-treatment PBx samples (0%, P < 0.31). GA not
associated with targeted therapy programs were similar in both groups. In addition to low frequencies
of ERBBZ2 amplification in the ER+ tumors, the most frequent potentially targetable GA identified in
both PBx and MBx included GA in FGFR1and NF1. BRCAI GA were identified in the MBx group only.
Biomarkers of potential immunotherapy benefit including MSI status, TMB levels and PD-L1 IHC
staining were at similarly low levels in both groups. Additional cases are being identified to expand the
cohort sizes for final presentation. Conclusions: In addition to the well-known acquisition of hormonal
therapy resistance mutations in ESRI and PIK3CA in ER+ MBC, this study also supports the ac-
quisition of RB1 mutations when post-treatment metastasis biopsies are sequenced rather than pre-
treatment primary tumors. This increase in RB1 mutation identification is associated with exposure of
the tumors to anti-cell cycle drugs such as palbociclib in the treated but not the untreated cohort.
Research Sponsor: Foundation Medicine Inc.

PBx MBx
Cases 15 36
Median Age/Range (years) 55 (39-83) 60 (33-76)
GA/tumor 5.8 5.8
RB1GA 0% 11%
ESR1 GA 0% 47%
PIK3CA 20% 47%
CDH1 GA 20% 25%
Most Frequent CCND1 40% TP53 36%
Currently GATA3 27%% myc 19%
Untargetable GA TP53 20% GATA3 19%
myc 13% CDKNZA 6%
Potential NF1 13% FGFR1 11%
Targeted ERBB2 7% PTEN 8%
Therapy FGFR1 7% ERBB2 8%
Impacting GA BRCA1 6%
NF1 11%
MSI High Status 0% 0%
TMB Median (mut/Mb) 3.8 3.8
TMB > 10 mut/Mb 0% 8%
TMB > 20 mut/Mb 0% 0%
PD-L1 IHC Low 14% 0%
PD-L1 IHC High 0% 0%
1055 Poster Session (Board #140), Fri, 8:00 AM-11:00 AM

Updated results from the phase I1lb complement-1 study of ribociclib (RIB)
plus letrozole (LET) in the treatment of HR+, HER2-advanced breast cancer
(ABC). First Author: Michelino De Laurentiis, Istituto Nazionale Tumori
“Fondazione G.Pascale-IRCCS, Naples, Italy

Background: Real-world evidence is important as it complements data from
randomized controlled trialse report updated results from CompLEEment-
1, a Phase Illb trial evaluating RIB+LET in an expanded population, the
largest CDK4/6i trial in ABC to date. Methods: Patients (pts) with HR+,
HER2- ABC, = 1 line of prior CT and no prior ET for ABC received RIB+LET.
Study design has been reported previously (De Laurentiis, et al. ASCO
2019). Primary endpoints were safety and tolerability. Results: 3,246 pts
received = 1 dose of study treatment. Median duration of follow-up was
25.4 months (mos) (15 additional mos since interim analysis [De Laurentiis,
et al. ABC5 2019]). Median treatment exposure was 17.8 mos. Baseline
characteristics indicated a diverse population, including men (1.2%),
premenopausal women (22.2%), and pts aged = 70 years (19.5%); 112
(3.5%) pts had an ECOG PS of 2, 194 (6.0%) pts received prior CT for ABC,
and 51 (1.6%) pts had stable CNS lesions. The most common adverse events
(AEs) were neutropenia (61.1%), nausea (35.9%), and fatigue (23.4%).
Grade 3/4 hematologic abnormalities ( > 5.0 %) were decreased neutrophils
(54.8%), leukocytes (25.9%), and lymphocytes (12.6%). Grade 3/4 bio-
chemical abnormalities ( > 5.0 %) were increased ALT (9.1%) and AST
(6.7%). An increase of > 60 ms in QTcF interval from baseline occurred in
189 (5.9%) pts, while post-baseline QTcF of > 480 to = 500 ms and >
500 ms occurred in 59 (1.8%) and 42 (1.3%) pts, respectively. Treatment-
related AEs led to treatment discontinuation in 418 (12.9%) pts. Of 74
(2.3%) on treatment deaths, 38 (1.2%) were due to breast cancer. Median
time to progression was 27.1 mos (95% Cl, 25.7-NE), overall response rate
was 43.6% (95% Cl, 41.5-45.8%), and clinical benefit rate was 69.1%
(95% CI, 67.1-71.1%) for pts with measurable disease at baseline.
Conclusions: This analysis confirms the safety and efficacy of RIB+LET in a
large, diverse cohort of pts with HR+, HER2— ABC (with no previous ET for
ABC), closely resembling real-world clinical practice. Safety and efficacy
data were consistent with those observed in the MONALEESA trials, sup-
porting the use of RIB+LET in the first-line setting. NCT02941926. Clinical
trial information: NCT02941926. Research Sponsor: Novartis Pharma-
ceuticals Corporation.
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1056 Poster Session (Board #141), Fri, 8:00 AM-11:00 AM

The efficacy of first-line chemotherapy in endocrine-resistant hormone
receptor-positive (HR+), human epidermal growth factor receptor 2- nega-
tive (HER2-) metastatic breast cancer (MBC). First Author: Sudpreeda
Chainitikun, Department of Breast Medical Oncology, The University of
Texas MD Anderson Cancer Center, Houston, TX

Background: Combinations of endocrine therapy (ET) and targeted therapy
(CDK4/6 or mTOR inhibitors) are standard of care for HR+/HER2- MBC.
When ET is not effective, chemotherapy is commonly used. However, clinical
outcomes of chemotherapy in the endocrine-resistant setting are limited. We
hypothesized that clinicopathological baseline and prior ET factors deter-
mine chemotherapy’s efficacy. We sought to identify predictive factors and
the compare efficacies of chemotherapy agents in endocrine-resistant MBC.
Methods: We conducted a retrospective study of patients with HR+/HER2-
MBC who received chemotherapy after progression on ET with or without
targeted therapy at MD Anderson Cancer Center from 1999-2017. We
collected baseline clinicopathological and all treatment data. The primary
endpoint was time to treatment failure (TTF) of first-line chemotherapy for
MBC. We performed univariate and multivariate analyses using the Cox
proportional hazard model. Kaplan-Meier methods were used to analyze TTF.
Results: Inthe 1,258 patients analyzed, the mean age was 55.3 years (range
21-91). Forty-five patients (3.6%) had inflammatory breast cancer (IBC).
Three hundred ninety patients (31%) received previous targeted therapy:
264 with CDK4/6 inhibitor, 205 with mTOR inhibitor, and 79 with both. The
most frequent chemotherapy agents were capecitabine (48.9%) and taxanes
(paclitaxel, nab-paclitaxel, or docetaxel; 28.6%). After adjustment for all
factors in a multivariate model, IBC and prior exposure to a CDK4/6 inhibitor
were significantly associated with shorter TTF. Previous treatment with a
CDK4/6 inhibitor had the strongest negative effect on chemotherapy TTF
regardless of ET duration (adjusted hazard ratio [HR] 1.84; 95%CIl 1.49-
2.27; p < 0.001). Capecitabine had significantly longer median TTF than
taxanes regardless of whether patients had prior exposure to taxanes in (neo)
adjuvant setting (6.1 vs 4.9 months; HR 0.64; 95%Cl 0.55-0.75; p <
0.001). Conversely, the median TTF for taxanes was shorter in patients who
received prior (neo)adjuvant taxanes than in those who did not (4.5 vs
5.1 months). Conclusions: Previous exposure to CDK4/6 inhibitor had a
negative predictive effect for the efficacy of chemotherapy. Capecitabine
had the best efficacy against endocrine-resistant breast cancer. Research
Sponsor: Morgan Welch Inflammatory Breast Cancer Research Program.

1059 Poster Session (Board #144), Fri, 8:00 AM-11:00 AM

Cell-free DNA comparative analysis of hormone receptor-positive, first-line
metastatic breast cancer genomic landscape in the United States and China.
First Author: Huiping Li, Key Laboratory of Carcinogenesis and Translational
Research (Ministry of Education/Beijing), Department of Breast Oncology,
Peking University Cancer Hospital & Institute, Beijing, China

Background: Metastatic breast cancer (MBC) is a heterogeneous disease asso-
ciated with known somatic mutations of variable biological value in different
subtypes. Furthermore, the clinical evolution of the disease demonstrates clonal
evolution resulting in disease resistance more accurately detected using blood-
based sequencing. Few studies have explored differences in genomic features of
tumors across populations. Here, we performed circulating tumor DNA (ctDNA)
sequencing to compare the genomic landscape of patients with hormone-receptor
positive MBC at time of first recurrence or de-novo metastatic diagnosis in the
United States (US) and China. Methods: Twenty-three US patients from North-
western University and 65 Chinese patients from Peking University had ctDNA se-
quencing from plasma performed using the harmonized CLIA-certified, 152-gene
PredicineCARE assay in laboratories in the US and China, respectively. The data
analysis was conducted in China. Institutional Review Boards at each site approved the
study. Fisher's exact test was performed to compare mutational frequencies across
populations. Results: Median age of patients at MBC diagnosis was 51 in the US cohort
and 55 in the Chinese cohort. 87% of US patients and 82% of Chinese patients had
received prior therapy for primary breast cancer, including endocrine therapy. Muta-
tions were detected in 17 of 23 (74%) US patients and 59 of 65 (91%) Chinese
patients. CNAs were observed in 57% of US patients and 58% of Chinese patients. The
most common mutations detected in US patients were TP53 (26%), PIK3CA (22%),
AKT1 (22%), CDH1 (17%), PTEN (13%), and ESRI (9%) vs. PIK3CA (46%), TP53
(35%), ESR1(12%), and BRCAZ (11%) in Chinese patients. Frequency of AKTI and
CDH1 mutations were significantly higher in the US population (P < 0.05), while
PIK3CA mutations were higher in the Chinese population (P < 0.05). CNA gains in
CCND3 and CDK4 were significantly higher in the US cohort, and FGFR1 was sig-
nificantly more common in the Chinese cohort (all P < 0.05). Conclusions: To our
knowledge, this is a first cross-regional comparison study in HR+ MBC patients in the
US and China using a harmonized cfDNA NGS platform. At a population level, there
were notable differences observed in somatic variants in two cohorts. Future se-
quencing efforts and clinical trials should include patients of diverse ethnic back-
grounds to explore the impact of differences in genomic landscape on probability of
benefit from treatments. A larger validation cohort is required to confirm these findings.
Research Sponsor: National Natural Science Foundation of China.

1057 Poster Session (Board #142), Fri, 8:00 AM-11:00 AM

Integration of the stem cell biology-based genomic tool, StemPrintER, with
clinicopathological parameters for the prediction of distant recurrence in
ER+/HER2- breast cancer (BC) patients. First Author: Salvatore Pece,
European Institute of Oncology, Milan, Italy

Background: The StemPrintER risk score (SPRS) is a 20 gene-based predictor
that estimates the “degree of stemness” of the primary tumor and provides
additional prognostic information regarding distant metastasis (DM) risk in
early stage ER+/HER2- breast cancer (BC) patients beyond that obtained from
standard clinicopathological parameters. Here we describe a further refined
model, that combines prognostic information from SPRS with tumor size (pT)
and nodal status (pN), termed SPARE (SPRS for Personalized Adjuvant
therapy in Receptor-Expressing patients). SPARE was compared to the
clinical treatment score (CTS) for 10-year risk of DM in a consecutive-
retrospective ER+/HER2- BC patient cohort (n=1,827) with 15-year com-
plete follow-up from the European Institute of Oncology (IEO) in Milan.
Methods: The SPARE model was developed in patients randomly assigned
toatraining set (n=609), using the ridge-penalized Cox regression, and tested
in an independent validation set (n=1,218). Likelihood x> (LRx?) and Kaplan-
Meier survival analysis were used to compare the prognostic information from
SPARE and CTS (based on age, pN, pT, endocrine treatment). Comparative
analyses were made for the DM risk over the 10-year follow-up, as well as in the
early (0-5 years) or late (5-10 years) interval, according to nodal status.
Results: SPARE outperformed CTS in providing prognostic information for 10-
year DM risk (LRx%: SPARE = 141.2, P<0.0001; CTS=118.1, P<0.0001),
with even greater differences in node-negative patients (LRx?: SPARE=47.6,
P<0.0001; CTS=27.5, P<0.0001) and in 1-3 node-positive patients (LRXZ:
SPARE=30.6, P<0.0001; CTS=15.1, P<0.0001). When reciprocally ad-
justed for each other, SPARE added prognostic information to CTS (ALRXZ:
CTS+SPARE vs. CTS = 25.2; P<0.0001), while CTS did not provide any
statistically significant information to SPARE (SPARE+CTS vs. SPARE = 2.1,
P=0.14). Using predefined cut-offs to stratify chemo-naive patients clinically
estimated at low recurrence risk, SPARE identified low, intermediate and high
risk patients based on their annual rate of DM in the early (low, 0.2%, inter-
mediate, 0.8%, high, 3.3%) and late (low, 0.3%, intermediate, 0.9%, high,
1.6%) interval. Conclusions: SPARE represents a more refined clinical tool,
compared to standard clinicopathological parameters, that could be used for
personalized therapeutic decision making in ER+/HER2- BC patients. Research
Sponsor: Italian Association for Cancer Research (AIRC).

1060 Poster Session (Board #145), Fri, 8:00 AM-11:00 AM

Meta-analysis of cyclin-dependent kinase (CDK) 4/6 inhibitors with endocrine
therapy versus endocrine therapy alone on progression-free survival (PFS) and
overall survival (OS) for metastatic breast cancer (MBC). First Author: Ranju
Kunwor, Thomas Jefferson University Hospital, Philadelphia, PA

Background: CDK 4/6 inhibitors with Endocrine therapy (ET) are the preferred first line treatment for
Hormone Receptor positive and Human Epidermal Growth factor receptor 2 negative (HR+/HER2-) MBC.
Over the last few years multiple trials have shown benefit in PFS. Only two studies evaluating Ribociclib
and Abemaciclib showed an OS benefit while no statistically significant OS benefit has been reported in
any of the studies evaluating Palbociclib raising the possibility that this benefit may be drug specific
rather than applicable to all CDK 4/6 Inhibitors. This updated meta-analysis of randomized controlled
trials (RCTs) aims to assess the PFS and OS of all three CDK 4/6 inhibitors in HR+/HER2- MBC.
Methods: We performed a systematic search for RCTs using Cochrane Library, PubMed, Embase, and
Web of Science. Only the phase Il and 11l RCTs comparing CKD 4/6 inhibitors plus ET with ET alone were
eligible for this meta-analysis. The pooled analysis of Hazard Ratio (HR) was performed with Review
Manager 5.3 using random effect model. Results: A total of 8 RCTs including 4338 patients with HR+/
HER2- MBC were included in this meta-analysis (table). The pooled HR for PFS was 0.55 (95%
confidence interval (Cl), 0.50-0.59; P < .00001) and the pooled HR for OS was 0.75 (95% Cl, 0.68-
0.84; P < .00001). Conclusions: The result of our meta-analysis confirms the previously reported PFS
benefit from CDK 4/6 inhibitors plus ET and shows an OS benefit when including RCTs of all 3 CDK 4/6
inhibitors for the treatment of HR+/HER2- MBC. Research Sponsor: None.

List of included RCTs.

PFS Hazard
Sample Study ratio 0S Hazard
Study size Experimental group Control group participants (cn Ratio (CI)
PALOMA 1 165 Palbo + Let Let Postmenopausal ~ 0.49 0.81 (0.49-
(0.32- 1.34)
0.75)
PALOMA 2 666 Palbo + Let Let Postmenopausal 0.58
(0.46-
0.73)
PALOMA 3 521 Palbo + Ful P+ Ful Pre and 0.46 0.81 (0.64-
Postmenopausal  (0.36- 1.03)
0.59)
MONARCH 2 669 Abem + Ful P + Ful Postmenopausal 0.55 0.76 (0.61-
(0.45- 0.95)
0.67)
MONARCH 3 493 Abem + NSAI P + NSAI Postmenopausal 0.54
(0.41-
0.71)
MONALEESA 668 Ribo + Let P+ Let Postmenopausal 0.56 0.75 (0.52-
2 (0.43- 1.08)
0.73)
MONALEESA 726 Ribo + Ful Ful Postmenopausal ~ 0.59 0.72 (0.57-
3 (0.48- 0.91)
0.73)
MONALEESA 672 Ribo + Tamoxifen/ P + Tamoxifen/NSAI Pre or 0.55  0.71(0.57-
7 NSAI + Goserelin + Goserelin Perimenopausal ~ (0.44- 0.91)
0.69)

(NSAI: Non steroidal aromatase inhibitor; Palbo: Palbociclib; Let: Letrozole; Ful:Fulvestrant; Ribo: Ribociclib;
Abem: Abemaciclib; P: Placebo)
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1061 Poster Session (Board #146), Fri, 8:00 AM-11:00 AM

MONARCH 2: Subgroup analysis of patients receiving abemaciclib + ful-
vestrant as first- and second-line therapy for HR+, HER2- advanced breast
cancer. First Author: Patrick Neven, Hospital Gasthuisberg, Leuven,
Belgium

Background: In MONARCH 2 (M2), abemaciclib (A), an oral selective cyclin
dependent kinase 4 & 6 inhibitor, + fulvestrant (F) demonstrated statistically
significant improvements in progression-free survival (PFS) and overall
survival (OS) compared to placebo (P) + F in hormone receptor positive
(HR+), human epidermal growth factor receptor 2 negative (HER2-) ad-
vanced breast cancer (ABC). Numerically more pronounced PFS & OS
improvement was noted in subgroups (Sub) with visceral (V) disease and
primary endocrine resistance. Here we report efficacy data for M2 with
respectto 1Land 2L Sub (last line of endocrine therapy [ET] in (neo)adjuvant
and metastatic setting, respectively). Methods: M2 (NCT02107703) was a
global, randomized, double-blind Phase 3 trial of A+ F(N=446)orP+F (N=
223) in women with ET resistant (ETR) HR+, HER2- ABC regardless of
menopausal status. Patients (pts) were stratified by site of metastasis (V,
bone-only, or other) and resistance to prior ET (primary vs secondary). Ex-
ploratory Sub analyses of PFS and OS were conducted among pts in the ITT
population with 1L vs 2L. Hazard ratios (HR) were estimated using Cox
models with a test of interactions of Sub with treatment performed.
Results: At data cut-off (June 20", 2019), the effect of A + F vs P + F was
consistent across 1L (N = 265/133) and 2L (N = 170/86) Sub, with no
statistically significant interaction for PFS (p=0.341) or OS (p =0.265). For
1L pts, improvements in PFS (HR: 0.57; 95% CI:0.45, 0.73) and OS (HR:
0.85; 95% CI:0.64, 1.14) were observed. Similar efficacy results were
observed for 2L pts (PFS: HR: 0.48; [95% Cl: 0.36, 0.64]; OS HR: 0.66
[95% Cl: 0.46, 0.94]). The numerically largest effects in the 1L population
were noted in pts with less favorable prognostic factors such as primary ETR
(PFS: HR 0.40 [95% CI: 0.26, 0.63]; 0S: HR 0.58 [95% CI:0.35, 0.971)
and V disease (PFS: HR 0.54 [95% Cl: 0.39, 0.73]; OS: HR 0.82[95% Cl:
0.57, 1.17]). Conclusions: The statistically significant benefit observed in
the M2 study was observed across 1L and 2L patients. In 1L patients (A+F
Arm), improvements were observed for PFS and OS with the most pro-
nounced effects noted in patients with less favorable prognostic factors.
Clinical trial information: NCT02107703. Research Sponsor: Eli Lilly and
Company.

1063 Poster Session (Board #148), Fri, 8:00 AM-11:00 AM

Prevalence and characterization of dermatologic adverse events related to
alpelisib (BYL719) in breast cancer patients. First Author: Dulce M.
Barrios M.S, Memorial Sloan Kettering Cancer Center, New York, NY

Background: Rash develops in approximately 50% of breast cancer patients
receiving alpelisib, often requiring dose modifications. Herein, we describe the
characteristics of alpelisib-related dermatologic adverse events (dAEs).
Methods: A single center retrospective analysis was conducted via review of
electronic medical records. We collected clinical, laboratory and management
data relevant to patients treated with alpelisib for advanced breast cancer under
four different randomized clinical trials or post approval by regulatory agencies
from 6/1/2013 to 7/31/2019. Type and severity of dAEs was recorded using the
Common Terminology Criteria for Adverse Events version 5.0 (CTCAE v5.0).
Results: A total of 102 patients (mean age 56 years, range 27-83) receiving
alpelisib from 200 to 350 mg daily, most frequently in combination with en-
docrine therapy (79, 77.5%) were included. We identified 41 (40.2%) patients
with all-grade rash [CTCAE grade 1/2 = 22 (21.6%); CTCAE grade 3 = 19,
(18.6%)1 distributed primarily along the trunk (18, 78%) and developing, on
average, within 12.8 +/- 1.5 days of treatment initiation (n = 38). Mean duration
of rash was 7.1 +/- 3.8 days; and no grade 4 dAEs were observed. Of 29 patients
with documented morphology of alpelisib-related dAEs, the majority (26,
89.7%) had maculopapular rash. Thirteen (68%) of 19 patients with any-grade
rash and report of any associated symptoms had pruritus (7, 36%) or burning
pain (6, 32%). All-grade dAEs correlated with an increase in serum eosinophils
from 2.7% to 4.4% (p < 0.05), and prophylaxis with non-sedating antihis-
tamines (n = 43) was correlated with a reduction of grade 1/2 rash onset (OR
0.39, p = 0.09). Sixteen (84.2%) of 19 patients with grade 3 dAEs had in-
terruption of alpelisib, followed by management with antihistamines, topical
and/or systemic corticosteroids. We did not observe rash recurrence in 12 (75%)
of these 16 patients who re-initiated therapy; and the majority (9, 56.3%) were
re-challenged without a dose reduction. Conclusions: Pruritus and increased
blood eosinophils occur with maculopapular rash within the first two weeks of
initiating alpelisib and persists for approximately seven days. To reduce onset of
grade 1/2 rash, non-sedating antihistamines (i.e. cetirizine) are recommended
during the first eight weeks. While grade 3 rash leads to interruption of alpelisib,
dermatologic improvement is evident with systemic corticosteroids; and most
patients can resume therapy at a maintained or reduced dose upon re-chal-
lenge. Research Sponsor: U.S. National Institutes of Health.

1062 Poster Session (Board #147), Fri, 8:00 AM-11:00 AM

A phase Il trial of cabozantinib in hormone receptor-positive breast cancer
with bone metastases. First Author: Jing Xu, Massachusetts General Hospital
Cancer Center and Harvard Medical School, Boston, MA

Background: We assessed the antitumor activity of cabozantinib, a potent multi-
receptor oral tyrosine kinase inhibitor with activity against MET, RET, VEGFR2,
and AXL, in patients with hormone-receptor positive (HR+) breast cancer with
bone metastases. Methods: In this single-arm multicenter phase Il study, pa-
tients with HR+, HER2- metastatic breast cancer and = 1 prior line of therapy
received an initial starting dose of 100 mg cabozantinib, later reduced to 60 mg
per day. The primary endpoint was bone scan response rate determined by
independent central review and defined as percent change of bone scan area
from baseline. The target bone scan response rate was 30% compared to a null
response rate of 10%. Secondary endpoints included objective response rate
(ORR) by RECIST v1.1, progression free (PFS) and overall survival (OS). Bone
scan and CT were obtained every 12 weeks. Results: Among 52 enrolled pa-
tients, median age was 55, and 54% and 42% had > 2 lines prior endocrine and
chemotherapy, respectively and 18 (35%) had bone-only disease. 20 (38%)
experienced a partial bone scan response and 6 (12%) had stable disease (SD).
16 (31%) patients discontinued study prior to week 12 assessment for early
clinical progression or toxicity, and three (6%) had missing follow-up scans.
Best extra-osseous overall response revealed SD in 26 (50%), but no objective
responses. In 25 patients with bone scan disease control at 12 weeks, only 3
(12%) developed extra-osseous progression. Median PFS was 4.3 months (90%
Cl 2.8 - 5.5) and OS was 19.6 months (90% CI 18.0 — 26.8). In a landmark
analysis, patients with bone scan disease control at 12 weeks had longer OS
(median 24.2 months, 90% CI| 16.4 — 31.7) than those without (median OS
13.3 months, 90% CI 9.5 — 18.2), with a hazard ratio of 0.37 (90% Cl 0.21 —
0.65). Most common grade 3 or 4 toxicities were hypertension (10%), anorexia
(6%), diarrhea (6%), fatigue (4%) and hypophosphatemia (4%). Dose reduction
or delay occurred in 42 (81%) patients. Conclusions: This study met its primary
endpoint with bone scans improved in 38% of patients with metastatic HR+
breast cancer and remained stable in an additional 12% with cabozantinib
treatment. Bone scan response correlated with improved OS. This is the first
reported study in breast cancer to use bone scan response as a primary endpoint.
Further studies with cabozantinib in HR+ breast cancer and additional vali-
dation of bone scan response as a surrogate for clinical benefit in breast cancer
are warranted. Clinical trial information: NCTO1441947. Research Sponsor:
Exelixis, Inc, Conquer Cancer Foundation of the American Society of Clinical
Oncology.

1064 Poster Session (Board #149), Fri, 8:00 AM-11:00 AM

The effect of neutropenia on patient-reported functioning and quality of life
(QOL) among palbociclib participants of the MADELINE study. First Author:
David Richardson, RTI Health Solutions, Research Triangle Park, NC

Background: MADELINE is an observational, multicenter study of women with
HR+/HER2- advanced or metastatic breast cancer who were followed for 6 months
to evaluate patient reported QOL after initiating palbociclib combination therapy or
other approved treatment in the US. A novel mobile application was developed to
capture PROs for QOL at daily, weekly, monthly/cycle-based intervals for up to
6 months. QOL measures were evaluated to determine if palbociclib-treated pa-
tients experiencing episodes of neutropenia had associated decreases in QOL
compared to patients without episodes of neutropenia. Methods: Patients com-
pleted the SF-12 and CES-D-10 at baseline and each cycle. Change from baseline
was assessed using mean scores and mixed-effects models. Daily pain and fatigue
severity were measured on an 11-point scale (0-10, 10 being worst possible pain/
fatigue) and averaged to create weekly scores. Patients indicated weekly how breast
cancer or its treatment interfered with family/social life, productivity, physical
activity and energy on a 5-point scales (from not at all to a great deal). Demographic
and clinical data including adverse events were recorded in an eCRF. Results: 25
sites contributed 139 patients (median [range] age 60 [34, 82]; white: 83%; ECOG
0-1: 87%). During the 6-month follow up period, 45% of patients experienced =1
neutropenia event (grade 1-4: 17%, 27%, 24%, 2%) and 11% had an event
resulting in a dose change. Least-square (LS) mean change from baseline to end of
study for the SF-12 Physical/Mental Component summaries (PCS/MCS) and the
CES-D-10 showed no association between neutropenia and decreased QOL. Daily
pain/fatigue was relatively stable for those with neutropenia (cycle 1, week 1: 2.8
[1.95] and 1.8 [0.95]; cycle 6, week 1: 2.4 [1.95] and 2.3 [1.59]) and those
without (cycle 1, week 1: 2.2 [2.46] and 2.8 [2.39]; cycle 6, week 1: 1.6 [2.29]
and 2.4 [2.22]). There was no significant change for impact of breast cancer or
treatment across cycles. Conclusions: Patients with neutropenia did not experience
decreased QOL compared to patients without neutropenia nor did patients as a
whole experience numerically or clinically meaningful decrease in QOL throughout
the follow up period. Daily PROs collected suggest a low level of pain/fatigue that
did not change substantially over time. Research Sponsor: Pfizer, Inc.

No Neutropenia Neutropenia
Change from baseline Change from baseline
Scale (LS Mean, 95% CI) (LS Mean, 95% CI)
SF-12
PCS -0.6 (-2.1, 1.0) -0.3(-2.1, 1.6)
Mcs 0.9 (-0.6, 2.3) -0.3(-2.1, 1.6)
CES-D-10 -0.3(-1.1,0.4) 0.8(-0.1, 1.8)
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1065 Poster Session (Board #150), Fri, 8:00 AM-11:00 AM

Combination of fulvestrant and chemotherapy in ESR1 Y537S mutant breast
cancer cells and potential synergy mechanism related to p53 wildtype. First
Author: Wen Ma, Dana-Farber Cancer Institute, Boston, MA

Background: The acquisition of ligand-independent ESR1 mutations during
endocrine therapy in metastatic ER+ breast cancer is a common mechanism
of resistance to endocrine treatment, particularly aromatase inhibitors, and
found in more than 30% of patients with metastatic ER+ breast cancer. Our
recent work showed that the ER mutations confer resistance to currently
available endocrine treatments while promoting an aberrant ER transcrip-
tional activity that drives metastases. These results underscore the impor-
tance of targeting the ESR1 mutations even after the development of
endocrine resistance. We hypothesized that during chemotherapy treatment,
the ESR1 mutations remain an important driver of tumor growth and me-
tastases and therefore drugs targeting the ESR1 mutation could enhance the
efficacy of chemotherapy. In this study we investigated the combination of
chemotherapy with the selective estrogen receptor degrader in the presence
of WT and mutant ER. Methods: We performed synergy studies testing the
combination of fulvestrant with chemotherapy treatments commonly used in
ER+ metastatic breast cancer including 5FU (representing capecitabine),
adriamycin and paclitaxel using MCF7 and T47D breast cancer cell lines
engineered to express doxycycline inducible Y537S-ESR1 mutation.
Results: We found that in MCF7 cells the combination of chemotherapy and
fulvestrant was synergistic and the synergy was augmented with the in-
duction of the Y537S mutation. In contrast, there was no synergy in T47D
cells that harbor a P53 mutation. We confirmed that the synergistic activity
of fulvestrant with chemotherapy is dependent on P53 by generating P53
knock-out MCF7 cells using CRISPR-cas9. Additionally, cell cycle and
apoptosis analyses showed that the synergistic activity was mainly due to
increased effects on G1 arrest rather than apoptosis. Conclusions: Our study
indicates that chemotherapy and fulvestrant are synergistic in ER+ breast
cancer and the synergy is increased in the presence of the Y537S ESR1
mutation and is dependent on P53 activity. These results support a clinical
trial testing the addition of fulvestrant or other novel selective estrogen
receptor degraders in patients with metastatic ER+ breast cancer who are
starting chemotherapy treatment. Research Sponsor: U.S. National Insti-
tutes of Health.

1067 Poster Session (Board #152), Fri, 8:00 AM-11:00 AM

Serum biomarkers of inflammation (ferritin, IL-8, TNFR1) and outcomes in
BOLERO-2, a phase lll trial of HR+/HER2- metastatic breast cancer treated
with everolimus (mTOR inhibitor). First Author: Suhail M. Ali, Lebanon
VAMC, Lebanon, PA

Background: Everolimus (EVE) plus exemestane (EXE) doubled PFS while maintaining
quality of life versus EXE alone in postmenopausal hormone receptor-positive (HR*), HER2-
negative metastatic breast cancer (MBC) (BOLERO-2 phase 3; NCTO0863655). Here we
investigated several serum biomarkers of inflammation: ferritin, interleukin-8 (IL-8), and
tumor necrosis factor receptor 1 (TNFR1). Both higher IL-8 (ASCO 2018, #3025) and TNF
(Nature 569:428-32, 2019) have been reported to be associated with worsened outcome to
immune checkpoint inhibitors (ICl), and IL-8- and TNF-targeted therapies combined with
ICls are in phase | trials. We evaluated the prognostic/predictive ability of serum ferritin, IL-
8, and TNFR1 to everolimus in BOLERO-2. Methods: Serum biomarkers were determined
on pretreatment serum samples using the ELLA immunoassay platform (ProteinSimple,
San Jose, CA). Cox-proportional hazards model was used to assess the efficacy of EVE, and
the prognostic and predictive effect on PFS and OS. Results: Pretreatment serum biomarker
levels were determined in 510 patients (70 %) of 725 BOLERO-2 patients randomized 2:1
to EVE+EXE or EXE). Serum levels (25%, 50%, 75%) were: ferritin (68.9, 125.5, 253.1
ng/ml); IL-8 (14.5, 19.4, 27.7 pg/ml); and TNFR1 (1205, 1470, 1868 pg/ml). Ferritin
correlated significantly with TNFR1 (r=0.45, p<<0.0001), while IL-8 correlated weakly with
TNFR1 (r=0.10, p=0.023). Higher levels of all 3 biomarkers were prognostic for signifi-
cantly shorter PFS and OS (table). But no biomarkers were predictive: everolimus was
efficacious regardless of the 3 biomarker levels (p>0.05). Conclusions: High levels of
serum ferritin, IL-8, and TNFR1 were significantly associated with shorter PFS and OS in
HR+/HER2- MBC patients. Everolimus had superior outcomes compared to placebo, re-
gardless of serum biomarker level. These 3 significant prognostic biomarkers are all as-
sociated with increased inflammatory processes through different pathways. Anti-
inflammatory therapy targeted against these biomarkers should be evaluated based on
serum level as potential combination therapy with everolimus or CDK 4/6 inhibitors in HR+
MBC. Research Sponsor: Novartis.

HR 95% Cl  Median HR
Biomarker Level # patients Median PFS (mo) (PFS) (PFS) 0S (mo) (0S) 95% CI (0S)

IL-8

low 128 6.8 39.2
middle 256 6.8 1.11 0.87-1.42 30.7 1.34 1.00-1.80
high 127 2.9 1.84 1.39-1.84 175 247 1.80-3.40
TNFR1
low 128 6.8 36.5
middle 255 6.8 1.150.90-1.47 33.6 1.250.93-1.69
high 127 4 1.85 1.40-2.44 175 272 1.98-3.73

1066 Poster Session (Board #151), Fri, 8:00 AM-11:00 AM

Phase Ib trial to evaluate safety and anti-tumor activity of the AKT inhibitor,
ipatasertib, in combination with endocrine therapy and a CDK4/6 inhibitor
for patients with hormone receptor positive (HR+)/HER2 negative metastatic
breast cancer (MBC) (TAKTIC). First Author: Seth Andrew Wander,
Massachusetts General Hospital Cancer Center, Boston, MA

Background: The cyclin-dependent kinase 4/6 inhibitors (CDK4/6i), with an
anti-estrogen, are the standard of care for HR+/HER2- MBC. Insights from
patient biopsies and preclinical analysis suggest that AKT1 activation can
provoke CDK4/6i resistance. We hypothesized that targeting AKT1 following
CDK4/6i progression may provide clinical benefit. Methods: TAKTIC is an
open-label phase Ib trial exploring the combination of the AKT1 inhibitor,
ipatasertib (ipat), with an aromatase inhibitor (Arm A), fulvestrant (Arm B), or
the triplet combination (Arm C) of fulvestrant + ipat + palbociclib (palbo). The
primary objective is to evaluate the safety and tolerability of ipat in combi-
nation with endocrine therapy +/- CDK4/6i. Key inclusion criteria include
unresectable HR+/HER2- MBC; at least 1 prior therapy for MBC including any
CDK4/6i; up to 2 prior lines of chemotherapy for MBC (no limit on prior endocrine
therapy). Here, we present an interim analysis from the triplet combination (Arm
C). Results: Asof 1/31/2020, 25 pts have enrolled, including 12 on Arm C, all of
whom received prior CDK4/6i (median no of prior lines = 5.5, range 2-7). Along
with fulvestrant, 3 pts received ipat at 200mg + 125mg palbo, 7 pts received
300mg + 125mg palbo, and 2 pts received 400mg + 100mg palbo. To date, 8/
12 pts remain on treatment including 2 with partial response, 3 with stable
disease, 3 with restaging studies pending and 4 with progressive disease. The
triplet combination was well tolerated. Grade 3 toxicities included reduced WBC
(8/12), reduced neutrophil count (11/12), reduced lymphocyte count (2/12) and
single instances of transaminitis, rash, and reduced platelet count. The only
grade 4 toxicity was reduced neutrophil count (4/12). There were no DLTs
observed and no discontinuations due to toxicity. Mean steady state pharma-
cokinetic parameters for ipat were similar to historical data from single agent
trials suggesting that combined treatment with palbo + fulvestrant did not affect
the pharmacokinetics of ipat. Updated analysis will be presented at the meeting.
Conclusions: The triplet combination of endocrine therapy with CDK 4/6i and
AKTi appears to be well tolerated in heavily pre-treated pts, with a subset
demonstrating signs of clinical benefit. The trial demonstrates how insights into
the molecular mechanisms of CDK4/6i resistance could be leveraged into ac-
tionable therapeutic regimens for HR+/HER2- MBC. Clinical trial information:
NCT03959891. Research Sponsor: Genentech, Inc.

1068 Poster Session (Board #153), Fri, 8:00 AM-11:00 AM

Pazopanib (PZ) plus endocrine therapy as treatment for hormone resistant
advanced breast cancer (ABC). First Author: Ozge Gumusay, University of
California San Francisco Helen Diller Family Comprehensive Cancer Center,
San Francisco, CA, CA

Background: A major limitation of endocrine therapy in hormone receptor
positive (HR+) ABC is the development of resistance. Preclinical data suggests
that higher levels of vascular endothelial growth factor (VEGF) are associated
with endocrine therapy resistance. We conducted a phase Il trial to evaluate the
clinical benefit (CB) of PZ, a VEGF receptor tyrosine kinase inhibitor (TKI)
combined with nonsteroidal aromatase inhibitors (NSAIs) in pts with ABC re-
sistant to NSAls. Methods: Eligibility included postmenopausal women with
HR+ ABC and progressive disease (PD) after at least one month of NSAls.
Treatment was PZ 800 mg/day plus either letrozole or anastrozole. The primary
endpoint was clinical benefit rate at 12 weeks (CBR12, wks). Secondary
endpoints were PFS and safety. A CBR of 20% was considered a clinically
meaningful comparison to the expected CBR of < 5% with continued NSAIs
after PD. Using a 2-stage design, stable disease in at least 1 of the first 13 pts
allowed continued enroliment to a planned 28. Results: 32 pts were enrolled;
28 are evaluable for study endpoints and all patients completed the study. The
median age was 58 years (range: 41-77). Pts were heavily pre-treated, with a
median of 2 prior hormone therapies (range 1-6) and 1 prior chemotherapy
(range 0-8). 8 pts (28.6%) stopped treatment due to adverse events (AE) in-
cluding hypertension (HTN), fever, transaminitis, nausea, vomiting, rash, hand
foot syndrome and pulmonary embolism (PE); 6 pts progressed before wk 12.
CBR12 was 46.4% (12 SD, 1 PR); CBR24 was 25% (5 SD, 2 PR). Median PFS
was 20 wks (95% Cl 11-48, and median PFS for pts with CBR12 was 24 wks. 7
pts had PFS > 6 months (24, 32, 36, 36, 48, 184 and 274 wks); 2 pts had
PFS > 3 years (184 and 274 weeks). The most common grade 1/2 AE were
nausea (48.2%), fatigue (33.3%), diarrhea (29.6%), back pain (22.2%), and
arthralgias (22.2%). Grade 3/4 AEs included HTN (3/28; 11.1), transaminitis
(3/28; 11.1%), headache (2/28; 7.4), heart failure, vertigo, nausea, oral pain,
vomiting, fever, fatigue, and hypokalemia (one patient each: 3.7%).
Conclusions: The addition of PZ to NSAls resulted ina CBR12 of 46.4%, and a
CBR24 of 25% in pts with heavily pre-treated ABC resistant to NSAls. These
results support clinical efficacy of antiangiogenic TKI in HR+ ABC, and suggest
benefit in hormone resistant disease. Expected toxicities resulted in early
discontinuation in 28.6%, which limited drug exposure. Clinical trial infor-
mation: NCT 01466972. Research Sponsor: GSK/Novartis.

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.
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PIK3CA mutation status and progression-free survival in advanced hormone
receptor positive (HR+)/ human endocrine receptor negative (HER2-) met-
astatic breast cancer (mBC): A meta-analysis of published clinical trials.
First Author: James Signorovitch, Analysis Group, Inc., Boston, MA

Background: Approximately 40% of HR+/HER2- mBC patients harbor
PIK3CA mutation. Associations between P/K3CA mutation status and
clinical outcomes among patients with HR+/HER2- mBC have been het-
erogeneous across clinical trials. We synthesized available evidence from
clinical trials to estimate the association between P/K3CA status and
progression-free survival (PFS) using a meta-analysis adjusting for study
design differences. Metheds: Randomized clinical trials reporting PFS
stratified by PIK3CA status in HR+/HER2- mBC were identified via a sys-
tematic literature review. Trial arms receiving PIK3CA targeted therapies
were excluded. Median PFS, 6-, 12- and 18-month PFS rates, and data on
trial design features were extracted. Associations between P/K3CA status
and PFS were estimated adjusting for study follow-up duration, PIK3CA
testing method (ctDNA vs tissue ) and study treatment using multi-level
random effects meta-regression. Results: The analyzed data included 3,238
patients from 33 study arms across 11 trials (PIK3CA mutated (MT): 1,386,
wild type (WT): 1,852). PIK3CA mutation was overall associated with shorter
median PFS (difference [95% CI] (months): -2.15 [-4.14, -0.15]) with
substantial heterogeneity across studies (/2= 98.34%). The direction of this
association was robust to adjustment for study treatment (-1.27 [-2.22,
-0.32]). The association was stronger for ctDNA testing (-2.16 [-3.65,
-0.66]; N (total patients): 1,876) than for tissue testing (-0.65 [-2.2,
0.91]; N: 998). Findings were similar for 6-month PFS rates (absolute
rate difference -9.17% [-14.22, -4.12], N: 3,179; MT: 1,366, WT: 1,813).
Associations were directionally consistent but not statistically significant at
12 months (N =2,487; MT: 1,056, WT: 1,431) and 18 months (N =1,745;
MT: 811, WT: 934), potentially due to the decreasing precision towards the
tails of the PFS curves and significant heterogeneity across studies.
Conclusions: Pooling evidence across multiple studies, PIK3CA mutation
was associated with shorter PFS, especially when ctDNA testing was used.
These findings suggest a negative prognostic value of PIK3CA mutation in
patients with HR+/HER2- mBC. Research Sponsor: Novartis.

1071 Poster Session (Board #156), Fri, 8:00 AM-11:00 AM

A phase Il study of rh-endostatin in combination with chemotherapy in
human epidermal growth factor receptor 2 (HER-2) negative advanced
breast cancer (ABC). First Author: Yuan Huang, Institute of Cancer and
Basic Medicine (ICBM), Chinese Academy of Sciences, Department of
Breast Medical Oncology, Cancer Hospital of the University of Chinese
Academy of Sciences, Department of Breast Medical Oncology, Zhejiang
Cancer Hospital, Hangzhou, China

Background: There is an urgent need to improve the efficacy of chemotherapy
for HER-2 negative patients (pts) who lack anti-HER-2 therapies. Rh-Endostatin
(endostar), a recombinant human endostatin, is a potent inhibitor of angio-
genesis. This single-arm multicenter phase 2 study was designed to assess the
efficacy and safety of endostar combined with chemotherapy in HER-2 negative
ABC. Methods: Eligible pts had HER-2 negative inoperable locoregionally re-
current or metastatic breast cancer and an ECOG PS of O or 1. Pts with either
measurable or nonmeasurable disease were eligible. Endostar (15 mg/m?,
continuous infusion, day 1-7) plus chemotherapy were administered every
21 days until disease progression, intolerable toxicity or other reasons. Che-
motherapy regimens were selected by investigators based on clinical decision.
Primary endpoint was progression-free survival (PFS). Secondary endpoints
included objective response rate (ORR), disease control rate (DCR) and adverse
events (AEs). Results: From August 2016 to December 2019, 40 female pts
were enrolled in 3 centers. The median age was 52. Ten pts were previously
untreated and 30 pts had at least 1 line of chemotherapy for advanced disease.
31 ptswere triple negative BC (TNBC) and 9 pts were hormonal receptor positive
(HR+). Platinum combined with paclitaxel or gemcitabine were administered
with endostar in 55% of pts. Others received paclitaxel or gemcitabine com-
bined with endostar. 12 pts achieved a best response of partial response (PR)
and 13 pts had stable disease (SD). Among 30 pts with measurable disease,
ORR was 40% and DCR was 83%. The ORR for patients treated as the first-line
therapy was 75% while as the second line or beyond was 27%. For TNBC and
HR+ BC pts, the ORR was 46% and 17% respectively. Median PFS was not
reached after a median follow-up of 7.6 months. The most common Grade 3/4
AEs observed during this study were neutropenia (10%), leukopenia (10%) and
thrombocytopenia (5%). Conclusions: Endostar combined with chemotherapy
was effective and well tolerated for the treatment of HER-2 negative ABC,
especially TNBC. Its efficacy and safety could be further studied in randomized
trials. Clinical trial information: NCTO3907098. Research Sponsor: Simcere.

1070 Poster Session (Board #155), Fri, 8:00 AM-11:00 AM

Phase I/1l study of SAR439859, an oral selective estrogen receptor degrader
(SERD), in estrogen receptor-positive (ER+)/human epidermal growth factor
receptor 2-negative (HER2-) metastatic breast cancer (mBC). First Author:
Mario Campone, Institut de Cancérologie de I'Ouest, René Gauducheau, St
Herblain, France

Background: SERDs competitively antagonize and degrade the ER and can block
signaling in ER-dependent tumors resistant to standard endocrine therapy (ET). This
study (NCT03284957) investigates SAR439859, a potent oral SERD, in ER+/
HER2- mBC. We present pooled dose escalation/expansion (Part A/B) data for
SAR439859. Methods: Postmenopausal patients (pts) with ER+/HER2- mBC
treated for = 6 mos with prior ET received SAR439859 = 150 mg QD (Part A) or
400 mg QD (Part B). Chemotherapy and targeted therapy in the advanced setting
were allowed. Objective response rate (ORR; RECIST v1.1), clinical benefit rate
(CBR; complete or partial response [PR] or stable disease [SD] = 24 weeks), safety,
and pharmacokinetics (PK) were assessed. Results: Pts (n =62; Part A, 13; Part B,
49) had a median age of 63 yrs (range 37-88) and ECOG PS 0 (59.7%) or 1 (40.3%);
93.5% had visceral disease. All had prior ET, 74.2% had prior targeted therapy and
48.4% had = 3 prior lines in the advanced setting. 61.3% of pts had treatment-
related adverse events (TRAEs), all grade 1-2. Most frequent: hot flush (16.1%),
constipation, arthralgia (both 9.7%), decreased appetite, vomiting, diarrhea, nausea
(all 8.1%), fatigue (6.5%). No pts discontinued due to AEs. CBR was 35.6% overall,
with antitumor activity irrespective of ESR1 mutation status (Table). In pts with no
prior SERD, CDK4/6 or mTOR inhibitors (n = 14), ORR was 21.4% and CBR 64.3%.
PK data for Part B and E£SR 1 mutation data will be provided. Conclusions: SAR439859
had a favorable safety profile with limited TRAES. In these heavily pre-treated pts (prior
targeted therapy in 74.2%), ORR and CBR were similar to historical fulvestrant per-
formance in pts with no prior targeted therapy. Encouraging ORR and CBR in pts with no
prior SERD, CDK4/6 or mTOR inhibitors (n = 14; ORR 21.4%; CBR 64.3%) supports
SAR439859 development in earlier lines of therapy. Clinical trial information:
NCT03284957. Research Sponsor: Sanofi.

All ESR1 wildtype ESR1 mutant

Pts, n (%) n=59 n = 30" n=28"
Best response

PR 4 (6.8) 3(10.0) 1(3.6)

SD 25 (42.4) 12 (40.0) 13 (46.4)

Progressive disease 30 (50.8) 15 (50.0) 14 (50.0)
ORR 4 (6.8) 3(10.0) 1(3.6)
CBR 21 (35.6) 12 (40.0) 9(32.1)

2ESR1 status available for n = 58

1072 Poster Session (Board #157), Fri, 8:00 AM-11:00 AM

Preliminary safety and efficacy of GX-17, a long-acting interleukin-7, in
combination with pembrolizumab in patients with refractory or recurrent
metastatic triple negative breast cancer InTNBC): Dose escalation period of
Phase Ib/ll study (KEYNOTE-899). First Author: Joohyuk Sohn, Division of
Medical Oncology, Department of Internal Medicine, Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, South Korea

Background: Pembrolizumab monotherapy did not significantly improve OS as
2" and 3"-lines treatment for mTNBC compared to standard chemotherapy in
phase Il study (KEYNOTE-119) leading to high unmet needs of effective
treatment. Recent studies showed that higher lymphocyte count is an inde-
pendent factor which correlates with better response to checkpoint blockade in
cancer patients. GX-17, a long-acting interleukin-7, could potentially provide
synergistic anti-tumor efficacy with pembrolizumab by increasing number of
T cells both in tumor microenvironment (TME) and peripheral blood (PB).
Methods: This is an open-label, phase Ib/Il study in patients with refractory or
recurrent TNBC who failed from standard chemotherapy in the metastatic
setting, with =3™-lines of previous chemotherapy. The dose escalation phase
adopted the 3+3 design. The GX-17 doses were administered IM q9w or 12w,
with or without cyclophosphamide pre-conditioning depending on the alloca-
tion, and in combination with pembrolizumab 200 mg IV g3w. The objectives
were dose limiting toxicities (DLTs), safety, pharmacodynamic markers
including lymphocyte increase and RP2D. Results: Asof January 30, 2020, GX-
17 and pembrolizumab were exposed to 24 patients (median age 46.0 years [29-
75], ECOG PS 1 [58.3%], median cycle no. 3 [1-9]). Treatment was dis-
continued in 13 (54.2%), majority due to PD and 11 patients are ongoing. No
DLTs were reported in all dose groups. Treatment related AEs occurred in
91.7% of patients with grade 1-2 and 9.1% with grade 3 (no grade 4). Common
AEs were injection site reaction (39.0%) and fever (13.0%), which were easily
managed. Grade 3 toxicity were AST/ALT elevation and infusion related reaction,
reported from 1 patient each (4.2%). GX-17 induced dose-dependent lymphocyte
proliferation in PB, with approximately 4-folds increase in high doses. 17 patients
were evaluable; confirmed objective responses from ongoing patients included one
partial response (5.9%), 2 stable disease (11.8%) and 1 durable unconfirmed PD
(5.9%). Conclusions: GX-17 in combination with pembrolizumab was well tolerated,
with no DLTs reported. There was no apparent increase of immune-related AEs with
the addition of GX-17. Pharmacodynamics data support proof of mechanism and it
warrants further clinical studies. Clinical trial information: NCT03752723. Re-
search Sponsor: Korea Drug Development Fund, Pharmaceutical/Biotech Company.
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Dual anti-CTLA-4 and anti-PD-1 blockade in metaplastic carcinoma of the
breast: Dart (SWOG S1609, Cohort 36). First Author: Sylvia Adams, New
York University Cancer Institute, New York, NY

Background: Immune checkpoint blockade, specifically anti-CTLA-4 and anti-PD-1-
directed approaches, has improved outcomes in various tumors and is being tested in
SWOG S1609 in rare solid tumors (DART=Dual Anti-CTLA-4 & Anti-PD-1 blockade in
Rare Tumors). Metaplastic breast cancer (MpBC) is a rare subtype of breast cancer with
poor response to cytotoxics and median survival of < 1 year for metastatic disease. A
MpBC stratum was added based on promising activity of immunotherapy in a patient with
MpBC (Adams, npj Breast Cancer 2017). Here, we report the MpBC cohort of S1609
DART. Methods: In this prospective, open-label, multicenter phase Il trial patients re-
ceived ipilimumab (1mg/kg g6 weeks) plus nivolumab (240mg intravenously every
2 weeks). Eligibility for cohort 36 required histologically confirmed MpBC, measurable
disease, and ECOG PS 0-2. Prior anti-CTLA4 or anti-PD-1/PD-L1 treatment (but not both)
was permitted as well as treated brain metastases. The primary endpoint was overall
response rate (ORR, confirmed CR, PR) by RECIST v1.1; 2 or more responses in 16
patients was considered a success. Secondary endpoints: toxicity (CTCAE v4.0), PFS and
ORR by immune-related RECIST (iRECIST), overall survival (OS). Biomarker analyses are
ongoing. Results: Nineteen patients were registered to the cohort and seventeen eligible
patients received therapy. The median age was 60 (range 26-85), most tumors were high
grade, triple negative and had a high ki67 (median 87%), median prior therapy = 2 lines.
The ORR was 12% (RECIST 1.1) and 18% (iRECIST), with ongoing responses at 23, 18
and 11 months, respectively; SD was seen in 24%, none > 6 months (Table). Median OS
was 12 months. AEs were observed in 11 patients (65%), with 3 patients (18%) having
Grade 3/4 AEs and 1 patient with a fatal AE (myocarditis). The most common toxicities
were LFT abnormalities and fatigue. Conclusions: Cohort 36 met its primary endpoint:
ipilimumab plus nivolumab was clinically active in advanced MpBC, with durable re-
sponses observed in 3/17 patients. Further investigation of this combination is warranted.
Clinical trial information: NCT02834013. Research Sponsor: U.S. National Institutes of
Health, Pharmaceutical/Biotech Company.

Metaplastic breast cancer

(n=17) RECIST 1.1 iRECIST
CR 0 (0%) 1 (6%)
PR 2 (12%) 2 (12%)
Unconfirmed PR 1 (6%) 0 (0%)
4 (24%) 4 (24%)
PD or not assessed* 10 (59%) 10 (59%)
ORR (CR + PR) 2(12%) 3 (18%)

Duration of response 23 and 18 months, both 23, 18, and 11 months, all
ongoing ongoing
12% (3%, 43%) 18% (6%, 49%)
2 and 12 months 2 and 12 months

PFS at 6 months
Median PFS and 0S

*1 death and 1 consent withdrawal (after first cycle) before assessment

1075 Poster Session (Board #160), Fri, 8:00 AM-11:00 AM

RNA sequencing analysis and T-cell receptor repertoire in triple-negative
breast cancer (TNBC). First Author: Ju Won Kim, Korea University Anam
Hospital, Seoul, South Korea

Background: Triple negative breast cancer (TNBC) is defined by the lack of
two hormone receptors (HR) and human epidermal growth factor receptor 2
(HER2), and well known to have poor prognosis. In this study, we
conducted a RNA sequencing including T-cell receptor (TCR) repertoire
analysis to develop prognostic biomarker in patients with TNBC. In addition,
genes and signaling pathways that correlated with selected biomarker were
also investigated. Metheds: Total of 78 tumor tissues from TNBC patients
were participated for RNA-seq (lllumina Hiseq) analysis. Groups of signif-
icant genes were selected by differentially expressed genes (DEGs) analysis,
whose expression levels differed more than 1.5 times between patients and
normal, or early stage and advanced stage TNBC. Transcript expression
levels for prognostic biomarker were analyzed based on R v3.4.3. Using CBS
ProbePINGS, a genomic big data analytics platform, we evaluated druggable
pathways and protein-protein interaction (PPI). The Interaction Frequency
Ratio Score (IFRS) was calculated by investigating highly interactive pathways,
and the drugs were matched to patients. TCR repertoire analysis was performed
by MiXCR. Results: Ten candidate gene signatures were selected based on
RNA sequencing data of each sample. Cross-validation through machine
learning showed that the accuracy of the first-ranked signature was 92.3%, the
second was 92.0%, and the third was 90.3%. The accuracy of 4" to 6" was
88.7%, and the accuracy of 7" to 10" was over 88.0%. Cross-validated gene
signature, age, and TNM staging showed significant discriminant power under
univariate Cox regression analysis (p < 0.05). In the CBS ProbePINGS, human
papillomavirus infection, MAPK pathway, and tumorigenesis pathway were
correlated with cell signaling. CDK2, FN1, and JUN genes were highly in-
teractive each other. In addition, the drug matching result according to IFRS
value suggested imatinib and regorafenib could be possible candidates. TCR
repertoire analysis presented that number of clonecount was lower in recurrent
or metastatic TNBC than early stage cancer. Conclusions: Thisstudy revealed a
specific gene signatures that can accurately determine recurrence and me-
tastasis in patients with TNBC based on RNA sequencing analysis. TCR
repertoire analysis and CBS ProbePINGS could be valuable method in
treatment selection Research Sponsor: None.

1074 Poster Session (Board #159), Fri, 8:00 AM-11:00 AM

Evaluation of DNA repair biology signatures to predict specific carboplatin
(C) versus docetaxel (D) benefit in advanced triple-negative breast cancer
(@TNBC). First Author: Holly Tovey, Clinical Trials and Statistics Unit, The
Institute of Cancer Research, London, United Kingdom

Background: Inthe Triple Negative Trial we observed no improved response rate (RR)
to C over D in aTNBC [Tutt et al, Nat Med 2018], but we did in BRCA1/2 mutated
(mut) patients (pts). We hypothesise tumors with other aberrant DNA damage re-
sponse (DDR) characteristics having higher RR to DNA damage inducing C than D.
Methods: We tested the predictive value of DDR process related gene expression
signatures (PARPi7, chromosomal instability CIN70, TP53 & DDR Deficiency
(DDRD)) on 192 treatment naive primary tumours (PT) by total RNA-sequencing.
Odds ratio (OR) for RR are reported. Paired PT & recurrent (REC) signature scores
were compared. Results: Unexpectedly, high DDRD and PARPi7 were associated with
higher RR to D than C (p =0.01 & 0.06). No effect was observed for CIN70 or TP53
signature. To assess whether the unexpected results were due to biological changes 12
PT-REC pairs were available from pts who received chemotherapy (CT) between PT &
REC. CIN70Q increased from PT to REC, DDRD (non-significantly) & PARPi7 decreased.
4/5 TP53 wildtype classified PT samples classified as mut in REC. The BRCA1/2 &
DDRD-treatment interactions only held in pts who received CT before trial entry (table).
The PARPi7-treatment interaction only held in CT naive pts. In CT naive pts, high
CIN70 tumors suggested higher C RR as hypothesized. Restricted to the 149 PAM50
basal-like pts, results were non-significant but similar trends seen. Conclusions: In this
trial of aTNBC, DDRD high pts with prior CT had better RR to D than C. A possible
explanation for this unexpected result is selective pressure of adjuvant DNA damaging
CT and selection for relative taxane sensitivity in those who recur despite a high DDRD
score. The hypothesised CIN70 treatment interaction was observed in CT naive pts. Our
results suggest care is required in application of signatures to initial diagnostic material
when predicting response to DNA damaging agents at REC particularly in pts with prior
CT. Research Sponsor: Cancer Research UK and Breakthrough Breast Cancer.

0dds ratios (OR) within treatment by CT status.
CT Status (n) C: OR (95%CI)

D: OR (95%CI) Interaction p

BRCA1/2* Naive (78) 1.48 (0.21 - 10.46) 0.98 (0.19 - 5.03) 0.75
Treated (236) 8.00 (2.65 - 24.14) 0.92 (0.22 - 3.78) 0.02
DDRD Naive (36) 0.08 (0.00 - 4.58) 2.10 (0.06 - 69.05) 0.23
Treated (156)  1.44 (0.35-5.84) 24.83 (3.41 - 180.95) 0.02
PARPi7 Naive (36) 0.07 (0.00 - 1.62) 5.26 (0.77 - 35.93) 0.02
Treated (156)  0.75(0.37 - 1.54) 1.35(0.61 - 2.99) 0.29
CIN70 Naive (36) 56.38 (0.82 - 3874.77) 0.94 (0.31 - 2.81) 0.07
Treated (156)  0.76 (0.37 - 1.57) 0.58 (0.25 - 1.32) 0.62

*Mut vs. wildtype

1076 Poster Session (Board #161), Fri, 8:00 AM-11:00 AM

A phase Ib trial of the cyclin-dependent kinase inhibitor dinaciclib (dina) in
combination with pembrolizumab (P) in patients with advanced triple-
negative breast cancer (TNBC) and response correlation with MYC-
overexpression. First Author: Amy Jo Chien, University of California San
Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco,
CA

Background: Increased expression of the MYC transcriptional oncogene is found
in about 70% of TNBC and is associated with poor prognosis. In MYC-
overexpressing TN xenografts, CDK1 inhibition with dina results in synthetic
lethality, and attenuates distant metastasis. In syngeneic models, the combi-
nation of dina with anti-PD1 therapy is synergistic and increases immune cell
tumor infiltration and activation. Methods: Patients (pts) with advanced TNBC
received dina IV day 1 and 8 in combination with fixed dose P 200 mg once every
21 days. Dina was dose escalated using a toxicity probability interval design
targeting a dose limiting toxicity (DLT) rate of 25%. Evaluable disease and pre-
treatment metastatic biopsies were required. After 17 pts were enrolled, eligibility
was amended to require =2 lines of prior chemotherapy, and LDH =1.5x normal.
MYC IHC was performed on baseline tumor biopsies and correlated with clinical
response using Welch’s unequal variances t-test. Results: 32 pts were enrolled
(median age 53, median 2 prior lines of therapy, 13 pts (41%) had disease which
was previously ER+). 18 pts were enrolled in the dose escalation phase with no
observed DLTs; 33 mg/m2 was determined to be the recommended phase 2 dose
(RP2D). 14 additional patients were enrolled in dose expansion at 33 mg/m2,
completing trial accrual. Grade =3 adverse events (AEs) in all pts included
neutropenia (ntp) (37.5%), febrile ntp (12.5%), fatigue (12.5%), transaminitis
(3.2%), and neuromuscular weakness (3.2%). Most common all grade AEs in-
cluded fatigue (63%), diarrhea (63%), nausea (63%), and ntp (53%). Possible
immune-related AEs included sinusitis (4 pts), hemolytic anemia (1 pt), pneu-
monitis (1 pt), rash (2 pts), neuromuscular weakness (1 pt), and transaminitis (1
pt). Of the 29 patients evaluable for response, 1 pt (3.4%) had a CR, 4 pts
(13.8%) had a PR, and 6 pts (20.6%) had SD. MYC IHC staining on baseline
metastatic tumor biopsies in 19 pts correlated significantly with clinical response.
Additional biomarker testing will be reported. Conclusions: The RP2D of dina
given in combination with standard dose P is 33 mg/m2 on D1, 8 of a 21-day cycle.
Toxicities were generally manageable and non-overlapping. In exploratory anal-
ysis, greater MYC IHC staining correlated significantly with response to study
therapy. Clinical trial information: NCTO1676753. Research Sponsor: Merck,
U.S. National Institutes of Health.
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Preliminary efficacy data of triple-negative breast cancer cohort of NCI 9881
study: A phase Il study of cediranib in combination with olaparib in advanced
solid tumors. First Author: Navid Hafez, Yale University School of Medicine,
New Haven, CT

Background: Cediranib, a pan-vascular endothelial growth factor receptor tyrosine
kinase inhibitor, suppresses expression of BRCAI, BRCA2, and RAD51 and
increases sensitivity of tumors to poly-(ADP-ribose) polymerase (PARP) inhibitors
in vitro. Olaparib, a PARP inhibitor, demonstrates clinical efficacy in patients with
germline BRCA1/2 mutations and HER2-negative metastatic breast cancer. We
therefore tested the anti-tumor activity of the combination of cediranib and
olaparib in patients (pts) with metastatic triple-negative breast cancer (TNBC).
Methods: This multi-institutional, two-stage, phase Il study enrolled patients with
metastatic TNBC previously treated with a minimum of one prior line of systemic
therapy in the advanced setting. Patients were treated with cediranib 30mg po
daily plus olaparib 200mg po BID until disease progression or unacceptable
toxicity. The primary endpoint was objective response rate by RECIST v1.1.
Baseline tumor biopsies were obtained for biomarker analyses. Results: Baseline
characteristics of the 37pts enrolled are summarized below. The overall objective
response rate was 14% (95% Cl: 0.025, 0.2453). Median duration of response
was 2.0 months (mos) with arange of 1.8 to 6.3 mos. Disease control rate ((# of pts
with CR, PR or SD)/(# of evaluable pts)) was 81% (95% Cl: 0.6846, 0.937).
Median PFS was 3.7 mos (95% Cl: 2.1, 4.3). Grade 3/4 adverse events (G3/4
AEs), irrespective of attribution, occurred in 25 of 38 (66%).G3/4 AEs occurring
in > 5% of pts were hypertension (24%) and dyspnea (11%), diarrhea (8%)
vomiting (8%). Conclusions: The cediranib/olaparib combination resulted in
promising objective responses in 14% of biomarker-unselected patients with
heavily pre-treated, metastatic TNBC. The regimen required prompt initiation of
antihypertensives, but AEs were overall manageable. Analyses of mutation status
in homologous recombination DNA repair genes are ongoing and will be correlated
with clinical outcome. Clinical trial information: NCT02498613. Research
Sponsor: U.S. National Institutes of Health.

Total N = 37,

Median (range)
Age 49 (32-68)
ECOG PS 1(0-1)
# of prior therapies 4 (2-11)
Prior platinum-based chemotherapy 92%
Platinum-sensitive ( > 90 days interval to start subsequent therapy) 19%
Prior immunotherapy 41%
1079 Poster Session (Board #164), Fri, 8:00 AM-11:00 AM

Frequency of brain metastases in patients with locally advanced triple
negative breast cancer after neoadjuvant platinum-based chemotherapy:
Impact of BRCA1/2 mutations. First Author: Elena Glazkova, N.N. Blokhin
National Medical Research Center of Oncology, St. Petersburg, Russian
Federation

Background: patients with triple negative breast cancer has poor survival outcomes.
Achievement of pathological complete response (pCR) after neoadjuvant chemo-
therapy can significantly improve survival of these patients, however some patients
will relapse even after pCR. Methods: we reviewed prospectively-maintained out-
comes database of N.N. Blokhin NMRCO. We extracted information about patients
with locally advanced non-metastatic (stage I11A-I1IC) triple negative breast cancer
who were treated with neoadjuvant platinum based chemotherapy in 2014-2018
years. All included patients were tested for the presence of BRCA1/2 mutation with
whole-exome next-generation sequencing or for “founder” hot-spot mutations.
Results: we identified 80 patients who received neoadjuvant treatment with various
platinum-based regimens. Pathological complete response rate was 62.5%. BRCA-
mutations was found at 22 (27.5%) patients. Median follow-up time was
35.6 months (17.0 — 61.3). 2-year DFS was 77.3%, and 3-year DFS was 70.0%,
there was significant differences in DFS in patients, who achieved and patients with
residual tumor — 85,2% vs 64,3% (p=0,028). 2-year OS was 91%, 3-year OS was
78,5%. 18 patient had disease progression, the most common sites of disease
progression were brain (9 [560.0%]), lungs (5 [27.8%]), 3 (16.7%) patients had
locoregional relapses and 1 (5,6%) liver metastases. We separately analysed
characteristics of patients with brain metastases (table). There were no significant
differences in tumour pathologic response and patient age. All patients, who
relapced after pCR, had brain metastases. We also found, that 7 of 9 patients with
brain metastases had different BRCA mutations. Brain metastases developed in
40,9% (9/22) of patients with BRCAI mutations and 3,4% (2/58) of patients with
wild type BRCAI (p<0,00001). Conclusions: BRCAI mutation is significant
prognostic factor for brain metastases development in locally advanced triple
negative breast cancer. Research Sponsor: None.

Patient, age pCR/no pCR BRCA1 DFS, months
1; 25 y.o. pCR wtBRCA 28,1

2, 56 y.o. no pCR wtBRCA 13,9
3,35y.0. pCR mutBRCA 15,83
4,40y.0. no pCR mutBRCA 9,9
5,47 y.o. pCR mutBRCA 25,23
6, 30 y.o. no pCR mutBRCA 16,17
7,46 y.0. no pCR mutBRCA 15,47
8, 38 y.0. no pCR mutBRCA 20,8

9, 35y.0. pCR mutBRCA 10,0

1078 Poster Session (Board #163), Fri, 8:00 AM-11:00 AM

Translational relevance of androgen receptor immunohistochemistry scoring
systems for data harmonization in triple negative breast cancer (TNBC). First
Author: Suhail Sayeed Mufti, HealthCare Global Enterprises Ltd, Bangalore,
India

Background: Androgen receptor (AR) expressing triple negative breast cancer
(TNBC) is a sub-set of TNBC with an evolving prognostic and predictive be-
haviour. AR immunohistochemical threshold for positivity has not been stan-
dardized and a wide range of cut-offs have been used across studies ( > 0% to
75%). In this study we explored AR immunohistochemistry thresholds in re-
lation to disease free survival (DFS) and clinical outcomes in non-metastatic
TNBC using the Allred and H-Score systems. Increasing interest in AR as a
therapeutic target for TNBC and the use of digital tissue image analysis makes it
important to standardize AR immunohistochemistry reporting. Methods: 100
FFPE (formalin-fixed paraffin-embedded) tumour blocks were retrieved for non-
metastatic TNBCs diagnosed between January 2015 and May 2017 and im-
munostained using AR441 (IgG1) mouse monoclonal antibody. Clinical follow-
up ranged from 59 to 31 months and DFS was calculated. Cut-off scores were
explored using Evaluate Cutpoints (R maxstat package) and X-tile software. The
score with maximum split in DFS (based on log-rank statistics and lowest p-
value) was chosen as the cut-off. Descriptive and survival statistics was per-
formed. Results: The median age was 51 (SD 11.262; range 28 to 82) years.
Using Evaluate Cutpoints =3 was found as the threshold for AR by Allred Score.
36% cases were AR positive using Allred score (HR 0.508; C1 0.234-1.11; p-
value 0.08). Using Evaluate Cutpoints =30 was found as the threshold for AR by
H-Score (HR 0.624, Cl 0.306 - 1.27; p-value 0.19). 35% cases were AR
positive using H-Score. X-tile analysis also found the cut-offs as =3 and =30 for
Allred and H-Score respectively (p < 0.05). A significant correlation was seen
between the two scoring systems (Pearson Correlation 0.935; p < 0.01). A
significantly higher number of grade Ill TNBCs were AR negative (n = 55/76)
compared to grade Il (n =9/24) (p = 0.002). Cut-off for Ki67 was 75 (HR 1.61,
Cl 0.85-3.04, p-value 0.141) with a significantly higher number of AR neg-
atives in the Ki67=75 group (21/26; p < 0.05). The overall median DFS was
51.9 months. There was no significant difference in DFS for the AR negative
(median: 47.4 months; mean: 39.39 months) and AR positive (Median survival
not reached; mean: 41.3 months) groups(p = 0.23). Conclusions: AR immu-
nohistochemistry cut-offs using the Allred (=3) and H-Score (=30) are close to
the ones used for ER/PR immunohistochemistry as per ASCO/CAP guidelines,
making a strong case for universal application of these systems for harmoni-
zation of AR data. Research Sponsor: Astellas Pharma India Pvt. Ltd.

1080 Poster Session (Board #165), Fri, 8:00 AM-11:00 AM

Disparities in the receipt of National Comprehensive Cancer Network
(NCCN) guideline adherent care in triple-negative breast cancer (TNBC)
by race/ethnicity, socioeconomic status, and insurance type. First Author:
Chimezie Ubbaonu, University of California, Irvine, CA

Background: Breast cancer is the most commonly diagnosed cancer in women
in the United States and the second leading cause of cancer mortality in
women.TNBC is more likely to present at an earlier age with more advanced and
aggressive disease. The overarching goal of treatment recommendations listed
in the National Comprehensive Cancer Network (NCCN) guidelines are to im-
prove patient outcomes. Here we examine factors which may contribute to
NCCN guideline adherence. Metheds: This was a retrospective cohort study of
women with triple negative breast cancer using data from the California Cancer
Registry (CCR) between 2004-2016 (with follow-up through 11/2018). Indi-
cators for concordance with NCCN guidelines for TNBC was used as the de-
pendent variable in the analysis. A multivariable logistic regression was used to
determine the effects of independent variables on adherence to NCCN
guidelines. Odds ratios and 95% Confidence Intervals (Cl) were calculated.
Non-Hispanic Whites, having medical insurance and highest socioeconomic
status (SES) were set as references values in the regression models. Disease
specific survival was calculated using the Cox regression analysis. Results: A
total of 16,858 women were included in this study, 32.5% (n = 5,472) received
NCCN adherent care (p < 0.0001). Non-Hispanic Blacks (NHB) and Hispanic
patients were less likely to receive guideline adherent care (respectively, OR
0.87, 95%Cl 0.79-0.95 and OR 0.87, 95%Cl 0.79-0.95). Patients of lowest
and lower-middle socioeconomic status (SES) were less likely to receive NCCN
guideline adherent care (respectively, OR 0.77, 95%Cl 0.68-0.87 and OR
0.88, 95%CI| 0.79-0.98). Overall, non-adherent care was associated with an
increased disease-specific mortality (HR 1.21,95%CI 1.11-1.31, p <0.0001).
Hazard ratios were calculated after adjusting for adherent care and NHB patients
had an increased disease-specific mortality (HR 1.28, 95%Cl 1.16-1.42, p <
0.0001) in addition to patients with Medicare or Medicaid payer status (re-
spectively, HR 1.20, 95%CI 1.08-1.34, p < 0.001 and HR 1.29, 95%Cl 1.15-
1.43, p < 0.0001). Conclusions: A significant portion of TNBC patients in
California continue to receive non-guideline adherent care. Non-Hispanic black
patients and lower SES quintile groups were less likely to receive guideline
adherent care. Patients with non-adherent care had worse disease specific
survival compared to recipients of NCCN-adherent care. Research Sponsor:
None.
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Induction bevacizumab, etoposide and cisplatin followed by whole brain
radiotherapy (WBRT) versus WBRT alone in breast cancer with untreated
brain metastases: Results of a randomized phase Il A-PLUS trial. First
Author: Yen-Shen Lu, National Taiwan University Hospital, Taipei, Taiwan

Background: Our previous study (Clin Cancer Res. 2015;21(8):1851) demon-
strated that bevacizumab preconditioning followed by etoposide and cisplatin
(BEEP) is a highly effective treatment for breast cancer (BC) patients (pts) with
brain metastases (BM) progressing from WBRT. We conducted a randomized
phase Il study A-PLUS (NCT02185352) to test whether using BEEP as an in-
duction therapy could enhance the efficacy of WBRT and provide systemic
control. Methods: BC pts with measurable BM not suitable for surgery/
radiosurgery and had not received WBRT were randomized (2:1) to experi-
mental arm: induction BEEP for 3 cycles (~2 months [ms]) followed by WBRT or
control arm: upfront WBRT. The BEEP regimen consists of bevacizumab 15 mg/
kg on day 1, and etoposide 70 mg/m?/day on days 2-4, cisplatin 70 mg/m? on day
2, followed by prophylaxis GCSF, every 21 days. After WBRT in both arms, pts
received treatment of physician’s choice except BEEP until BM progression.
Stratification was based on the Graded Prognostic Assessment score. Primary
endpoint was brain-specific progression free survival (BS-PFS) based on RECIST
1.1, with a total of 108 pts, power of 0.8 at the 2-sided « level of 0.2.
Results: Of 112 enrolled pts, 74 were in experimental arm and 38 in control arm.
Baseline patient characteristics were generally balanced between arms. With
median follow up of 28.7 ms, median BS-PFS was 8.1 vs. 6.5 ms (p= 0.146; HR
0.71[95% Cl 0.44-1.131), which met the primary endpoint (pre-defined « level of
0.2). Results of preplanned analysis included: 2-month brain-specific objective
response rate of BEEP alone vs. WBRT was 41.9% vs. 52.6% (p= 0.613); 8-month
BS-PFS rate was 48.7% vs. 26.3% (p=0.027); median PFSwas 6.4 vs. 4.7 ms (p=
0.071; HR 0.67 [95% CIl 0.43-1.04]), and extra-BM PFS was 7.9 vs. 5.0 ms (p=
0.141; HR 0.71 [95% CI 0.46-1.12]). Median overall survival was 15.6 vs.
13.6 ms (p=0.855; HR 0.96 [95% CI| 0.59-1.55]), with 31.6% of pts in control
arm received BEEP regimen treatment after BM progression. The most common all-
grade adverse events (AEs) in experimental arm were neutropenia (30.2%), nausea
(27.9%), anemia (27.4%), and leukopenia (24.2%). Most AEs were mild to
moderate in severity. Two pts discontinued BEEP treatment due to grade 4
nephrotoxicity and grade 3 infection, respectively. Conclusions: BEEP as induction
treatment followed by WBRT for BC pts with BM may improve control of both BM
and systemic disease. Further validation by a phase Il study is necessary. Clinical
trial information: NCT02185352. Research Sponsor: Roche Products Ltd., Other
Foundation, Other Government Agency, Pharmaceutical/Biotech Company.

1085 Poster Session (Board #170), Fri, 8:00 AM-11:00 AM

Metastatic behavior of mixed invasive ductal lobular carcinoma (mIDC/ILC).
First Author: Azadeh Nasrazadani, UPMC Hillman Cancer Center, Pitts-
burgh, PA

Background: Mixed invasive ductal lobular carcinoma (mIDC/ILC) is a poorly de-
scribed subtype of invasive breast cancer, characterized by its composition of both
ductal and lobular histopathology. It is unclear if individual or both components drive
metastasis. Literature is sparse regarding sites of metastatic spread of this elusive
subtype of invasive breast cancer. Methods: Cohorts of patients with mIDC/ILC, in-
vasive ductal carcinoma (IDC), and invasive lobular carcinoma (ILC) were identified
from the UPMC Network Cancer Registry. Among these, 46 patients with mIDC/ILC,
1,131 patients with IDC, and 145 patients with ILC seen at UPMC Magee Women's
Hospital from 1990 — 2017 were found to have developed distant metastasis during
the course of their disease. The metastatic pattern of spread was compared between
the cohorts. Formalin-fixed, paraffin-embedded patient samples from the metastatic
sites of a portion of the mIDC/ILC cases (n = 19) was acquired and evaluated by H&E
staining. Results: Patients with IDC were more likely than patients with ILC to have
metastasis to the liver (p = 0.001) and lung (p < 0.001), and less likely to have
metastasis to the peritoneum (p < 0.001). Patients with mIDC/ILC were more likely
than patients with IDC to have peritoneal metastasis (p = 0.01), similar to patients
with ILC. Compared to patients with ILC, patients with mIDC/ILC were more likely to
have liver metastasis (p = 0.001), similar to patients with IDC. Evaluation of the
metastatic lesions originating from mIDC/ILC displayed a spectrum of histopathology
including mixed histology (n = 3), pure IDC (n = 3), pure ILC (n = 5), and indeter-
minate lesions with features of both IDC and ILC (n = 6). Two cases were unin-
terpretable due to significant crush artifact. Metastatic mIDC/ILC lesions with
retained mIDC/ILC histology were found in vertebral, pleural, and skin tissues.
Metastatic mIDC/ILC lesions with IDC histology were found in a cerebellar, liver, and
chest wall lesion; whereas, those with ILC histology were found in bowel, omental fat,
ovary, bone, and sacrum. Indeterminate histology metastatic lesions were found at
liver, chest wall, cerebellar, and bone sites. Conclusions: mIDC/ILC metastasizes to a
range of distant sites with a higher preference to the liver and peritoneum as compared
to ILC and IDC, respectively. Metastatic lesions arising from mIDC/ILC tumors
showed a spectrum of histologies, including mIDC/ILC, IDC, ILC and indeterminate
lesions with features of both IDC and ILC. Ongoing genomics studies will provide
further insight into development of metastases from mIDC/ILC tumors. Research
Sponsor: Conquer Cancer Foundation of the American Society of Clinical Oncology.

1084 Poster Session (Board #169), Fri, 8:00 AM-11:00 AM

The landscape of genomic alterations detected in serial circulating tumor
DNA (ctDNA) in clinical progressive metastatic breast cancer. First Author:
Saya Jacob, Department of Medicine, Northwestern University Feinberg
School of Medicine, Chicago, IL

Background: Metastatic breast cancer (MBC) is associated with genomic evolution,
representing a challenge at clinical progression. While tissue and blood next-generation
sequencing (NGS) allows for the baseline detection of alterations, non-invasive longitudinal
assessment of ctDNA can provide a tool for monitoring tumor evolution. We characterized
genomic changes using serial ctDNA testing in patients with clinical progression.
Methods: Patient data was obtained under an IRB-approved protocol and ctDNA was
collected at Northwestern University between 2015-2019. All ctDNA samples were an-
alyzed using the Guardant360 NGS assay. Of 255 patients with MBC, 86 had at least two
serial ctDNA collections with the second collection drawn at first progression (P1) by
imaging and clinical assessment. Participants were followed until second clinical pro-
gression (P2). We analyzed type of alterations, mutant allele frequency (MAF), number of
alterations (NOA), and sites of disease on imaging in close proximity to ctDNA evaluation.
Matched pairs variations in MAF and NOA at P1 and P2 were tested through Wilcoxon test.
Results: We identified 44 HR+, 20 HER2+ and 22 TNBC cases. Median lines of therapy
were 3 (interquartile range (IQR): 1-6) for HR+, 3 (IQR: 1-5) for HER2+, and 2 (IQR: 1-4) for
TNBC. The most likely alterations between baseline to P1 were TP53 (p < 0.0075),
PIK3CA(p <0.0126), AR(p <0.0126), FGFRI (p < 0.0455)and ESRI (p <0.0143).In
the HR+ subset, ESR1 was statistically more likely at P1. ESRI at P1 was also associated
with development of new liver lesions (p < 0.0320). ERBB2 mutation at P1 was associated
with new lung (p < 0.0050) or bone lesions (p < 0.0030). Increase in NOA was observed
between baseline and P1 (p < 0.0001), P1 and P2 (p < 0.0001), and baseline to P2 (p <
0.0004). MAF was increased between baseline and P2 (p < 0.0480). Conclusions: Serial
ctDNA testing identified resistance alterations (TP53, PIK3CA, AR, ESR1, FGFR1), with
some mutations indicating new sites of disease (ESR1, ERBB2). Heterogeneity of ctDNA
was significantly associated with progressive disease. Prospective evaluation of the impact
of serial ctDNA testing on treatment decisions is needed to expand the role of precision
medicine in MBC. Research Sponsor: None.

Baseline P1 P2
NOA 4 (IQR: 1-6) 5 (3-8) 6 (4-10)
MAF 3.3 (IQR:0.3- 3.6 (0.8-15.4) 5.0 (0.5-14)
11.4)
Cases with NOA Increase from 58% (p < 0.0001) 81% (p <
Baseline 0.0004)
Cases with MAF Increase from 55% (p < 0.2390) 65% (p <
Baseline 0.0480)

New Alterations TP53, PIK3CA, AR, FGFR1,
ESR1

New Metastases ESR1: Liver
ERBB2: Lung, Bone

1086 Poster Session (Board #171), Fri, 8:00 AM-11:00 AM

Outcomes for black versus white women with stage IV breast cancer enrolled
on investigator-initiated clinical trials at Emory. First Author: Princess Ekpo,
Emory University, Atlanta, GA

Background: Black women are 40% more likely to die from their breast cancer
compared to White women. Inadequate representation of Blacks in clinical trials
may contribute to health care inequity. Emory’s Winship Cancer Institute (WCI)
in Atlanta serves a significant Black population and has a unique opportunity to
engage these underrepresented patients in clinical trials. We aimed to assess
clinical outcomes in Black versus White women with metastatic breast cancer
(MBC) enrolled on investigator-initiated clinical trials (lITs) at Emory.
Methods: Black and White women with MBC enrolled on IITs conducted at WCI
between 1/2009 and 1/2019 were retrospectively evaluated. Descriptive sta-
tistics were generated for all patient characteristics. Univariate analyses and a
multiple logistic regression model were used to assess the effect of age and race
on clinical response, length of time on trial, number of therapy lines prior to trial
enrollment, and toxicity on trial. Overall survival was assessed using Kaplan
Meier analysis. Results: Sixty-two women with MBC were included [White, n =
41 (66%), and Black, n = 21 (34%), p = 0.55]. Over 90% of women were
enrolled on phase Il clinical trials and received targeted therapy. Mean age at
clinical trial consent was 53.2 and 55.9 years in Black and White women,
respectively (p = 0.36). While the majority of women had hormone-receptor
positive disease, a higher percentage of Blacks had triple negative breast cancer
(29% vs. 17% in Whites, p = 0.39). Black women had fewer lines of systemic
therapy prior to trial enroliment (2.86 vs. 4.3, respectively, p=0.017) and were
enrolled on trial for less time than White women (5.67 mo vs. 7.83 mo, re-
spectively, p=0.22). There were no differences in toxicity rates among patients
enrolled on IITs based on race. Black women were more likely to have pro-
gressive disease (PD) on trial (45% in Blacks vs. 20% in Whites, p = 0.05).
While there was no significant difference in overall survival (p = 0.482), there
was a trend towards shorter survival in Black women (51.3 mos vs. 64 mos,
respectively). Conclusions: Black women with MBC who enrolled on IIT trials at
Emory had worse treatment response and a trend towards poorer survival
compared to White women. More research is needed to determine whether this
is due to adverse biology. These results reinforce the need for exploration of
biomarkers of response by race and ethnicity and improved representation of
Blacks in clinical trials to inform real world efficacy. Research Sponsor: None.
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Real-world clinical effectiveness and safety of olaparib monotherapy in
HER2-negative gBRCA-mutated metastatic breast cancer: Phase Il1Ib LUCY
interim analysis. First Author: Karen A. Gelmon, Department of Medical
Oncology, BC Cancer, Vancouver, BC, Canada

Background: OlympiAD (NCT02000622) demonstrated the benefit of olaparib
over standard of care in patients (pts) with HER2-negative (HER2-) metastatic breast
cancer (MBC) and germline BRCA mutations (gBRCAm). LUCY (NCT03286842)
aimed to provide additional data on the real-world effectiveness and safety of
olaparib monotherapy in this setting. Methods: This Phase IlIb, open-label, single-
arm study of olaparib 300 mg twice-daily, enrolled pts with HER2- gBRCAm MBC
who had received a taxane and/or anthracycline in the (neo)adjuvant/metastatic
setting, and =2 lines of chemotherapy for MBC. Hormone receptor-positive (HR+)
pts had progressed on prior endocrine therapy (ET), and further ET was considered
unsuitable. Primary endpoint: investigator-defined progression-free survival (PFS).
Secondary endpoints: overall survival, time to first subsequent therapy or death
(TFST), and investigator-assessed clinical response rate (CRR). The interim analysis
was planned after 160 PFS events. Results: From Oct 2018-Sept 2019, 252 pts
were enrolled (160 sites, 15 countries; mean age 46.2 [range 22-75] years; 73.4%
ECOG PS 0). Median total treatment duration: 7.9 months (mo; range 0.2-20.0).
Median PFS: 8.1 mo (95% confidence interval [Cl]16.9, 8.7; 166 events [65.9%]).
Clinical trial information: NCT03286842. Median TFST: 9.7 mo (95% CI 8.7,
11.1).CRR: 48.6% (95% Cl 42.2, 55.0). Adverse events (AEs) in >20% of pts (all
grades): nausea, anemia, asthenia, vomiting, and fatigue. 24.6% of pts reported a
grade =3 AE, including anemia (n=33 [13.1%]). 4.4% of pts had an AE leading to
treatment discontinuation. Conclusions: Interim results in this real-world population
of pts with HER2- gBRCAm MBC were consistent with the OlympiAD study, and
support olaparib as a chemotherapy-free alternative treatment for pts with gBRCAm
advanced BC. Research Sponsor: This study was sponsored by AstraZeneca and is
part of an alliance between AstraZeneca and Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA (MSD).

Subgroup (%) Events, n (%) Median PFS, mo 95% CI

HR status HR+ (52.0) 84 (64.1) 8.3 7.6,9.8
Triple -ve BC (48.0) 82 (67.8) 6.8 5.5, 9.0

Prior platinum therapy Yes (32.1) 57 (70.4) 6.5 4.9,8.1
No (67.9) 109 (63.7) 8.5 7.6,9.7

Line of therapy 1% (54.4) 87 (63.5) 8.3 7.0,9.7
2"94 (45.6) 79 (68.7) 7.4 5.6, 8.8

gBRCAm BRCAI only (54.0) 95 (69.9) 6.8 5.9, 8.3
BRCAZ2 only (41.3) 63 (60.6) 8.5 7.6,11.0

1089 Poster Session (Board #174), Fri, 8:00 AM-11:00 AM

Mutation profile differences in younger and older patients with advanced
breast cancer using circulating tumor DNA (ctDNA). First Author: Katherine
Clifton, Washington University School of Medicine, St. Louis, MO

Background: Although the noninvasive nature of ctDNA testing is attractive in an
older adult population, less is known regarding the mutation profiles of ctDNA in
the older adult breast cancer population as this population is often excluded from
studies. Previous tissue testing has shown differences in mutation profiles be-
tween older and younger adults with breast cancer. The objective of this study is to
assess differences in mutation profiles in the older and younger adult breast
cancer population using a ctDNA assay. Methods: Patients (pts) with advanced
breast cancer underwent molecular profiling using a plasma-based ctDNA NGS
assay (Guardant360) between 5/2015-10/2019 at Siteman Cancer Center.
Clinicopathological histories were obtained from the medical record. The results
of a multicenter database of pts with advanced breast cancer who had undergone
molecular profiling using Guardant360 were obtained. Associations between
mutations and age were measured using a Fisher’s exact test. Results: In the
single institution cohort, of the 214 patients who underwent testing, 148
(69.16%) were < 65 and 66 (30.84%) = 65 years-old. The most frequently
mutated genes in age < 65 pts were TP53 (48.65%), PIK3CA (35.81%), and
ESR1I (30.41%) while the most frequently mutated genes in age=65 pts were
PIK3CA (56.06%), TP53(51.52%), ESR1 (25.76%), and ATM (21.21%). ATM,
BRAFand PIK3CA mutations were found more frequently in age= 65 pts with ER+
HER2- breast tumors (p < 0.01). MYCand ESR1 mutations were not significantly
associated with age, overall or within subtype. Overall ctDNA resulted in change in
management in 19.8% pts (40/202). In the larger multicenter cohort, of the 8803
pts who underwent testing, 5367 (61.0%) were < 65 and 3417 (38.8%) = 65
years-old. ATM, ESR1 and PIK3CA mutations were more common in age=65 pts
(p<0.0001) and MYCmutations were less common in age=65 pts (p < 0.0001).
Conclusions: This study found that ctDNA is a feasible, attractive alternative to
traditional biopsies and may identify actionable mutations in older adults with
breast cancer. When controlling for subtype, results from a single institution were
similar to the larger multicenter cohort showing ATM and PIK3CA were more
common in the older adult population. This data suggests there may be additional
molecular differences between breast cancer in older compared to younger adults
that warrants further investigation. Research Sponsor: St. Louis Men's Group
Against Cancer.
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Clinical predictors of long-term response to capecitabine in metastatic
breast cancer (MBC). First Author: Deirdre Kelly, Princess Margaret Can-
cer Centre, Toronto, ON, Canada

Background: Select patients (pts) with metastatic breast cancer (MBC)
treated with capecitabine (cape) experience long-term disease control. We
aimed to evaluate the clinical and biological predictors of long-term response.
Methods: Pts receiving cape monotherapy for breast cancer from 01/2006 to
01/2016 at Princess Margaret Cancer Centre in Toronto, Canada (N = 352) or
Alberta, Canada (N = 798) were identified through central pharmacy records.
A median time-to-progression (MTTP) 3-fold higher (19.3 months) than those
seen in published studies for patients treated with cape monotherapy at
1000mg/m2 was applied to select for pts with long-term response. MBC pts
meeting these criteria were identified through chart review, with collection of
clinical, pathological, and survival outcomes in addition to oncologist
assessed (o) best response (eg: oCR, oPR, oSD) by radiology report review.
Descriptive statistics, Kaplan-Meier and Cox-regressions were applied.
Results: Overall, 41 (4%) pts met long-term response criteria. Median age of
the study cohort was 62 (range 40-80), with 39% metastatic at diagnosis and
76% post-menopausal. At initiation of cape, a majority of pts were HR positive
(85%), with an LDH < ULN (56%), and had bone (83%) or visceral (63%)
metastases. Only 1 (2%) patient was HER2+. In the metastatic setting, most
patients were chemotherapy-naive (83%) and had received O-1 lines of
hormonal therapy (61%). Median treatment duration with cape was 2.2 years
(range 1.7-5.7) with 37% of pts having =40 cycles (range 22-94). Visceral
(49%), bone (34%), and lymph nodes (24 %) were the most common sites of
progression, with 41% requiring 1 dose reduction and 27% requiring 2 dose
reductions of cape. Overall response rate was 56% (0CR = 2%, oPR = 54%)
with 44% having oSD as best response. Median follow-up was 6.8 years (95%
Cl: 5.5-8.2). Median PFS was 2.3 years (2.0-2.6), with a median OS of 3.8
years (2.9-4.6). 5 patients (12%) remained alive at data-cutoff, and 1 (2%)
remained on treatment after 94 cycles of cape. Conclusions: Clinical features
associated with long-term response on cape include HR positive, HER2
negative postmenopausal patients with bone predominant metastasis who
have received 0-2 lines of prior hormone therapy and O-1 lines of chemo-
therapy in the metastatic setting. This is the largest reported analysis of MBC
patients with prolonged responses to cape. In the absence of randomized
controlled trials; real-world evidence could aid clinicians in the optimal
patient selection for treatment with cape. Research Sponsor: None.

1090 Poster Session (Board #175), Fri, 8:00 AM-11:00 AM

Systemic therapy for patients with breast cancer and one to three brain
metastases (BM). First Author: Zaid A Soomro, University of Texas MD
Anderson Cancer Center, Houston, TX

Background: Despite advances in systemic therapies and improved overall sur-
vival of metastatic breast cancer (MBC) patients, the development of brain me-
tastases (BMs) remains a challenging complication that affects quality of life and
increases morbidity and mortality. Current clinical practice guidelines recom-
mend local treatment of BMs without changing systemic therapy (CST) in patients
with stable systemic disease. Methods: We retrospectively investigated the impact
of CST (when applicable as per treating physician’s discretion) after diagnosis of
the initial 1-3 BMs on the patient’s progression-free survival time (PFS), defined
as time to death, to a second BMs or to extracranial metastases. All MBC patients
with 1 to 3 BMs only (without extracranial disease) treated at our institution
between 2002 and 2017 were identified. For each patient, full information on
follow-up and administered therapies were mandatory for inclusion. Hazard ratios
(HR) were calculated using the Cox proportional hazard model. We also computed
the restricted mean survival time (RMST) up to 5 years of follow-up.
Results: Among the 2645 patient with BM treated at our institution, 80 were
included for analysis. In regards to primary BMs management in patients, 46 of 80
(57%) were treated by radiation therapy, 6 of 80 (7.5%) underwent surgical
resection, and 28 of 80 (35%) were managed by a combination of surgery and
radiation therapy. All patients had staging imaging documenting lack of extra-
cranial metastases at the time of local therapy of BMs. Following the primary
management of BM, we observed that providers changed systemic therapy in 32 of
80 (40%), defined as the CST group. CST included both initiation of therapy in 16
of 80 (20%) and switching of adjuvant therapy in 16 of 80 (20%). Median PFS
among CST was 7.7 months vs. 7.2 months among no CST (HR = 0.855, 95%
confidence interval (Cl) 0.53-1.38, p=0.52). 5-year RMST for the CST group was
16.6 months vs. 12.8 months in no CST group. The difference of 3.8 months
(95% CI 4.3-11.8) was not statistically significant. Conclusions: Patients with
1-3 BMs without extracranial disease had a median PFS close to 7.5 months after
local therapy. Consistent with current standard of care of maintaining the same
systemic therapy approach upon developing isolated BMs, our findings did not
demonstrate a significant difference in PFS between patients who experienced a
change in systemic therapy compared to those who did not. Research Sponsor:
None.
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Veliparib (V) monotherapy (monoTx) following combination therapy with V +
carboplatin/paclitaxel (CP) in patients with gBRCA-associated advanced
breast cancer: Exploratory results from BROCADE3. First Author: Hyo S.
Han, Moffitt Cancer Center, Tampa, FL

Background: In BROCADE3 (NCT02163694), addition of PARP inhibitor V to CP resulted
in improved progression-free survival (PFS) (HR 0.71 [95% CI 0.57-0.88], p=0.002) in
patients (pts) with advanced HER2-negative breast cancer and gBRCA1/2 mutation. A
subset of pts transitioned to V/placebo (PL) monoTx at an intensified dose/schedule after CP
discontinuation prior to progression (investigator discretion). Here, we evaluate the impact
of this transition on efficacy and safety. Methods: Pts were randomized 2:1 to CP with V
(n=337) or PL (n=172). V (120 mg po BID) or PL was given on Days (D) —2 to 5, C (AUC 6)
on D1, and P (80 mg/m?) on D1, 8, and 15 (21-day cycles). Pts who transitioned to monoTx
received V/PL 300-400mg BID daily until progression. A Cox model with a time varying
covariate indicating transition from V/PL with CP to V/PL monoTx was fit to estimate
treatment effect during combination and monoTx phases. PFS by cycles of CP prior to
monoTx and AEs during monoTx are summarized. Results: A subgroup of 136 (40%) and
58 (34%) pts on the V and PL arms, respectively, received monoTx. When a Cox model
with a time-varying covariate was fit for PFS (per investigator), the nominal P-value for
treatment by covariate interaction was 0.038. The HRs (95% CI) for V vs PL during
combination therapy and monoTxwere 0.81 (0.62-1.06) and 0.49 (0.33-0.73). The Table
summarizes PFS by cycles of C and/or P prior to monoTx. Common AEs (>20% of pts)
during V or PL monoTx were nausea (52%/10%), fatigue (23%/12%), headache (21%/
17%), and diarrhea (21%/9%). Seizures (2.2%/0%) were reported during monoTx. Rates of
cytopenias for V or PL monoTx were: anemia 12%/14%; neutropenia 13%/12%; and
thrombocytopenia 10%/5%. Conclusions: These analyses suggest that pts treated with V +
CP derive benefit from both combination therapy as well as V monoTx after CP discon-
tinuation. Pts receiving V monoTx after = 6 cycles of VCP experienced a similar benefit to
those who transitioned to monoTx after 7-12 cycles of VCP, suggesting that V maintenance
therapy may be suitable following a limited duration of combination therapy. Clinical trial
information: NCT02163694. Research Sponsor: AbbVie.

Median PFS (investigator-assessed) in pts who received V/PL monoTx.

V+CP PL + CP V+CP PL + CP
Events, /N at Median PFS,
Cycles of C and/or P before risk mo HR

monoTx (%) (95% CI) (95% CI)

<6 15/27 12/13 18.4 12.8 0.38

(56) (92) (12.5,-) (6.2,14.7) (0.16,

0.88)

7-12 39/62 21/27 18.9 13.3 0.54

(63) (78) (15.1, 22.3)  (10.6, (0.31,

19.7) 0.95)

Any 70/136 (52) 45/58 25.7 14.6 0.49

(78) (20.5, -) (12.8, (0.34,

19.7) 0.73)
1093 Poster Session (Board #178), Fri, 8:00 AM-11:00 AM

Efficacy and safety of liposomal mitoxantrone (Lipo-MIT) in advanced breast
cancer (ABC): A randomized, open label, active-controlled, single-center,
phase Il clinical trial. First Author: Leiping Wang, Fudan University Shanghai
Cancer Center, Shanghai, China

Background: Anthracyclines are associated with cardiotoxicity and myelo-
suppression in breast cancer (BC) patients. A new drug delivery system,
liposomal preparation has shown higher anti-cancer effect and lower toxicity
due to modified drug release and particle shape. This trial aimed to evaluate
the efficacy and safety of Lipo-MIT in ABC. Methods: This is a randomized,
open label, active-controlled, single-center, phase Il clinical trial. Eligible
patients were randomized in a ratio of 1:1 to receive Lipo-MIT or mitoxantrone
hydrochloride injection (MIT) intravenously. The dosage was 20 mg/m? for
Lipo-MIT and 14 mg/m? for MIT, once every four weeks (i.e., one treatment
cycle). The primary endpoint was objective response rate(ORR). The secondary
endpoints were progression free survival (PFS) and safety. Results: From Oct
2015 through Jul 2017, 60 patients were randomized to Lipo-MIT group (n =
30) or MIT group (n = 30). The Median (Q1,Q3) age was 56.0 (41.0,62.0)
years in Lipo-MIT group and 54.5 (44.0,62.0) years in MIT group. Nineteen
patients in Lipo-MIT group and 23 in MIT group received < 4 cycles of
treatment, 11 patients in Lipo-MIT group and 7 in MIT group were treated for 4
or more cycles. When Lipo-MIT group was compared with MIT group, ORR was
13.3% (4/30) and 6.7% (2/30), disease control rate (PR+SD) was 50% (15/
30) and 30% (9/30), median PFS was 2.30 (95% Cl: 1.74-3.91) and 1.86
(95% Cl: 1.74-2.40) months (P> 0.05). Lipo-MIT showed significantly lower
incidence of all-grade white blood cell decreased (86.7% vs 96.7%), neu-
trophil count decreased (80.0% vs 96.7%), conjugated bilirubin increased
(53.3% vs 56.7%), aspartate aminotransferase increased (40.0% vs 53.3%),
and troponin T increased (3.3% vs 36.7%) than MIT, but higher incidence of
anemia (76.7% vs 46.7%), skin hyperpigmentation (66.7% vs 3.3%), and
platelet count decreased (56.7% vs 53.3%) than MIT. Conclusions: Lipo-MIT
provided numerically better ORR, DCR, and PFS than MIT in ABC. Lower
incidence of troponin T increased might suggest lower cardiotoxicity of Lipo-
MIT. It is worthwhile to further explore the clinical utility of Lipo-MIT in ABC.
Clinical trial information: NCT02596373. Research Sponsor: CSPC ZhongQi
Pharmaceutical Technology Co., Ltd., shijiazhuang, China.

1092 Poster Session (Board #177), Fri, 8:00 AM-11:00 AM

Diagnostic yield and clinical utility of germline genetic testing following
somatic testing in breast cancer patients. First Author: Stephen E Lincoln,
Invitae, San Francisco, CA

Background: Germline genetic testing is recommended for breast cancer patients
with specific presentations or family histories. Separately, tumor DNA sequencing is
increasingly used to inform therapy, most often in patients with advanced disease.
Recent NCCN and ESMO guidelines recommend germline testing following somatic
testing, under specific circumstances and for specific genes. We examined the utility
of germline findings in patients referred for both test modalities. Methods: We
reviewed somatic and germline mutations in a consecutive series of patients who: (a)
had a current or previous breast cancer diagnosis, (b) were referred for germline
testing, and (c) previously received tumor sequencing. Diverse reasons for germline
testing included: a tumor finding of potential germline origin, treatment or surgical
planning, personal or family history, and patient concern. Results: 227 patients met
study criteria of whom 88 (39%) harbored a pathogenic germline variant (PGV) in a
high or moderate risk cancer predisposition gene. Mutations in certain genes were
most likely to be of germline origin, and most PGVs were potentially actionable
(Table). 13% of PGVs were not reported by tumor tests as either germline or somatic
findings, usually a result of tumor test limitations. Of note, 27 of the patients with
PGVs (31%) had these variants uncovered only after presenting with a second,
possibly preventable, malignancy. Conclusions: Germline testing following tumor
sequencing often yielded findings that may impact care. Indeed, the 39% PGV rate we
observed suggests that such testing may be underutilized. We observed actionable
PGVs missed by somatic tests, PGVs uncovered in patients’ second malignancies, and
PGVs not within germline reflex testing criteria. These results reinforce the utility of
germline testing separate from somatic testing in appropriate patients. Research
Sponsor: None.

Somatic and germline findings by gene. Genes with no germline findings are not shown.

ESMO
Gene Total Findings #Germline (%Total) Criteria Potential Utility
BRCA1/2 119 53 (45) Yes MG,PT,CT
TP53 53 4 (8) No * MG,CT
ATM 18 9 (50) No MG,CT
PTEN 15 1(7) No MG,CT
CHEK2 12 8(67) No MG,CT
PALB2 11 9(82) Yes MG,CT
Other 15 4(26) No * MG

*ESMO criteria for TP53 and RB1 require age < 30 -- our TP53/RB1 PGV-positive patients
were older. Abbreviations: ESMO: Germline test recommended (PMID 31050713). Utility:
PGVs associated with management guidelines (MG), approved precision therapies (PT) or
clinical trial eligibilities (CT). Other genes: RB1, CDKN2A, BRIP1.

1094 Poster Session (Board #179), Fri, 8:00 AM-11:00 AM

Comparison of the cell-free DNA genomics in patients with metastatic breast
cancer (MBC) who develop brain metastases versus those without brain
metastases. First Author: Neelima Vidula, Massachusetts General Hospital,
San Francisco, CA

Background: The genomics of patients with metastatic breast cancer (MBC) who develop brain
metastases (BM) is not well understood given the difficulty in obtaining brain tumor for geno-
typing. We compared tumor genotyping results via cell-free DNA (cfDNA) collected at MBC
diagnosis in patients who developed BM after MBC diagnosis with those who did not develop BM
(non-BM). Methods: Patients at an academic institution who had cfDNA testing (Guardant 360/
Next generation sequencing, 73 gene assay) at MBC diagnosis between 1/2016-12/2017, with =
6 months of follow-up post testing, were identified. A chart review was done to identify tumor
subtype, demographics, cfDNA results, and development of BM at or after MBC diagnosis.
Pearson’s chi-squared and Wilcoxon rank sum tests were used to determine differences in clinical
and cfDNA characteristics in BM vs. non-BM (p<0.05 for statistical significance).
Results: CfDNA results were available for 49 patients, of whom 13 (27%) developed BM (4 with
BM at MBC diagnosis). The median time to BM development was 11 months. While patients with
BM were younger at MBC diagnosis than non-BM (median age BM 53 vs. non-BM 61, p=0.05),
they had similar subtype (BM vs. non-BM: HR+/HER2- 62% vs. 69%, HER2+ 8% vs. 14%, TNBC
23% vs. 17%, unknown 8% vs. 0%, p=0.3), de-novo vs. recurrent disease (BM vs. non-BM: de-
novo 8% vs. 14%, recurrent 92% vs. 86%, p=0.6), and visceral disease (BM vs. non-BM: 77% vs.
56%, p=0.2) distributions. All patients with BM had =1 detectable cfDNA mutation vs. 88% of
non-BM. While the median mutant allele frequency of the most common mutation was similar in
BM vs. non-BM (2.4% vs. 3.7%, p=0.5), the mutation pattern varied. Patients with BM more
often had mutations in BRCA1 (15% vs. 3%, p=0.1), APC(15% vs. 0%, p=0.02), and CDKN2A
(15% vs. 0%, p=0.02), compared to non-BM. In 4 patients with BM at MBC diagnosis, mutations
in APC(50%), CDKN2A (50%), and BRCA 1/2(25%) were noted; 1 had coexisting APCand BRCA1/
2 mutations and another had coexisting APC and CDKNZ2A mutations. Conclusions: Patients with
MBC who develop BM may have different cfDNA genomics, particularly BRCA1, APC, and CDKN2A
mutations. Further research is needed to determine the predictive value of cfDNA at MBC diagnosis
in the identification of patients at higher risk of developing BM. Research Sponsor: None.

CfDNA mutations.

Mutation BM (n=13) Non-BM (n=36) p-value
TP53 54% 39% 0.4
PI3KCA 31% 39% 0.6
BRCA1 15% 3% 0.1
BRCA2 15% 6% 0.3
APC 15% 0% 0.02
CDKN2A 15% 0% 0.02
NF1 15% 22% 0.6
ERBB2 15% 14% 0.9
EGFR 8% 8% 0.9
FGFR2 0% 8% 0.3
NOTCH1 0% 8% 0.3
KRAS 0% 8% 0.3
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http://clinicaltrials.gov/show/NCT02163694
http://clinicaltrials.gov/show/NCT02163694
http://clinicaltrials.gov/show/NCT02596373
http://abstracts.asco.org

54s Breast Cancer—Metastatic

1095 Poster Session (Board #180), Fri, 8:00 AM-11:00 AM

A phase | study of SHR6390, a cyclin-dependent kinase 4/6 inhibitor in
patients with advanced breast cancer (ABC). First Author: Pin Zhang,
National Cancer Center/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, China

Background: SHR6390 is a novel inhibitor of cyclin-dependent kinase 4/6
(CDK 4/6). This study was conducted to evaluate the tolerability, pharma-
cokinetics, safety, and preliminary antitumor activity of SHR6390 in patients
(pts) with advanced breast cancer (ABC). Methods: In this open-label, single-
arm phase | study, pts who had failed standard therapy were enrolled to receive
oral SHR6390 in 3 + 3 dose-escalation pattern at doses of 25—175 mg.
Eligible pts were given a single-dose of SHR6390 in week 1, followed by once
daily continuous doses for three weeks, and one week off in 28-day cycle.
Based on the tolerability, pharmacokinetics, and activity data revealed from
the dose-escalation phase, three dose cohorts were selected to expand to
8—10 pts. The primary endpoints were maximum tolerated dose (MTD) and
pharmacokinetics. Results: Between Apr 15, 2016 and Dec 21, 2018, 40 pts
were enrolled. All pts were diagnosed of hormone receptor positive and HER2-
negative ABC. 45.0% of pts had at least three prior chemotherapies and
55.0% had at least two prior endocrine therapies. SHR6390 100 mg, 125 mg,
and 150 mg cohorts were expanded to 10 pts, respectively. No dose limiting
toxicity was observed and the MTD was not reached. Adverse events (AEs) of
grade =3 were observed in 22 (55.0%) of 40 pts, being neutropenia (52.5%),
leukopenia (35.0%), thrombocytopenia (5.0%), and hypertension (2.5%). No
serious AEs were reported. At the doses of 50—175 mg, median time to peak
concentration was 2.5—4.0 h, and mean terminal half-life was 40.3—51.4 h
with single-dose SHR6390. Following multiple dosing, steady state SHR6390
was observed on day 8. The steady state areas under the concentration and
peak concentration increased slightly greater than the increase rate of dose,
with steady state C,.xatday 21 0f41.1,53.4,87.0,115.0, 126.0,and 155.0
ng/mL in 50, 75, 100, 125, 150, and 175 mg cohorts, respectively. The
disease control rate was 62.5% (25/40, 95% Cl 45.8% to 77.3%). Two pts
(5%, one in 125 mg, one in 150 mg cohort) achieved partial response, with
responses lasting 169 and 356+ days, respectively. Conclusions: SHR6390
showed acceptable safety profile and dose-dependent plasma exposure in pts
with ABC. The recommended phase Il dose was 150 mg. Preliminary evidence
of clinical activity was observed, warranted further study. Clinical trial infor-
mation: NCT02684266. Research Sponsor: Jiangsu Hengrui Medicine Co.,
Ltd.
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Veliparib (V) monotherapy after progression on placebo (PL) + carboplatin/
paclitaxel (CP) in patients with advanced HER2-negative gBRCA-associated
breast cancer: Crossover outcomes and exploratory biomarker analyses in
BROCADE3. First Author: Shannon L Puhalla, University of Pittsburgh
Medical Center Cancer Centers, Pittsburgh, PA

Background: In BROCADE3 (NCT02163694), addition of the PARP inhibitor (PARPi) Vto CP
improved PFS in patients (pts) with gBRCA-associated advanced breast cancer (hazard ratio
0.71 [95% CI 0.57-0.88], p = 0.002). Reversion mutations may account for resistance to
platinum-based CT and PARPI. Efficacy, safety, and exploratory biomarker analyses for pts
randomized to PL + CP who received crossover (Cx) V monotherapy after progression are
reported. Methods: 513 total pts were randomized 2:1 to V + CP or PL + CP. V/PL, C, and P
could be discontinued independently prior to progression, leading to varying platinum-free
intervals at the time of progression. After progression, pts in the PL + CP arm could receive
open-label Cx V monotherapy (300-400 mg BID continuous), beginning within 60 d of
progression and continuing to second progression. Adverse events (AEs) and activity during Cx
V were assessed. Exploratory analysis of BRCA reversion mutations restoring BRCA1/2 protein
function that emerged during PL + CP treatment was performed on plasma circulating tumor
DNA using targeted-amplicon next generation sequencing. Results: At data cutoff, 75 pts
initially randomized to PL + CP had =1 dose of Cx V. Mean (range) duration of Cx V was
154 d (2-966). Activity during Cx V is in the Table. Mean (range) platinum-free interval at time
of first dose of Cx V was 3.1 mos (0.4-10.9) vs 8.1 mos (1.0-34.9) in pts who had progressed
vs had not progressed by 24 wks after first dose of Cx V. BRCA reversion analysis was
completed for 18 Cx pts. Reversion mutations were identified in 1/18 pts (5.6%). This patient
had Cx V duration of 19 d and had progressed by 24 wks. BRCA reversion analysis on ad-
ditional Cx pts will be presented. Most common AEs during Cx V were nausea (61 %), vomiting
(29%), fatigue (24%), and diarrhea (21%). Any grade anemia, neutropenia, and thrombo-
cytopenia occurred in 7%, 15%, and 7% of pts. Three pts (4%) experienced a convulsion
event. Conclusions: Platinum-free interval may influence efficacy of subsequent PARPI.
Impact of BRCA reversion mutations warrants further evaluation. Cross-resistance may limit
PARPi efficacy after platinum failure. Clinical trial information: NCT02163694. Research
Sponsor: AbbVie.

Activity of Cx V after progression on PL+ CP.

N=75
Best response?, n/N (%)
Complete response 0/50
Partial response 8/50 (16)

Clinical Benefit Rate at 24 wk, % (95% CI)°®
Median PFS, mo (95% CI)

30.5(21.9-39.5)
21(21-4.4)

@ Includes pts with at least 1 measurable lesion at baseline
® From Kaplan-Meier estimates

1096 Poster Session (Board #181), Fri, 8:00 AM-11:00 AM

The incidence and impact of brain metastasis in patients with hereditary
BRCA 1/2 mutated invasive breast cancer in a prospectively followed cohort.
First Author: Haven Garber, The University of Texas MD Anderson Cancer
Center, Houston, TX

Background: Previous reports suggest the incidence of brain metastasis is
higher in patients with hereditary BRCAI mutations compared to BRCA1
noncarriers among breast cancer patients who develop recurrent disease.
PARP inhibitors are now standard therapies for metastatic breast cancer
patients with germline BRCA1 or BRCA2 mutations (gBRCA1/2) based on their
efficacy in treating systemic disease. However, as management of systemic
disease improves, a concern is that patients with hereditary BRCA mutations
may experience higher rates of disease progression in the CNS. We aimed to
estimate the incidence of brain metastasis in breast cancer patients with
gBRCA1/2 using a prospectively maintained gBRCA database and to assess
the impact of brain metastasis on survival. Metheds: To determine incidence,
we queried a prospectively maintained electronic database that included
patients referred to the MDACC genetics department and who underwent
gBRCA1/2 testing. We identified patients with stage I-Ill invasive breast
cancer who were treated between 2000-2017 and assessed for disease re-
currence and brain metastasis. To expand our cohort for descriptive charac-
teristics (separate from the incidence analysis), we queried the Breast Medical
Oncology database for patients with brain metastasis who had undergone
BRCA1/2 testing outside the genetics department or at outside institutions.
Results: Of 474 patients with Stage I-1ll breast cancer and gBRCAL, 77
(16.2%) developed distant metastasis (median f/u: 9.1 years). Of these pa-
tients, 34/77 (44.2%) developed brain metastasis. In comparison, 42 of 318
(13.2%) of gBRCAZ patients with Stage I-11l breast cancer developed distant
recurrence (median f/u: 8.4 years), and 7/42 (16.7 %) experienced brain metastasis. In
8BRCA1 patients with brain metastasis, 45/48 (83.8%) had triple negative disease,
and the median time from diagnosis to brain metastasis was 2.45 years. The brain was
among the initial sites of disease recurrence in 24/48 (50%) of gBRCA1 patients. For
8BRCA1 patients with distantly recurrent disease, median OS from diagnosis was 3.19
years for patients with brain metastasis vs. 5.37 years for patients without brain mets
(HR 0.54; 95% Cl 0.34 to 0.85; P = 0.0082). Conclusions: Brain metastasis is
frequent among breast cancer patients with recurrent disease and hereditary BRCA1
mutations. Development and testing of agents with intracranial activity is critical for
improving long-term outcomes in gBRCAI patients with metastatic breast cancer.
Research Sponsor: UT MD Anderson Cancer Center.
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Trends of skeletal related events in patients with breast cancer metastasized
to bone. First Author: Prasanth Lingamaneni, John H. Stroger, Jr. Hospital of
Cook County, Chicago, IL

Background: Up to three-quarters of women with advanced breast cancer develop
bone metastases, predisposing to Skeletal Related Events (SRE), which are as-
sociated with a significant health care burden, poor prognosis, loss of functional
independence and a decrease in quality of life. We performed a retrospective
analysis on predictors of SRE in this population. We also evaluated temporal trends
of outcomes and resource utilization in those with SRE. Methods: Adult breast
cancer patients with metastases to bone, admitted from January 2012 to Sep-
tember 2015 were identified from the Nationwide Inpatient Sample database.
Based on previous studies, SRE was defined by using ICD-9 codes for pathologic
fracture, spinal cord compression, necessity for radiation to bone or surgery to bone.
Multivariable analysis of predictors of SRE in patients with breast cancer metastatic
to bone, as well as mortality in the SRE group were performed. Temporal trends of
resource utilization across the years were evaluated. Results: A total of 143,455
patients with breast cancer with metastases to bone were identified, of which
17.2% had SRE. Patients with SRE had a mean age of 66 years and were pre-
dominantly white (70.2%). After adjusting for confounders, African Americans and
Hispanics were less likely than Whites to develop SRE. On multivariable analysis,
only comorbidity burden (in the form of high Charlson comorbidity index) predicted
inpatient mortality. Rates of SRE in breast cancer patients with bone metastases
did not change over the years (17.2% to 17.1%). Inpatient mortality of patients
with SRE remained stable (3.76% to 3.79%). There was a statistically significant
increase in surgical intervention (43.4% to 47.7%, p<0.01) and decrease in
radiation to bone (25.7% to 19.7%, p<<0.001) over time. Length of hospital stay
and total hospital charges, after adjusting for inflation, remained largely un-
changed. Conclusions: Incidence of SRE, inpatient outcomes and health care costs
remained stagnant in those with metastatic breast cancer between 2012 and 2015,
despite the advent of novel bone-targeted agents. There has been an increased
trend towards surgical intervention and less utilization of local radiation over time.
Research Sponsor: None.

Predictors of SRE in breast cancer patients with bone metastases.

Predictor Adjusted OR (95% CI) P-value
Age (per year increase) 1.008 (1.005-1.011) <0.001
African American 0.86 (0.80-0.94) <0.01
Hispanic 0.88 (0.77-0.99) 0.04
Medicaid insurance 1.31(1.18-1.46) <0.001
Private insurance 1.15 (1.06-1.25) <0.01
Teaching hospital 1.36 (1.27-1.46) <0.001
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1099 Poster Session (Board #184), Fri, 8:00 AM-11:00 AM

Surgery at primary and metastatic sites for stage IV breast cancer (BC): A
National Cancer Database (NCDB) analysis. First Author: Nadeem Bilani,
Cleveland Clinic Florida, Weston, FL

Background: There is no clear evidence of a survival benefit of primary tumor
resection in patients with stage IV breast cancer (BC). This large study
evaluated factors associated with undergoing primary tumor resection, and
whether resection at the primary site, or distant site resection (meta-
stasectomy), was associated with better overall survival (OS). Methods: This
retrospective analysis of stage IV BC cases used the 2004-2016 National
Cancer Database (NCDB) population. To evaluate variables associated with
primary tumor resection, we used univariate analyses (chi-squared and
Wilcoxon rank-sum test), followed by multivariate logistic regression. Con-
sequently, we conducted multivariate Cox regression survival analyses on the
following groups: 1) all stage IV BC patients; 2) a subset of those with only 1
site of metastasis; and 3) another subset with metastasis to > 1 distant site.
Results: Atotal of 54,871 stage IV BC patients were included in this analysis. From
this, we analyzed a subset with only 1 distant site involved (n = 30,480) and another
subset with multiple secondary sites (n = 17,344). In total, 15,661 patients
underwent surgery at the primary site: 11,451 (73.1%) were non-Hispanic white;
2479 (15.8%) were non-Hispanic black; 981 (6.3%) were Hispanic and 484
(3.1%) were Asian. Variables associated with undergoing resection of the
primary tumor were: age, race, Charlson/Deyo score, insurance and facility
type, involved breast quadrant, receptor status, N-staging, extent of me-
tastasis and year of diagnosis. Survival analysis of all stage 1V patients showed
that both lumpectomy (HR 0.59, 95% CI: 0.57-0.62, p < 0.0001) and
mastectomy (HR 0.62, 95% Cl: 0.60-0.64, p < 0.0001) were associated
with better OS when compared to no surgery. The statistical effect was larger
in the subgroup with metastasis to 1 site, but still significant in the subgroup
with multiple metastatic sites. Distant site resection also yielded a survival
benefit compared to no metastasectomy across all 3 groups. In the subgroup
with metastasis to only 1 site, metastasectomy was associated with better OS
when the metastatic site was liver (HR 0.60, 95% CIl: 0.43-0.82, p =
0.0018), lung (HR 0.47, 95% Cl: 0.37-0.61, p < 0.0001), and brain (HR
0.70, 95% Cl: 0.55-0.88, p = 0.0022). Conclusions: Across all 3 patient
subgroups, primary tumor resection (lumpectomy or mastectomy) and met-
astasectomy were associated with improved OS. Additional stratified analysis
in the subgroup with only 1 metastatic site showed benefit of metastasectomy
when that site was the lung, liver or brain. Research Sponsor: None.

TPS1101 Poster Session (Board #186), Fri, 8:00 AM-11:00 AM

First-in-human phase | study of anti-HER2 ADC MRGOO2 in patients with
relapsed/refractory solid tumors. First Author: Jin Li, Shanghai East Hospital,
Tongji University School of Medicine, Shanghai, China

Background: MRGOOZ2 is an antibody drug conjugate (ADC) composed of a
humanized anti-HER2 1gG1 monoclonal antibody conjugated to a micro-
tubule disrupting agent monomethyl auristatin E (MMAE). MRGOO2 is
presently being investigated in an ongoing phase | study for safety, toler-
ability, pharmacokinetics (PK), and preliminary antitumor activity in patients
(pts) with solid tumors. Methods: MRGOO?2 is evaluated as monotherapy for
the treatment of pts with confirmed HER2 positive locally advanced or
metastatic cancers, including breast cancer (BC), gastric cancer (GC),
salivary gland cancer (SGC) and others. The primary objective is to determine
the maximum tolerated dose (MTD) and a recommended phase Il dose
(RP2D). Secondary objectives include evaluation of PK, tumor response, and
immunogenicity. In the dose escalation phase with “3+3” design, ap-
proximately 24 pts will be enrolled to identify MTD. The starting dose of
MRGO002 is 0.3 mg/kg, followed by 0.6, 1.2, 1.8, 2.2, 2.6, and 3.0 mg/kg. In
the dose expansion phase, about 50 pts with HER2 positive advanced
cancers will be enrolled to further evaluate the safety, antitumor activity, and
PK at an appropriate confirmed dose. In this phase | study, each pt receives
single agent MRGOO2 once every 3 weeks (Q3W) for a maximum of 8
treatment cycles. Pts with BC and GC should have HER2 positive advanced
solid tumors per College of American Pathologists (CAP) guidelines. For
other cancers, pts must have IHC status of 2+ or 3+, regardless of FISH
results. Pts should have either failed or are ineligible for standard treatments.
All pts must have at least 1 measurable lesion per RECIST 1.1. ECOG should
be 0-1, and bone marrow, hepatic, renal, cardiac functions should be ad-
equate. Observations include adverse events (AEs), dose-limiting toxicity
(DLT), and antitumor activity, which is assessed every two treatment cycles.
Further clinical trial details can be found on chinadrugtrials.org.cn
(CTR20181778). Enroliment is ongoing since November 2018. Clinical trial
information: CTR20181778. Research Sponsor: Shanghai Miracogen Inc.

TPS1100 Poster Session (Board #185), Fri, 8:00 AM-11:00 AM

Trastuzumab deruxtecan (T-DXd; DS-8201) in combination with pembroli-
zumab in patients with advanced/metastatic breast or non-small cell lung
cancer (NSCLC): A phase Ib, multicenter, study. First Author: Hossein
Borghaei, Fox Chase Cancer Center, Philadelphia, PA

Background: T-DXd is an antibody-drug conjugate composed of an anti-
HER2 antibody, cleavable tetrapeptide-based linker, and potent topo-
isomerase | inhibitor. In a phase Il trial in patients (pts) with heavily pre-
treated, metastatic HER2+ breast cancer (BC), T-DXd had a confirmed
objective response rate (cORR) of 60.9% (112/184) and median
progression-free survival (PFS) of 16.4 mo (Modi N Engl J Med 2019); these
results led to the recent FDA approval for HER2+ unresectable or metastatic
BC after = 2 prior anti-HER2 based regimens. For HER2-low BC and HER2-
expressing/mutated NSCLC, no HER2-directed therapies have been ap-
proved. In a phase | trial of T-DXd in pts with HER2-low BC or HER2-
expressing/mutated NSCLC, cORR was 44.2% (19/43) (Modi SABCS
2018), and 55.6% (10/18) (Tsurutani Thorac Oncol 2018), respectively. In
preclinical models, T-DXd combined with an anti-PD-1 antibody was more
effective than monotherapy with either agent (Iwata Mol Cancer Ther 2018).
Here we describe a phase Ib study of T-DXd in combination with pem-
brolizumab in pts with locally advanced/metastatic HER2-expressing BC or
HER2-expressing/mutated NSCLC (DS8201-A-U106; NCT04042701).
Methods: This is an open-label, multicenter, nonrandomized, multidose, 2-
part study in adult (aged =18Yy) pts in the United States and Europe. In part
1 (dose escalation), pts received T-DXd 3.2 or 5.4 mg/kg IV q3w and
pembrolizumab 200 mg IV q3w to determine the recommended dose for
expansion (RDE). The RDE will be given to 4 cohorts (part 2): 2 cohorts with
BC (HER2+ [IHC 3+ or IHC 2+/ISH+] with progression on prior T-DM1; and
HER2-low [IHC 1+ or IHC2+/ISH-] with progression on prior standard
treatments) and 2 cohorts with NSCLC (anti-PD-1, -PD-L1, and -HER2
treatment naive either HER2-expressing [IHC = 1+] or HER2-mutated).
Enrollment began in February 2020 with approximately 115 to 133 pts
planned to be enrolled at 5 sites for part 1 and expanding to 25 sites for part
2. The primary endpoint in part 1 is dose-limiting toxicities. The part 2
primary efficacy endpoint is cORR by independent central review (ICR) per
RECIST 1.1. Additional endpoints include duration of response, disease
control rate, and progression-free survival by ICR, overall survival, safety, and
pharmacokinetics. Clinical trial information: NCT04042701. Research
Sponsor: Daiichi Sankyo, Inc.

TPS1102 Poster Session (Board #187), Fri, 8:00 AM-11:00 AM

Trial in progress: A phase Il open-label, randomized study of PARP inhibition
(olaparib) either alone or in combination with anti-PD-L1 therapy (atezoli-
zumab) in homologous DNA repair (HDR) deficient, locally advanced or
metastatic non-HER2-positive breast cancer. First Author: Patricia LoRusso,
Yale University School of Medicine, New Haven, CT

Background: While immunostimulatory therapies have shown great
success, a major challenge remains identification of mechanisms to ef-
fectively treat the majority of patients with so-called "non-inflamed" tumors
lacking marked lymphocyte infiltration and PD-L1 expression. The DNA
repair proficiency of atumor may impact its potential forimmune recognition
and sensitivity to immune checkpoint blockade. Preclinically, PARP inhi-
bition in HDR-deficient tumors has been shown to trigger antitumor im-
munity through a STING-dependent antitumor immune response. Effects of
PARP inhibitors were augmented when combined with PD-1 blockade. We
hypothesize that enhanced DNA damage and cell death induced by PARP
inhibition in tumors with homology directed repair (HDR) deficiency will
enhance adaptive anti-tumor immune responses and increase sensitivity to
PD-1 axis blockers. Methods: This is a randomized, open-label phase I
clinical trial exploring the PARP inhibitor olaparib either alone or in com-
bination with the anti-PD-L1 human monoclonal antibody atezolizumab in
BRCA1/2 mutated locally advanced or metastatic non-HER2-positive breast
cancer. HDR deficiency is defined as the presence of deleterious BRCA 1/2
mutations. Randomization occurs in a 1:1 fashion to two arms: (1) olaparib
300 mg PO bid continuously in 21-day cycles or (2) olaparib 300 mg PO bid
continuously in combination with atezolizumab 1200 IV every 3 weeks in 21-
day cycles. Patients undergo baseline evaluations and pre-treatment biopsy
within 2 weeks of starting therapy. Repeat biopsies are required at the time of
first tumor assessment scan (6 weeks from the start of treatment) and in the
event of disease progression. Correlative studies, including detailed analysis
of the genomic profile and tumor immune contexture, will be performed at
each biopsy time point. The primary objective is to compare progression free
survival between the study arms. If progression occurs on the olaparib
monotherapy arm, cross-over to the combination arm is allowed. This study
began enrolling in August 2018; 47 of the planned 72 patients have been
registered. Clinical trial information: NCT02849496. Research Sponsor:
U.S. National Institutes of Health, Other Foundation.
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TPS1103 Poster Session (Board #188), Fri, 8:00 AM-11:00 AM

A phase | dose-escalation trial of alpha-tocopheryloxyacetic acid and con-
current trastuzumab in patients with treatment refractory HER2+ metastatic
breast cancer. First Author: William R Gwin, University of Washington,
Seattle, WA

Background: Metastatic HER2+ breast cancer, while initially responsive to
trastuzumab, pertuzumab, and TDM-1, eventually progresses. The FDA recently
approved trastuzumab deruxtecan, showing benefit in progression free survival
but not in overall survival to date. Thus, additional therapies are needed for
patients who progress on these HER2 directed agents. In metastatic HER2+
breast cancer, HER2-specific Th1 immune responses and higher CD4+ Th1 and
CD8+ TIL levels are associated with a survival benefit. As this Type 1 immunity
occurs in a minority of patients, additional immune modulation is needed.
Alpha-tocopheryloxyacetic acid (a-TEA) has been reported to augment Type 1
immunity through increasing activated effector memory CD4+ and CD8+ T cells
and decreasing immune suppressive CD4+CD25+ regulatory T cells in the
tumor microenvironment. When given concurrently with an anti-HERZ2 antibody
(7.16.4) in a pre-clinical tumor model, a-TEA synergized with 7.16.4 to induce
tumor regression. We hypothesize that «-TEA and trastuzumab combination
therapy in metastatic HER2+ breast cancer will be well tolerated, induce a
clinical response, and augment anti-tumor Th1 immunity. Methods: Trial De-
sign: Phase | dose escalation trial of a-TEA in combination with trastuzumab.
Patients with metastatic HER2+ breast cancer will receive one of four doses
sequentially of a-TEA: 0.6 mg/kg, 1.2 mg/kg, 2.4 mg/kg, and 4.8 mg/kg.
Toxicity is assessed at baseline and through end of study. Blood and tumor
tissue will be collected for immunologic monitoring and evaluation. Clinical
response will be evaluated according to RECIST 1.1. Eligibility: Patients with
progressive metastatic HER2+ breast cancer who have previously progressed on
trastuzumab/pertuzumab and TDM-1. Specific Aims: Determine: (1) safety of
four escalating doses of o-TEA with concurrent trastuzumab, (2) clinical re-
sponse rate of a-TEA with concurrent trastuzumab (3) if concurrent o-TEA and
trastuzumab increases activated effector memory CD4+ and CD8+ T cells, and
(4) if concurrent a-TEA and trastuzumab increase the number of HER2-specific
T cells. Statistical Methods: (1) The sample size of 24 and cohort size of 6 are
determined by simulation experiments and practical consideration, (2) clinical
response will be evaluated; overall PFS and OS will be calculated, (3) activated
effector memory CD4+ and CD8+ T-cells will be analyzed (4) HER2-specific
IFN-g/IL-10 ratios will be evaluated. Targeted Accrual: Twenty-four (24) pa-
tients. Clinical trial information: NCT04120246. Research Sponsor: Veana
Therapeutics, Inc.

TPS1105 Poster Session (Board #190), Fri, 8:00 AM-11:00 AM

A phase Il trial of nivolumab (NI1VO) + abemaciclib (ABE) or palbociclib (PAL)
+ anastrozole (ANA) in postmenopausal women and men with estrogen
receptor (ER)+/human epidermal growth factor 2 (HER2)- primary breast
cancer (BC): CheckMate 7A8. First Author: Sara M. Tolaney, Dana-Farber
Cancer Institute, Boston, MA

Background: Cyclin-dependent kinase 4/6 (CDK 4/6) inhibition coupled with ER
signaling blockade is an efficient treatment approach for patients (pts) with
metastatic hormone receptor-positive, HER2— BC. Preclinical data suggest syn-
ergistic activity of CDK 4/6 inhibition and PD-1 blockade; in a syngeneic mouse
tumor model, improved efficacy and complete tumor regression were observed with
phased administration of ABE + PD-L1 therapy. Methods: CheckMate 7A8
(NCT04075604) is a randomized, noncomparative, multicenter, phase 2 study
evaluating (NIVO) + PAL + ANA in postmenopausal pts with ER+, HER2— primary
BC. After determining safe doses for NIVO combination regimens in the safety run-
in phase, pts will be randomized in a 4:4:3 ratio to 1 of 3 treatment arms (Table)
stratified by PD-L1 expression, node status and tumor size. Following treatment, all
pts will undergo surgery and safety follow-up. Eligible pts are postmenopausal
women and men with newly diagnosed, untreated, histologically confirmed ER+,
HER2— BC with primary tumor = 2 cm; suitable for neoadjuvant endocrine
monotherapy and surgery; ECOG PS of 0-1; have baseline tumor tissue available;
willing to undergo on-treatment research biopsy and tissue collection at surgery.
Primary endpoints are number of pts with occurrence of dose-limiting toxicity
(safety run-in phase) and residual cancer burden O-I rate by central assessment at
time of definitive surgery (randomized phase). Secondary endpoints include safety
and tolerability, pathologic complete response, objective response rate and breast-
conserving surgery rate. Key exploratory endpoints include biomarkers indicative of
pharmacodynamic changes and potentially predicting treatment sensitivity. In-
terim analyses are planned. The study is currently enrolling. Clinical trial infor-
mation: NCTO4075604. Research Sponsor: Bristol-Myers Squibb.

Treatment arms in the safety run-in and randomized phases.
NIVO + PAL 3 wks on 1 wk off + ANA X 5 cycles

Safety run-in phase
Randomized phase

Arm A NIVO + PAL 3 wks on 1 wk off + ANA X 5 cycles

Arm B PAL 3 wks on 1 wk off + ANA X 1 cycle then
NIVO + PAL 3 wks on 1 wk off + ANA X 4 cycles

Arm C PAL 3 wks on 1 wk off + ANA X 5 cycles

ANA, 1 mg orally once daily; NIVO, 480 mg
intravenously every 4 wks; PAL, 125 mg orally
once daily

TPS1104 Poster Session (Board #189), Fri, 8:00 AM-11:00 AM

SGNLVA-001: A phase | open-label dose escalation and expansion study of
SGN-LIV1A administered weekly in breast cancer. First Author: Heather Christine
Beckwith, Univ of Minnesota, Minneapolis, MN

Background: LIV-1 is a highly prevalent transmembrane protein in breast
cancer cells. Ladiratuzumab vedotin (LV), SGN-LIV1A, is an investigational
antibody-drug conjugate (ADC) that targets LIV-1 via a humanized IgG1
monoclonal antibody conjugated to monomethyl auristatin E (MMAE) by a
protease-cleavable linker. LV is internalized when it binds LIV-1 on cell sur-
faces and MMAE is released, which binds tubulin and induces apoptosis. LV
has been shown to be active and tolerable in metastatic breast cancer (mBC)
at a recommended dose of 2.5 mg/kg every 21 days (Modi 2017). More
frequent, fractionated dosing has improved the activity and/or safety of other
ADCs. Thus, this study is actively accruing subjects with metastatic triple
negative breast cancer (NTNBC; estrogen receptor (ER)/progesterone receptor
(PR)/human epidermal growth factor receptor 2 (HER2) receptor-negative) and
endocrine-resistant ER+ or PR+ (hormone receptor [HR+])/HER2-negative
mBC to test weekly dosing of LV (Days 1, 8, and 15 of every 3-week cycle).
Methods: This study is enrolling up to 82 subjects (42 HR+/HER2-negative
and 40 mTNBC) into dose escalation and dose expansion cohorts
(NCT01969643). Eligible subjects are females =18 years old with patho-
logically and radiologically confirmed metastatic HR+/HER2-negative or
mTNBC with at least 1 measurable lesion per RECIST v1.1. Subjects with
HR+/HER2-negative disease must have received no more than 1 prior line of
cytotoxic chemotherapy in the locally advanced (LA)/mBC setting, either as
single agent or combination therapy. Subjects with mTNBC must have received
1 prior line of cytotoxic chemotherapy in the LA/mBC setting. Progression
within 6 months of completion of neoadjuvant or adjuvant therapy is con-
sidered an LA/mBC regimen. Subjects must have adequate organ function,
ECOG status of =1, and no = Grade 2 peripheral neuropathy. Subjects with
brain lesions must have received definitive treatment of the lesions. Prior
therapy with MMAE-containing agents is not allowed. Dose escalation follows
the modified toxicity probability interval method (Ji 2010). Dose expansion
cohorts will provide data about activity and tolerability. Tumor assessments will
be conducted every 2 cycles per RECIST v1.1 and all subjects will be followed
for safety. Pharmacokinetics and markers of pharmacodynamics will be
assessed. Primary safety endpoint is the incidence of adverse events and dose-
limiting toxicities. Key efficacy endpoints include confirmed overall response
rate, duration of response, and progression-free survival. Clinical trial infor-
mation: NCT01969643. Research Sponsor: Seattle Genetics Inc.

TPS1106 Poster Session (Board #191), Fri, 8:00 AM-11:00 AM

[OPTIMAL 3] A phase Il trial to evaluate the efficacy and safety of DHP107
(Liporaxel, oral paclitaxel) compared to Taxol (IV paclitaxel) as first line
therapy in patients with recurrent or metastatic HER2 negative breast cancer
(BC) (NCT03315364). First Author: Sung-Bae Kim, Department of On-
cology, Asan Medical Center, University of Ulsan College of Medicine, Seoul,
South Korea

Background: Paclitaxel is a microtubule-stabilizing drug used for various cancers
including breast cancer (BC) and gastric cancer (GC). DHP107 is an oral paclitaxel
solution formulated with non-toxic excipients using DH-LASED technology, which
doesn’t require pre-treatment. DHP107 demonstrated comparable efficacy and
safety to IV paclitaxel for patients with advanced GC (Ann Oncol 2018), and was
market approved as the first oral paclitaxel in 2016 for GC in Korea. In previous
OPTIMAL phase Il study, the primary endpoint objective response rate (ORR) was
54.5% in HER2 negative metastatic BC (MBC) patients and 44.4% in triple
negative BC (TNBC) patients. Disease control rate (DCR) was 90.9% by the in-
vestigators’ assessment. Toxicity was manageable (2019 ESMO). OPTIMAL phase
I11is being conducted in Korea, China and Eastern Europe based on this result and
another phase Il study (OPERA) is being performed in USA. Methods: OPTIMAL 3
study is a multinational, multi-center, randomized and open-label trial enrolling
HER2 negative (HR+/HER2- or TNBC) recurrent or metastatic BC patients. Pa-
tients are randomized to either study (DHP107) or control group (IV paclitaxel) ina
1:1 ratio and stratified by disease free interval (DFI=48 weeks vs >48 weeks),
visceral metastasis status (visceral vs non-visceral) and country. Patients are
administrated with DHP107 (200mg/m? p.o. bid) or IV paclitaxel (80mg/m?
infused) on D1, 8, 15, g4wks. Tumor assessments are performed on every 8 weeks
(=7 days) from C1D1 until disease progression (RECIST V1.1). Key inclusion &
exclusion criteria are hormone receptor (ER/PR) positive or negative, HER2
negative, ECOG performance status =1 and no prior chemotherapy in recurrent or
metastatic disease. The primary endpoint is progression free survival (PFS).
Secondary endpoints include ORR, overall survival (OS), time to treatment failure
(TTF), DCR, quality of life (QoL) and safety. Total target number of patients is 476
with an estimated 10% drop-out rate. The test is based on non-inferiority hy-
pothesis (HR=1.33) with 80% power. The primary endpoint will be analyzed
using a one-sided test at a 2.5% significance level, and other endpoints will be
analyzed using a two-sided test at a 5% significance level, with 95% confidence
interval. The first subject was enrolled in Jan 2019 and recruitment is ongoing and
is expected to be completed in Dec 2020. Final results of this study will be
announced by the end of 2022. Clinical trial information: NCT03315364. Re-
search Sponsor: DAEHWA Pharmaceutical Co,.Ltd.
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TPS1107 Poster Session (Board #192), Fri, 8:00 AM-11:00 AM

Phase Il trial of SAR439859 vs endocrine monotherapy in pre- and post-
menopausal, estrogen receptor-positive (ER+)human epidermal growth
factor receptor 2-negative (HER2-), locally advanced or metastatic breast
cancer (BC) with prior exposure to hormonal therapies. First Author: Sara M.
Tolaney, Dana-Farber Cancer Institute, Boston, MA

Background: Endocrine therapy (ET) targeting ER signaling is the mainstay
of care for ER+ metastatic BC. There remains an unmet need in patients (pts)
whose tumors become resistant to currently available ET. Selective ER
degraders (SERDs) were developed to overcome resistance to existing ER-
directed therapies by both competitively antagonizing and degrading ERs,
while exploiting continued dependence of the tumor on ER signaling.
SAR439859 is a potent SERD with robust preclinical ER degrading activity.
In a Phase | dose escalation trial, SAR439859 demonstrated a favorable
safety profile with no dose-limiting toxicities across all doses (20-600 mg
QD). ER occupancy generally exceeded > 87% with plasma concentrations
> 100 ng/mL. Overall response rate was 6.3% and clinical benefit rate was
50% (Campone. SABCS 2019. P5-11-02). The recommended Phase Il
monotherapy dose was 400 mg QD. Methods: This international, prospective,
open-label, randomized Phase Il study (NCT04059484; ACT16105) as-
sesses safety and efficacy of SAR439859 in pts with ER+ (> 1%)/HER2-
metastatic or locally advanced BC progressing on = 6 months of continuous
ET (0-2 lines in the metastatic setting). Prior CDK inhibitors are allowed.
Exclusion criteria include Eastern Cooperative Oncology Group performance
status (ECOG PS) = 2, life expectancy < 3 months, > 1 chemotherapy or
targeted therapy in the metastatic setting, concomitant iliness and factors
potentially affecting SAR439859 absorption. Pts are randomized 1:1 to
SAR439859 400 mg QD orally or physician’s choice of endocrine mono-
therapy (fulvestrant, tamoxifen, aromatase inhibitor). Pts receive 28-day
cycles until unacceptable toxicity, progression, death, investigator decision or
pt request. Stratification factors include visceral metastases, prior CDK4/6
inhibitors, and ECOG PS. Primary endpoint is progression-free survival
(RECIST v1.1). Secondary endpoints include overall survival, response rate,
duration of response, clinical benefit, pharmacokinetics, quality of life and
safety. Target enroliment: n =282; current enroliment: n = 9. Funding: Sanofi
Clinical trial information: NCT04059484. Research Sponsor: Sanofi.

TPS1109 Poster Session (Board #194), Fri, 8:00 AM-11:00 AM

A phase Il trial of capivasertib and paclitaxel in first-line treatment of
patients with metastatic triple-negative breast cancer (CAPItello290). First
Author: Peter Schmid, Barts Cancer Institute, Centre for Experimental
Cancer Medicine, London, United Kingdom

Background: Therapeutic options for patients with metastatic triple-negative
breast cancer (TNBC) are limited to sequential chemotherapy, although recent
advances with novel agents have been made for specific subgroups (PD-L1
inhibitor atezolizumab in combination with nab-paclitaxel in patients with PD-
L1-positive tumors and PARP inhibitors in patients with germline BRCA mu-
tations). The PI3K/AKT/PTEN signaling pathway is often activated in TNBC,
mainly through activating mutations in PIK3CA or AKT1 and/or inactivating
alterations in PTEN. The phase Il PAKT study (NCT02423603) demonstrated
that addition of the oral AKT inhibitor capivasertib to first-line paclitaxel
resulted in significantly longer progression-free survival (PFS) and overall
survival (OS) in patients with advanced TNBC, especially in patients with
PIK3CA/AKT1/PTEN-altered tumors (Schmid et al, 2019). This phase Il trial
(NCT03997123) will further evaluate the efficacy and safety of capivasertib in
combination with paclitaxel in first-line treatment of patients with metastatic
TNBC in an unselected population and will also explore potential predictive
markers of sensitivity to the combination of paclitaxel and capivasertib.
Methods: Eligible patients for this double-blind, randomized, placebo-
controlled trial must have metastatic TNBC or locally advanced disease not
amenable to resection with curative intent. Patients must be candidates for
single-agent taxane therapy and have received no prior systemic therapy for
locally advanced inoperable or metastatic disease. Prior chemotherapy in the
(neo)adjuvant setting must be completed =12 months prior to enroliment.
Patients will be randomized 1:1 to paclitaxel 80 mg/m? (days 1, 8 and 15) with
either capivasertib 400 mg twice daily or placebo (days 2-5, 9-12 and 16-19)
every 28 days, until objective radiologic disease progression as defined by
RECIST 1.1, unacceptable toxicity or death. Stratification factors will be prior
adjuvant chemotherapy, visceral versus non-visceral disease, and geographic
region. Post-randomization central testing of tumor tissue (collected prior to
enrollment) will be carried out to identify predictive markers of sensitivity to
treatment. The primary endpoints of this study are PFS and OS. Secondary
endpoints include safety and tolerability, time to second progression or death,
objective response rate, duration of response, and clinical benefit rate. En-
rollment for this study started in May 2019. Clinical trial information:
NCT03997123. Research Sponsor: AstraZeneca.

TPS1108 Poster Session (Board #193), Fri, 8:00 AM-11:00 AM

Phase Il preoperative window study of SAR439859 versus letrozole in post-
menopausal women with newly diagnosed estrogen receptor-positive (ER+)/
human epidermal growth factor receptor 2-negative (HER2-) breast cancer.
First Author: Mario Campone, Institut de Cancérologie de I'Ouest, René
Gauducheau, St Herblain, France

Background: Endocrine therapy targeting ER signaling is the standard of care
for women with ER+ breast cancer. Selective ER degraders (SERDs) block ER
signaling through dual competitive antagonism and receptor degradation.
SAR439859, a potent, oral SERD, is in clinical development for ER+/HER2-
breast cancer. This study is a 14-day preoperative non-therapeutic ‘window of
opportunity’ trial to assess the direct effects of SAR439859 on tumor cell
proliferation by evaluating the pharmacodynamic activity of SAR439859 in
ER+/HER2- breast cancer. Methods: This international, open-label, Phase I
randomized study (NCT04191382; ACT16106) evaluates SAR439859 at two
dose levels versus the aromatase inhibitor letrozole by assigning 126 preop-
erative patients 1:1:1 to receive SAR439859 400 mg/day, SAR439859
200 mg/day or letrozole 2.5 mg/day. SAR439859 dosing is based on an
ongoing Phase I/l study (NCT03284957; TED14856) in metastatic breast
cancer (Campone. SABCS 2019. P5-11-02). Postmenopausal women with
ER+/HER2- breast cancer indicated for immediate surgery (Stage |, Stage Il or
operable Stage Ill), Eastern Cooperative Oncology Group performance status
0-1and Ki67 levels of = 15% are eligible. Exclusion criteria include disorders
potentially affecting absorption of SAR439859 or letrozole, and any prior
therapy for breast cancer. Patients receive study treatment for 14 days, with
the last dose given on the day before surgery. Paired tumor biopsies for as-
sessment of biomarkers are performed at baseline and during surgery. The
primary study endpoint is change in Ki67, a predictor of treatment benefit and
long-term survival outcomes, after 14 days of treatment compared with
baseline. Secondary endpoints include proportion of patients with = 50%
decrease in Ki67, ER expression to assess degradation, and safety. Phar-
macokinetics of SAR439859, additional tumor markers, genomic mutation
profile, Preoperative Endocrine Prognostic Index and pathological Complete
Response will also be assessed. The study is currently recruiting; target en-
rollment: n = 126. Clinical trial information: NCT04191382. Research
Sponsor: Sanofi.

TPS1110 Poster Session (Board #195), Fri, 8:00 AM-11:00 AM

First-in-human phase I/Ib multicenter, open-label dose escalation study to
assess safety and tolerability of PMD-026 in patients with metastatic breast
cancer with expansion in metastatic triple negative breast cancer. First
Author: Muralidhar Beeram, START, San Antonio, TX

Background: Metastatic triple negative breast cancer (nNTNBC) has a poor
prognosis with limited durable treatment options. RSK (P90 ribosomal S6
kinase) is a signaling protein at the convergence point of PDK-1 and MAPK
signaling pathways. RSK1-3 phosphorylates transcription factors, including
Y-box binding protein-1 (YB-1), thereby inducing drug resistance and cancer
growth genes. Phosphorylated YB-1 is involved in tumor cell survival, pro-
liferation, and drug resistance. In human breast tumor samples, RSK2
protein is expressed across all breast cancer subtypes (TNBC, ER+ and
HER2+) and is associated with poor overall survival. Expression of RSK2 is
found in approximately 87% of mTNBC tumors and of those tumors ap-
proximately 41% have very high expression of RSK2. PMD-026 is a potent,
oral, small molecule RSK inhibitor with high selectivity for RSK2. Preclinical
in vivo studies have demonstrated activity both as a single agent and in
combination with standard of care therapies. Further, a CAP/CLIA certified
IHC method has been developed with Roche to determine tumor expression
of RSK2. Methods: This single-arm, open-label, first-in-human, phase I/Ib
study evaluates the safety and efficacy of single agent PMD-026 in patients
with metastatic breast cancer for whom standard therapies are no longer
effective. During dose escalation, the study utilizes an accelerated titration
design with single patient cohorts until the occurrence of DLT or Grade 2+
toxicity; then reverts to 3+3 design to define the maximally tolerated dose
(MTD) and recommended phase Il dose (RP2D). The dose expansion portion
will enroll approximately 20 patients with mTNBC. Patients are dosed orally
once daily in 21-day cycles with measures to adapt the dosing schedule
based on the pharmacokinetic (PK) data, as needed. Tumor tissue is required
for all enrolled patients; RSK2 expression will be retrospectively correlated
with clinical outcomes. The primary objectives are to determine safety and
tolerability of PMD-026, determine the MTD, define a RP2D, and assess
anti-tumor activity of PMD-026 in patients with TNBC. Secondary objectives
are to evaluate PK, time to response, mTNBC subtyping using NanoString,
and duration of response of PMD-026. To date, cohorts 1 and 2 have been
completed without DLT. Enroliment to cohort 3 began in January 2020.
Clinical trial information: NCTO4115306. Research Sponsor: Phoenix
Molecular Designs.
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TPS1111 Poster Session (Board #196), Fri, 8:00 AM-11:00 AM

CONTESSA TRIO: A multinational, multicenter, phase (P) Il study of
tesetaxel (T) plus three different PD-(L)1 inhibitors in patients (Pts) with
metastatic triple-negative breast cancer (TNBC) and tesetaxel monotherapy
in elderly pts with HER2-metastatic breast cancer (MBC). First Author:
Sara M. Tolaney, Dana-Farber Cancer Institute, Boston, MA

Background: Chemotherapy treatments with robust efficacy that preserve
quality of life are needed. T is a novel, oral taxane that has potential advantages
over currently available taxanes, including: oral administration with a low pill
burden and once every 3 week (Q3W) dosing; no observed hypersensitivity
reactions; preclinical evidence of central nervous system (CNS) penetration;
and improved activity against chemotherapy-resistant tumors. More than 600
pts have been treated with T in clinical studies. T had robust monotherapy
activity in a P2 study in 38 pts with HER2-, HR+ MBC, with a confirmed
objective response rate (ORR) per RECIST 1.1 of 45%. Methods: CONTESSA
TRIO is a 2-cohort, multinational, multicenter, P2 study. In Cohort 1, 90 pts
(potential expansion to up to 150 pts) with metastatic TNBC who have not
received prior chemotherapy for advanced disease will be randomized 1:1:1 to
receive T at 27 mg/m? Q3W plus either: (1) nivolumab at 360 mg Q3W; (2)
pembrolizumab at 200 mg Q3W; or (3) atezolizumab at 1,200 mg Q3W.
Nivolumab and pembrolizumab (PD-1 inhibitors) and atezolizumab (a PD-L1
inhibitor) are approved for the treatment of multiple types of cancer; atezoli-
zumab, in combination with nab-paclitaxel, was recently approved in the US for
the treatment of metastatic TNBC. The dual primary endpoints for Cohort 1 are
ORR and progression-free survival (PFS). A sample size of 30 pts in each PD-(L)
1 inhibitor treatment group has approximately 70% power to detect an ORR
difference of = 35% between the treatment group with the highest ORR and the
treatment group with the lowest ORR. Secondary endpoints include duration of
response (DoR) and overall survival (OS). Efficacy results for each of the 3 PD-
(L)1 inhibitor combinations will be assessed for correlation with the results of
each of the 3 approved PD-L1 diagnostic assays. CONTESSA TRIO is the first
randomized clinical study to compare 3 approved PD-(L)1 inhibitors. In Cohort
2,40 elderly pts (potential expansion to up to 60 pts) with HER2- MBC who have
not received prior chemotherapy for advanced disease will receive T mono-
therapy at 27 mg/m? Q3W. The primary endpoint for Cohort 2 is ORR. A sample
size of 40 will allow the ORR to be estimated with a maximum standard error
of < 8%. Secondary endpoints include PFS, DoR and OS. Pts with CNS me-
tastases are eligible for both cohorts. The study was initiated in March 2019.
Clinical trial information: NCT03952325. Research Sponsor: Odonate Ther-
apeutics, Inc.

TPS1113 Poster Session (Board #198), Fri, 8:00 AM-11:00 AM

Phase Il trial of a PARP inhibitor in somatic BRCA mutant metastatic breast
cancer. First Author: Neelima Vidula, Massachusetts General Hospital, San
Francisco, CA

Background: Poly(ADP-ribose) polymerase (PARP) inhibitors are now ap-
proved for patients with germline BRCA1/2 mutated HER2 negative met-
astatic breast cancer (MBC). However, germline BRCA1/2 mutations only
account for 5-10% of breast cancer. We previously demonstrated that a
subset of MBC may harbor somatic BRCA1/2 mutations detectable by cell-
free DNA (cfDNA) (Vidula, SABCS, 2017). We hypothesize that somatic
BRCA1/2 mutant MBC may also respond to PARP inhibition, similar to
ovarian cancer, where PARP inhibition is efficacious in both somatic and
germline tumors (Oza, 2017). Methods: This single arm, open label, phase I1
clinical trial is evaluating the efficacy of talazoparib, a PARP inhibitor, in 30
patients with somatic pathogenic BRCA1/2 mutant MBC identified by
cfDNA. Patients may have triple-negative disease with receipt of at least 1
prior chemotherapy regimen, or hormone receptor positive, HER2 negative
disease with at least 1 prior hormone therapy for MBC. Patients may have
received a prior platinum, in the absence of progression on platinum che-
motherapy. Patients must not have a known germline BRCA1/2 mutation.
Patients will be treated with talazoparib 1 mg daily until progression, un-
acceptable toxicity, or withdrawal of consent, with clinical exams monthly,
scans (CT chest, abdomen, and pelvis, and bone scan as appropriate) every
3 months, and serial cfDNA collected monthly. The primary endpoint is
progression-free survival, as defined by RECIST 1.1. Subjects are enrolled
in a 2-stage design, which provides 80% power to demonstrate that treat-
ment is associated with “success” (PFS > 12 weeks) in 3 53% patients (4%
alpha). Additional endpoints include objective response rate and toxicity (per
NCI CTCAE version 5.0). Correlative endpoints include determining changes
in BRCA1/2 mutant allele fraction, genomic evolution including emergence
of BRCA reversion mutations, and the impact of biomarker changes on
outcomes. This trial is currently enrolling patients at the Massachusetts
General Hospital. Successful completion of this study may help expand the
patient population that is able to benefit from PARP inhibition. Clinical trial
information: NCT03990896. Research Sponsor: Pfizer Aspire Award.

TPS1112 Poster Session (Board #197), Fri, 8:00 AM-11:00 AM

A phase Il trial of atezolizumab (anti-PD-L1) with carboplatin in patients with
metastatic triple-negative breast cancer (nNTNBC). First Author: Eric Michael
Lander, Vanderbilt University Medical Center, Nashville, TN

Background: Patients with metastatic triple negative breast cancer (mTNBC)
have limited treatment options. Recent studies with a PD-L1 inhibitor and
taxane based chemotherapy have demonstrated an increase in median pro-
gression free survival (PFS) in mTNBC. While taxanes target microtubules,
platinum agents directly alkylate DNA and may generate additional neoantigens
to enhance anti-tumor immunity via immune checkpoint inhibition. In this
study, we are evaluating the combination of carboplatin with and without ate-
zolizumab in patients with mTNBC. Serial biopsies are poised to help elucidate
biological differences in responders and nonresponders. As optimal timing of
adding checkpoint inhibition to chemotherapy is debatable, the randomized,
crossover design will give insight into whether priming mTNBCs with DNA
damaging chemotherapy results in cellular and immune changes that lead to a
greater likelihood of response. Methods: This is a randomized phase |l multi-
center study at seven sites within the Translational Breast Cancer Research
Consortium (TBCRC). Patients with mTNBC, ECOG 0-1, and O-1 prior regimens
for mTNBC are eligible. 106 patients will be randomized 1:1 to receive ate-
zolizumab 1200 mg plus carboplatin AUC 6 (n = 53; Arm A) or carboplatin AUC
6 alone (n = 53; Arm B) every 3 weeks until intolerable toxicity or disease
progression occurs. Patients receiving carboplatin alone have the option to cross
over to atezolizumab upon progression (Arm Bx). Patients will undergo clinical
assessment every cycle, and tumor assessment every 3 cycles with CT scan of the
chest, abdomen, and pelvis and bone scan. Core biopsies of a metastatic lesion are
performed at baseline and at progression. The primary endpoint is median pro-
gression free survival (PFS) with 95% confidence intervals based on RECIST 1.1.
The sample size of 106 with 1:1 randomization is powered to detect a 1.5-month
difference in PFS between arms (o = 0.10, B = 0.20). Secondary endpoints
include overall response rate (ORR), duration of response (DOR), clinical benefit
rate, and overall survival. The PFS, ORR, and DOR will also be measured by
iIrRECIST to account for delayed effects of atezolizumab on tumor burden. The
quantification of tumor infiltrating lymphocytes (TILs) will study the prognostic
effects of TILs on PFS in patients receiving atezolizumab. Biopsy-derived PD-L1
expression by IHC and RNA-seq will assess treatment-induced changes, define
triple-negative subtypes, and evaluate for resistance mechanisms. To date, 89 of
106 patients are enrolled. Clinical trial information: NCT03206203. Research
Sponsor: Genentech, Conquer Cancer Foundation of the American Society of
Clinical Oncology, Translational Breast Cancer Research Consortium; SPORE.

TPS1114 Poster Session (Board #199), Fri, 8:00 AM-11:00 AM

Immunotherapy and chemotherapy combination for chest wall disease:
TBCRC 044 trial. First Author: Neelima Vidula, Massachusetts General
Hospital, San Francisco, CA

Background: Immunotherapy combined with chemotherapy is being studied in
metastatic breast cancer, and may have durable outcomes. Chest wall recur-
rence represents a difficult to treat subtype of breast cancer with a poor
prognosis, with lymphovascular invasion in the primary tumor a significant risk
factor. Given the inflammatory nature of this disease and the association of
programmed cell death 1 (PD-1) expression with lymphovascular invasion, we
hypothesized that the combination of pembrolizumab, an anti-PD-1 antibody,
with carboplatin may be effective as treatment for breast cancer chest wall
recurrences. Methods: This randomized phase Il study is enrolling 84 patients
with breast cancer involving the chest wall, who may also have distant me-
tastases. Patients receive treatment with pembrolizumab 200 mg and carbo-
platin AUC 5 every 3 weeks for 6 cycles (Arm A, n = 56) followed by maintenance
pembrolizumab +/- carboplatin (Arm Ax), or carboplatin AUC 5 every 3 weeks for
6 cycles (Arm B, n = 28) with an option to cross-over to pembrolizumab +/-
carboplatin on progression (Arm Bx). Patients with all disease subtypes, triple-
negative, hormone receptor positive/HER2- after 2 prior lines of hormone
therapy, and HER2+ disease (with the option to continue trastuzumab) are
eligible, with no limit on the number of prior therapies. Prior platinum che-
motherapy is allowed in the absence of overt disease progression. Patients
undergo clinical assessment with every cycle of treatment including chest wall
photography, scans (CT chest, abdomen, and pelvis) every 2 cycles, and have
peripheral blood and chest wall biopsies collected at baseline and the start of
cycle 3 for correlative studies. The primary endpoint is the disease control rate in
the chest wall and distant sites at 18 weeks of treatment based on RECIST 1.1.
The study is powered to determine a 20% difference in disease control between
arms (hazard ratio 0.52, a = 0.10, B = 0.20). Additional endpoints include
response by tumor programmed death ligand 1 (PD-L1) status and irRECIST,
progression-free survival, and toxicity. Chest wall tumor samples will be ana-
lyzed for changes in tumor immune composition, and PD-L1 and MYC oncogene
expression, based on preclinical data to suggest that PD-L1 may be upregulated
by MYC. Peripheral blood samples will be evaluated for changes in PD-L1
expression, cell-free DNA, and circulating tumor cells with treatment. The study
is enrolling patients at 7 sites within the Translational Breast Cancer Research
Consortium (TBCRC), with current enroliment of 38/84 patients. Clinical trial
information: NCT03095352. Research Sponsor: Grants from Merck, UCSF
Breast Oncology Development Grant.
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B-TREUH: A single-arm phase I pilot study of euthyroid hypothyroxinemia in
metastatic breast carcinoma. First Author: Shruti Trehan, Aultman Hosp
Cancer Ctr, Canton, OH

Background: It is estimated that there are approximately 155,000 people
living with metastatic breast cancer in the US. Studies exploring the con-
nection between hypothyroidism or hyperthyroidism and breast cancer have
yielded varying results with up to 33% prevalence of thyroid disease in these
patients. L-thyroxine (T4) is the most commonly prescribed agent in the US
to manage hypothyroidism. However, there are data suggesting that T4 is a
pro-oncogenic agent with proposed mechanisms such as stimulation of
mitogenesis, angiogenesis, resistance to apoptosis. In addition, T4 May
counter anti-PDL-1 and radiation effects. Triiodothyronine (T3), which is
deiodinated form of T4 and also commercially available, is felt to be less
oncogenic and less mitogenic. Therefore, exogenous supplementation of T3
would decrease the T4 levels creating the desired state of EUTHYROID
HYPOTHYROXINEMIA. The study hypothesizes that replacing L-thyroxine
(T4) with Triiodothyronine (T3) in hypothyroid patients with metastatic breast
carcinoma, while they simultaneously continue to receive standard sys-
temic therapy, with titrating T3 dose to achieve a state of Euthyroid Hypo-
thyroxinemia would result in improved disease outcomes. Methods: Eligible
participants are adults with metastatic breast carcinoma with estimated life
expectancy of > 3months, hypothyroidism, and with normal TSH on L-
thyroxine (T4). Following consent, participants will discontinue L-thyroixne
(T4) and initiate Triiodothyronine (T3) dose based on current T4 dose after an
appropriate washout period. Drug titration will be in accordance with thyroid
function testing to maintain levels of free T4 at < 50% normal range. The
treatment period will continue for 9 months with periodic assessment of
disease status, quality of life (FACT-B) and laboratory measures. The primary
endpoint is the progression free survival at 12 months while the secondary
endpoints are prevalence of hypothyroidism in the cohort, overall survival,
quality of life, and duration of time to achieve the Euthyroid Hypothyroxinemia
state. Given many uncertainties to calculate power precisely, the sample size
is estimated to be approximately 30 patients. Clinical trial information:
NCT03787303. Research Sponsor: None.
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1500 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Targeted therapy based on germline analysis of tumor-normal sequencing
(MSK-IMPACT) in a pan-cancer population. First Author: Zsofia Kinga
Stadler, Memorial Sloan Kettering Cancer Center, New York, NY

Background: Tumor mutational profiling for identification of somatic alterations for tar-
geted treatment is increasingly being performed in advanced cancer patients (pts). We
sought to assess the clinical utility of germline mutation profiling for targeted therapeutic
interventions in a pan-cancer patient population. Methods: All pts who had germline ge-
netic testing through a prospective protocol via a next-generation sequencing panel (MSK-
IMPACT) were identified (N=11,975) from 2015-5/2019. The medical record of pts with
likely pathogenic/pathogenic germline (LP/P) alterations in genes with known therapeutic
targets were reviewed to identify germline-targeted treatment either in a clinical or research
setting. Results: We identified 2,043 (17.1%) pts who harbored LP/P variants in a cancer
predisposition genes including 777 (6.5%) in genes with potentially targetable therapeutic
implications: 416 BRCA1/2, 149 DNA mismatch repair genes (Lynch syndrome, LS), 122
ATM, 45 PALB2, 26 RAD51C/D, 7 RET, 4 TSC, 3 PTCHI1, 2 ALK, 1 EGFR, 1 MET and 1
KIT. Of those with advanced disease (n=554), 45.3% received targeted therapeutic
treatment (Table) including 50.9% BRCA1/2, 58.3% LS (67.4% of microsatellite-high LS
cases), 41.7% PALB2, 36.8% RAD51C/D and 19.3% ATM carriers. Of patients receivinga
poly (ADP-ribose) polymerase inhibitor (PARP-1) in the setting of a BRCA1/2 mutation,
55.1% had breast or ovarian cancer; however, 44.8% had other tumors, including pan-
creas, prostate, bile duct, gastric, wherein the drug was given in a research setting. Among
PALB2Z pts receiving PARP-Is, 53.3% (8/15) had breast or pancreas cancer; 46.7% had
cancer of the prostate, ovary or unknown primary. Conclusions: In our pan-cancer analysis,
6.5% of pts harbored a targetable germline variant highlighting the importance of germline
analysis in advanced cancer pts for selection of both FDA-approved treatments and clinical
trial participation with germline-targeted therapeutics. Research Sponsor: Internal MSK
Funding.

Gene(s) with potential targetable % of cancer pati receiving
therapy Drug Class targeted therapy

BRCA1, BRCA2 PARP-| 50.9% (165/324)
Lynch syndrome Checkpoint-inhibitors  58.3% (42/72) (irrespective of MSI)
(MLH1, MSH2, MSHS, 67.4% (29/43) (MSI-High)

PMS2, EPCAM)

ATM PARP-| 19.3% (17/88)

PALB2 PARP-| 41.7% (15/36)

RAD51C, RAD51D PARP-I 36.8% (7/19)

RET Tyrosine kinase 60% (3/5)
inhibitor

TSC mTOR inhibitor 0% (0/3)

PTCH1 Hedgehog-signaling 33.3% (1/3)
inhibitor

ALK ALK kinase inhibitor 0% (0/2)

EGFR EGFR inhibitor 100% (1/1)

MET MET kinase inhibitor 0% (0/1)

1502 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Characterization of patients with multiple primary tumors. First Author:
Karen Anne Cadoo, Memorial Sloan Kettering Cancer Center, New York, NY

Background: 17% of patients (pts) with a cancer diagnosis in the U.S. have a prior malignancy. We sought to
characterize pts with multiple (=2) primary cancers (MPC) & identify potential drivers of cancer risk to guide
management. Methods: Pts prospectively consented (1/2013-2/2019) to tumor-normal sequencing via
custom targeted NGS panel. A subset consented to testing of >76 germline cancer predisposition genes.
IARC 2004 rules for defining MPC were applied.Age adjusted gender specific standardized incidence ratios
(SIR) for cancer event combinations occurring in at least 5pt were calculated using R statistical package.
Results: Of 24417 pts sequenced, 4341 had MPC (18%). (Table) 3465 (80%) had 2, 4% had >4 cancers.
Cancer pairs where SIR of 2nd cancer was higher than expected included: colon-colon, prostate-pancreas,
bladder-prostate in men & lung-lung, breast-pancreas, thyroid-pancreas in women. 1580 (36%) pts had
germline testing; 324 (21%) had 361 pathogenic/likely pathogenic (P/LP) variants (vts). Of these, 157 (48%),
66(20%), pts had high, moderate penetrance vts. The remainder had low penetrance, recessive or vts of
uncertain utility. Of pts with high penetrance vt, 132 (84%) had at least one tumor type concordant with
germline findings. Conclusions: 18% of pts in this cohort had MPC. There was a significant excess over
expected incidence in some cancer combinations. Of pts with germline testing, 21% had a P/LP vt, with most
(69%) being high or moderate penetrance. Assessment for loss of heterozygosity in tumor & germline se-
quencing of the full MPC cohort is ongoing. Research Sponsor: Robert and Kate Niehaus Center for Inherited
Cancer Genomics.

N=4341 N (%)

Male (M) 1917 (44)

Female (F) 2424 (56)

Ever smoker 2230 (51)

Caucasian 3697 (91)

Ashkenazi Jewish 919 (21)

# primary cancers:

2 3465 (80)

3 684 (16)

>4 192 (4)

Median age at first diagnosis (range) 58 (0-89)

<18 yrs 11 (2%)

BMI median (range)

M 27(16-47)

F 25 (15-54)

M SIR Confidence Interval F SIR CI
Cancer 1-Cancer 2 (Cl) Cancer 1-Cancer 2

Colon-colon 83.9-12.5 Lung-lung 13 10.8-15.4
Prostate-pancreas 75.7-9.4 Breast-pancreas 107.7-12.6
Bladder-prostate 75.4-84 Thyroid-pancreas 91.9-18.1
Lung-Lung 6 4.5-7.7 Colon-colon 7 3.2-12.2
Colon-pancreas 61.2-11.3 Colon-lung 74398
Bladder-lung 53.7-7.2 Thyroid-lung 63.2-9.3
Colon-bladder 41.1-6.6 Colon-thyroid 51.1-10.6
Prostate-bladder 427-44 Breast-breast 54.8-5.8
Prostate-thyroid 31455 Breast-lung 54.2-5.7
Colon-Lung 31.6-5.0 Thyroid-breast 53.1-6.6
Colon-prostate 31.943 Bladder-lung 52.0-7.7
Prostate-lung 22435 Breast-thyroid 31.7-3.6
Thyroid-prostate 21.1-34 Breast-colon 21.5-3.1

Bold=second tumor SIR observed>expected

1501 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Tumor/normal genomic profiling in patients with metastatic solid tumors
identifies pathogenic germline variants of therapeutic importance. First
Author: Erin Frances Cobain, University of Michigan, Ann Arbor, Ml

Background: Tumor molecular profiling via next-generation sequencing (NGS) is
routinely utilized to direct patients toward clinical trials of targeted therapeutics.
NGS testing of paired tumor/normal samples identifies incidental pathogenic
germline variants (PGVs), having potential implications for patients and their
families. Methods: From 2011-2018, 1,015 patients with metastatic, refractory
solid tumors underwent targeted (1700 genes) exome and transcriptome se-
quencing of matched tumor/normal samples through the Michigan Oncology
Sequencing program. ldentified PGVs that conferred increased cancer risk or
were associated with certain autosomal recessive conditions were reported to the
treating oncologist. Chart reviews were conducted every 3 months to assess
whether PGV identification impacted treatment decision making. Results: 169
PGVs were identified in 160 unique patients (15.8% of cohort). 69 PGVs (41%)
harbored a clear somatic second hit event in the tumor. PGVs associated with
defects in double-strand DNA repair (BRCA1, BRCA2, ATM, PALB2, BRIP1) or
DNA mismatch repair (MLH1, MSHZ2 and PMS2) were identified in 49 patients
(5% of cohort, 31% of patients with PGVs), 37 of which had not previously been
identified. 14 PGVs in DNA double-strand repair and 7 PGVs in DNA mismatch
repair were identified in cancer types not commonly associated with hereditary
breast ovarian cancer or Lynch syndromes, including cancers of unknown primary
origin and sarcomas. 7 patients received a PARP inhibitor (PARPi), 3 patients
received an immune checkpoint inhibitor (ICI) and 1 patient received both PARPi
and ICI therapy on the basis of a PGV in DNA repair. 6 patients achieved clinical
benefit, defined as time on treatment = 6 months. A patient with cancer
of unknown primary origin and PGV in MSH2 achieved exceptional response
to ICI therapy, with complete response ongoing and lasting 23 months.
Conclusions: Targeted NGS of matched tumor/normal samples identified PGVs
inabout 1 in every 6 patients with metastatic solid tumors. Approximately 40% of
PGVs are associated with a somatic second hit in the tumor, supporting their role
in tumor pathogenesis. Unexpected PGVs with therapeutic implications are
identified in patients with diverse cancer types, providing opportunities to use
targeted therapies with potential for significant clinical benefit. Given this
finding, testing for PGVs in DNA repair genes should be considered in all patients
with metastatic solid tumor malignancies. Research Sponsor: U.S. National
Institutes of Health, Other Foundation, University of Michigan Rogel Cancer
Center.

1503 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Performance of the IBIS/Tyrer-Cuzick (TC) Model by race/ethnicity in the
Women'’s Health Initiative. First Author: Allison W. Kurian, Stanford School
of Medicine, Stanford, CA

Background: The TC model, a breast cancer (BC) risk assessment tool based on family
cancer history, reproductive and lifestyle factors is used to guide BC screening and
prevention. TC was developed and validated largely in non-Hispanic White (NHW)
women. We evaluated the calibration and discrimination of TC version 7.02 among
racially/ethnically diverse post-menopausal women enrolled in the Women’s Health
Initiative (WHI) clinical trials or observational study. Methods: WHI enrolled post-
menopausal women from 1993-1998 and followed them prospectively for BC inci-
dence. We included women aged =80 years at enrollment with no prior BC or mas-
tectomy and with data required for TC, including weight, height, ages at menarche, first
birth and menopause, menopausal hormone therapy use and family history of breast or
ovarian cancer in first or second-degree relatives. Calibration was assessed by the ratio of
observed BC cases to the number expected by TC (O/E), with expected cases calculated
as the sum of cumulative hazards. We tested for differential discrimination by race/
ethnicity (NHW, African American, Hispanic, Asian/Pacific Islander, Native American,
other) using Cox regression. Time to BC was modeled using age, race/ethnicity, TC
estimate (transformed by log of relative lifetime risk), and a term for interaction between
race/ethnicity and TC estimate. Results: During the follow-up period (median 18.9
years, maximum 23.4 years), 6,836 new BC cases were diagnosed among 91,893
women. TC was well-calibrated overall (O/E 0.95) in NHW and African Americans, but
over-estimated risk for Hispanics (O/E 0.75, Table). Results suggested good calibration
for Asian/Pacific Islanders and Native Americans, but sample sizes were small. Dis-
crimination did not differ significantly by race/ethnicity (two-sided p-value for interaction
= 0.33). Conclusions: TC provided similar risk discrimination among post-menopausal
women of different racial/ethnic groups over nearly 20 years of follow-up; however, it
overestimated risk for Hispanics. Future studies in diverse populations are warranted,
with need for a more accurate breast cancer risk assessment tool for Hispanics. Research
Sponsor: Myriad Genetics, U.S. National Institutes of Health.

Calibration (0/E Ra-

Observed (0) BC Expected (E) BC tio)

Race/Ethnicity N cases cases (95% CI)

NHW 80,260 6133 6408.6 0.96 (0.93-0.98)
African American 5903 373 411.0 0.91 (0.82-1.00)
Hispanic 2368 115 153.2 0.75 (0.62-0.90)
Asian/Pacific 2131 140 139.2 1.01 (0.85-1.19)

Islander

Native American 305 22 20.9 1.05 (0.66-1.59)
Other 926 53 66.5 0.80 (0.60-1.04)
TOTAL 91,893 6836 7199.5 0.95 (0.93-0.97)
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1504 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Comprehensive breast cancer (BC) risk assessment for CHEK2 carriers
incorporating a polygenic risk score (PRS) and the Tyrer-Cuzick (TC)
model. First Author: Shannon Gallagher, Myriad Genetics, Inc., Salt Lake
City, UT

Background: Women with pathogenic variants in the moderate penetrance
CHEKZ gene have on average an estimated > 20% lifetime risk for breast
cancer, thereby meeting an established threshold for more aggressive
screening, including consideration of breast magnetic resonance imaging
(MRI). However, we previously showed that CHEKZ penetrance is modified
by an 86-SNP PRS. CHEKZrisk is further modified by family history (FH) and
other TC model variables. Here, we describe development of a compre-
hensive risk prediction model for women of European ancestry to more
precisely estimate risk by incorporating CHEKZ2, PRS and TC V7.02. The
number of CHEKZ carriers with low ( < 20%), moderate (20%-50%) and
high ( > 50%) remaining lifetime risk based on the combined model was
examined in an independent study cohort. Methods: This IRB-approved
study included de-identified clinical records from 358,471 women of Eu-
ropean ancestry who were tested clinically for hereditary cancer risk with a
multi-gene panel. Model development was based on analysis of CHEK2 PV
carriers (N=4,331) and women negative for BC gene PV (N =353,681) who
were tested between September 2013 and July 2019. Risk estimates in-
corporating CHEKZ2, PRS and TC were calculated using a fixed-stratified (FS)
method that accounts for correlations between risk factors in a manner
equivalent to multivariable co-estimation. Risk stratification was assessed in
an independent cohort of CHEKZ carriers (N= 459) who were tested after
July 2019 and not included in model development. Results: We detected
significant correlation of CHEK?Z status with FH (p=4.1 X 10"'7) and of
PRS with FH among CHEKZ carriers (p= 1.7 X 107°). For these factors, joint
effects were co-estimated using the FS method. In an independent cohort,
24.0% of CHEKZ carriers were categorized as low risk ( < 20%), and 62.6%
were categorized as moderate risk (20-50%). For 13.4% of CHEKZ carriers,
risk estimation incorporating PRS and TC generated BC risks of greater than
50%, consistent with genes recognized as highly penetrant. Conclusions: In
CHEKZ PV carriers, comprehensive risk assessment could inform individ-
ualized decision-making and may lead to improved targeting of screening
and prevention strategies. Research Sponsor: Myriad Genetics.

1506 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Results from MAGENTA: A national randomized four-arm noninferiority trial
evaluating pre- and post-test genetic counseling during online testing for
breast and ovarian cancer genetic risk. First Author: Elizabeth M. Swisher,
University of Washington School of Medicine, Seattle, WA

Background: Hereditary breast and ovarian cancer (HBOC) is preventable
when genetic risk is identified. We aimed to test whether pre and/or post-test
genetic counseling is needed to optimally deliver online accessible genetic
testing. Methods: MAGENTA (Making GENetic Testing Accessible) is a four-
arm non-inferiority trial evaluating electronic genetic education and results
delivery alone or combined with pre-test only, or post-test only telephone
genetic counseling compared to mandatory pre- and post-test counseling
(control arm) in women at risk of HBOC (NCT02993068). Regardless of
assigned arm, all subjects with a pathogenic mutation received post-test
telephone counseling. All subjects were enrolled electronically as part of
either a family history cohort (FHC) or a cascade cohort (CC, known familial
mutation). The primary outcome was cancer risk distress at 3 months and the
trial was powered for the FHC. Secondary outcomes included completion of
testing (i.e., received results), anxiety, depression, quality of life, and decisional
regret, all measured by standardized scales. Results: Enrollment is complete and a
total of 3,822 participants were randomized, 3,111 in FHC and 711 in CC.
Participants were enrolled from all 50 states, but most were white/non-Hispanic
(88%). Among participants that completed genetic testing, 173 (7.2%) had a
mutation in a breast or ovarian cancer gene, with 114 (5.7%) of FHC and 59
(14.2%) of CC. In the primary intention-to-treat analysis of FHC, each of the three
experimental arms was non-inferior to the control arm for distress at 3 months (p <
0.025/3 =0.0083). In the CC, no and pre-test only counseling were also non-inferior
(p < 0.025/3 =0.0083). Distress was lowest in the arm with neither pre nor post-test
counseling. Overall, 318 (18%) participants had very high distress at three month
follow-up, and this rate was not significantly different across arms. Anxiety, de-
pression and decisional regret did not have statistically significant differences across
arms at follow-up. Test completion was highest in the no counseling arm (86.4%) and
lowest in the control arm (60.6%). Cenclusions: Electronic genetic education and
results release without genetic counseling was non-inferior with regard to patient
distress and was associated with higher test completion and lower distress. These
results support use of a genetic testing paradigm providing individualized genetic
counseling only for patients with positive test results. Clinical trial information:
NCT02993068. Research Sponsor: Stand up to Cancer.

1505 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

BARCODE 1: A pilot study investigating the use of genetic profiling to
identify men in the general population with the highest risk of prostate
cancer to invite for targeted screening. First Author: Ros A. Eeles, Institute of
Cancer Research and The Royal Marsden NHS Foundation Trust, Sutton,
United Kingdom

Background: Genetic profiling could be used to target population screening for
prostate cancer (PrCa). Approximately 170 single nucleotide polymorphisms
(SNPs) have been identified that associate with PrCa development. Although
these confer a low to moderate risk of PrCa, the risk is cumulative with in-
creasing number of risk alleles. BARCODE1 is the first study to prospectively
investigate the use of a genetic profile in PrCa screening in the UK general
population. Methods: A custom Eurek Genomics (EG) SNP assay was devel-
oped. Healthy males aged 55-69 were invited to participate via their General
Practitioners (GPs). Saliva samples were collected via mailed collection Kits.
After DNA extraction, genotyping was conducted using the EG assay and a
polygenic risk score (PRS) was calculated for each participant. The PRS was
calculated using the sum of the weighted alleles for 130 risk loci. Men in the top
10% of the genetic risk profile were invited for prostate MRI and biopsy at the
Royal Marsden Hospital (RMH) in London. Results: Invitation letters were sent
to 1434 men; overall uptake was 26% (range 13%-47%). 87% of responders
were eligible for study entry. DNA was extracted from 303 samples and gen-
otyped. Data were available for 285 men following QC. Mean PRS was 10.33
with a standard deviation of 0.64; twenty-five participants with a PRS above the
90" centile were identified for screening with MR | and prostate biopsy. Of these
men (after exclusions due to medical comorbidity/invitations declined) 9 out of
20 had an abnormal MRI (45%) and 18 men underwent biopsy with 7 diagnoses
of PrCa (38.8%). All cancers were low-risk with a mean PSA of 1.8 and were
managed with Active Surveillance (AS). There were two adverse events fol-
lowing biopsy, both simple lower urinary tract infections managed with oral
antibiotics. Average duration of follow-up is 4.5 months (range 1-11).
Conclusions: Successful completion of recruitment has shown this community
study to be feasible, with an average uptake of 26%. Approximately 70 GP sites
have been identified to allow a transition to the full BARCODE-1 study which will
recruit 5000 men. The use of genetic profiles to guide PrCa screening is at-
tractive; it requires a one-off test utilising germline DNA which can be assessed
for risk loci which are constant, unlike PSA which fluctuates. The results of the
BARCODE1 study will be important in defining the role of genetic profiling in
targeted PrCa population screening. Research Sponsor: European research
council.

1507 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

A randomized controlled trial of video-education or in-person genetic coun-
seling for men with prostate cancer (ProGen). First Author: Huma Q. Rana,
Medical Oncology, Dana-Farber Cancer Institute, Boston, MA

Background: Approximately 10% of men with advanced prostate cancer (PC)
have pathogenic/likely pathogenic variants (PV) in cancer susceptibility
genes and their identification may lead to targeted therapy. Genetic testing
(GT) can also guide cancer surveillance and prevention for family members.
While GT is recommended for men with potentially lethal PC, traditional
testing models are strained, and access limited. The ProGen study
examined a novel pretest model aimed at providing access to GT while
promoting informed consent. Methods: Inclusion criteria were: potentially
lethal PC (metastatic, localized with Gleason score =8, rising/persistent PSA
after local therapy), diagnosis age = 55 years, prior malignancy, family
history suggestive of a PV and/or at oncologist’s discretion. Consented
subjects from 3 sites were randomized 3:1 to video education (VE) or in-
person genetic counseling (GC). Subjects who consented to GT had 67 genes
analyzed (Ambry, USA) with results disclosed by telephone by a genetic
counselor. Outcomes included GT uptake, PV prevalence, and survey
measures of satisfaction, distress, genetics knowledge, family communi-
cation, and impact on cancer care (obtained at the time of intervention, and
at 1, 4, and 12 months after result disclosure). Two-sided Fischer exact tests
were used for between-arm comparisons. Results: Over a 2-year period: 662
subjects were randomized, VE or GC were completed by 604 subjects (VE:
93.1%, GC: 88.8%) of whom 596 subjects (VE:98.9%, GC:97.9%) con-
sented to GT. To date, 591 subjects have completed GT (VE: 99.3%, GC:
98.6%). At the time of intervention, most subjects agreed or strongly agreed
that their assigned arm was useful (VE: 95%, GC: 88%). Differences were
not statistically significant. Notably, 84 PV were identified in 78 subjects
(13.2%), with BRCA1/2 PV accounting for 32% of subjects with a positive
result (BRCA2:21, BRCAI:4). Conclusions: In this randomized trial, both
novel VE and traditional GC yielded high GT uptake without significant
differences in outcome measures of acceptability and satisfaction. VE en-
abled access to critical GT results while maintaining the core tenants of
informed consent. PV were found in 13.2% of subjects, 32% of whom had
BRCA1/2 PV. Analysis of collected survey data to inform strengths and
limitations of VE as compared with pretest GC will be presented. Clinical trial
information: NCT03328091. Research Sponsor: 2018 Medical Oncology
Department Award.
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1508 Oral Abstract Session, Fri, 8:00 AM-11:00 AM

Uptake of oophorectomy in women with findings on multigene panel testing:
Results from the Prospective Registry of Multiplex Testing (PROMPT). First
Author: Susan M. Domchek, University of Pennsylvania, Philadelphia, PA

Background: With the expansion of multigene panel testing for cancer suscep-
tibility, increasing numbers of patients are identified with pathogenic/likely
pathogenic variants (P/LP V) in genes which do not have a clearly actionable
increased risk of ovarian cancer (OC) (lifetime risk of OC >5%). However, there is
concern that patients and/or providers may ascribe OC risk to such genetic
findings with the potential for unnecessary oophorectomy (ooph). Methods: The
Prospective Registry of Multiplex Testing (PROMPT) is an online registry for in-
dividuals with a genetic alteration detected on multiplex panel testing for cancer
susceptibility. Participants self-enroll and complete baseline and annual follow-
up questionnaires. PROMPT has enrolled 7388 participants (6936; 93.9%
women) since September 2014. Results: 1566 women in the PROMPT registry
reported ooph, the indications for which were reported as either cancer treatment
(n=481, 30.7%) or benign disease (n=432, 27.6%). An additional 186 (12.8%)
reported PV in genes associated with lifetime OC risk >5% (BRCAI, BRCA2,
RAD51C, RAD51D, BRIP, or Lynch syndrome genes). The remaining 467 did not
have guideline based indications for ooph due to OC risk and are described further
here. 92 (19.7%) had a variant of uncertain significance (VUS) in genes asso-
ciated with OC, 241 (51.6%) had a personal history of breast cancer (BC) and no
VUS in OC genes, and 119 (25.5%) had no personal history of BC and no VUS in
OC genes. The majority of women had no family history (FH) of OC in first or second
degree relatives (Table). Most ooph occurred prior to age 50. Of the 405 women
with CHEK2 P/LP, 11.4% reported ooph (59% under age 50 when age known), as
did 13.2% (of 228) with CHEK2 VUS, 8.8% (of 261) with ATM P/LP (66.7%
under age 50), and 8.3% (of 387) with ATM VUS. In addition, of the 184 women
with PALB2 P/LP, 14.1% reported ooph (35.3% under age 50) as did 11.6% (of
198) with PALB2VUS. Of those who reported provider discussions, 47.2% stated
“my provider recommended this” (including >60% in the OC gene VUS group)
and an additional 25.2% stated “my provider presented this as an option, but nota
requirement”. In those with no FH of OC, 45.8% stated that their provider rec-
ommended ooph. Conclusions: 10-15% of women with PV/VUS in genes not
associated with a high risk of OC reported ooph without a clear indication. Re-
search Sponsor: Komen, Breast Cancer Research Foundation.

Underwent ooph No reported FH 0C Ooph <50
VUS in gene associated with OC N=92 68.1% 51.5%
Personal history BC (no OC VUS) N=241 85.0% 58.7%
No BC, no OC VUS N=119 56.2% 73.0%

1511 Poster Discussion Session; Displayed in Poster Session (Board #3),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Complete human papillomavirus vaccination coverage over a 13-year period
in a large population of privately insured U.S. patients. First Author:
Yull Edwin Arriaga, University of Texas Southwestern Medical Center, Dallas,
™

Background: Inthe US, Human Papillomavirus (HPV) vaccination coverage is low, particularly
in adolescents aged 13-15 years with respect to the Healthy People 2020 goal of 80%. There
has been variability in the definition of measuring vaccination coverage in published studies.
We examined complete HPV vaccination coverage in a population of privately insured indi-
viduals in the US. Methods: This retrospective study used IBM MarketScan Commercial
Database, years 2006 to 2018. Inclusion criteria were ages 9 to 45 years and continuous
enrollment from age 9 years or from 2006. Complete HPV vaccination coverage was defined as
receipt of 2 doses (age 9-15 years) or 3 doses (age 16-45 years) within 12 months and
stratified by year, demographics, and US region. Mean vaccination costs per dose were
summarized by vaccine brand and health plan type. Results: The table summarizes complete
HPV vaccination coverage by selected age groups for 2006 (n=12,221,938), 2010 (n=4,692,633),
2014 (n=2,808,132), and 2018 (n=1,662,148). From 2017 to 2018, the percentage of members
who received HPV vaccine increased; for females ages 13-15 by 1% and 16-17 by 5% while for
males ages 13-15 by 6% and 16-17 by 15%. In 2018, by region, the highest coverage was in
females aged 18-26 at 53% and males aged 16-17 at 43% in the Northeast, and mean cost for each
brand was $120 (-6% from 2017), $165 (-3%) and $220 (+5%) for Cervarix (n=151), Gardasil
(n=8,201) and Gardasil 9 (n=139,356), respectively. The rate of utilization of Gardasil 9 increased
from 33% (2015) to 94% (2018) of all vaccines. The lowest mean HPV vaccine cost by health plan
type and brand was with Point-of-Service (POS) and Cervarix at $106, and the highest was with POS
with Capitation and Gardasil 9 at $243. Conclusions: In a commercially insured US population,
complete HPV vaccination coverage was lower than the Healthy People 2020 goal, but increased
over time. Coverage varied according to health plan type and by region. In 2018, Gardasil 9 had the
highest mean cost but was the most utilized vaccine, which may be related to broader coverage of
HPV types. This study was limited by the transient nature of member enrollment and complexity of
measuring complete vaccination coverage. These results should inform policy makers and practicing
clinicians about the gap in vaccination coverage. Research Sponsor: IBM Watson Health.

Complete HPV ination ge by year, sex, and age.
Coverage (%) by Year

Sex Age (years) 2006 2010 2014 2018

Female 11-12 0 13 20 19
13-15 0 26 32 37
16-17 0 27 37 43
18-26 0 19 34 41

Male 11-12 0 0 14 16
13-15 0 0 20 32
16-17 0 0 13 33
18-26 0 0 4 18

1510 Poster Discussion Session; Displayed in Poster Session (Board #2),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Vitamin D supplements and marine omega-3 fatty acids and development of
advanced cancer. First Author: Paulette Chandler, Brigham and Women'’s
Hospital/Harvard Medical School, Boston, MA

Background: Epidemiologic data suggest that vitamin D supplementation
may reduce cancer mortality. We tested whether vitamin D and/or omega-3
supplementation reduces the incidence of advanced stage cancer at diag-
nosis or lethal cancer, and whether body mass index (BMI) modifies these
associations. Methods: The VITamin D and OmegA-3 TriaL (VITAL) is a
randomized, placebo-controlled, 2x2 factorial trial of vitamin D3 (chole-
calciferol, 2000 IU/day) and marine omega-3 fatty acids (1 g/day) that
enrolled men aged =50 years and women aged =55 years free of cancer and
cardiovascular disease at baseline. For this particular analysis, the primary
outcome is a composite of metastatic and fatal invasive total cancer.
Secondary analyses included examination of BMI (<25, 25-<30, and >=
30 kg/m?) as effect modifiers of the observed associations. Results: VITAL
randomized 25,871 participants, among whom 1,617 were diagnosed with
invasive cancer over a median 5.3 year intervention period. No significant
differences by treatment arm (vitamin D vs placebo: hazard ratio [HR]=0.96;
95% confidence interval, 0.88-1.06; p=0.47; omega-3 vs placebo; HR
1.03[0.93-1.13]; p=0.56) were observed. However, a significant reduction
in advanced cancers (metastatic or fatal) was found for those randomized to
vitamin D, compared to placebo (226 assigned to vitamin D and 274 to
placebo; HR 0.83 [0.69-0.99]; p=0.036). There was no difference by
omega-3 assignment (246 assigned to omega-3 and 254 to placebo: HR
0.97[0.81-1.15], p=0.72). When stratified by BMI, there was a significant
reduction for the vitamin D arm in incident metastatic or fatal cancer among
those with normal BMI (BMI<25: HR 0.62 [0.45-0.86], but not among
those who were overweight or obese (BMI 25-<30: HR 0.89 [0.68-1.17];
BMI >=30: HR 1.05 [0.74-1.49]); p for interaction by BMI =0.03. There
was no effect modification by BMI noted for the omega 3 arm.
Conclusions: In arandomized clinical trial, supplementation with vitamin D,
but not omega-3s, reduced incidence of advanced (metastatic or fatal)
cancer in the overall cohort, with strongest risk reduction in normal weight
individuals. Further research is needed to understand these findings.
Clinical trial information: NCTO1169259. Research Sponsor: U.S. National
Institutes of Health.

1512 Poster Discussion Session; Displayed in Poster Session (Board #4),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Smoking cessation (SC) and lung cancer (LC) outcomes: A survival benefit
for recent-quitters? A pooled analysis of 34,649 International Lung Cancer
Consortium (ILCCO) patients. First Author: Aline Fusco Fares, Princess
Margaret Hospital, Toronto, ON, Canada

Background: Tobacco smoking profoundly impacts LC risk; however, data are limited
as to what extent SC prior to diagnosis impacts LC overall survival (OS) and lung
cancer specific survival (LCSS). LC screening offers a possible teachable moment,
but there is uncertainty of SC benefits after a lifetime of smoking. We use the ILCCO
database to answer if SC prior to LC dx is associated with better OS and LCSS,
considering time since smoking cessation (TSSC). Methods: Using individual data,
analysis was performed on 17 ILCCO studies with available TSSC to estimate survival
using univariable analysis and models of stage-adjusted and cumulative smoking-
adjusted multivariable analysis. Adjusted Hazard Ratios (aHR) from Cox models,
cubic spline smooth curves and Kaplan-Meier curves were created. Sensitivity
analysis was performed for TSSC and LCSS on 13 studies. Results: Of 34649
patients, 14322 (41%) were current smokers 14273 (41%) ex-smokers and 6054
(18%) never smokers at diagnosis. We confirmed that ex-smokers (aHR 0.88 Cl
0.86-0.91) and never smokers (aHR 0.76 Cl 0.73-0.8) improved OS compared to
current smokers. Amongst ex-smokers, < 2y TSSC (aHR 0.88 Cl 0.82-0.94), 2-5y
TSSC (aHR 0.83 CI 0.77-0.90) and > 5y TSSC (aHR 0.8 Cl 0.76-0.84) had im-
proved OS compared to CS. Sensitivity analysis showed a trend towards improved
LCSS survival for <2y TSSC (aHR 0.95 Cl 0.86-1.05) and 2-5y TSSC (aHR 0.93 CI
0.83-1.04), whereas > 5y TSSC significantly improved LCSS by 15% (aHR 0.85 ClI
0.78-0.92). To mimic the LC screening participants, in analysis of > 30 pack-years
individuals, associations were strikingly strong: < 2y TSSC had improved OS by 14%
(aHR 0.86 Cl 0.80-0.93); 2-5y TSSC by 17% (aHR 0.83 CI 0.76-0.90); and > 5
TSSC by 22% (aHR 0.78 Cl 0.74-0.83), compared to current smokers; for < 30
packs-years, a trend towards better OS was observed for < 2y TSSC (aHR 0.95 CI
0.92-1.02) and 2-5y TSSC (aHR 0.86 C1 0.74-1.01), whereas > 5y TSSC improved
0S by 23% (aHR 0.77 Cl 0.72-0.82). Conclusions: Among ex-smokers, the risk of
overall death was reduced by 12% on < 2y TSSC, 17% on 2-5y TSSC and 20% > by
TSSC, whereas for LCSS, the benefit was significant only for > 5y TSCC, compared to
current smokers at time of diagnosis. Here we demonstrate that convincing screening
participants to quit smoking at any point of their trajectory, even just prior to dx such
as < 2y TSSC, improved OS, and LCSS benefit was present beyond 5y of quitting.
These relationships are independent of pack-years, age, across all stages and other
prognostic variables. Research Sponsor: ILCCO studies: including multiple sup-
porters (Alan Brown Chair in Molecular Genomics, NCI grants, the Intramural Re-
search Program of the Center for Cancer Research, Mayo Foundation, etc).
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1513 Poster Discussion Session; Displayed in Poster Session (Board #5),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

The impact of poly ADP ribose polymerase (PARP) inhibitors on clonal
hematopoiesis. First Author: Kelly L Bolton, Memorial Sloan Kettering
Cancer Center, New York, NY

Background: Poly (ADP-ribose) polymerase (PARP) inhibitors are an important
new class of anti-cancer therapies. Therapy-related myeloid neoplasia (tMN) has
been reported following PARPI therapy, and is associated with adverse outcomes.
Further insight is required into the risk of tMN conferred by PARPi therapy, in-
dependent of germline genetic background and prior therapy. We have shown that
oncologic therapy selects for acquired mutations in the blood (clonal hemato-
poiesis; CH) particularly those in the DNA damage response pathway (DDR) in-
cluding PPM1D, TP53 and CHEKZ and that CH confers an increased risk of tMN.
We hypothesized that characterization of the relationship between CH and PARPI
therapy provides insight into its potential for leukemogenesis and may offer
opportunities for tMN prevention. Methods: We assessed for CH in the blood of
10,156 cancer patients, including 54 who received PARPi therapy, 5942 who
received another systematic therapy or radiation therapy and 4160 untreated prior
to blood draw. Results: Patients exposed to PARPiI therapy were more likely to have
CH (33%) compared to those exposed to other systemic therapies or radiation
(18%) or untreated patients (16%). This was particularly pronounced for DDR CH;
25% of PARPI treated patients had DDR CH compared to 2% of untreated pa-
tients. In a multivariable model accounting for demographics, exposure to che-
motherapeutic agents, radiation therapy and germline BRCA mutation status,
exposure to PARPi conferred an increased risk of DDR CH (OR = 3.6, 95% Cl 1.5-
8.5, p = 0.004). This effect was attenuated after accounting for cumulative
exposure to therapy (OR = 2.8, 95% Cl 0.97-8.2, p = 0.06) suggesting a mul-
tifactorial contribution to the enrichment of CH following PARPi therapy. To
characterize this further we performed a prospective collection of patients with CH
over a median follow-up time of 58 months. During the follow-up period, 17
patients received PARPi, 360 received cytotoxic therapies or radiation and 232
were untreated or received targeted therapies. The growth rate of DDR CH was
significantly higher among those who were exposed to PARPi (median, +2.8%
increase in VAF per year) compared to untreated patients (+0.08% per year, p =
0.02) and those exposed to other cytotoxic therapies (+1% per year, p = 0.04).
Conclusions: Taken together our data suggests that PARPi therapy promotes the
expansion of DDR CH. Future studies should examine the potential of CH to
identify individuals at high risk of tMN following PARPi therapy and to develop
therapies aimed to prevent tMN in patients with CH. Research Sponsor: Internal
Funds.

1515 Poster Discussion Session; Displayed in Poster Session (Board #7),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Genetic counseling referrals after next generation sequencing testing. First
Author: Rafael Gonzalez, Duke University Health System, Durham, NC

Background: Next generation sequencing (NGS) testing of tumor tissue or blood is per-
formed to identify ‘actionable’ mutations that might guide patient care. NGS testing might
incidentally identify germline mutations associated with cancer syndromes. No distinction
is made between germline and somatic alterations on NGS reports, thus confirmatory
germline testing is required. In this quality improvement (Ql) initiative, we evaluated the
frequency of referrals to genetic counseling (GC) for patients with potentially heritable
germline mutations identified through NGS testing. Methods: We generated a list of high-
risk mutations (HRMs) which merit GC referral based on NCCN guidelines. NGS test results
for 3,400 consecutive patients with solid tumor malignancies were reviewed by the mo-
lecular tumor board from 1/2014-9/2019 and were screened for pathogenic HRMs. Basic
demographic, oncologic, and GC data were retrospectively abstracted for each patient. The
outcomes of interest were the frequency of HRMs identified through NGS testing, the
proportion of patients subsequently referred to GC, and the proportion of patients ultimately
diagnosed with a hereditary cancer syndrome. Results: 472 individual patients (14%) had
NGS testing with one or more HRM identified; 465 patients were evaluable which cor-
responded to 519 HRMs that were included in the analysis (Table). Malignancies included
were gastrointestinal 199 (42.8%), lung 83 (17.8%), genitourinary/renal 56 (12.0%),
breast 49 (10.5%), gynecologic 35 (7.5%), and other 43 (9.2%). 75 (16.1%) patients had
germline testing prior to NGS testing. Of those patients without prior germline genetic
testing, 62 (15.9%) were referred to GC, and 19 (4.9%) patients were diagnosed with a
hereditary cancer syndrome. Conclusions: Tumor NGS testing identifies HRMs that may
represent an undiagnosed heritable germline mutation. Providers ordering NGS tests
should review results for HRMs, refer to GC when appropriate, and offer confirmatory
germline testing for patients and their families. Research Sponsor: None.

HRM Frequency, N Referred to GC, n (%) + Hereditary germline ion, n (%)
MLH1 10 2 (20.0) 1(10.0)
MSH2 18 1 (5.6) 4(22.2)
MSH6 18 6(33.3) 3(16.7)
PMS2 12 3(25.0) 4(33.3)
SMAD4 149 12 (8.1) 3(2.0)
BMPR1A 1 1 (100) 0(0)
BARD1 5 0 (0) 0 (0)
BRCA1 54 9(16.7) 15 (27.8)
BRCA2 75 27 (36.0) 19 (25.3)
BRIP1 12 3(25.0) 3(25.0)
PALB2 18 3(16.7) 1(5.6)
RAD51C 4 0(0) 0(0)
NBN 8 1(12.5) 0 (0)
ATM 108 13(12.0) 4(3.7)
CHEK2 27 4 (14.8) 4 (14.8)

1514 Poster Discussion Session; Displayed in Poster Session (Board #6),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Clinical conundrums: Developing a strategy for discerning TP53-associated
chip and coherent clinical care. First Author: Jeffrey N. Weitzel, City of Hope,
Duarte, CA

Background: Germline TP53 mutations are associated with Li-Fraumeni syn-
drome (LFS). However, approximately 20% of commercial laboratory multigene
panel test (MGPT)-detected pathogenic TP53 variants represent aberrant clonal
expansion (ACE), rather than a germline finding, and are often detected in in-
dividuals that lack classic features of LFS. Clonal hematopoiesis (CH) is a form of
ACE, and in the absence of an abnormal hemogram is termed Clonal hemato-
poiesis of indeterminate potential (CHIP). CHIP is often associated with a
pathogenic variant (PV) in hematopoietic pathway gene(s) at a variant allele
frequency (VAF) less than expected for a heterozygous germline finding. The
prevalence increases with age and exposure to chemotherapy. The presence of a
skewed VAF is usually noted in a comment on a genetic test result, however,
clinicians without genetic training often lack understanding of the comment and
need strategies to discern the difference between germline findings, CHIP, and
post-zygotic mosaicism. Our studies illuminate possible strategies for discern-
ment for clinicians. Methods: Among 113 cases with MGPT-detected TP53 PVs,
enrolled in the Clinical Cancer Genomics Community Research Network registry,
we obtained additional tissues, family history and complete blood count (CBC)
reports on 42 cases. DNA extracted from formalin fixed paraffin embedded (FFPE)
tumor/normal tissues, blood, saliva, eyebrow plucks, was analyzed using a pre-
viously validated custom myeloid and CH gene (n = 79) amplicon-based QlAseq
panel. PVs with VAF > 2% were included in analyses. Results: Germline status
was confirmed for 6 cases (one with a CH PV), post-zygotic mosaicism was
supported for 5 cases and 2 were indeterminant. 12 had results supporting ACE/
CH, with additional CH-associated PV(s) identified in 5/12 (41%); n = 2 of each
TET2, ATM, TP53; and increasing VAF over time for the driver TP53 PV was noted
in 2. Of these 2 one was identified to have a hematopoietic malignancy identified
through analysis of the CBCs and bone marrow biopsy in parallel with the in-
creasing VAF. Additional results are pending for 7 cases. Conclusions: With the
use of our multi-tissue NGS strategy, serial sampling of suspected ACE/CH cases,
family history and CBC analyses we were able to discern the status of most TP53
genetic findings. This work has direct translational impact, refining risk estimation
and improving the clinical care of patients with TP53 PVs, while avoiding un-
necessary LFS-related care and enabling appropriate care for those with ACE.
Research Sponsor: U.S. National Institutes of Health.

1516 Poster Discussion Session; Displayed in Poster Session (Board #8),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

The prevalence of germline mutations among patients with solid tumors with
genomic alterations identified on tumor testing: Results from a tertiary care
academic center molecular tumor board. First Author: Catherine Watson,
Duke University, Durham, NC

Background: The proportion of germline versus somatic mutations identified on genomic
tumor testing of solid malignancies is not well characterized. We compared somatic and
germline testing results in patients with breast, ovarian, pancreatic or prostate cancer with a
genomic alteration identified on tumor testing. Methods: Retrospective chart review was
performed using a tertiary care academic center's database of somatic tumor testing results
obtained via FoundationOne and Guardant testing. Patients with breast, ovarian, pancreatic
or prostate cancer who had a genomic alteration identified on tumor testing, including
pathogenic and VUS variants, in BRCAIor BRCA2,CHEK2, ATM, BRIP1, RAD5I-
C,RAD51D, PALB2and CDH1Iand who had also received germline testing were identified.
Analysis was performed to assess prevalence of germline results. The association between
mutant allele fraction (MAF) and germline mutation status was also assessed.
Results: Results: 124 patients with breast, ovarian, pancreatic or prostate cancer were
identified who had a genomic alteration of interest also tested for via germline testing. 54
(32.5%) of tumor mutations were also identified on germline testing. Proportion of genomic
results that were germline was wide, ranging from 0-85.7% depending on the gene and
variant classification (Table). Germline mutations were present in 36.4% of breast, 25% of
ovarian, 53.3% of pancreatic, and 20.9% of prostate cancer patients who had a tumor
alteration present. Alterations that were found to be concordant in both somatic and
germline testing had an average MAF of 0.54, and alterations identified on somatic testing
only had an average MAF of 0.30. Conclusions: Our findings suggest that approximately
one-third of genomic alterations on tumor testing will be of germline origin. However,
concordance rates may be gene and variant dependent. Higher MAF may be associated with
germline alteration status, but further evaluation is needed. Thus, while information
provided by genomic tumor testing may be suggestive of a correlating germline mutation, no
single alteration type or MAF value is reliably predictive. Research Sponsor: None.

Concordance between somatic and germline alterations.

Gene Total N Somatic and Germline (%)
BRCA1 29 10 (34.5)
BRCA2 62 20 (32.3)
RAD51C 2 0 (0)

BRIP1 6 2(33.3)

PALB2 9 7(77.8)

BARD1 8 2 (25)

ATM 32 6 (18.8)

CHEK2 7 6 (85.7)

CDH1 11 1(9.1)
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1517 Poster Discussion Session; Displayed in Poster Session (Board #9),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

The impact of tumor NGS testing on hereditary cancer risk assessment and
population management in an integrated community health care system.
First Author: Sachdev P. Thomas, Kaiser Permanente, Dept of Medical
Oncology, Vallejo, CA

Background: Next-generation sequencing (NGS) for tumor molecular profiling is
used in Oncology to identify ‘actionable alterations’ for clinical trials or on/ off-
label therapy. Tumor NGS can also reveal potentially heritable germline muta-
tions. The frequency of such incidental germline mutations has been estimated to
be 4-15%. The 2015 ASCO Statement supports communication of medically
relevant incidental germline findings from somatic mutation profiling to patients
(PTS). The impact of tumor NGS testing on hereditary cancer risk assessment
programs in the context of a wider population management strategy is unknown.
We sought to evaluate this within our Kaiser Permanente Northern California
(KPNC) population with ready access to tumor NGS and an ongoing hereditary
cancer risk assessment program. Methods: Kaiser Permanente Northern Cal-
ifornia (KPNC) is part of a large, integrated health care system. NGS at KPNC is
performed in collaboration with STRATA Oncology, a precision oncology part-
nership. All NGS results are reviewed by a multidisciplinary KPNC Genomic
Oncology Committee (GOC)which also includes genetic counselors and pathol-
ogists. We examined all NGS reports between November 2017 through December
2019 to determine the types of cancers tested, number with a possible germline
mutation and number referred for genetic counseling and testing (GCT).
Results: 4,825 PTS with advanced cancer underwent STRATA NGS testing. A
total of 207 PTS (4.3%) were identified as potential germline mutation carriers,
all 207 were recommended for GCT referral. Of these, 92 (45.0%) separately met
2020 NCCN Criteria for Genetic/Familial High-Risk Assessment (2020NG/FA),
prior to tumor NGS; 115 (53.6%) did not and 3 (1.4%) had insufficient infor-
mation. The cancers most frequently meeting NCCN criteria were pancreatic,
breast and colon. Of the 92 PTS who met 2020NG/FA, 60 (65%) underwent GCT
and 34 (57%) were confirmed to have a germline mutation. Of the 115 PTS that
did not meet 2020NG/FA, 47 (41%) underwent GCT and 19 (40%) were con-
firmed to have a germline mutation. Overall germline mutations were confirmed in
16.5% of patients who did not meet 2020NG/FA and 37% who did.
Conclusions: In our community-based integrated healthcare system, systematic
review of next-generation sequencing results by an expert GOC led to more robust
identification of germline mutation carriers and navigated them to appropriate
GCT. Ongoing work will clarify data on cascade testing. We are currently devel-
oping automated workflows for GCT. Research Sponsor: None.

1519  Poster Discussion Session; Displayed in Poster Session (Board #11),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Deep learning to identify high-risk smokers for lung cancer screening from
chest radiographs. First Author: Vineet Raghu, Cardiovascular Imaging
Research Center (CIRC), Department of Radiology, Massachusetts General
Hospital & Harvard Medical School, Boston, MA

Background: Appearance on chest radiography may inform selection of high-risk smokers for
lung cancer screening CT, beyond Centers for Medicare & Medicaid Services (CMS) eligibility
criteria. Methods: A convolutional neural network (CXR-LC) predicting 12-year incident lung
cancer from the chest radiograph image, age, sex, and smoking status (current/former) was
developed in 41,856 persons aged 55-74 from the Prostate, Lung, Colorectal & Ovarian trial
(PLCO). The final model was tested in held-out smokers from PLCO (n=5,615, 37.9% CMS
eligible, 12-year follow-up), and externally in the National Lung Screening Trial (NLST,
n=5,493, all CMS eligible, 6-year follow-up). Sensitivity was compared at a fixed screening
population size defined by CMS eligibility. Ordinal CXR-LC risk score (low/indeterminate/high/
very high) was based on development dataset 12-year probability thresholds (<2%/2-<3.3%/
3.3-<8%/=8%). Results are provided in test datasets only. Results: In the PLCO test dataset,
CXR-LC was more sensitive than CMS eligibility at a fixed screening population size (74.9% vs.
63.8%, p=0.01) and missed 30.8% fewer lung cancers. CXR-LC risk groups were associated
with incident lung cancer in PLCO test dataset smokers (very high vs. low CXR-LC risk: 12.4 vs
1.1 lung cancers/1,000 person-years) with external testing in NLST (all CMS eligible: 12.7 vs
2.3) (Table). This association was robust to adjustment for radiologist findings and the
PLCOmM2012 risk score. Conclusions: CXR-LC identified smokers at high risk of incident lung
cancer, beyond CMS eligibility. Research Sponsor: U.S. National Institutes of Health.

Incident lung cancer within CXR-LC risk strata by test dataset.

PLCO NLST
(N =5,615) (N =5,493)
per 1,000 6-year lung per 1,000
12-yearlung person- cancer in-  person-
CXR-LC risk  cancer inci-  years Adj HR* cidence years Adj HR*
score dence (%) (95% CI) (95% CI) p (%) (95% CI) (95%Cl) p
Low 30/ 2541 1.1 Ref 17/1279 2.3 Ref
(1.2%)  (0.8,1.6) (1.3%) (1.4,3.7)
Indeterminate 22 /948 2.2 .8 0.04 17/871 3.4 1.3 0.41
(23 %) (1.43.3) (1.0,3.1) (2.0%) (2.1,5.5) (0.7,2.6)
High 82 /1497 5.3 4.0 <0.001 115/2509 8.1 3.0 <0.001
(5.5%) (4.3,6.6) (2.6,6.1) (4.6%) (6.8,9.8) (1.8,5.1)
Very High 731629 12.4 7.5 <0.001 57/834 12.7 3.9 <0.001
(11.6%) (9.8,15.6) (4.8,11.9) (6.8%) (9.8,16.4) (2.2,6.9)
Total 207 / 5615 3.5 206/5493 6.6
(3.7%)  (3.1,4.0 (3.8%) (5.8,7.6)

*adjusted for PLCOm2012 score and radiologist findings Abbreviations: Adj HR, Adjusted Hazard Ratio;
Cl, confidence interval

1518 Poster Discussion Session; Displayed in Poster Session (Board #10),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Expanding the diagnostic yield of germline genetic testing in cancer patients
using deep learning. First Author: Saud H Aldubayan, Dana-Farber Cancer
Institute/Harvard Medical School, Boston, MA

Background: Germline genetic analysis is an essential tool for implementing
precision cancer prevention and treatment. However, only a small fraction of
cancer patients, even those with features suggestive of a cancer-predisposition
syndrome, have detectable pathogenic germline events, which may in part
reflect incomplete pathogenic variant detection by current gold-standard
methods. Here, we leveraged deep learning approaches to expand the diag-
nostic utility of genetic analysis in cancer patients. Methods: Systematic
analysis of the detection rate of pathogenic cancer-predisposition variants
using the standard clinical variant detection method and a deep learning
approach in germline whole-exome sequencing data of 2367 cancer patients
(n = 1072 prostate cancer, 1295 melanoma). Results: Of 1072 prostate
cancer patients, deep learning variant detection identified 16 additional
prostate cancer patients with clinically actionable pathogenic cancer-
predisposition variants that went undetected by the gold-standard method
(198 vs. 182), yielding higher sensitivity (94.7% vs. 87.1%), specificity
(64.0% vs. 36.0%), positive predictive value (95.7% vs. 91.9%), and neg-
ative predictive value (59.3% vs. 25.0%). Similarly, germline genetic analysis
of 1295 melanoma patients showed that, compared with the standard method,
deep learning detected 19 additional patients with validated pathogenic
variants (93 vs. 74) with fewer false-positive calls (78 vs. 135) leading to a
higher diagnostic yield. Collectively, deep learning identified one additional
patient with a pathogenic cancer-risk variant, that went undetected by the
standard method, for every 52 to 67 cancer patients undergoing germline
analysis. Superior performance of deep learning, for detecting putative loss-of-
function variants, was also seen across 5197 clinically relevant Mendelian
genes in these cohorts. Conclusions: The gold-standard germline variant de-
tection method, universally used in clinical and research settings, has sig-
nificant limitations for identifying clinically relevant pathogenic disease-
causing variants. We determined that deep learning approaches have a
clinically significant increase in the diagnostic yield across commonly ex-
amined Mendelian gene sets. Research Sponsor: Conquer Cancer Foundation
of the American Society of Clinical Oncology, Other Foundation.

1520 Poster Discussion Session; Displayed in Poster Session (Board #12),
Fri, 8:00 AM-11:00 AM, Discussed in Poster Discussion Session,
Fri, 8:00 AM-11:00 AM

Comparing and assessing the reported penetrance of cancer susceptibility
genes for breast cancer. First Author: Kanhua Yin, Massachusetts General
Hospital, Boston, MA

Background: Itis critical for oncologists to be aware of unbiased and interpretable cancer
risks (i.e., penetrance) in carriers with germline pathogenic variants in cancer sus-
ceptibility genes. However, relevant literature is large and varies significantly in study
design, patient ascertainment, and types of risk estimates reported. This heterogeneity
can cause inconsistent conclusions between studies and create barriers for clinicians to
understand and apply them in practice. To further understand the current literature, we
assessed penetrance studies associated with non-BRCA breast cancer susceptibility
genes based on study design and ascertainment adjustment. Methods: We used a
validated natural language processing-based abstract classifier to identify all penetrance
studies regarding eleven genes: ATM, BARD1, CDH1, CHEK2, NBN, NF1, PALB2,
PTEN, RECQL, STK11, and TP53. Relevant studies were then manually annotated as
“with ascertainment adjustment” if a study was based on: (1) a general population; (2) a
pedigree analysis or a family-based study with appropriate ascertainment adjustment; or
(3) a hospital-based study or a panel testing analysis with well-matched cases and
controls. Results: A total of 49 penetrance studies were identified, with a median of nine
studies for each gene (range: 4-16). The case-control study was the dominant study type,
accounting for over 80% in five genes, 50% in two genes, and 18% to 43% in the other
four genes. The proportion of studies with ascertainment adjustment was generally low
(mean: 33%) and varied widely between different genes (7% to 80%). Contradictory
breast cancer risks (no increased risk vs. significantly increased risk) were found in eight
genes (73%) (Table). The most common ascertainment bias identified was a case-
control study with cases (patients) who had a strong family history but using general
population controls. Conclusions: Ascertainment bias is common in penetrance studies,
but few studies adjust for it appropriately. Clinicians should be aware of this issue, and
new methods are warranted to select unbiased risk estimates, synthesize them, and
provide the accurate general-population penetrance. Research Sponsor: None.

As an Reported p 1ce of NF1 for breast cancer.

First author Study design  Risk type  Risk estimates (95%Cl) Statistical significance
Wang X Cohort SIR 5.2 (2.4-9.8) Yes

Sharif S Cohort SIR 3.5(1.9-5.9) Yes
Uusitalo E Cohort SIR 3.04 (2.06-4.31) Yes

Walker L Cohort SIR 1.87 (0.61-4.37) No
Madanikia SA Cohort SIR 1.71 (0.54-4.12) No

Couch FJ Case-control OR 0.94 (0.55-1.62) No

Visit abstracts.asco.org for the the most up-to-date abstract information, including the full list of authors and disclosures.


http://abstracts.asco.org

Cancer Prevention, Risk Reduction, and Genetics 65s

1521 Poster Session (Board #13), Fri, 8:00 AM-11:00 AM

Evaluation of a mainstream model of genetic testing for men with prostate
cancer. First Author: Tahlia Scheinberg, Chris O'Brien Lifehouse, Camp-
erdown, Australia

Background: In order to identify the ~12% with inherited cancer predis-
position, it is recommended that all men with metastatic prostate cancer
(mPC) be offered testing. This has implications for treatment choices and
cancer prevention in family. Limited geneticists/genetic counsellors globally
present a major barrier to testing. We tested a potential solution, mainstreaming,
where testing is performed by the patient’s oncologist. Methods: Men with mPC
at three Australian sites were offered germline genetic testing at their medical
oncology appointment. Panel testing (ATM, BRCA1, BRCA2, BRIP1, CHEKZ2,
EPCAM, FANCA, HOXB13, MLH1, MSH2, MSH6, NBN, PALB2, PMSZ2,
RAD51D and TP53) was performed on saliva/blood (Invitae). Primary outcomes
were clinician and patient acceptability (modified Royal Marsden Satisfaction
Questionnaires). Secondary outcomes included mutation rates and cost-
effectiveness. A sample size of 44 provided 90% power, with a one-sided al-
pha of 5%, to distinguish a proportion of men happy with mainstreaming of 80%
vs. 60% or less. Allowing for 25% drop-out, we aimed to recruit 60 men.
Results: Of 66 men offered testing from April to November 2019, 63 (95%)
accepted. Four pathogenic variants were identified (2 BRCA2, 1 NBN, 1 MSH6).
48 patients and eight clinicians completed questionnaires. Acceptability was
high. All (48/48) patients were happy to have been tested, and 45/48 (94%) were
happy to have been tested at their oncology appointment. All were happy to
receive their results from their oncologist. All clinicians were satisfied main-
streaming and 88% (7/8) felt confident doing so. Mainstreaming was cost-
effective, requiring 87% fewer genetic consultations than traditional genetic
counselling. Conclusions: This study shows that mainstreaming of men with mPC
is feasible, resource efficient and acceptable to both clinicians and patients.
Widespread implementation as a new standard of care would facilitate timely
access to genetic testing for men with mPC. Research Sponsor: Cancer Institute
NSW, Sydney Catalyst, University of Sydney, Australian Prostate Cancer Re-
search Centre, NSW.

1523 Poster Session (Board #15), Fri, 8:00 AM-11:00 AM

Comprehensive molecular assessment of mismatch repair deficiency in
Lynch-associated ovarian cancers using next-generation sequencing
(NGS) panel. First Author: Rachel Soyoun Kim, University of Toronto,
Toronto, ON, Canada

Background: Abnormalities in mismatch repair (MMR) gene may be the result
of pathogenic germline (Lynch syndrome) and somatic mutations as well as
epigenetic events. Abnormalities in MMR have been described in non-serous/
non-mucinous ovarian cancer (OC) but few studies have examined the causes
of these MMR defects (MMRd). To address this, we have completed targeted
mutational and methylation sequencing on MMRd OC cases. Metheds: Women
with newly diagnosed non-serous/mucinous OC (N = 215) were prospectively
recruited from three cancer centers in Ontario, Canada between 2015-18.
Tumors were reflexively assessed for MMR protein expression by immunohis-
tochemistry. Tumor DNA was extracted from macrodissected MMRd cases and
MMR-intact (MMRi) controls following pathology review. Matched tumor-
normal samples were run on a custom NGS panel to identify germline and
somatic mutations, copy number variants, rearrangements and promoter
methylation in MMR and associated genes. Results: Of the 215 women enrolled
in our study, 185 (86%) had OC alone and 30 (14%) had synchronous OC and
endometrial cancer. Twenty-eight (13%) cases were MMRd, 11 of which were
synchronous. The MMRd cohort had median age of 52.5 years, with mostly
stage | (N = 14; 50%), grade 1 or 2 disease (N = 18; 64%) with endometrioid
histotype (N = 18; 64%). One patient had recurrence after median follow-up of
33.6 months (13.2-93.6). There was no significant difference in overall/
progression-free survival between the MMRd and MMRi patients. Using the
NGS panel, Lynch syndrome (LS) was detected in 39% of MMRd cases (11/28;
7 OC and 4 synchronous): 7 MSH6, 2 MLH1, 1 PMSZ2, and 1 MSHZ2. Clinical
germline sequencing was performed on all cases and verified panel find-
ings. An explanation for the observed MMR phenotype was available for
18/20 deficient cases, including 9/10 MLH1~/PMS2~ (7 somatic meth-
ylation, 1 bi-allelic somatic deletion, 1 germline mutation), 0/1 PMS2~, 6/7
MSH6™ (6 germline mutations) and 2/2 MSHZ2~/MSH6™~ (1 germline mutation,
1 bi-allelic somatic mutation). Concordance between clinical and research
panel sequencing results was 90%. None of the germline mutations were
missed by the panel. Conclusions: Use of our custom NGS panel allows for the
streamlined assessment of hereditary and somatic causes of MMR deficiency in
OC and may be an attractive screening strategy for LS in this population.
Research Sponsor: Canadian Cancer Society Research Institute Prevention
Grant.

1522 Poster Session (Board #14), Fri, 8:00 AM-11:00 AM

Discovery of a core-panel of markers for a blood-assay for cancer detection
utilizing cfDNA methylation changes. First Author: Lasika Seneviratne,
SCORA/LA Cancer Network, Los Angeles, CA

Background: Cancer screening is limited to several cancers despite improved outcome A
screening test should be acceptable, safe, and relatively inexpensive! Tumors shed cfDNA to
the blood where abundant tumor-specific methylation changes can be detected 'https:/
www.who.int/cancer/detection/variouscancer/en/. Methods: This is a prospective, multicenter,
observational study under two protocols NCTO4264767, NCT04264754. Plasma was collected
from 1,255 subjects: 586 treatment-naive cancer patients and 639 controls, in 21 sites and
biobanks. Training set | (211 cases/99 controls) was used to select the 6 final markers for the
core panel, training set 1 (200 controls) was used to lock the algorithm, and set the threshold to a
score yielding specificity of 95%. The validation set (342 cases/310 controls) was performed
utilizing the pre-specified algorithm and threshold. Plasma was separated from a single EDTA
tube within 4 hours of blood draw. EpiCheck’s reagents and methylation-sensitive enzymes
(Nucleix, Israel) were used for DNA extraction, digestion, and amplification in real-time PCR
(ABI 7500 Fast Dx, Applied Biosystems). Results: Age was comparable but sex and smoking
history were different (more women in cases, more smokers in controls). In the validation cohort
twelve cancer types were included, with prominent representation of major cancer types (19%
Breast, 14% colorectal and 21% lung) and stages 1&Il (56%). Specificity and sensitivity were
maintained high at 94% and 62%. Highest sensitivity was demonstrated in GI cancers (77%
colorectal, 83% esophageal, 100% gastric) and non-solid malignancies (83%). Sensitivity in
early stage cancers (stages |, Il & Il|A) was 51%, led by Sarcoma (83%) esophageal (76%) and
colorectal (61%). Conclusions: This 6-marker blood-based methylation assay is a promising
initial component in a future cancer screening test, generating significant signal in early cancers
and utilizing simple and inexpensive PCR technology. Clinical trial information: NCTO4264767,
NCT04264754. Research Sponsor: Nucleix.

Training | Training | Training Il Validation Validation
(cases) (controls)  (controls) (cases) (Controls)
N 211 99 200 342 310
Sex, M/F 91/118 84/15 149/51 134/208 217/93
Age, median (range) 64 (25-93) 54 (45-81) 60 (45-84) 63 (25-91) 61 (43-83)

Smoking history (current 25/11/68/107 27/72/0/0 62/134/4/0 69/48/70/155 85/207/17/1
[former/never/ unk)

Specificity % 96 95 94
Sensitivity % 60 62
Sensitivity by stage - solid 27/57/74/77 41/60/67/ 86
tumors %
(1/nmnv)
Sensitivity early stages 51/79 52/82
(1, 11, 111a)/ late stages
(1B, 1IC, IV) %
Sensitivity non-solid 69 82
tumors %
1524 Poster Session (Board #16), Fri, 8:00 AM-11:00 AM

Genotype and phenotype correlation of common cancer predisposition syn-
dromes in sarcoma cases. First Author: Milita Zaheed, Garvan Institute of
Medical Research, Darlinghurst, NSW, Australia

Background: Sarcomas are rare heterogenous cancers affecting a predom-
inantly younger population. The most recognised autosomal dominant
contributor being pathogenic TP53 variants associated with Li Fraumeni
Syndrome (LFS). When referred, patient eligibility for germline TP53 testing
is assessed using classic or Chompret LFS criteria. Other heritable cancer
syndromes which can be associated with sarcoma (breast/ovarian, colo-
rectal) are more commonly considered in clinical practice. In some centres
germline testing is offered to only those who meet established clinical
criteria. Heritable cancer predisposition has several implications including
therapy and clinical risk management. Here we report the concordance
between clinical criteria and genotypes in sarcoma families. Methods: We
included 1,664 sarcoma probands from the International Sarcoma Kindred
Study. Eligibility for genetic testing was assessed using internationally
accepted clinical criteria for recognised cancer syndromes. Whole genome
sequencing was performed on peripheral blood DNA and variants in the
ACMG cancer gene list were classified as pathogenic or likely pathogenic
using established bioinformatics pipelines. Results: The median age of
sarcoma diagnosis in 1664 probands (798 males, 866 Females) was 48
years (range 1-93). The median age of first cancer diagnosis was 46.5 years
(0-93) with 291 probands having multiple primary cancers. Of 1504 in-
formative pedigrees, 243 (16%) met criteria for testing; 207 (14%) TP53;
19 (1%) BRCA1/2; 2 (<1%) colorectal cancer (CRC) genes and 15 (1%)
familial melanoma. Of 12 TP53 PVs identified, 9 met TP53 testing criteria.
Of 13 PVs identified in HR genes (7 BRCAZ, 4 PALBZand 2 BRCAI) only 1
(PALB2) met BRCA1/2 testing criteria and 2 met Chompret criteria. Both
BRCA1 cases were male with a 1st degree relative with ovarian cancer. In
CRC genes (1 APC, 2 MSH2, 4 MSH6, 1 PMS2), none met CRC testing
criteria but 4 met Chompret criteria. No CDKN2A PVs were identified in
melanoma families. Conclusions: In probands with sarcoma, clinical criteria
for eligibility for testing for common non-LFS heritable syndromes perform
poorly. This should be considered when making decisions regarding germline
testing. Research Sponsor: Rainbows for Kate Foundation, Australian Na-
tional Health and Medical Research Council.
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1525 Poster Session (Board #17), Fri, 8:00 AM-11:00 AM

Characterization of clonal hematopoiesis of indeterminate potential muta-
tions from germline whole exome sequencing data. First Author: Hsin-Ta Wu,
Natera, Inc., San Carlos, CA

Background: Clonal hematopoiesis of Indeterminate Potential (CHIP) is an
age-related phenomenon where somatic mutations accumulate in cells of
the blood or bone marrow. It is a source of biological noise that causes false-
positives in ctDNA analysis and is present in up to 20% of individuals over
the age of 70. The presence of CHIP has been linked to an increased risk of
hematologic cancers and cardiovascular disease. The Signatera assay filters
CHIP mutations through tumor tissue and germline sequencing thereby
reducing false-positive results and focuses on tumor-specific mutations for
each patient. Methods: Whole exome sequencing data (average depth
~250x) analyzed from patients’ buffy coat (n = 159) was used to characterize
CHIP mutations. Variant calling was performed using Freebayes variant
caller with allele frequency threshold between 1% and 10%. Following
which variant annotation and selection was performed based on the top 54
genes that are most implicated in myeloid disorders. The selected variants
were further screened based on the reported variants in the literature and/or
the Catalog of Somatic Mutations in Cancer (COSMIC). Results: The analysis
revealed an average of 0.14 (0-2) CHIP mutations per patient with an av-
erage variant allele frequency of 3.49% (1%-8.5%). The most common
CHIP mutations were observed in DNMT3A, (n=17), TET2(n=7)and TP53
(n =7) genes. The percentage of patients with at least 1 mutation found in
DNMT3A, TET2, and TP53 were 4.2%, 1.94%, and 1.38%, respectively.
Other genes containing CHIP mutation included CEBPA, ETV6, HRAS,
PDGFRA, NRAS, KMT2A, EZH2, GATA2, GNAS at a frequency below 1%.
CHIP mutations were not observed in patients younger than 40 years, but
they increased in frequency with every decade of life thereafter. The inci-
dence of CHIP increased from 0.04 for the 40-50 yrs age group to 0.18 for
individuals older than 60. Further analysis of associations between inci-
dence of CHIP and cancer type, prior exposure to chemotherapy as well as
longitudinal evolution of CHIP mutations during cytotoxic treatment are
underway and will be presented. Conclusions: CHIP, a common finding in
the elderly population is an important factor to consider in ctDNA analysis
and most frequently involves DNMT3A, TET2, and TP53 genes. The fre-
quency of CHIP can be impacted by a number of other factors such as
cytotoxic chemo- or radiotherapy. Research Sponsor: Natera, Inc.

1527 Poster Session (Board #19), Fri, 8:00 AM-11:00 AM

Prevalence and clinical characterization of MMR-D/MSI extra-colonic can-
cers among germline PMS2 mutation carriers. First Author: Alicia Latham,
Memorial Sloan Kettering Cancer Center, New York, NY

Background: PMS2-associated Lynch syndrome (LS) may have a more modest
phenotype than that associated with other mismatch repair (MMR) genes
(MLH1, MSH2, MSH6, EPCAM). Recent studies suggest limited extra-colonic
cancers, and modified risk-reducing measures can be provided. Under-
standing the spectrum of risk is of critical importance as some LS-associated
cancers do not have effective screening, requiring risk-reducing surgery
(endometrial, ovarian). As MMR-deficiency (MMRD)/ microsatellite instability
(MSI) is associated with LS pan-cancer, we sought to characterize PMSZ2-
associated malignancies according to MMR/MSI status. Methods: Review of
cancer patients (pts) consented to an IRB-approved protocol of tumor/germline
next-generation sequencing (NGS) identified 43 germline heterozygous PMS2
mutation carriers. Tumors were evaluated for MSI via MSlsensor and/or cor-
responding MMR protein expression via immunohistochemical staining (IHC).
Clinical variables were correlated with MMR/MSI status, comparing via Chi-
square or standard T-test. Results: There were > 10 tumor types; 69.8% (30/
43) were extra-colonic cancers (endometrial (n = 4), ovarian (n = 6), small
bowel (n = 3), urothelial (n = 2), pancreas (n = 3), prostate (n = 3), breast (n =
3), brain (n = 3), biliary (n = 1), spindle cell sarcoma (n = 1), and hepato-
blastoma (n = 1)). 46.5% (20/43) of tumors were MMRD/MSI. 61.5% (8/13)
of colorectal cancers (CRC) were MMRD/MSI, compared to 40% (12/30) of
extra-colonic tumors. All endometrial and small bowel cancers were MMRD/
MSI. Of 6 ovarian cancers, 3 were clear-cell, 1 endometrioid, and 2 high-grade
serous (HGS). The only MMRD/MSI ovary tumor was HGS. 73.9% (17/23) of
pts with MMRP/MSS tumors had recurrent/metastatic disease vs 30% (6/20)
of pts with MMRD/MSI tumors (p= 0.004). Mean age at diagnosis did not differ
significantly between MMRP/MSS and MMRD/MSI groups (49 vs. 57, re-
spectively, p= 0.146). 11.6% (5/43) of pts had a prior cancer, with only one
patient having prior CRC. Pts with extra-colonic tumors were less likely to meet
clinical pt and family history LS testing criteria than those with CRC (63.3%
(19/30) vs. 7.7% (1/13); p< 0.001). Conclusions: While PMS2-related LS
may have a more modest clinical phenotype, in this single-institution study,
60% (12/20) of patients with MMRD/MSI tumors presented with extra-colonic
cancers. We caution counseling pts with PMS2-associated LS about reduced
extra-colonic risk until more complete information about penetrance, spec-
trum, and age distribution of cancer is available. Research Sponsor: U.S.
National Institutes of Health, Other Foundation.

1526 Poster Session (Board #18), Fri, 8:00 AM-11:00 AM

BRCA testing concordance with national guidelines for patients with breast
cancer in community cancer programs. First Author: Leigh Boehmer,
Association of Community Cancer Centers, Rockville, MD

Background: Current National Comprehensive Cancer Network guidelines
for genetic/familial high-risk assessment state that testing for highly pen-
etrant breast/ovarian cancer genes is clinically indicated for women with
early onset (= 45 years) or metastatic HER-2 negative breast cancer. A
recent Association of Community Cancer Centers (ACCC) survey (N = 95)
showed that > 80% of respondents reported = 50% testing rate of patients
with breast cancer who met guidelines. Given this disconnect, ACCC part-
nered with 15 community cancer programs to assess practice gaps and
support interventions to improve access to genetic counseling (GC)/testing.
Methods: Pre-intervention data from 9/15 partner programs for women di-
agnosed with stages O-I1l breast cancer between 01/01/2017 and 06/30/
2019 was collected. De-identified variables included: family history doc-
umentation, GC appointment/test results, and timing of results relative to
treatment decisions. Results: There were 2691 women with stages O-11I
breast cancer. Forty-eight percent (1284/2691) had a documented high-risk
family history, 57% (729/1284) of whom had a GC appointment. This was a
significantly higher rate of GC compared to the 23% (181/778) of women
with no family history and 6% (35/629) of women with no documentation of
family history (p < 0.0001). Patients = 45 years old attended a GC ap-
pointment 72% (199/278) of the time and 49% (135/278) had genetic test
results, with 84% (113/135) receiving results before surgery. For women
with test results available before surgery, 37% (119/322) had breast
conserving surgery, compared to 60% (144/240) with test results disclosed
post-operatively (p < 0.0001). Conclusions: Genetic testing is underutilized
in a community cohort of women with breast cancer. Further analysis is
needed to understand the impact genetic test results have on surgical de-
cisions. Opportunities exist to improve current rates of appropriate GC/
testing. ACCC will share results of quality improvement projects to illumi-
nate which strategies hold promise in reducing the hereditary breast cancer
GCltesting practice gap. Research Sponsor: Pfizer, Inc.

1528 Poster Session (Board #20), Fri, 8:00 AM-11:00 AM

Performance of polygenic risk scores for cancer prediction in an academic
biobank. First Author: Heena Desai, University of Pennsylvania Perelman
School of Medicine, Philadelphia

Background: The discovery of rare genetic variants associated with cancer have a
tremendous impact on reducing cancer morbidity and mortality when identified;
however, rare variants are found in less than 5% of cancer patients. Genome wide
association studies (GWAS) have identified hundreds of common genetic variants
significantly associated with a number of cancers, but the clinical utility of individual
variants or a polygenic risk score (PRS) derived from multiple variants is still unclear.
Methods: We tested the ability of polygenic risk score (PRS) models developed from
genome-wide significant variants to differentiate cases versus controls in the Penn
Medicine Biobank. Cases for 15 different cancers and cancer-free controls were
identified using electronic health record billing codes for 11,524 European American
and 5,994 African American individuals from the Penn Medicine Biobank.
Results: The discriminatory ability of the 15 PRS models to distinguish their re-
spective cancer cases versus controls ranged from 0.68-0.79 in European Americans
and 0.74-0.93 in African Americans. Seven of the 15 cancer PRS trended towards an
association with their cancer at a p<<0.05 (Table), and PRS for prostate, thyroid and
melanoma were significantly associated with their cancers at a bonferroni corrected
p<0.003 with OR 1.3-1.6 in European Americans. Conclusions: Our data demon-
strate that common variants with significant associations from GWAS studies can
distinguish cancer cases versus controls for some cancers in an unselected biobank
population. Given the small effects, future studies are needed to determine how best
to incorporate PRS with other risk factors in the precision prediction of cancer risk.
Research Sponsor: U.S. National Institutes of Health.

Association of Cancer PRS with associated cancers in an institutional biobank.
EUR Case / AUC- OR (95% ClI) - AFR  AUC - OR (95% CI) -

Cancer* Control EUR EUR p Case AFR AFR p
Prostate 396/2937 0.757 1.580 (1.405 2.87E- 213/ 0.838 1.282 (1.077 5.61E-
-1.779) 14 943 -1.532) 03
Thyroid 119/4699 0.686 1.480 (1.233 2.69E- 64/ 0.748 1.284 (0.996 5.37E-
-1.778) 05 3125 - 1.657) 02
Melanoma 262 /4699 0.720 1.287 (1.135 7.62E- 10/ 0.797 0.795 (0.407 4.90E-
- 1.457) 05 3125 - 1.503) 01
CRC 162/4699 0.728 1.246 (1.061 7.47E- 85/ 0.780 1.244 (0.999 5.24E-
- 1.464) 03 3125 - 1.553) 02
Lung 199/4699 0.681 1.158 (1.011 2.93E- 115/ 0.841 1.112 (0.927 2.23E-
-1.317) 02 3125 -1.307 01
Breast 238/1762 0.700 1.160 (1.005 4.18E- 190/ 0.777 1.223 (1.043 1.35E-
-1.338) 02 2182 -1.437) 02
Glioma 38/4699 0.716 1.149 (0.830 4.03E- 16/ 0.762 1.871 (1.777 8.51E-
-1.592) 01 3125 -3.002) 03
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1529 Poster Session (Board #21), Fri, 8:00 AM-11:00 AM

ATM mutation carriers and family history of pancreatic cancer. First Author:
Jeannie Klavanian, Beaumont Hospital, Royal Oak, Ml

Background: Multigene panel testing (MGT) is commonly utilized in patients
with a personal or family history of cancer. One of the more common gene
mutations identified is in the ATM gene, associated with a moderately in-
creased risk of breast and other cancers. There are reports of an association
with pancreatic cancer, however the exact risks are unclear. The aim of this
study is to describe the family history of pancreatic cancer in a cohort of ATM
mutation carriers, and to evaluate possible genotype/phenotype correlation.
Methods: Patients who underwent MGT, between ‘13 and ‘19, and tested
positive for a pathogenic/likely pathogenic ATM mutation were included in
this study. Family history, with a focus on pancreatic cancer, and genetic
testing results were analyzed. Results: A total of 114 patients were identified
to carry an ATM mutation. Twenty-two (19.3%) individuals had a family
history of pancreatic cancer in a close relative, and of those, 13 (11.4%) had
an affected first degree relative, and 11 (9.6%) had an affected second
degree relative. Among the families with pancreatic cancer, 20 close rel-
atives had a personal history of pancreatic cancer, with the youngest di-
agnosed at age 40, the oldest diagnosed at age 91, and a mean age of
diagnosis of 66.5 years. Thirteen unique variants were identified: 4 splice
site, 3 missense, 3 frameshift, 1 nonsense, and 1 silent. Two families had
the known high-penetrance ATM mutation, ¢.7271T > C (p.V2424G).
Conclusions: This study describes the association of pancreatic cancer in
individuals found to carry pathogenic ATM mutations. A significant pro-
portion (19.3%) of patients had a family history of pancreatic cancer in a
close relative, diagnosed as young as age 40. The mean age of diagnosis was
slightly younger than the average age in the general population (age 70). As
pancreatic cancer screening continues to improve, this information will be an
important component to help guide cancer risk assessment and future
screening recommendations for ATM mutation carriers. Additional larger
studies are needed to further characterize pancreatic cancer risks in patients
with ATM gene mutations. Research Sponsor: None.

1532 Poster Session (Board #24), Fri, 8:00 AM-11:00 AM

Cancer risk management and family communication of genetic test results
among women with inherited breast cancer genes. First Author: Tuya Pal,
Vanderbilt University Med Center, Nashville, TN

Background: Identification of inherited breast cancer may guide care, with
benefits amplified through family testing. Methods: Females with a
pathogenic/likely pathogenic (P/LP) variant in BRCA1/2, PALB2, CHEKZ2,
and/or ATM were surveyed about cancer risk management, family com-
munication of genetic test results, and family testing. Comparisons were
made across genes. Results: The 235 participants with P/LP variants (186
BRCA1/2, 28 PALB2, 15 CHEKZ2, and 6 ATM) had a median age of 54 and
61% had a prior breast cancer diagnosis. For women with P/LP variants in
BRCA1/2, PALBZ2, and ATM/CHEKZ, bilateral mastectomy rates were 79%,
61%, and 52%, respectively; and risk-reducing oophorectomy rates were
89%, 30%, and 37%, respectively. All women with PALB2and ATM/CHEKZ2
P/LP variants with a bilateral mastectomy had a personal or family history of
breast cancer; however, only 27% of those with a risk-reducing oophorec-
tomy had a family history of ovarian cancer. Family communication of ge-
netic test results and family testing rates were higher for those with P/LP
variants in BRCA1/2 compared to others. Conclusions: Bilateral mastectomy
and risk-reducing oophorectomy were relatively common among women with
PALB2 and ATM/CHEKZ2 P/LP variants in our study, suggesting overtreat-
ment through risk-reducing surgery. Furthermore, strategies to improve
family communication of genetic test results and family testing are needed to
amplify testing benefits. Research Sponsor: U.S. National Institutes of
Health, Institutional Funding.

1531 Poster Session (Board #23), Fri, 8:00 AM-11:00 AM

Functional analysis of patient-derived PALB2 missense variants of uncer-
tain significance. First Author: Shijie Wu, Department of Breast Surgery,
the Second Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou, China

Background: Inherited PALBZ pathogenic variants are associated with an
increased lifetime risk for breast cancer development. However, the inter-
pretation of numerous PALBZ2 missense variants of uncertain significance
(VUS) identified in germline genetic testing remains a challenge. Here, we
assessed the impact of breast cancer patient-derived VUS on PALB2
function and identified pathogenic PALBZ2 missense variants that may in-
crease cancer risk. Methods: A total of seven potentially pathogenic PALB2
VUS identified in 2,279 breast cancer patients were selected for functional
analysis. All these selected VUS were assessed by SIFT, Align-GVGD, and
PolyPhen2 in silico and were predicted to be deleterious by at least two in
silico algorithms. The p.L35P [c.104T > C] variant was also included, for
which pathogenicity has been recently confirmed. The effects of the VUS on
the homologous recombination (HR) activity of PALB2 were tested by U20S/
DR-GFP reporting system. Functional characterization was further validated
by protein co-immunoprecipitation and RAD51 recruitment assay.
Results: PALBZ variants p.L24F [c.72G > C] and p.L35P [c.104T > C]
showed the most significant disruption to the HR activity of PALB2 relative to
the wild-type condition, retaining only 52.2% (p=0.0013) and 8.5% (p <
0.0001) of HR activity respectively. Moderate but statistically significant HR
deficiency was observed for four other variants (p.P405A [c.1213C > G],
p.T10121 [c.3035C > T, p.E1018D [c.3054G > C], and p.T1099M
[c.3296C > TI]). We found no statistical differences for the p.K628N
[c.1884G > Tl and p.R663C [c.1987C > T] in the HR activity compared to
wild-type PALB2. The p.L24F and p.L35P variants compromised the
BRCA1-PALB2 interaction and reduced RAD51 foci formation in response to
DNA damage. Conclusions: We have identified a novel patient-derived
pathogenic PALB2 missense variant, p.L24F [c.72G > C], that compro-
mises PALB2-mediated HR activity. We suggest the integration of the
identified pathogenic variants into breast cancer genetic counseling and
individualized treatment regimens for better clinical outcomes. Research
Sponsor: the Key Program of the Natural Science Foundation of Zhejiang
Province (LZ16H160002), the Zhejiang Provincial Program for the Culti-
vation of High-level Innovative Health Talents.

1533 Poster Session (Board #25), Fri, 8:00 AM-11:00 AM

Urgent cancer genetic counseling and testing for young, premenopausal
women with breast cancer (BC): Impact on surgical decision-making for
contralateral risk-reducing mastectomy. First Author: Phuong L. Mai, UPMC
Magee-Womens Hospital, Pittsburgh, PA

Background: In women newly diagnosed with unilateral breast cancer (BC),
contralateral risk-reducing mastectomy (CRRM) to decrease risk for additional
primary BC is an appropriate option for some individuals, such as those with
significantly increased risk due to a pathogenic variant (PV) in a breast cancer
predisposition gene. Genetic testing at the time of BC diagnosis for young
women has become more available and could aid in the decision-making
process. We evaluated the trends for CRRM in a cohort of women diagnosed
with BC at age =45 years who were seen in a multidisciplinary clinic where
genetic counseling and testing is offered to each patient. Methods: A single in-
stitution, prospectively maintained database of patients seen in a BC multidis-
ciplinary clinic between November 2014 and June 2019 was reviewed. Patients
were included if they had non-metastatic, unilateral BC diagnosed =45 y