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Overall survival (OS) with palbociclib (PAL) + fulvestrant (FUL) in women with hormone
receptor–positive (HR+), human epidermal growth factor receptor 2–negative (HER2–)
advanced breast cancer (ABC): Updated analyses from PALOMA-3.

Massimo Cristofanilli, Hope S. Rugo, Seock-Ah Im, Dennis J. Slamon, Nadia Harbeck, Igor
Bondarenko, Norikazu Masuda, Marco Colleoni, Angela DeMichele, Sherene Loi, Hiroji Iwata, Ben
O’Leary, Eustratios Bananis, Yuan Liu, Xin Huang, Sindy Kim, Mariajose Lechuga, Nicholas C. Turner;
Robert H. Lurie Comprehensive Cancer Center of Northwestern University, Feinberg School of Medi-
cine, Chicago, IL; University of California San Francisco Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA; Seoul National University Hospital, Cancer Research Institute, Seoul Na-
tional University College of Medicine, Seoul, South Korea; David Geffen School of Medicine, University
of California Los Angeles, Santa Monica, CA; Brustzentrum der Universit€at M€unchen (LMU), Munich,
Germany; Dnipropetrovsk Medical Academy, City Multiple-Discipline Clinical Hospital #4, Dniprope-
trovsk, Ukraine; National Hospital Organization, Osaka National Hospital, Osaka, Japan; European In-
stitute of Oncology, Milan, Italy; Abramson Cancer Center, University of Pennsylvania, Philadelphia,
PA; Peter MacCallum Cancer Centre, University of Melbourne, Melbourne, VIC, Australia; Aichi Cancer
Center Hospital, Nagoya, Japan; Royal Marsden Hospital and Institute of Cancer Research, London,
United Kingdom; Pfizer Inc, New York, NY; Pfizer Inc, San Diego, CA

Background: In PALOMA-3, a randomized, double-blind, placebo-controlled, phase 3 study, PAL+FUL
significantly prolonged progression-free survival (PFS) compared with placebo (PBO) + FUL (1-sided
P<0.0001). The final protocol-specified OS analysis, which was conducted with a median follow-up of
44.8 months (mo), showed improved OS with PAL+FUL vs PBO+FUL (median OS, 34.9 vs 28.0 mo;
hazard ratio, 0.814 [95% CI, 0.644–1.029]; 1-sided P=0.0429). Here, we report the results from an
OS analysis with a longer median follow-up of 73.3 mo.Methods: A total of 521 patients (pts) with HR+/
HER2– ABC who had progressed on prior endocrine therapy were randomized 2:1 to PAL (125 mg/d
orally, 3/1 week schedule) + FUL (500 mg intramuscular injection) or PBO+FUL. Investigator-assessed
PFS was the primary endpoint; OS was a key secondary endpoint. An ad hoc OS analysis was performed
when 393 events (75% of the total population) were observed. Circulating tumor DNA (ctDNA) analysis
was conducted among pts who consented for this study. Results: Improvement in OS continues to be ob-
served with longer follow-up, with a hazard ratio of 0.806 (95% CI, 0.654–0.994; 1-sided nominal
P=0.0221). The 5-year OS rate was 23.3% (95% CI, 18.7–28.2) with PAL+FUL and 16.8% (95% CI,
11.2–23.3) with PBO+FUL. Favorable OS with PAL+FUL vs PBO+FUL was observed in most subgroups
except among pts who were endocrine resistant or had prior chemotherapy for ABC. No new safety sig-
nals were identified. Eighteen pts remain on study treatment, including 15 (4.3%) on PAL+FUL and 3
(1.7%) on PBO+FUL. A post-study cyclin-dependent kinase 4/6 inhibitor was received by 20 pts
(7.5%) in the PAL+FUL arm and 32 pts (22.2%) in the PBO+FUL arm. ctDNA analyses of tumor muta-
tion profiles (ie, ESR1, PIK3CA, RB1) at the end of treatment and their effect on OS will also be pre-
sented. Conclusions: The clinically meaningful improvement in OS with PAL+FUL was maintained with
>6 years of median follow-up in pts with HR+/HER2– ABC who had progressed on prior endocrine treat-
ment. Pfizer (NCT01942135) Clinical trial information: NCT01942135. Research Sponsor: Pfizer Inc.

Updated OS in the ITT population and by subgroup.

Subgroup n (%)
Hazard Ratio
(95% CI)

PAL+FUL median
OS (95% CI)

PBO+FUL median
OS (95% CI)

1-sided
P value

ITT population 521 (100) 0.81 (0.65–0.99) 34.8 (28.8–39.9) 28.0 (23.5–33.8) 0.0221

Sensitivity to prior endocrine therapy
Yes 410 (78.7) 0.76 (0.60–0.96) 39.7 (34.4–45.7) 29.5 (23.5–36.3) 0.011

No 111 (21.3) 0.97 (0.62–1.5) 19.9 (17.4–26.4) 26.2 (17.5–31.8) 0.440

Prior chemotherapy in ABC
Yes 177 (34.0) 0.97 (0.69-1.4) 24.6 (21.3-30.0) 24.3 (18.9-36.3) 0.432

No 344 (66.0) 0.72 (0.55-0.94) 39.3 (34.5-44.4) 29.7 (23.8-35.5) 0.008

ITT=intent-to-treat.
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Updated overall survival (OS) results from the phase III MONALEESA-3 trial of
postmenopausal patients (pts) with HR+/HER2- advanced breast cancer (ABC) treated with
fulvestrant (FUL) ± ribociclib (RIB).

Dennis J. Slamon, Patrick Neven, Stephen K. L. Chia, Guy Heinrich Maria Jerusalem, Michelino De
Laurentiis, Seock-Ah Im, Katarina Petrakova, Giulia Valeria Bianchi, Miguel Martin, Arnd Nusch,
Gabe S. Sonke, Luis de la Cruz-Merino, J. Thaddeus Beck, Craig Wang, Uday Deore, Arunava
Chakravartty, Juan Pablo Zarate, Tetiana Taran, Peter A. Fasching; David Geffen School of Medicine,
University of California Los Angeles, Santa Monica, CA; Department of Gynaecology & Obstetrics and
Multidisciplinary Breast Centre, University Hospitals Leuven, Leuven, Belgium; NSABP/NRG Oncology,
and British Columbia Cancer Agency, Vancouver, BC, Canada; CHU Li�ege and Li�ege University, Li�ege,
Belgium; Istituto Nazionale Tumori IRCCS "Fondazione G. Pascale"-Breast Oncology Unit, Naples, Italy;
Cancer Research Institute, College of Medicine, Seoul National University Hospital, Seoul, South Ko-
rea; Masarykuv Onkologick�y Ustav, Brno, Czech Republic; Fondazione IRCCS Istituto Nazionale dei Tu-
mori, Milan, Italy; Instituto de Investigaci�on Sanitaria Gregorio Mara~n�on, CIBERONC, Universidad
Complutense de Madrid. GEICAM Breast Cancer Group, Madrid, Spain; Onkologische Praxis Velbert,
Velbert, Germany; Department of Medical Oncology, The Netherlands Cancer Institute, Amsterdam,
Netherlands; Hospital Universitario Virgen Macarena, Seville, Spain; Highlands Oncology Group,
Springdale, AR; Novartis Pharma AG, Basel, Switzerland; Novartis Pharmaceuticals Corporation, East
Hanover, NJ; Novartis Pharmaceuticals Corp, East Hanover, NJ; Erlangen University Hospital, Depart-
ment of Gynecology and Obstetrics, Comprehensive Cancer Center Erlangen-EMN, Friedrich-Alexander
University Erlangen-Nuremberg, Erlangen, Germany

Background: The Phase III MONALEESA-3 trial (NCT02422615) previously demonstrated a statistically sig-
nificant improvement in OS with RIB, a cyclin-dependent kinase 4/6 inhibitor (CDK4/6i), plus FUL compared
with placebo (PBO) plus FUL as first-line (1L) or second-line (2L) treatment in postmenopausal pts with
HR+/HER2� ABC (median, not reached vs 40.0 mo; hazard ratio [HR], 0.72; 95% CI, 0.57-0.92, P =
.00455). This analysis was final per the protocol; following the unblinding of the study, pts still on study
treatment in the PBO arm were allowed to cross over to the RIB arm. We report an exploratory analysis of OS
after an additional median 16.9 mo of follow-up, allowing for further characterization of long-term survival
benefits of RIB. Methods: Postmenopausal pts with HR+/HER2� ABC were randomized 2:1 to receive RIB +
FUL or PBO + FUL in 1L and 2L settings. Updated OS was evaluated by Cox proportional hazards model and
summarized using Kaplan-Meier methods. Additional postprogression endpoints such as progression-free
survival 2 (PFS2), time to chemotherapy (CT), and CT-free survival were also evaluated and summarized. Re-
sults: At the data cutoff (Oct 30, 2020), the median follow-up was 56.3 mo (min, 52.7 mo) and 68 (14.0%)
and 21 (8.7%) patients were still on treatment in the RIB vs PBO arms, respectively. With this extended fol-
low-up, RIB + FUL continued to demonstrate an OS benefit vs PBO + FUL (median, 53.7 vs 41.5 mo; HR,
0.73; 95% CI, 0.59-0.90). RIB + FUL had prolonged OS vs PBO + FUL in the 1L (median, not reached vs
51.8 mo; HR, 0.64; 95% CI, 0.46-0.88) and 2L subgroups (median, 39.7 vs 33.7 mo; HR, 0.78; 95% CI,
0.59-1.04). Subgroup analyses also showed a consistent OS benefit compared with the intent-to-treat (ITT)
population for most subgroups. PFS2, time to CT, and CT-free survival for the ITT population favored RIB +
FUL (Table). Among pts who discontinued study treatment, 81.9% and 86.4% received a next-line subse-
quent antineoplastic therapy, while 14.0% and 30.0% received a CDK4/6i as any subsequent line in the RIB
vs PBO arms, respectively. No new safety signals were observed. Conclusions: The previously demonstrated
robust and clinically meaningful OS benefit with RIB + FUL compared with PBO + FUL was maintained after
almost 5 years of follow-up in postmenopausal pts with HR+/HER2� ABC. The OS benefit of RIB was ob-
served in the 1L and 2L subgroups, which further supports the use of RIB in these populations. The results
also demonstrated a significant delay in the use of subsequent CT with RIB vs PBO. Clinical trial information:
NCT02422615. Research Sponsor: Novartis Pharmaceuticals Corporation.

RIB + FUL
(n = 484)

PBO + FUL
(n = 242)

PFS2, events, n (%) 265 (54.8) 163 (67.4)
Median, mo

37.4 28.1
HR (95% CI) 0.69 (0.57-0.84)
Time to first CT, events, n (%) 215 (44.4) 131 (54.1)
Median, mo 48.1 28.8
HR (95% CI) 0.70 (0.57-0.88)
CT-free survival, events, n (%) 287 (59.3) 178 (73.6)
Median, mo 32.3 22.4
HR (95% CI) 0.69 (0.57-0.83)
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Dalpiciclib versus placebo plus fulvestrant in HR+/HER2- advanced breast cancer that
relapsed or progressed on previous endocrine therapy (DAWNA-1): A multicenter,
randomized, phase 3 study.

Binghe Xu, Qingyuan Zhang, Pin Zhang, Xichun Hu, Wei Li, Zhongsheng Tong, Tao Sun, Yuee Teng,
Xinhong Wu, Quchang Ouyang, Xi Yan, Jing Cheng, Qiang Liu, Jifeng Feng, Xiaojia Wang, Xiaoyu Zhu,
Fei Wu, Xiao Zhang, Jianjun Zou; Department of Medical Oncology, National Cancer Center/National
Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing, China; Department of Medical Oncology, Harbin Medical University
Cancer Hospital, Harbin, China; Department of Medical Oncology, Fudan University Cancer Hospital,
Shanghai, China; Department of Medical Oncology, The First Bethune Hospital of Jilin University,
Changchun, China; Department of Medical Oncology, Tianjin Medical University Cancer Institute and
Hospital, Tianjin, China; Department of Medical Oncology, Liaoning Cancer Hospital & Institute, Shen-
yang, Liaoning, China; Department of Medical Oncology, The First Affiliated Hospital of China Medical
University, Shenyang, China; Department of Breast Oncology, Hubei Cancer Hospital, Wuhan, China;
Department of Medical Oncology, Hunan Cancer Hospital, Changsha, Hunan, China; Department of
Head, Neck and Mammary Gland Oncology, Cancer Center, West China Hospital, Sichuan University,
Chengdu, China; Department of Breast Oncology, Union Hospital, Tongji Medical College, Huazhong
University of Science &Technology, Wuhan, China; Department of Medical Oncology, Sun Yat-Sen Me-
morial Hospital, Sun Yat-Sen University, Guangzhou, China; Department of Medical Oncology, Jiangsu
Cancer Hospital, Nanjing, China; Department of Medical Oncology, Zhejiang Cancer Hospital, Zhejiang,
China; Jiangsu Hengrui Medicine Co., Ltd, Shanghai, China

Background: Dalpiciclib (SHR6390), a novel CDK4/6 inhibitor, as monotherapy has demonstrated tolerability and
preliminary antitumor activity in pretreated HR+/HER2� advanced breast cancer (ABC). Here we evaluated dalpi-
ciclib with fulvestrant in ABC. Methods: In this randomized, double-blind, phase 3 trial, patients (pts) with HR+/
HER2� locally advanced or metastatic breast cancer who had relapsed or progressed on previous endocrine therapy
were enrolled. Eligible pts were randomized 2:1 to receive dalpiciclib (dalp; 150 mg po qd, d1-21, q4w) or placebo
(PBO) with fulvestrant (fulv; 500 mg im, cycle 1 d1, d15, then d1 q4w). The primary endpoint was investigator
(INV)-assessed PFS. As of Nov. 15, 2020, 162 (71.4% of total projected) events of disease progression or death
had occurred and a preplanned interim analysis was done. The corresponding superiority boundary was 1-sided P =
0.0080 (Lan-DeMets [O’Brien-Fleming] boundary). Results: Overall, 361 pts were randomized to receive dalp-fulv
(n = 241) or PBO-fulv (n = 120). With a median follow-up of 10.5 mo, dalp-fulv significantly improved INV-as-
sessed PFS versus PBO-fulv (median, 15.7 [95% CI 11.1-NR] vs 7.2 [95% CI 5.6-9.2] mo; HR, 0.42 [95% CI
0.31-0.58]; P< 0.0001). PFS per IRC were consistent with INV assessment (Table). The benefit of dalpiciclib ex-
tended beyond initial study treatment based on time to first subsequent chemotherapy (TFSCT; HR, 0.47 [95% CI
0.32-0.69]; P < 0.0001). OS data were not mature with a total of 25 deaths documented. Median duration of ex-
posure was 9.4 (IQR, 4.3-11.4) mo with dalpiciclib and 9.9 (4.7-11.9) mo with fulvestrant in the dalp-fulv group
and was 6.1 (3.7-11.0) mo with fulvestrant in the PBO-fulv group. The most common (incidence $3%) grade 3 or
4 AEs with dalp-fulv were neutropenia (84.2%; vs 0% with PBO-fulv) and leukopenia (62.1%; vs 0%). Treatment
discontinuation due to AE was reported for 2.5% of pts with dalp-fulv vs 3.3% with PBO-fulv. The incidence of
SAE was 5.8% with dalp-fulv vs 6.7% with PBO-fulv. Conclusions: The study met its primary endpoint, demonstrat-
ing that dalpiciclib plus fulvestrant significantly improved PFS versus placebo plus fulvestrant, with a manageable
safety profile. Our findings support dalpiciclib plus fulvestrant as a new treatment option in pts with HR+/HER2-
ABC who relapsed or progressed on endocrine therapy. Clinical trial information: NCT03927456. Research Spon-
sor: Jiangsu Hengrui Medicine Co., Ltd.

Per INV Per INV Per IRC Per IRC

dalp-fulv
(n = 241)

PBO-fulv
(n = 120)

dalp-fulv
(n = 241)

PBO-fulv
(n = 120)

PFS Median (95% CI),
mo

15.7 (11.1-NR) 7.2 (5.6-9.2) 13.6 (11.3-NR) 7.7 (5.6-10.9)

HR (95% CI) 0.42 (0.31-
0.58)

- 0.45 (0.32-
0.64)

-

Log-rank P* < 0.0001 - < 0.0001 -
TFSCT Median (95% CI),

mo
NR (NR-NR) 14.2 (9.7-NR) - -

HR (95% CI) 0.47 (0.32-
0.69)

- - -

Log-rank P* < 0.0001 - - -
ORR % (95% CI) 27.0 (21.5-

33.0)
20.0 (13.3-

28.3)
30.3 (24.6-

36.5)
15.8 (9.8-
23.6)

CMH P 0.0727 - 0.0015 -

*1-sided stratified
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Trastuzumab plus endocrine therapy or chemotherapy as first-line treatment for metastatic
breast cancer with hormone receptor-positive and HER2-positive: The sysucc-002
randomized clinical trial.

Zhongyu Yuan, Jia-Jia Huang, Xin Hua, Jian-Li Zhao, Ying Lin, Yuan-Qi Zhang, Zhiyong Wu, Lehong
Zhang, XiWen Bi, Wen Xia, Yong-yi Zhong, Shu-Sen Wang, Fei Xu, Ruoxi Hong, Kuikui Jiang, Yanxia
Shi, Cong Xue, Xin An; Department of Medical Oncology, Sun Yat-sen University Cancer Center, Guang-
zhou, China; Department of Medical Oncology, Sun Yat-sen University Cancer Center; State Key Labora-
tory of Oncology in South China; Collaborative Innovation Center for Cancer Medicine, Guangzhou,
China; SunYat-sen University Cancer Center, Guangzhou, China; Sun Yat-sen Memorial Hospital,
Guangzhou, China; Departments of Breast Oncology, The First Affiliated Hospital, Sun Yat-Sen Univer-
sity, Guangzhou, China; Affiliated Hospital of Guangdong Medical University, Guangzhou, China; De-
partment of Breast Surgery, Shantou Central Hospital, Shantou, China; Guangzhou Medical University
Second Affiliated Hospital, Guangzhou, China; Sun Yat-sen University Cancer Center, Guangzhou, Chi-
na; Departments of Medical Oncology, Sun Yat-Sen University Cancer Center, State Key Laboratory of
Oncology in South China, Collaborative Innovation Center for Cancer Medicine, Guangzhou, China

Background: For metastatic breast cancer with hormone receptor-positive and HER2-positive, no evi-
dence showed that which first-line regimens were preferred, either anti-HER2 therapy plus endocrine
therapy or anti-HER2 therapy plus chemotherapy. This study aimed to determine whether trastuzumab
plus endocrine therapy is as efficacious as trastuzumab plus chemotherapy and with decreased toxic ef-
fects. Methods: We conducted an open-label, non-inferiority, phase 3, randomized, controlled trial at
nine hospitals in China. Patients with hormone receptor-positive and HER2-positive histologically con-
firmed advanced breast cancer were randomly assigned (1:1) to receive trastuzumab plus chemothera-
py (CT group) or endocrine therapy (ET group). The primary endpoint was progression-free survival with
a non-inferiority upper margin of 1.35 for the hazard ratio (HR). This trial is registered with Clinical-
Trials.gov, number NCT01950182. Results: Between Sep 16, 2013, and Dec 28, 2019, 392 patients
were enrolled and randomly assigned to receive trastuzumab plus endocrine therapy (n = 196) or trastu-
zumab plus chemotherapy (n = 196). In the intention-to-treat population, the median PFS was 14.8
months (95% CI 12.8-16.8) in the CT group and 19.2 months (95% CI 16.7-21.7) in the ET group
(HR 0.88, 95% CI 0.71-1.09; Pnon-inferiority< 0.0001). Significantly higher frequency of toxicities were
observed in CT group compared with ET group, including: leucopenia (98 [50%] vs 13 [6.6%]), nausea
(93 [47%] vs 24 [12%]), fatigue (47 [24%] vs 31 [16%]), vomiting (45 [23%] vs 12 [6%]), headache
(65 [33%] vs 24 [12%]) and alopecia (125 [64%] vs 8 [4%]). No patients died from treatment-related
causes. Conclusions: Trastuzumab plus endocrine therapy was non-inferior to and had decreased toxic-
ities to trastuzumab plus chemotherapy in patients with metastatic breast cancer with hormone recep-
tor-positive and HER2-positive. Trastuzumab plus endocrine therapy could provide more convenient
treatment and allow better treatment tolerance. Clinical trial information: NCT01950182. Research
Sponsor: None.
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Results from VERONICA: A randomized, phase II study of second-/third-line venetoclax
(VEN) + fulvestrant (F) versus F alone in estrogen receptor (ER)-positive, HER2-negative,
locally advanced, or metastatic breast cancer (LA/MBC).

Geoffrey J Lindeman, Rebecca Bowen, Katarzyna Joanna Jerzak, Xinni Song, Thomas Decker,
Frances M. Boyle, Steven L. McCune, Anne Armstrong, Catherine M. Shannon, Gianfilippo Bertelli,
Tharu M Fernando, Rupal Desai, Kushagra Gupta, Jerry Y. Hsu, Aulde Flechais, Aditya Bardia; Peter
MacCallum Cancer Centre/Walter and Eliza Hall Institute, Melbourne, Australia; Royal United Hospitals
Bath NHS Foundation Trust, Bath, United Kingdom; Sunnybrook Odette Cancer Centre, University of
Toronto, Toronto, ON, Canada; Ottawa Hospital Cancer Centre, University of Ottawa, Ottawa, ON, Cana-
da; Onkologie Ravensburg, Ravensburg, Germany; Mater Hospital, Sydney, Australia; Wellstar Health
System Inc., Marietta, GA; The Christie NHS Foundation Trust, Manchester, United Kingdom; Mater
Cancer Care Centre, South Brisbane, QLD, Australia; Royal Sussex County Hospital, Brighton, United
Kingdom; Genentech, Inc., South San Francisco, CA; IQVIA RDS, Inc., Pune, India; Genentech, Inc.,
San Francisco, CA; F. Hoffmann-La Roche Ltd., Basel, Switzerland; Massachusetts General Hospital
Cancer Center, Boston, MA

Background: For patients (pts) with ER-positive, HER2-negative MBC, CDK4/6 inhibitors + endocrine
therapy (ET) is standard first-line treatment, with single-agent ET considered for second-line. Neverthe-
less, most pts progress. A novel therapeutic target is the antiapoptotic protein BCL2, which is overex-
pressed in ~85% of primary ER-positive breast cancers. VEN is a potent, selective BCL2 inhibitor that
has shown promising clinical activity in pts with ER-positive and BCL2-positive MBC who have received
prior ET. We report the prespecified primary and updated (for overall survival [OS]) analysis of VERONI-
CA (NCT03584009), a phase II study of VEN + F vs F in ER-positive, HER2-negative LA/MBC.Methods:
Pts were $18-year-old women with ER-positive, HER2-negative LA/MBC, who received #2 prior lines
of ET and no prior chemotherapy in the LA/MBC setting and experienced disease recurrence/progression
during/after CDK4/6 inhibitor therapy (received $8 weeks prior). Pts were randomized 1:1 to VEN (oral;
800 mg daily) + F (intramuscular; 500 mg day 1 and 15 of cycle 1; day 1 of subsequent 28-day cycles)
or F, and were treated until disease progression, unacceptable toxicity, withdrawal of consent, death, or
predefined study end. Pts were stratified by prior lines of therapy in the LA/MBC setting (1 vs 2) and
BCL2 status (high vs low). Primary endpoint was clinical benefit rate (CBR; complete response, partial
response, and stable disease $24 weeks). Secondary endpoints included progression-free survival
(PFS) and OS; safety and exploratory subgroup analyses were also conducted. Results: At primary analy-
sis (cutoff: Aug 5, 2020), 103 pts had been randomized (intention-to-treat [ITT] population). Median
age was 58.0 and 59.5 years in the VEN + F and F arms, respectively. CBR was similar between arms
(VEN + F: 11.8% [n = 6/51; 95% confidence interval (CI) 4.44–23.87]; F: 13.7% [7/51;
5.70–26.26]; risk difference: -1.96% [95% CI -16.86–12.94]). Median PFS was 2.69 months (95%
CI 1.94–3.71) in the VEN + F vs 1.94 months (1.84–3.55) in the F arm (stratified hazard ratio: 0.94
[95% CI 0.61–1.45]). Results for CBR and PFS were similar in the BCL2-high and -low subgroups vs
the ITT population. More grade 3–4 adverse events (AEs) were observed in the VEN + F vs F arm (n =
13/50 [26%] vs 6/51 [11.8%]). AEs observed with VEN + F were consistent with their individual safety
profiles. At updated analysis (cutoff: Oct 22, 2020), OS data were not mature (35.0% event/pt ratio);
median OS was 16.99 months in the VEN + F vs not reached in the F arm (stratified hazard ratio: 2.06
[1.04–4.09]). Conclusions: From the primary analysis, VERONICA did not show an improved CBR or
PFS with VEN + F, vs F alone, in pts with endocrine- and CDK4/6 inhibitor-refractory LA/MBC. Biomark-
er analysis is ongoing. Clinical trial information: NCT03584009. Research Sponsor: F. Hoffmann-La
Roche Ltd.
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Treatment-related side effects and views about dosage assessment to sustain quality of
life: Results of an advocate-led survey of patients with metastatic breast cancer (MBC).

Anne L Loeser, Jeffrey M. Peppercorn, Mark E. Burkard, Kevin Kalinsky, Hope S. Rugo, Aditya Bardia;
Patient-Centered Dosing Initiative, Salt Lake City, UT; Massachusetts General Hospital, Boston, MA;
University of Wisconsin Carbone Cancer Center, Madison, WI; Columbia University Irving Medical Cen-
ter, New York, NY; University of California, San Francisco, San Francisco, CA; Massachusetts General
Hospital, Harvard Medical, Boston, MA

Background: Metastatic breast cancer (MBC) is generally incurable and the majority of patients with
MBC will remain on treatment indefinitely. Patients usually begin each new treatment at the Recom-
mended Starting Dose (RSD) on the FDA-approved label based on results from clinical trials. However,
patients’ ability to tolerate the RSD in the real-world may differ from the clinical trial setting. While the
importance of patient reported outcomes is recognized, understanding tolerability from the patient’s
perspective is lacking and patients’ willingness to discuss individualized doses for MBC therapy has not
been evaluated. Methods: Patient advocates from the Patient-Centered Dosing Initiative distributed a
confidential online survey to patients with MBC via social media groups, organizational newsletters, and
online support forums. The survey was developed by patients and medical oncologists to ascertain the
prevalence and impact of patients’ treatment-related side effects, quality of patient-physician commu-
nication, management of side effects, and interest in alternative approaches to the RSD when a new
treatment is initiated or adverse side effects are experienced. Results: 1,221 patients with MBC com-
pleted the survey within 15 days. The median number of lines of MBC therapy was 2.5 (range 1 - $5)
and 46% (n = 564) of patients received their MBC diagnosis within two years of taking the survey. 86%
(n = 1,051) reported experiencing at least one significant treatment-related side effect, and of these,
20% (n = 213) visited the Emergency Room/hospital and 43% (n = 454) missed at least one treatment.
98% (n = 1,026) of patients with side effects discussed them with their doctors and 82% (n = 838)
were helped by their physicians. The most common (non-exclusive) mitigation strategies were dosage
reductions (66%, n = 556) and prescription medications (59%, n = 494). Of the 556 patients given a
dosage reduction, 83% (n = 459) reported feeling better. Notably, 92% (n = 1,127) of patients ex-
pressed willingness to discuss alternative dosing options with their physicians based upon their person-
al characteristics and individual preferences. Conclusions: Given that 86% of patients with MBC
experienced at least one significant treatment-related side effect and 83% improved after dosage re-
duction, innovative dosage-related strategies are warranted to sustain Quality of Life. Patient-physician
discussions in which the patient’s physical attributes and circumstances are periodically assessed may
determine the right dose for the patient upon treatment initiation and afterwards, and the vast majority
of patients would be receptive to such discussions. Research Sponsor: Anne Loeser.
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The tumor microenvironment (TME) and atezolizumab + nab-paclitaxel (A+nP) activity in
metastatic triple-negative breast cancer (mTNBC): IMpassion130.

Leisha A. Emens, Leonard D Goldstein, Peter Schmid, Hope S. Rugo, Sylvia Adams, Carlos H. Barrios,
Andreas Schneeweiss, Veronique Dieras, Hiroji Iwata, Ching-Wei Chang, Hartmut Koeppen, Stephen Y.
Chui, Sherene Loi, Luciana Molinero; University of Pittsburgh Medical Center Hillman Cancer Center,
Pittsburgh, PA; Genentech, Inc, South San Francisco, CA; Barts Cancer Institute, Queen Mary Universi-
ty of London, London, United Kingdom; University of California, San Francisco, San Francisco, CA;
New York University Cancer Institute, New York, NY; Hospital S~ao Lucas, PUCRS, Porto Alegre, Brazil;
University Hospital and German Cancer Research Center Heidelberg, Heidelberg, Germany; Depart-
ment of Medical Oncology, Centre Eugene Marquis, Rennes, France; Aichi Cancer Center Hospital, Na-
goya, Japan; Genentech, Inc., South San Francisco, CA; Peter MacCallum Cancer Centre, University of
Melbourne, Melbourne, VIC, Australia

Background: IMpassion130 was the first randomized phase 3 study to show clinical benefit of cancer
immunotherapy (CIT) in untreated PD-L1+ mTNBC. Enhanced A + nP efficacy vs placebo (P) + nP was
seen in pts with a richer immune TME but was confined to PD-L1 IC+ pts (PD-L1–expressing immune
cells on $1% of tumor area; Emens JNCI 2021). While TNBC molecular subtyping and CD8 localiza-
tion are prognostic in early TNBC, it is unknown whether these features are associated with CIT benefit
in mTNBC. This exploratory analysis aimed to identify TME components associated with A + nP efficacy
in IMpassion130.Methods: IHC was used to assess PD-L1 status (VENTANA SP142) and immune phe-
notypes (inflamed/excluded/desert per CD8 stromal/intratumoral localization; Mariathasan Nature
2018). RNA-seq was used for molecular subtyping (Burstein CCR 2015) and pathway analyses
(MSigDB Hallmark). Cox regression was used to compare PFS/OS between A + nP vs P + nP, adjusted
for prior taxanes, liver mets. Results: Sample classification and PD-L1 distribution are shown (Table).
Improved PFS with A + nP vs P + nP was seen in PD-L1 IC+ inflamed and excluded tumors, but im-
proved OS was limited to PD-L1 IC+ inflamed tumors. PD-L1 IC+ basal-like immune activated (BLIA)
and immune suppressed (BLIS) subgroups derived PFS benefit, but OS benefit was limited to PD-L1
IC+ BLIA subgroups. In PD-L1 IC+ pts, pathway analysis identified proliferation/DNA damage repair
(basal-like tumor features) and angiogenesis/ER response (higher in luminal androgen receptor [LAR]/
mesenchymal [MES] tumors) were associated with improved and reduced PFS, respectively. Conclu-
sions: PD-L1 IC+ immune-inflamed tumors and PD-L1 IC+ BLIA tumors show highest CIT sensitivity,
and LAR tumors may be resistant to CIT. These data warrant further study and validation. Clinical trial
information: NCT02425891. Research Sponsor: F. Hoffman-La Roche Ltd.

Subgroup (% of
biomarker-evaluable
pts)

All PD-L1 IC+ PD-L1 IC–

PFS HR
(95% CI)

OS HR
(95% CI)

% PD-L1
IC+

PFS HR
(95% CI)

OS HR
(95% CI)

% PD-L1
IC–

PFS HR
(95% CI)

OS HR
(95% CI)

Immune phenotype (n=802):
Inflamed (36)

0.63 (0.49,
0.81)

0.71 (0.54,
0.95)

63 0.58 (0.42,
0.80)

0.61 (0.42,
0.88)

37 0.74 (0.49,
1.10)

0.94 (0.60,
1.50)

Excluded (47) 0.76 (0.61,
0.95)

0.86 (0.68,
1.10)

41 0.72 (0.51,
1.00)

0.72 (0.50,
1.10)

59 0.80 (0.60,
1.10)

0.97 (0.71,
1.30)

Desert (16) 1.10 (0.79,
1.60)

1.10 (0.74,
1.60)

8 0.25 (0.04,
1.50)

0.14 (0.02,
0.99)

92 1.20 (0.83,
1.80)

1.10 (0.76,
1.70)

Molecular subtype (n=836):
BLIA (27)

0.54 (0.40,
0.72)

0.61 (0.44,
0.85)

74 0.49 (0.34,
0.69)

0.54 (0.36,
0.80)

26 0.59 (0.31,
1.10)

0.91 (0.46,
1.80)

BLIS (42) 0.85 (0.68,
1.10)

0.99 (0.78,
1.20)

32 0.66 (0.44,
0.98)

0.92 (0.60,
1.40)

68 0.98 (0.74,
1.30)

1.00 (0.76,
1.40)

LAR (26) 0.86 (0.64,
1.20)

0.90 (0.66,
1.20)

31 0.91 (0.53,
1.60)

0.75 (0.39,
1.40)

69 0.86 (0.60,
1.20)

1.00 (0.70,
1.50)

MES (5) 1.10 (0.58,
2.20)

1.00 (0.49,
2.10)

28 3.40 (0.66,
18.00)

0.70 (0.17,
2.80)

72 0.93 (0.42,
2.00)

0.98 (0.38,
2.50)

ITT N=902
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1007 Oral Abstract Session

Combination of famitinib with camrelizumab plus nab-paclitaxel as first-line treatment for
patients with immunomodulatory advanced triple-negative breast cancer (FUTURE-C-
PLUS): A prospective, single-arm, phase 2 study.

Li Chen, Shao Zhimin, Zhonghua Wang, Wentao Yang, Yizhou Jiang, Jianjun Zou, Jiong Wu, Genhong
Di, Guangyu Liu, Keda Yu, Lei Fan, Junjie Li, Yifeng Hou, Zhen Hu, Canming Chen, Xiaoyan Huang,
Ayong Cao, Xin Hu, Songyang Wu, Shen Zhao; Fudan University Shanghai Cancer Center, Shanghai,
China; Shanghai Medical College, Fudan University, Shanghai, China; Jiangsu Hengrui Medicine Co.,
Ltd, Shanghai, China

Background: Camrelizumab (anti-PD-1 antibody) and nab-paclitaxel (nab-P) have demonstrated promis-
ing anti-tumour activity in patients with immunomodulatory (IM) subtype metastatic triple negative
breast cancer (TNBC), with 52.6% of ORR observed in heavily pretreated patients in our previous um-
brella trial (FUTURE). As antiangiogenic agents were known to enhance the response to immune check-
point inhibitors, we assessed the efficacy and safety of novel triplet combination of famitinib (tyrosine
kinase inhibitor targeting VEGFR-2, PDGFR and c-kit), camrelizumab and nab-paclitaxel in patients
with IM subtype advanced TNBC. Methods: In this prospective, single-arm, phase 2 study, eligible pa-
tients were 18-70 years and had treatment-naive IM subtype unresectable locally advanced or meta-
static TNBC. IM subtype was defined as CD8+ by immunohistochemistry. Eligible patients received
camrelizumab (200 mg iv, d1, 15, q4w) with nab-P (100 mg/m2 iv, d1, 8, 15, q4w) and famitinib (20
mg po qd, d1-28, q4w). Treatment was continued until disease progression, patient withdrawal, or un-
acceptable toxic effects. In the absence of intolerable toxicity, nab-P was to be administered for a mini-
mum of 6 cycles. Primary endpoint was objective response rate according to RECIST v1.1. We explored
the predictive biomarkers using targeted sequencing with a 484-gene panel. Results: From Oct 2019 to
Oct 2020, 48 patients were enrolled. Confirmed objective responses were achieved in 39 (81.3%;
95% CI 70.2%-92.3%) of 48 patients in the intention-to-treat population and in 39 (84.8%; 95% CI
74.4%-95.2%) of 46 patients in the per-protocol population. Median time to response was 1.8 months
(95% CI 1.8-2.0 months). With a median follow-up of 9.0 months, progression-free survival (PFS) and
duration of response data were not mature. Thirty patients (62.5%) are still on the study treatment. The
9-month PFS rate was 60.2% (95% CI, 43.2% to 77.3%). Grade 3 or 4 adverse events were neutrope-
nia (33.3%), anaemia (10.4%), febrile neutropenia (10.4%), thrombocytopenia (8.3%), hypertension
(4.2%), hypothyroidism (4.2%), proteinuria (2.1%), septicemia (2.1%) and immune related myocardi-
tis (2.1%). Adverse events that led to the discontinuation of any agent occurred in 6.3% of the patients.
Two patients had treatment-related serious adverse events. No treatment-related deaths were reported.
Biomarker analysis showed that somatic mutations of GSK3A may have the potential to predict immu-
notherapy response. Conclusions: Addition of famitinib to camrelizumab and nab-paclitaxel showed
promising antitumour activity as first-line therapy with manageable toxicity profile for IM subtype ad-
vanced TNBC patients. Results from ongoing randomized controlled trial FUTURE-SUPER (NCT
04395989) are eagerly awaited. Clinical trial information: NCT04129996. Research Sponsor: Jiangsu
Hengrui Medicine Co., Ltd.
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Randomized multicenter trial of 3 weekly cabazitaxel versus weekly paclitaxel
chemotherapy in the first-line treatment of HER2 negative metastatic breast cancer (MBC).

Amit Bahl, Jeremy Braybrooke, Alicia Bravo, Emily Foulstone, Jessica Ball, Mark Churn, Sidharth
Dubey, Saiqa Spensley, Rebecca Bowen, Simon Waters, Pippa Riddle, Duncan Wheatley, Peter
Stephens, Janine Mansi, Pavel Bezecny, Srinivasan Madhusudan, Mark Verrill, Alison Markham, Sylvia
Pearson, William Wilson; University Hospitals Bristol and Weston NHS Foundation Trust, Bristol, Unit-
ed Kingdom; Worcester Royal Hospital, Worcester, United Kingdom; Derriford Hospital, Plymouth,
United Kingdom; Musgrove Hospital, Taunton, United Kingdom; Royal United Hospitals Bath NHS
Foundation Trust, Bath, United Kingdom; Velindre Cancer Centre, Cardiff, United Kingdom; Charing
Cross Hospital, London, United Kingdom; Royal Cornwall Hospitals NHS Trust, Truro, United Kingdom;
Royal Devon and Exeter Hospital, Exeter, United Kingdom; Guy’s and St Thomas’ NHS Foundation
Trust and King’s College Medical School, London, United Kingdom; Blackpool Victoria Hospital, Black-
pool, United Kingdom; Nottingham University Hospitals NHS Trust, Nottingham, United Kingdom;
Freeman Hospital, Newcastle, United Kingdom; Cancer Research UK and UCL Cancer Trials Centre,
University College London, London, United Kingdom

Background: Paclitaxel is commonly used as first line chemotherapy for HER2 negative MBC. However,
with response rates of 21.5-53.7% and a significant risk of peripheral neuropathy there is a need for
more effective and better tolerated chemotherapy (CCT). Methods: This open label randomised (1:1)
phase 2 trial compared 6 cycles of cabazitaxel (25 mg/m2) every 3 weeks, with weekly paclitaxel
(80mg/m2) over 18 weeks as first line CCT. HER2 negative and performance status #1 patients were el-
igible. Patients on cabazitaxel received GCSF prophylaxis. Primary endpoint was Progression Free Sur-
vival (PFS) with 127 events required to detect a hazard ratio (HR) of 0.65 with 85% power. Secondary
endpoints included objective response rate (ORR; RECIST 1.1), time to response (TTR), overall survival
(OS), safety and tolerability and quality of life (QoL). Results: 158 patients were recruited from 14 UK
hospitals (79 in each arm). Median age (range) was 56(34-81) in the cabazitaxel arm and 61(34-79) in
the paclitaxel arm. 61% of patients were performance status 0. Median time on treatment was 15
weeks for both arms, but more patients on paclitaxel had a treatment delay (61% vs 39%) or dose re-
duction (37% vs 24%). Comparing cabazitaxel to paclitaxel after 146 PFS events, median PFS was 6.7
vs 5.8 months (HR 0.84; 95%CI 0.60–1.18, P = 0.3). There was no difference in OS, median 19.3 vs
20.0 months (HR 0.94; 95%CI 0.63-1.40, P = 0.7), ORR (42% vs 37%) or TTR (HR 1.09; 95%CI
0.68–1.74, P = 0.7). Grade $3 adverse events occurred in 42% of patients on cabazitaxel and 48% on
paclitaxel. Diarrhoea, febrile neutropenia and nausea were the most common grade $3 events in the
cabazitaxel arm with rates of 11%, 11% and 10% respectively compared to 1%, 1% and 0% in the pac-
litaxel arm. In the paclitaxel arm the top grade $3 events were lung infection and peripheral neuropa-
thy, 6% and 5% respectively compared to 2.5% and 0% in the cabazitaxel arm. Peripheral neuropathy
of any grade was reported by 55% of patients treated with paclitaxel vs 17% on cabazitaxel. Alopecia
occurred in 41% of patients on paclitaxel compared to 27% on cabazitaxel. Adverse events leading to
discontinuation were more frequent with paclitaxel (22%) than cabazitaxel (14%). Over the course of
treatment, mean EQ5D single index utility score (+0.05; 95%CI 0.004-0.09, P = 0.03) and visual ana-
logue scale score (+7.7; 95%CI 3.1-12.3, P = 0.001) were higher in the cabazitaxel arm compared to
paclitaxel suggestive of better QoL on Cabazitaxel. Conclusions: 3 weekly cabazitaxel as first line chemo-
therapy in HER2 negative MBC does not significantly improve PFS compared to weekly paclitaxel,
though it has a lower risk of peripheral neuropathy with better patient reported overall health outcomes.
Cabazitaxel is safe and well tolerated for MBC and requires fewer hospital visits, an important consider-
ation in the COVID pandemic and beyond. Clinical trial information: NCT03048942. Research Spon-
sor: Sanofi, NIHR portfolio support.

BREAST CANCER—METASTATIC

© 2021 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://clinicaltrials.gov/show/NCT03048942
http://abstracts.asco.org


1009 Clinical Science Symposium

Disparities within luminal breast cancer: Clinical and molecular features of African
American and non-Hispanic white patients.

Kent Hoskins, Oana Cristina Danciu, Vijayakrishna K. Gadi, Yael Simons, Lisa Eileen Blumencranz,
Heather Kling, Sahra Uygun, Jennifer A. Crozier, Mehran Habibi, Dipali Sharma, William Audeh, FLEX
Investigators Group; University of Illinois at Chicago College of Medicine, Division of Medical Oncology,
Chicago, IL; Medical Affairs, Agendia, Inc., Irvine, CA; Research and Development, Agendia, Inc., Ir-
vine, CA; Division of Cancer Medicine, Baptist MD Anderson Cancer Center, Jacksonville, FL; Depart-
ment of Surgery, Johns Hopkins University, Baltimore, MD; Department of Oncology, Johns Hopkins
University School of Medicine and the Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD

Background: African American breast cancer patients (AA) are diagnosed younger, have more high-risk
features, and poorer clinical outcomes than non-Hispanic White patients (NHW), despite similar treat-
ments. Although comorbidities such as obesity and metabolic syndrome may contribute to differences,
ancestry-specific factors and effects of structural violence that disproportionately afflict AA individuals
may influence tumor biology and outcomes. We previously reported differentially expressed genes
(DEGs) associated with tumor aggressiveness in Basal tumors from AA compared with NHW (Sharma
et al., 2020). Here, we compare DEGs in luminal tumors between AA and NHW. Methods: The prospec-
tive, observational FLEX study (NCT03053193) includes stage I-III breast cancer patients who receive
70-gene signature (MammaPrint/MP)/80-gene signature (BluePrint/BP) testing and consent to full
transcriptome and clinical data collection. AA (n=364) and NHW (n=400, random selection) with BP
luminal tumors, enrolled from 2017 to present, were included. Race/ethnicity was self-reported. AA
were younger than NHW (mean, 59 vs. 62 years, p=0.001); thus, an age-matched subset (n= 360 AA,
NHW) was compared. Differential gene expression analysis was performed with R limma package. Com-
parisons were made between AA and age-matched or randomly selected NHW in: (1) all, (2) luminal A,
(3) luminal B, and (4) luminal B, obese. DEGs with FDR<0.05 were significant. Different fold change
(FC) thresholds were evaluated. Results: Compared with age-matched NHW, AA were similar in meno-
pausal status, T stage, grade, and tumor type; obesity, T2DM status, and nodal stage were significantly
different (p<0.01). Tumors from AA were more often MP high risk (p<0.001), regardless of age match-
ing. Luminal B AA vs. age-matched NHW comparison resulted in more DEGs (n=1070) than other com-
parisons; however, most were FC<2. Notably, 5/6 DEGs (PSPH, NOTCH2NL, POLR1A, MAP1LC3P
and RPS26P10) in basal tumors (Nunes et al. 2019) were also identified here. Of 9 DEGs (FC>1.7) in
the luminal B age-matched comparison, 2 (PSPH and LINC01139) were also found in the luminal B,
obese subset. Consistently upregulated DEGs in AA were associated with metabolism, translation, and
cellular stress response pathways. Conclusions: We found significant transcriptomic differences be-
tween luminal tumors from AA and NHW, when controlling for age, obesity, and genomic classification.
A subset of DEGs in luminal B tumors were consistent with those in Basal tumors, suggesting that simi-
lar race-associated factors drive DEGs regardless of tumor subtype. DEGs that may be unique to AA lu-
minal tumors were also found. This study suggests that some biological differences in breast tumors
may result from patient ancestry or shared adverse socioeconomic exposures and underscores the need
for inclusion of diverse patient groups in clinical trials. Clinical trial information: NCT03053193. Re-
search Sponsor: Agendia, Inc.
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Impact of African ancestry on the relationship between BMI and survival in early stage
breast cancer: Retrospective analysis from E5103.

Tarah Jean Ballinger, Guanglong Jiang, Fei Shen, Kathy Miller, Bryan P. Schneider; Indiana University,
Indianapolis, IN; Indiana University School of Medicine, Indianapolis, IN; Indiana University Simon
Cancer Center Indianapolis, Indianapolis, IN; Indiana University Simon Cancer Center, Indianapolis, IN

Background: Both Black race and obesity are associated with worse survival in early stage breast cancer.
Obesity disproportionately affects Black women; however, the degree this contributes to racial dispar-
ities in breast cancer remains unclear. Prior work evaluated heterogeneous populations or used self- re-
ported race, rather than genetic ancestry. African ancestry is associated with higher BMI and worse
survival in breast cancer; however, the intersection between genetic ancestry and obesity on survival
outcomes remains unknown. Methods: We analyzed data from the adjuvant trial E5103. Patients with
high risk, HER2 negative breast cancer received doxorubicin/cyclophosphamide x 4, followed by weekly
paclitaxel x 12, with or without bevacizumab. Genetic ancestry was determined on the 2,854 patients
with available germline DNA, BMI, and outcome data using principal components from a genome-wide
array. The primary objective assessed impact of BMI on DFS and OS by ancestry. Multivariate Cox pro-
portional hazard models evaluated correlation between continuous or binary BMI and survival in African
(AA) and European (EA) Americans. Results: 13.4% of patients were genetically classified as AA and
86.6% as EA. Higher continuous BMI was significantly associated with worse DFS and OS only in AAs
(DFS: HR = 1.25 95% CI 1.07-1.46, p = 0.004; OS: HR = 1.38 95% CI 1.10-1.73, p = 0.005); not in
EAs (DFS HR = 0.97 95% CI 0.90-1.05, p = 0.50; OS HR = 1.03 95% CI 0.93-1.14, p = 0.52). By
disease subtype, BMI was associated with worse outcomes only in AAs with ER+, and not TNBC. By cat-
egorical BMI, WHO class III obesity (3 40) significantly associated with worse DFS and OS only in AAs
(DFS HR = 1.98, p = 0.010; OS HR = 2.07, p = 0.064), not in EAs (DFS HR = 0.97, p = 0.86; OS HR
= 1.28, p = 0.30). Proportion of African ancestry (proAA) was associated with higher BMI and worse
outcomes in the total population; however, within AAs there was no significant interaction between
proAA and BMI on DFS (HR = 0.36, p = 0.06) or OS (HR = 0.38, p = 0.24). In AAs, BMI remained asso-
ciated with DFS (HR = 2.78, p = 0.019), suggesting higher BMI is associated with worse DFS regard-
less of proAA. Coefficients for the interaction term indicate that as proAA increases the impact of BMI
on outcome is lessened. Conclusions: Higher BMI is significantly associated with worse breast cancer
outcomes in women of African ancestry in E5103, but not in those of European ancestry. Categorically,
this association was significant only for severe obesity, indicating the relationship may depend on the
degree of obesity. As proAA increased in AAs, the impact of BMI on outcome was lessened, suggesting
other host factors may contribute more to obesity’s influence on outcome than genetics. Determination
of the optimal populations for weight loss interventions will advance precision medicine efforts to im-
pact racial disparities and outcomes in early stage breast cancer. Research Sponsor: None.

BREAST CANCER—LOCAL/REGIONAL/ADJUVANT

© 2021 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://abstracts.asco.org


1011 Clinical Science Symposium

Outcomes in patients (pts) aged $65 years in the phase 3 ASCENT study of sacituzumab
govitecan (SG) in metastatic triple-negative breast cancer (mTNBC).

Kevin Kalinsky, Mafalda Oliveira, Tiffany A. Traina, Sara M. Tolaney, Delphine Loirat, Kevin Punie,
Sara A. Hurvitz, Filipa Lynce, Erika P. Hamilton, Rita Nanda, Lowell L. Hart, Paul D. Richards,
Zulfiqar A. Malik, Hope S. Rugo, Veronique Dieras, Aditya Bardia, Quan Hong, Martin Sebastian Olivo,
Loretta Itri, Sibylle Loibl; Winship Cancer Institute, Emory University, Atlanta, GA; Medical Oncology
Department and Breast Cancer Group, Vall d’Hebron University Hospital and Vall d’Hebron Institute of
Oncology (VHIO), Barcelona, Spain; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-
Farber Cancer Institute, Boston, MA; Medical Oncology Department and D3i, Institut Curie, Paris,
France; Department of General Medical Oncology and Multidisciplinary Breast Centre, Leuven Cancer
Institute, University Hospitals Leuven, Leuven, Belgium; Department of Medicine, Division of Hematol-
ogy/Oncology, David Geffen School of Medicine, University of California, Los Angeles, Jonsson Compre-
hensive Cancer Center, Los Angeles, CA; Medical Oncology, Dana-Farber Cancer Institute, Boston, MA;
Sarah Cannon Research Institute and Tennessee Oncology, PLLC, Nashville, TN; University of Chicago
Medical Center, Chicago, IL; Florida Cancer Specialists, Fort Myers, FL; Hematology Associates of
Southwest Virginia, Inc, DBA Blue Ridge Cancer Care, Salem, VA; North Shore Hematology Oncology
Associates, Patchogue, NY; Department of Medicine, University of California San Francisco Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA; Department of Medical Oncology, Centre Eu-
gene Marquis, Rennes, France; Department of Hematology/Oncology, Massachusetts General Hospital
Cancer Center, Harvard Medical School, Boston, MA; Department of Clinical Development, Immuno-
medics, Inc, a subsidiary of Gilead Sciences, Inc., Morris Plains, NJ; Department of Medicine and Re-
search, H€amatologisch-Onkologische Gemeinschaftspraxis am Bethanien-Krankenhaus, Frankfurt,
Germany

Background: Approximately 20% of pts diagnosed with TNBC are aged $65 y. Often, older pts are less
fit for chemotherapy due to a greater rate of comorbidities, increased use of medications, and pre-exist-
ing frailty or functional loss. SG is an antibody-drug conjugate composed of an anti–Trop-2 antibody
coupled to the cytotoxic SN-38 payload via a proprietary, hydrolyzable linker. The landmark phase 3 AS-
CENT study (NCT02574455) showed improved outcomes with SG vs single-agent chemotherapy of
physician’s choice (TPC) in pts with relapsed/refractory mTNBC (median progression-free survival
[PFS], 5.6 vs 1.7 mo; median overall survival [OS], 12.1 vs 6.7 mo). Here we assess the impact of age
on the efficacy and safety of SG in ASCENT.Methods: Pts with mTNBC refractory/relapsing after $2 pri-
or chemotherapies were randomized 1:1 to receive SG (10 mg/kg IV on days 1 and 8, every 21 days) or
TPC (capecitabine, eribulin, vinorelbine, or gemcitabine) until disease progression/unacceptable toxici-
ty. Primary endpoint was PFS per RECIST 1.1 by independent review in brain metastases-negative
(BMNeg) pts. Safety outcomes were assessed in all treated pts. This prespecified subgroup analysis as-
sessed the impact of age (pts $65 y) on PFS, OS, and safety. Results: Of 529 pts enrolled, 468 were
BMNeg (median age, 54 y); of these, 44/235 pts (19%) who received SG and 46/233 pts (20%) who
received TPC were aged $65 y. SG treatment improved median PFS vs TPC in pts $65 y (7.1 vs 2.4
mo; HR, 0.22; 95% CI, 0.12-0.40). SG vs TPC treatment also improved median OS in pts $65 y (15.3
vs 8.2 mo; HR, 0.37; 95% CI, 0.22-0.64). Treatment with SG vs TPC resulted in higher ORR (50% vs
0%) and clinical benefit rate (CBR, 61% vs 9%) in pts $65 y. Of the 7 pts $75 y who received SG, 2
had partial response, 4 had stable disease [SD], and 1 had SD > 6 mo as best response. In pts < 65 y,
median PFS for SG vs TPC was 4.6 vs 1.7 mo (HR, 0.46; 95% CI, 0.35-0.59), and median OS was
11.2 vs 6.6 mo (HR, 0.50; 95% CI, 0.40-0.64), respectively; the ORR and CBR were 31% vs 6% and
41% vs 9%, respectively. Pts $65 y treated with SG vs TPC had similar rates of all grade and grade $3
treatment-emergent adverse events (TEAEs). TEAEs leading to dose reduction were similar in pts $65 y
in the SG vs TPC arms (35% vs 33%) and were lower in pts< 65 y (19% vs 24%). Key treatment-relat-
ed TEAEs leading to dose reduction in pts $65 y in the SG vs TPC arms were neutropenia (including fe-
brile neutropenia; 14% vs 25%), fatigue (10% vs 4%), diarrhea (6% vs 0%), and nausea (4% vs 0%).
TEAEs leading to treatment discontinuation with SG vs TPC were low in pts $65 y (2% vs 2%) and <
65 y (5% vs 6%). There were no treatment-related AEs leading to death in any SG-treated age group.
Conclusions: Irrespective of age, pts who received SG had a significant survival benefit vs TPC, with a tol-
erable safety profile. Proactive AE monitoring and management will allow optimal therapeutic exposure
to SG in older pts. Clinical trial information: NCT02574455. Research Sponsor: Immunomedics, Inc. a
subsidiary of Gilead Sciences, Inc.
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PALOMAGE, a French real-world cohort of elderly women beyond age 70 with advanced
breast cancer receiving palbociclib: Baseline characteristics and safety evaluation.

Philippe Caillet, Marina Pulido, Etienne Brain, Claire Falandry, Isabelle Desmoulins, Djamel Ghebriou,
Pierre-Louis Soubeyran, Elena Paillaud, Nada Rifi, Jean Michel Vauthier, Louis Tassy, Elisabeth Carola;
Hôpital Europ�een Georges Pompidou, Paris, France; PACAN platform, Institut Bergoni�e, Bordeaux,
France; Institut Curie, Paris and Saint-Cloud, France; Centre Hospitalier Lyon Sud, Pierre-B�enite,
France; Centre Georges-Francois Leclerc, Dijon, France; IUC AP-HP. Sorbonne Universit�e, Paris,
France; Institut Bergoni�e, Bordeaux, France; Geriatric Oncology Unit, European Georges-Pompidou
Hospital, APHP Centre, France, Paris University, Faculty of Medicine, Paris, France; Pfizer, Paris,
France; Institut Paoli-Calmette, Marseille, France; GHPSO Centre Hospitalier, Senlis, France

Background: Advanced breast cancer (ABC) is common in older patients, resulting from the high inci-
dence of breast cancer beyond age 70. This population is often limited in clinical trials. Endocrine ther-
apy (ET) combined with a CDK4/6 inhibitor is the standard of care in ABC overexpressing hormonal
receptors (HR+). Data specific to older patients are scarce in the literature, deserving further research.
Methods: PALOMAGE is an ongoing French prospective study evaluating palbociclib (PAL) + ET in real
life setting in women aged $70 with HR+ HER2- ABC, split in 2 cohorts: ET sensitive patients with no
prior systemic treatment for ABC (cohort A), and ET resistant patients and/or with prior systemic treat-
ment for ABC (cohort B). Data collected include clinical characteristics, quality of life (EORTC QLQ-
C30 and ELD14) and geriatric description [G8 and Geriatric-COre DatasEt (G-CODE)]. This analysis re-
ports on baseline characteristics and safety data for the whole population. Results: From 10/2018 to
10/2020, 400 and 407 patients were included in cohort A and B, respectively. The median age was 79
years (69-98), 15.1% with an age > 85. ECOG performance status (PS) was $2 in 17.9% patients,
68.3% had a G8 score #14 suggesting frailty, 32.1% had bone only metastasis, and 44% had visceral
disease. 35.8% of patients in cohort B had no prior treatment for ABC. Safety data were available for
787 patients. The median follow-up was 6.7 months (IC95% = 6.1-7.6). At start of treatment, full dose
of PAL (125 mg) was used in 76% of the patients: 62.6%, 68.7% and 71.6% of patients aged $ 80,
those with ECOG PS $2 and those with a G8 score #14, respectively. In the safety population, 70%
had $1 adverse event (AE), including 43.1% grade 3/4 AE, and 22.9% $ 1 serious AE. Most frequent
AE reported were neutropenia (43.2%), anemia (17.5%), asthenia (16.3%) and thrombocytopenia
(13.6%). Grade 3/4 neutropenia was observed in 32.3% of patients, with febrile neutropenia in 1.1%.
Grade 3/4 AE PAL-related were reported in 40.1%, 31.4% of patients aged < 80, $80, respectively.
Regarding PAL, 23.4% of patients had a dose reduction and 41.8% had a temporary or permanent dis-
continuation due to AE. Safety data were similar in both cohorts. Geriatric data and impact on safety
will be presented. Conclusions: PALOMAGE is a unique large real-world cohort focusing on older pa-
tients treated with PAL in France. These preliminary data do not suggest any new safety signal, match-
ing data derived from PALOMA trials. The occurrence of less grade3/4 AE related to PAL in patients
aged 80 and beyondmight reflect the 30% decrease of PAL dose upfront. Effectiveness analyses are ea-
gerly awaited. Clinical trial information: EUPAS23012. Research Sponsor: Pfizer.
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Prospective longitudinal multi-omics study of palbociclib resistance in hormone receptor+/
HER2- metastatic breast cancer.

Yeon Hee Park, Seock-Ah Im, Kyunghee Park, Ji Wen, Ahrum Min, Vinicius Bonato, Seri Park, Sripad
Ram, Dae-Won Lee, Ji-Yeon Kim, Kyung-Hun Lee, Won-Chul Lee, Jisook Lee, Hyunseon(Ally) Kim,
Won-Woo Lee, Yoon-La Choi, Scott Weinrich, Han Suk Ryu, Woong-Yang Park, Zhengyan Kan,
Palbociclib Biomarker Translational Research Group (Palbo-Bio-TRG); SamsungMedical Center, Seoul,
South Korea; Cancer Research Institute, College of Medicine, Seoul National University Hospital,
Seoul, South Korea; Samsung Genome Institute, Samsung Medical Center, Seoul, South Korea; Oncol-
ogy Research & Development, Pfizer, San Diego, CA; Seoul National University Hospital, Cancer Re-
search Institute, Seoul National University College of Medicine, Seoul National University, Seoul,
South Korea; Biostatistics, Pfizer, San Diego, CA; Department of Health Sciences and Technology,
SAIHST, Seoul, South Korea; Drug Safety R&D, Pfizer, San Diego, CA; Department of Internal Medi-
cine, Seoul National University Hospital, Seoul National University College of Medicine, Seoul, South
Korea; Division of Hematology-Oncology, Department of Medicine, Samsung Medical Center, Sung-
kyunkwan University School of Medicine, Seoul, South Korea; Seoul National University Hospital,
Seoul, South Korea; Pfizer, Seoul, South Korea; Department of Pathology and Translational Genomics,
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South Korea; Pfizer
Inc., San Diego, CA

Background: The development of CDK4/6 inhibitors represents a significant advance in the treatment of
metastatic breast cancer (MBC). To better understand the impact of treatment and drug resistance at
the molecular level, we performed multi-omics profiling of matched pre-treatment, on-treatment, and
post-progression tumor biopsies from patients treated with palbociclib combined with endocrine block-
ades (AIs and fulvestrant). The purpose of the study was to identify biomarkers of palbociclib resistance
as well as to assess molecular changes during treatment, and those appearing at disease progression.
Methods: Patients with Hormone Receptor positive (HR+)/HER2- MBC treated with palbociclib in com-
bination with endocrine therapies were prospectively enrolled from July 2017 to June 2020. Of the 89
patients enrolled, we obtained tumor biopsies and matched blood samples, taken at pre-treatment, on-
treatment (6 weeks or 12 weeks) and progressive disease (PD) from 71 patients (first line: 55, second
line or later: 16 pts.) who had agreed to informed consent form. Tumor biopsies were profiled using
whole-exome sequencing (WES) and whole-transcriptome sequencing (RNA-Seq). Results: Median fol-
low-up duration was 20 (3-48) months and median age of the patients was 45 (range 30-71) years. The
median progression free survival (PFS) of 71 patients was 15 (0.7-39.8) months. The Luminal B sub-
type is associated with shorter PFS compared to Luminal A (8.6 m vs 19.3 m, p=0.03, HR=1.96). The
Luminal B subtype along with multiple cell cycle regulatory genes such as CCNE1 (8.3 m, p=0.015,
HR=2.07), CCNE2 (8.5 m, p=8.5e-3, HR=2.2), CDK2 (8.45 m, p=0.05, HR=1.79) are associated
with shorter PFS while estrogen response signatures (20.9 m, p=4.6e-3, HR=0.43) and PGR gene ex-
pression (20.2 m, p=6.2e-2, HR=0.56) are associated with more favorable prognosis. A Cox-regression
multivariate model (p=5.17e-5, C-Index=0.72) was developed and revealed that PFS is independently
associated with BRCA1/2 (HR=1.44; CI=[0.49, 4.29]), TP53mutation statuses (HR=3.58; CI=[1.58,
8.13]), the HRD mutation signature (HR=1.40; CI=[1.09, 1.81]) and the proliferative index
(HR=1.53; CI=[1.00, 2.34]), an expression signature of cell proliferation. Tumors classified as Luminal
A at baseline frequently switched into Luminal B or Her2-enriched subtypes at PD, along with up-regu-
lation of cell cycle markers and proliferation signatures. Further, tumor mutation burden (TMB) and
HRD index, a DNA-based measure of genomic instability, significantly increased from baseline to PD in
patients with TP53 and BRCA1/2 wild-type tumors. Conclusions: Our longitudinal multi-omics study
identified prognostic biomarkers as well as post-treatment enrichment of HRD related genomic scars
and frequent switching into molecular subtypes with aggressive and estrogen independence character-
istics. Clinical trial information: NCT03401359. Research Sponsor: Oncology Research & Develop-
ment, Pfizer.
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CCNE1 mRNA and cyclin E1 protein expression as predictive biomarkers for efficacy of
palbociclib plus fulvestrant versus capecitabine in the phase III PEARL study.

Javier Pascual, Miguel Gil-Gil, Christoph Zielinski, Margaret Hills, Manuel Ruiz-Borrego, Eva M.
Ciruelos, Isaac Garcia-Murillas, Montserrat Mu~noz, Bego~na Bermejo, Claire Swift, Mireia Margeli Vila,
Antonio Ant�on Torres, Bella Nissenbaum, Laura Murillo, Yuan Liu, Jesus Herranz, Rosalia Caballero,
Angel Guerrero-Zotano, Nicholas C. Turner, Miguel Martin; The Royal Marsden NHS Foundation Trust
and The Institute of Cancer Research, London, United Kingdom; Instituto Catal�an de Oncolog�ıa, Hospi-
tal Duran i Reynalds, IDIBELL. GEICAM Breast Cancer Group, Barcelona, Spain; Vienna Cancer Center,
Medical University Vienna and Vienna Hospital Association. Central European Cooperative Oncology
Group (CECOG), Vienna, Austria; The Royal Marsden Hospital NHS Foundation Trust, London, United
Kingdom; Hospital Universitario Virgen del Rocio, GEICAM Breast Cancer Group, Seville, Spain; Hospi-
tal Universitario 12 de Octubre, Madrid, Spain; The Institute of Cancer Research, London, United King-
dom; Hospital Cl�ınic Barcelona. GEICAM Breast Cancer Group, Barcelona, Spain; Hospital Clinico
Universitario Valencia. Biomedical Research Institute INCLIVA. CIBERONC ISCIII. GEICAM, Breast
Cancer Group, Valencia, Spain; Ralph Lauren Centre for Breast Cancer Research, Royal Marsden, Lon-
don, United Kingdom; Instituto Catal�an de Oncolog�ıa, Hospital Germans Trias i Pujol. GEICAM Breast
Cancer Group, Badalona, Spain; Hospital Universitario Miguel Servet. Geicam Breast Cancer Group, Za-
ragoza, Spain; CECOG Central European Cooperative Oncology, Wien, Austria; Hospital General Univer-
sitario San Jorge, GEICAM Breast Cancer Group, Huesca, Spain; Pfizer Inc, San Diego, CA; GEICAM
Breast Cancer Group, Madrid, Spain; Instituto Valenciano de Oncolog�ıa, GEICAM Breast Cancer Group,
Valencia, Spain; The Royal Marsden NHS Foundation Trust, London, United Kingdom; Instituto de In-
vestigaci�on Sanitaria Gregorio Mara~n�on, CIBERONC, Universidad Complutense de Madrid. GEICAM
Breast Cancer Group, Madrid, Spain

Background: The randomized PEARL trial found no superiority of palbociclib plus endocrine therapy
over capecitabine in patients (pts) with metastatic HR-positive, HER2-negative breast cancer resistant
to prior aromatase inhibitors (Martin M, Ann Oncol 2020). Gene expression analysis showed high
CCNE1 mRNA (CCNE1) conferring relative resistance to palbociclib in the PALOMA-3 trial (Turner N,
JCO 2019), but further validation is needed. Cyclin E1 protein (cyclin E1) expression in this context
has not been studied in randomized trials. We explored CCNE1 and cyclin E1 as predictive biomarkers
in tumor samples from the PEARL study. Methods: Formalin-fixed paraffin-embeded tumor samples
were retrieved from pts enrolled in PEARL cohort 2 (palbociclib (PAL) + fulvestrant (FUL) vs capecita-
bine (CAPE)). We measured CCNE1 using the HTG EdgeSeq Oncology Biomarker Panel (HTGMolecular
Diagnostics). Cyclin E1 immunohistochemistry (IHC) staining was performed using specific mouse
monoclonal antibody HE12 (Abcam) and scored as percentage of invasive nuclei stained (0-100%).
CCNE1 and cyclin E1 correlations were explored using Pearson coefficients. Cox regression models
were used for progression free-survival (PFS) analyses using expression levels split by median, to define
high ( > median values) vs. low expression. Site of disease and prior chemotherapy were used as con-
founders in multivariate models. Results: Analyses were conducted in 219 pts (47% receiving PAL +
FUL and 53% CAPE) with available tumors, with the analysed patients representative of the overall
study. Most samples were from the archival primary (72%), obtained > 5 years before this analysis�
(74%). CCNE1 and cyclin E1 were only moderately correlated (r = 0.5). Median CCNE1 was higher in
metastatic vs primary (7.37 vs 6.94, p < 0.01), and in luminal B and non-luminal subtypes compared
to luminal A (p < 0.001). In patients with high CCNE1 expression, median PFS on CAPE was 10.35
and PAL + FUL was 5.68 (HR = 1.63, 95% CI 1.02-2.59, p = 0.042). In patients with low CCNE1 ex-
pression, median PFS on CAPE was 9.43 and PAL + FUL was 8.97 (adjusted HR = 0.93, 95% CI 0.59-
1.48, p = 0.762, interaction p = 0.072). Median cyclin E1 protein was higher in luminal B and non-lu-
minal subtypes compared to luminal A (p < 0.01). Cyclin E1 protein expression was not predictive of
treatment effect (high cyclin E1 expression CAPE vs PAL + FUL HR = 1.17, low cyclin E1 expression
CAPE vs PAL + FUL HR = 1.21, interaction p = 0.977). Conclusions: High tumor CCNE1mRNA expres-
sion identified patients with relative resistance to palbociclib plus fulvestrant, validating prior observa-
tions although without statistical significance for interaction. Assessment of Cyclin E1 protein
expression did not show predictive value. Investigation treatments to enhance CDK4/6 inhibitor efficacy
in tumors with high CCNE1 expression is warranted. Clinical trial information: NCT02028507. Re-
search Sponsor: Pfizer and AstraZeneca.
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Characterizing demographics, clinical, and genomic characteristics for U.S. patients with
HR+, HER2- metastatic breast cancer following progression on a CDK4 and 6 inhibitor.

Fabrice Andre, Amit Aggarwal, Xi Rao, Yongmei Chen, Julie Kay Beyrer, Emily Nash Smyth,
Claudia Marota Guimareas, Lacey Litchfield, Lee Bowman; Gustave Roussy, Villejuif, France; Eli Lilly
and Company, Indianapolis, IN

Background: Cyclin-dependent kinases 4 and 6 inhibitors (CDK4 & 6i) have advanced the therapeutic
landscape for patients with hormone receptor-positive (HR+), human epidermal growth factor receptor
2-negative (HER2-) metastatic breast cancer (MBC). However, there is an unmet need for treatment
strategies following progression on CDK4 & 6i +/- endocrine therapy (ET). The objective of this analysis
is to aid in the development of post-progression treatment by characterizing genomic profiles of tumor
biopsies after progression on a CDK4 & 6i +/- ET. Methods: This is a retrospective study comparing two
cohorts of US patients (pts) diagnosed with HR+, HER2- MBC since January 2011. One cohort under-
went biopsy following progression on a CDK4 & 6i +/- ET (Cohortpost) while the second cohort under-
went biopsy with no evidence of CDK4 & 6i treatment (Cohortpre). Tumor tissue was analyzed using the
next generation sequencing Tempus xT assay that analyses 595 cancer-related genes. Of 595 molecu-
larly profiled pts, 369 had sufficient medical record data to be eligible for this analysis. Patient charac-
teristics at metastatic diagnosis and CDK4 & 6i initiation were described. For genomic profile
comparison, Mann-Whitney U-test was used for continuous variables such as tumor mutation burden
(TMB) with significance at P < 0.05; Chi-square or Fishers’ exact test was used as appropriate for cate-
gorical variables including mutation frequency, with significance at false discovery rate (FDR) < 0.2.
Results: Of 369 pts, 177 (48%) were in Cohortpre and 192 (52%) were in Cohortpost. Overall, the
mean age at the time of MBC diagnosis was 59 and 55 years, respectively; 47% and 66% of patients
had evidence of prior chemotherapy or ET; and 30% and 25% had de novo stage IV MBC. The most
common biopsy site was liver, occurring in 38% of pts overall (Cohortpre, 23%; Cohortpost, 52.6%).
The xT assay results indicated that pts in Cohortpost had significantly higher TMB compared to patients
in Cohortpre (median 2.92 vs 1.67, P < 0.0001). A subset of patients with liver mets across both co-
horts (n = 141) showed a similar, but nonsignificant trend (median 2.92 vs 2.08, P = 0.0565). Addi-
tionally, pts in Cohortpost had a higher ESR1 alteration frequency compared to Cohortpre (mutations:
32.29% vs 9.60%, FDR < 0.0001; fusions: 7% vs 3%, P = 0.1420). No significant differences were
noted in TP53, CCNE1, CCND1, RB1, CDK4, and CDK6 between cohorts. Conclusions: These findings
describe clinical characteristics and specific genomic alterations noted after progression on CDK4 & 6i
+/- ET. Further analyses will evaluate timing of resistance, mutational and transcriptomic signatures.
This may aid in understanding mechanisms of progression associated with CDK4 & 6i +/- ET, ultimately
contributing to development of treatment options post progression. Research Sponsor: Eli Lilly and
Company.
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Predictors of non-receipt of first-line CDK 4/6 inhibitors (CDK4/6i) among patients with
metastatic breast cancer (MBC).

Kimberley T Lee, Elaine Chiao, David Lim, Morgane Mouslim, Chenguang Wang, Neha Mangini, Vered
Stearns, Karen L. Smith; H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL; Johns Hop-
kins Oncology, Baltimore, MD; Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins Hospital,
Baltimore, MD; Johns Hopkins School of Public Health, Baltimore, MD; Johns Hopkins University, Bal-
timore, MD; Johns Hopkins, Lutherville, MD; The Sidney Kimmel Comprehensive Cancer Center at
Johns Hopkins School of Medicine, Baltimore, MD; Sidney Kimmel Comprehensive Cancer Center at
Johns Hopkins University, Baltimore, MD

Background: CDK4/6i improve survival outcomes for first-line treatment of patients with hormone recep-
tor positive (HR+), human epidermal growth factor-2 negative (HER2-) MBC. Yet, not all eligible pa-
tients (pts) receive a first-line CDK4/6i. We sought to describe factors associated with not receiving a
first-line CDK 4/6i among MBC pts treated at our institution. Methods: Retrospective cohort of pts with
HR+, HER2- MBC diagnosed between May 1, 2015 and June 30, 2019 treated at Johns Hopkins clinic
sites in Baltimore City (BCi), Baltimore County (BCo), and Washington DC (DC). Primary outcome was
receipt of a first-line CDK 4/6i. Clinical and demographic factors were abstracted from the electronic
medical record. Patient zip-code was used to define a low-income neighborhood (LIN) as an area where
>10% of households have median income below the federal poverty level. Univariate and multivariable
logistic regression models (determined using a stepwise model selection approach) were performed to
identify factors associated with not receiving a first-line CDK 4/6i. Results: Of the 211 pts in the cohort,
203 (96.2%) were female, 133 (63%) were White, and 53 (25%) were Black. Median age was 58 yrs
(range 25-90 yrs). 26% of pts had de novo MBC and 44% had visceral disease at diagnosis. About half,
104 (49%), were privately insured, 83 (49%) had Medicare, and 15 (7.1%) had managed care plans
including Medicaid. 118 (56%), 43 (20%), and 50 (24%) pts were treated in BCi, BCo, and DC respec-
tively. 60% (n=126) of pts received a first-line CDK 4/6i and there was a trend of increased utilization
over time with 39% of pts receiving first-line CDK4/6i in 2015 and 67% in 2019. On univariate analy-
sis, LIN, clinic site, and year of MBC diagnosis (2015-2017 vs 2018-2019) were associated with first-
line CDK4/6i use. The multivariable model included age, race, clinic site, LIN, and year of MBC diagno-
sis. In this model, pts treated in BCi were 58% less likely to receive first-line CDK 4/6i compared to
those treated in BCo (OR 0.42, 95% CI 0.18-0.95). Those diagnosed with MBC in 2017 or later were
2.6 times more likely to receive first-line CDK4/6i than those diagnosed prior (OR 2.63, 95% CI 1.45-
4.83). Those who lived in a LIN were 39% less likely to receive first-line CDK4/6i vs those in a non-LIN,
though this was no longer statistically significant (OR 0.61, 95% CI 0.32-1.13). Conclusions:We iden-
tified disparities in the use of CDK4/6i for first-line treatment of MBC. Lower use was observed among
pts who received care at our urban Baltimore city site with a trend towards lower use among pts from
lower-income neighborhoods. These findings highlight potential barriers with accessing oral cancer
therapies - cost, patient distrust, and/or systemic bias. Further work is needed to delineate the multi-
level factors contributing to these disparities and to develop resources to overcome these barriers and
achieve equitable utilization of these drugs. Research Sponsor: Pfizer.
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Safety and activity of single-agent giredestrant (GDC-9545) from a phase Ia/b study in
patients (pts) with estrogen receptor-positive (ER+), HER2-negative locally advanced/
metastatic breast cancer (LA/mBC).

Komal L. Jhaveri, Valentina Boni, Joohyuk Sohn, Rafael Villanueva-V�asquez, Aditya Bardia, Peter
Schmid, Elgene Lim, Jaymin M. Patel, Jose Alejandro Perez-Fidalgo, Sherene Loi, Seock-Ah Im, Smita
Kshirsagar, Mary R. Gates, John Bond, Jennifer Eng-Wong, Ching-Wei Chang, Nicholas C. Turner,
Elena Lopez Miranda, Laura Garc�ıa-Est�evez, Meritxell Bellet; Memorial Sloan Kettering Cancer Center,
New York, NY; START Madrid-CIOCC, Centro Integral Oncologico Clara Campal, HM Hospitales Sanchi-
narro, Madrid, Spain; Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea;
ICO l’Hospitalet–Hospital Duran i Reynals, Barcelona, Spain; Massachusetts General Hospital Cancer
Center, Boston, MA; Barts Cancer Institute, Queen Mary University of London, London, United King-
dom; Connie Johnson Breast Cancer Research Laboratory, Garvan Institute of Medical Research, St Vin-
cent’s Clinical School, Faculty of Medicine, UNSW Sydney, Darlinghurst, Australia; Beth Israel
Deaconess Medical Center, Boston, MA; Hospital Clinico Universitario de Valencia, INCLIVA, CIBER-
ONC, Valencia, Spain; Peter MacCallum Cancer Centre, Melbourne, VIC, Australia; Seoul National Uni-
versity College of Medicine, Seoul, South Korea; Genentech, Inc., South San Francisco, CA;
Department of Early Clinical Development, Genentech, Inc., South San Francisco, CA; Royal Marsden
Hospital, London, United Kingdom; Hospital Universitario Ram�on y Cajal, Madrid, Spain; MD Anderson
Cancer Center Madrid, Madrid, Spain; Vall d’Hebron University Hospital and Vall d’Hebron Institute of
Oncology, Barcelona, Spain

Background: Targeting ER activity and/or E synthesis is a mainstay of ER+ BC treatment, but many pts relapse
during/after adjuvant endocrine therapy (ET) or develop resistance via ESR1mutations that drive E-indepen-
dent transcription and proliferation. Most tumors remain ER signaling-dependent and pts may respond to
second-/third-line ET after disease progression (PD) on prior therapies (Di Leo 2010; Baselga 2012). Gire-
destrant, a highly potent, nonsteroidal oral selective ER degrader, achieves robust ER occupancy, is active
despite ESR1mutations, and was well tolerated ± palbociclib with encouraging antitumor activity in the non-
randomized, open-label, dose-escalation and -expansion, phase Ia/b GO39932 study (NCT03332797; Jha-
veri 2019; Lim 2020). We present updated interim data from the dose-escalation and -expansion single-
agent giredestrant cohorts. Methods: Pts had #2 prior therapies in the LA/mBC setting with disease recur-
rence/PD while being treated with adjuvant ET for $24 mo and/or ET in the LA/mBC setting, and derived a
clinical benefit (CB) from therapy (tumor response/stable disease [SD] $6 mo). Pts received 10, 30, 90/
100, or 250 mg PO giredestrant QD on D1–28 of each 28-day cycle. Pts were postmenopausal (medical
menopause on LHRH agonists was allowed with $100 mg giredestrant). Results: Clinical cutoff: Jul 31,
2020; median prior therapy lines in the LA/mBC setting: 1; mean dose intensity: 98%. Safety/activity: see
the table below. No adverse events (AEs) led to study drug withdrawal. No dose-limiting toxicities (DLTs) oc-
curred; maximum tolerated dose was not reached. Most common AEs in 107 pts: fatigue (22; 21%), arthral-
gia (18; 17%), and nausea (17; 16%); largely grade 1/2. Related grade 3 AEs were infrequent (5; 5%); none
were grade 4/5 per investigator assessment (grade 5 duodenal perforation occurred with 90/100 mg after
stopping giredestrant due to PD). 8 (7%) had bradycardia (none with 10 mg or the 30 mg phase 3 dose; all
grade 1 except one grade 2 at 250 mg; no treatment interruptions/dose reductions were required). Objective
responses and CB were observed at all doses. Conclusions: Single-agent giredestrant was well tolerated at all
doses, with no DLTs. AEs were generally low grade and in keeping with expected AEs for ETs. Clinical activity
was observed at all doses. Updated data, including biomarker and correlative data, will be presented. Clinical
trial information: NCT03332797. Research Sponsor: Genentech, Inc.

Pts (%) unless specified
10 mg
n=6

30 mg
n=41

90/100 mg
± LHRH
n=51

250 mg
± LHRH
n=9

AEs, pts with $1:
Grade $3 1 (17) 4 (10) 14 (27) 1 (11)
Serious 0 2 (5) 6 (12) 0
Leading to dose reduction 0 1 (2) 2 (4) 0
Activity
Median progression-free
survival,
mo (95% CI)

5.3
(1.7–15.6)

7.2
(3.5–13.6)

7.9
(5.3–16.7)

5.4 (1.7–not
evaluable)

CB rate: complete + partial
response (PR) + SD $6 mo

1/6 (17) 13/27 (48) 27/51 (53) 3/9 (33)

PR 1 (17) 2 (5) 5 (10) 0
SD 2 (33) 20 (49) 28 (55) 5 (56)
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Phase I/II study of H3B-6545, a novel selective estrogen receptor covalent antagonist
(SERCA), in estrogen receptor positive (ER+), human epidermal growth factor receptor 2
negative (HER2-) advanced breast cancer.

Erika P. Hamilton, Judy S. Wang, Timothy J. Pluard, Stephen R. D. Johnston, Aki Morikawa,
Elizabeth Claire Dees, Robert Hugh Jones, Barbara B. Haley, Anne Caroline Armstrong, Adam Louis
Cohen, Pamela N. Munster, Gail Lynn Shaw Wright, Fadi Kayali, Manav Korpal, Jianjun Alan Xiao,
Jenny Long, Benoit Destenaves, Lei Gao, Antonio Gualberto, Dejan Juric; Sarah Cannon Research Insti-
tute and Tennessee Oncology, PLLC, Nashville, TN; Johns Hopkins Medical Institutions, Baltimore,
MD; St Luke’s Cancer Institute, Kansas City, MO; The Royal Marsden NHS Foundation Trust, London,
United Kingdom; University of Michigan, Ann Arbor, MI; UNC Lineberger Comprehensive Cancer Cen-
ter, Chapel Hill, NC; Velindre Cancer Centre, Cardiff, United Kingdom; University of Texas Southwest-
ern Medical Center, Internal Medicine, Dallas, TX; Christie Hospital NHS Foundation Trust,
Manchester, United Kingdom; Huntsman Cancer Institute at the University of Utah, Salt Lake City, UT;
University of California San Francisco, San Francisco, CA; Sarah Cannon Research Institute and Florida
Cancer Specialists, New Port Richey, FL; Arcadia Medcl Assocs, Arcadia, FL; H3 Biomedicine, Cam-
bridge, MA; Eisai Inc., Cambridge, MA; Massachusetts General Hospital Cancer Center, Harvard Medi-
cal School, Boston, MA

Background: H3B-6545, a selective, small molecule covalent antagonist of ERa demonstrated preclini-
cal and preliminary clinical activity against ER+ breast cancer (Hamilton EP, SABCS, 2020). This study
evaluated the activity and tolerability of H3B-6545 in patients (pts) with metastatic ER+, HER2-,
breast cancer refractory to endocrine therapy. Methods: Patients received H3B-6545 once daily at the
recommended phase II dose of 450 mg. The primary objective of the phase II is to estimate the objec-
tive response rate (ORR), progression-free survival (PFS), clinical benefit rate (CBR) and secondary ob-
jectives include safety. Results: 83 pts were treated with 450 mg in the phase II part of the trial.
Additionally, 11 pts were treated with 450 mg in the phase I part of the trial and are included in this
analysis. Median age was 62 years (range: 38 to 87 years), 81% had liver and/or lung metastases, and
the median number of prior therapies for metastatic disease was 3 (range: 1 to 8). Prior CDK4/6 inhibi-
tors, aromatase inhibitors, fulvestrant, and chemotherapy were received by 85%, 80%, 72%, and 50%
of the pts, respectively. 58 pts (62%) had detectable ESR1 mutations in liquid biopsies, including 10
(11%) and 19 pts (20%) who had clonal Y537S and clonal D538G mutation, respectively. As of Janu-
ary 29, 2021, grade (gr) 2 or higher adverse events (AE) reported in $10% were anemia (19%), fatigue
(16%), nausea (17%), and diarrhea (12%). Laboratory gr 2 or higher abnormalities reported in $10%
pts were creatinine clearance decrease (38%), hemoglobin decrease (37%), bilirubin increase (12%),
ALT increase (14%), AST increase (13%), and creatinine increase (11%). AE of gr 1 sinus bradycardia
(asymptomatic) was reported in 34% and gr 2 (symptomatic, no intervention needed) was reported in
5%. Gr 2 and 3 QTcF prolongation were reported in 2 and 3 pts, respectively. There were no treatment-
related deaths. Efficacy estimates are presented in the table below. Responses were observed in heavily
pretreated pts, pts with visceral metastases and in pts who received prior fulvestrant, CDK4/6 inhibitor,
and/or chemotherapy in the metastatic setting. Conclusions:H3B-6545 has a manageable safety profile
and demonstrated single-agent anti-tumor activity in heavily pretreated ER+, HER2- mBC patients.
Clinical activity was observed in pts with ESR1 mutations. Clinical trial information: NCT03250676.
Research Sponsor: H3 Biomedicine / Eisai.

Efficacy estimates.

Efficacy endpoint All pts (N = 94)
Pts with clonal
Y537S (N = 10)

Pts with clonal
D538G (N = 19)

ORR (n, %) 12 (17%)1 3 (30%) 0 (0%)
Median duration of response (mo, 95% CI) 7.6 (5.4, NE) –2 –
CBR (%) 30 (32%) 6 (60%) 6 (32%)
Median PFS (mo, 95% CI) 5.1 (3.2, 6.2) 7.3 (0.8, 11.2) 5.4 (1.7, 7.2)

CI: Confidence interval.
1 Based on 72 pts who are response-evaluable. All 12 pts had confirmed partial responses.
2 Not estimated due to small number of responders.
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A phase Ib study of proxalutamide (GT0918) in women with androgen receptor-positive
metastatic breast cancer.

Huiping Li, Hanfang Jiang, Yongmei Yin, Zhongsheng Tong, Quchang Ouyang, Kunwei Shen, Zhongyu
Yuan, Cuizhi Geng, Ran Ran, Ruyan Zhang, Ya-Xin Liu, Jiayang Zhang, Wei Li, Qing Qu, Qiaoxia Zhou,
Xunwei Dong, Luping Meng, Xiaoyan Zhu, Zhen Yi, Youzhi Tong; Beijing Cancer Hospital, Beijing, Chi-
na; Peking University Cancer Hospital, Beijing, China; Department of Oncology, The First Affiliated Hos-
pital of Nanjing Medical University, Nanjing, China; Department of Medical Oncology, Tianjin Medical
University Cancer Institute and Hospital, Tianjin, China; Department of Medical Oncology, Hunan Can-
cer Hospital, Changsha, Hunan, China; Comprehensive Breast Health Center, Shanghai Ruijin Hospital,
Shanghai Jiaotong University School of Medicine, Shanghai, China; Department of Medical Oncology,
Sun Yat-sen University Cancer Center, Guangzhou, China; Fourth Hospital of Hebei Medical University,
Shijiazhuang, China; Department of Breast Oncology, Peking University Cancer Hospital and Cancer In-
stitute, Beijing, China; Department of Breast Oncology, Peking University Cancer Hospital & Institute,
Beijing, China; Department of Breast Oncology, Peking University Cancer Hospital, Beijing, China; The
First Afliated Hospital of Nanjing Medical University, Nanjing, China; Ruijin Hospital, Shanghai Jiao-
tong University School of Medicine, Shanghai, China; Kintor Pharmaceutical Limited, Suzhou, China;
Suzhou Kintor Pharmaceuticals Inc, Suzhou, China

Background: Androgen receptor (AR) is an emerging prognostic marker and therapeutic target in breast
cancer. AR is expressed in 60% to 80% of breast cancers. Recent studies have shown the association
between AR signaling and tumor carcinogenesis in breast cancer, suggesting AR pathway as a potential
target for breast cancer treatment. However, no AR targeting therapies have been approved for treating
breast cancer. GT0918 is a new chemical entity of AR antagonist with possible AR down-regulation. We
had finished the phase I study and submitted the paper. Here we present a multicenter, open-label
phase Ib trial assessing the safety and efficacy of GT0918 in women with AR positive metastatic breast
cancer. The primary objective is to evaluate the efficacy of GT0918. The secondary objectives are to as-
sess its safety and to explore the relevant biomarkers. Methods: This is an expansion study of a phase I
dose-escalation trial. In this phase Ib study, only patients with AR positive metastatic breast cancer
were enrolled. All eligibled patients would take GT0918 orally once a day, of a 28 -day cycle. After 2
cycles’ safety and tolerability assessment, patients could choose to continue their treatment until they
experience disease progression, intolerable toxicities, death, or withdrew consent. The primary efficacy
endpoints were 8-week disease control rate (DCR) and 16-week DCR. The secondary efficacy endpoint
was progression free survival (PFS). Results: In total, 45 patients were enrolled in the study at 200mg (n
= 30) and 300mg (n = 15) doses. The most common ($10%) treatment-related adverse events (AEs)
were asthenia (42.2%), aspartate aminotransferase increased (26.7%), blood cholesterol in-
creased(17.8%), alanine aminotransferase increased (17.8%), decreased appetite (17.8%), blood tri-
glycerides increased (13.3%), blood lactate dehydrogenase increased (13.3%), anaemia (13.3%),
blood alkaline phosphatase increased (11.1%), gamma-glutamyltransferase increased (11.1%), uri-
nary tract infection (11.1%). Grade 3/4 AEs were reported in 9 patients (20%). No treatment-related
deaths occurred. The 8-week and 16-week DCR were both 22.2% (n = 10) (95% CI 10.08%,
34.37%). The median PFS was 1.8 months (95% CI 1.8, 1.9) in all patients. 12 out of 45 (26.7%)
were triple negative breast cancer cases. The median PFS was 1.9 months (95% CI 1.7, 9.1), 4 out of
12 patients (33.3%)> 6 months, 2 out of 12 patients (16.7%)> 9 months. Conclusions: GT0918 has
been shown to be well tolerated and may provide potential clinical benefits to AR positive metastatic
breast cancer patients. This study demonstrated triple negative in AR positive patients had more bene-
fit. Clinical trial information: NCT04103853. Research Sponsor: the National Science and Technology
Major Project of the Twelfth Five-Year Plan and the National Science and Technology Major Project of
the Thirteenth Five-Year Plan.
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Efficacy of enobosarm, a selective androgen receptor (AR) targeting agent, correlates with
the degree of AR positivity in advanced AR+/estrogen receptor (ER)+ breast cancer in an
international phase 2 clinical study.

Carlo Palmieri, Hannah M. Linden, Stephen Birrell, Elgene Lim, Lee S. Schwartzberg, Hope S. Rugo,
Patrick Wayne Cobb, Kirti Jain, Charles L. Vogel, Joyce O’Shaughnessy, Stephen R. D. Johnston,
Robert H. Getzenberg, K. Gary Barnette, Mitchell S. Steiner, Adam Brufsky, Beth Overmoyer; Clatter-
bridge Cancer Centre NHS Foundation Trust, Wirral, United Kingdom; University of Washington Medi-
cal Center, Seattle Cancer Care Alliance, Seattle, WA; Wellend Health/Burnside Hospital, Toorak
Gardens, Australia; Olivia Newton John Cancer & Wellness Centre, Heidelberg, Australia; West Cancer
Center, Memphis, TN; University of California, San Francisco, San Francisco, CA; Frontier Cancer Cen-
ter, Billings, MT; Ashland Bellefonte Cancer Ctr, Ashland, KY; Sylvester At Deerfield Beach, Deerfield
Beach, FL; Texas Oncology-Baylor Sammons Cancer Center, US Oncology, Dallas, TX; The Royal Mars-
den NHS Foundation Trust, London, United Kingdom; Veru Inc., Miami, FL; GTx, Inc., Memphis, TN;
NSABP/NRG Oncology, and the UPMC Hillman Cancer Center, Pittsburgh, PA; Dana-Farber Cancer In-
stitute, Boston, MA

Background: The AR is expressed in up to 90% of ER+ breast cancer where it acts as a tumor suppres-
sor. Historically, therapy with synthetic androgens had efficacy, but virilizing side effects and toxicity
limited their use. Enobosarm is a selective AR activating agent that does not cause masculinization and
has positive attributes such as promotion of bone and improvement of physical function. In a phase 2
study, correlation between the degree of AR staining and antitumor activity in AR+/ER+ patients with
metastatic breast cancer (MBC) was examined.Methods: A phase 2, open label, parallel design random-
ized study was conducted in 136 patients to evaluate the efficacy and safety of enobosarm in heavily
pretreated women with AR+/ER+ MBC. Patients were randomized to 9 mg (n=72) or 18 mg (n=64) of
oral daily enobosarm. AR expression (%AR nuclei staining) in breast cancer samples was determined
centrally by immunohistochemistry. The correlation between %AR staining and clinical outcomes was
examined with a focus on the 9mg dose, selected for the phase 3 study and the optimal %AR staining
established. Results: Tumor objective outcomes correlated with percent AR staining (Table). Further,
using a 40% AR staining cutoff in patients with measurable disease, the clinical benefit rate (CBR) for
$40% AR is 80% and <40% is 18% (p<0.0001). Best objective tumor response (BOR) in patients
with $40% AR is 48% and <40% is 0% (p<0.0001). At $40% AR, median radiographic progression
free survival (rPFS) is 5.47 and mean is 7.15 months vs <40% AR where the median rPFS is 2.72 and
mean is 2.7 months. Similar %AR staining correlation was observed in the 18mg cohort. Enobosarm
treatment was well tolerated with significant positive effects on quality of life measurements. Conclu-
sions: Enobosarm is a novel oral selective AR activating agent in which a higher % AR staining correlates
with a greater antitumor activity. By targeting and activating AR, enobosarm may represent a new hor-
mone treatment approach for AR+/ER+ MBC. The phase 3, ARTEST trial will commence in early 2021
and randomize patients with AR+/ER+/HER2- heavily treated MBC that have progressed on a non-ste-
roidal aromatase inhibitor, fulvestrant and CDK 4/6 inhibitor to receive enobosarm or standard endo-
crine therapy. Clinical trial information: NCT02463032. Research Sponsor: Veru Inc.

AR % n
Median rPFS
(months)

Average rPFS
(months)

Objective
Responses (CR+PR)

Objective
Response Rate

Clinical Benefit
Response Rate

<20 13 2.70 2.83 0 0% 15%
20-40 9 2.77 2.51 0 0% 22%
40-60 7 2.93 4.62 3 43% 86%
60-80 10 5.60 8.10 6 60% 80%
$80 8 6.23 8.18 3 38% 75%
<40 22 2.72 2.70 0 0% 18%
$40 25 5.47 7.15 12 48% 80%
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Prevalence of HER2 low in breast cancer subtypes using the VENTANA anti-HER2/neu
(4B5) assay.

Marietta Scott, Michel Erminio Vandenberghe, Paul Scorer, Anne-Marie Boothman, Craig Barker; Astra-
Zeneca R&D, Cambridge, United Kingdom

Background: Breast cancer patients with HER2 low expression by immunohistochemistry (IHC), defined
as IHC1+ or IHC2+ without gene amplification (ISH-) do not respond to conventional anti-HER2 thera-
pies such as trastuzumab or pertuzumab. The HER2-targeted antibody-drug conjugate (ADC) trastuzu-
mab deruxtecan (T-DXd) showed efficacy in late line HER2-overexpressing patients, with some
responses in patients with low HER2 expression. Two of the market leading IHC IVDs are Dako Hercept-
est and Ventana 4B5. T-DXd is being investigated in HER2 low patients as determined by the VENTANA
anti-HER2/neu (4B5) assay in the phase III DESTINY-Breast04 study. There is a paucity of information
on prevalence of IHC1+/2+ in different breast cancer subtypes, which this study aims to address.Meth-
ods: HER2 status was calculated from 3750 consecutive primary or metastatic breast cancer patient
samples successfully stained using the 4B5 assay and scored locally according to ASCO/CAP 2018
guidelines. Samples were obtained from 3 anatomic pathology labs that support networks of US com-
munity hospitals. 500 additional breast cancer samples, pre-selected to include a range of IHC staining
(concordance cohort), were stained with both 4B5 and HercepTest (Dako/Agilent) and scored (IHC0,
IHC1+, IHC2+, IHC3+) at a central laboratory. Results: Prevalence of HER2 categories in 3750 consec-
utive breast cancer samples is presented in the table below. >50% of estrogen-receptor positive
(ER+ve) and progesterone receptor positive (PR+ve) subtypes are HER2 low. In the 500 sample concor-
dance cohort, 28.0% were IHC1+/2+ using the 4B5 assay compared with 11.6% using HercepTest.
HercepTest identified IHC1+/2+ staining in 21.6% [95%CI:15.1,29.4] of the patients classified as
IHC1+/2+ by 4B5. 98.3% [95%CI: 96.2, 99.5] of samples IHC0 by 4B5 were also IHC0 by Hercept-
est. Conclusions: HER2 IHC1+/2+ (ISH-) by Ventana 4B5 represent a significant proportion of breast
cancer patients and more than 50% of ER+ve and PR+ve subtypes. The 4B5 assay classed several pa-
tients as IHC1+/2+ that are IHC0 by Herceptest, but almost all patients IHC0 by 4B5 were also IHC0
by Herceptest. Research Sponsor: AstraZeneca.

Subtype (n)
Prevalence IHC0
% [95% CI]

Prevalence IHC1+/2+
(ISH-) [HER2 low]
% [95% CI]

Prevalence IHC2+ (ISH+)/IHC3+
% [95% CI]

Total breast cancer (3727) 35.9 [34.4, 37.5] 51.1 [49.5, 52.8] 13.0 [11.9, 14.1]
ER+ve (3028) 34.1 [32.5, 35.9] 55.4 [53.6, 57.2] 10.4 [9.4, 11.6]
ER-ve (588) 43.9 [39.0, 48.0] 29.8 [26.1, 33.6] 26.4 [22.8, 30.1]
PR+ve (2671) 34.6 [32.8, 36.4] 55.9 [54.0, 57.8] 9.5 [8.4, 10.7]
PR-ve (945) 39.0 [35.9, 42.2] 38.0 [34.9, 41.2] 23.0 [20.3, 25.8]
ER or PR+ve (3086) 34.1 [32.4, 35.8] 55.2 [53.4, 57.0] 10.7 [9.6, 11.8]
ER/PR-ve (530) 45.3 [41.0, 49.6] 28.1 [24.3, 32.1] 26.6 [22.9, 30.6]
Triple negative (389) 61.7 [56.7, 66.6] 38.3 [33.4, 43.3] Not applicable

BREAST CANCER—METASTATIC

© 2021 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://abstracts.asco.org


1022 Poster Discussion Session

RC48-ADC, a HER2-targeting antibody-drug conjugate, in patients with HER2-positive and
HER2-low expressing advanced or metastatic breast cancer: A pooled analysis of two
studies.

Jiayu Wang, Yunjiang Liu, Qingyuan Zhang, Jifeng Feng, Jianmin Fang, Xuelian Chen, Yiqun Han, Qing
Li, Pin Zhang, Peng Yuan, Fei Ma, Yang Luo, Ying Fan, Ruigang Cai, Shanshan Chen, Qiao Li, Yiqun Li,
Binghe Xu; Department of Medical Oncology, National Cancer Center/National Clinical Research Center
for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing, China; Fourth Hospital of Hebei Medical University, Shijiazhuang, China; Harbin Medical Uni-
versity Cancer Hospital, Harbin, China; Jiangsu Cancer Hospital, Nanjing/Jiangsu, China; School of Life
Science and Technology, Tongji University, Shanghai, China; National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, China

Background: Currently, there are no standard $3 line regimens recommended for HER2-positive (IHC
3+, or IHC 2+/FISH+) advanced or metastatic breast cancer, and no recommended HER2-targeting
treatment for HER2-low expressing (IHC 2+/FISH-, or IHC 1+) population. RC48-ADC is an innovative
HER2-targeting antibody-drug conjugate with a cleavable linker and a potent microtubule inhibitor pay-
load MMAE that has a bystanding effect in tumor cell killing.Methods: C001 CANCER (NCT02881138)
was a dose-escalation phase I study (0.5, 1.0, 1.5, 2.0, and 2.5 mg/kg) with the 3+3 design among
HER2-positive patients. C003 CANCER (NCT03052634) was a phase Ib study with 1.5, 2.0, and 2.5
mg/kg doses in the HER2-positive subgroup and 2.0 mg/kg dose in both IHC 2+/FISH-, and IHC 1+
HER2-low expressing subgroup. C003 CANCER is currently ongoing for IHC 1+ patients. Pooled analysis
of the two studies was conducted for the efficacy and safety of RC48-ADC in HER2-positive or HER2-low
expressing subgroups. Results: At the time of data cutoff (December 31, 2020), 118 female breast can-
cer patients were enrolled and treated with RC48-ADC. 70 patients (59.3%) were HER2-positive and 48
patients (40.7%) were HER2-low expressing. At baseline, 77 patients (65.3%) had liver metastases, 50
patients (42.4%) were ECOG PS 1, 47 patients (39.8%) had received $3 prior chemotherapy regimens.
In the HER2-positive subgroup, ORRs for 1.5, 2.0, and 2.5 mg/kg doses were 22.2% (95% CI: 6.4%,
47.6%), 42.9% (95% CI: 21.8%, 66.0%), and 40.0% (95% CI: 21.1%, 61.3%). mPFSs for 1.5, 2.0,
and 2.5 mg/kg cohorts were 4.0 months (95% CI: 2.6, 7.6), 5.7 months (95% CI: 5.3, 8.4) and 6.3
months (95% CI: 4.3, 8.8). In the HER2-low expressing subgroup, the ORR and mPFS were 39.6%
(95%CI: 25.8%, 54.7%) and 5.7months (95%CI: 4.1, 8.3). ORR andmPFS for IHC2+/FISH- patients
were 42.9% (15/35) and 6.6 months (95% CI: 4.1, 8.5). For IHC1+ patients, even though the COVID-
19 pandemic led to treatment postpone for some patients, ORR and mPFS reached 30.8% (4/13) and
5.5 months (95% CI: 2.7, 11.0). The common treatment-related adverse events (TRAEs) were AST in-
creased (64.4%), ALT increased (59.3%), hypoesthesia (58.5%), white blood cell count decreased
(48.3%), and neutrophil count decreased (47.5%); most were grade 1-2 in severity. Neutrophil count
decreased (16.9%), GGT increased (12.7%), and fatigue (11.9%) were the grade 3 and above TRAEs
occurring in $ 10% of the overall population. Conclusions: RC48-ADC showed consistent efficacy in
HER2-positive and HER2-low expressing subgroups. The 2.0mg/kg Q2W showed amore favorable bene-
fit-risk ratio than other dose levels. No new safety signals were observed. Further studies are initiated to
evaluate the efficacy and safety of RC48-ADC in various settings. Clinical trial information:
NCT02881138; NCT03052634. Research Sponsor: Remegen.
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BEGONIA: Phase 1b/2 study of durvalumab (D) combinations in locally advanced/
metastatic triple-negative breast cancer (TNBC)—Initial results from arm 1, d+paclitaxel
(P), and arm 6, d+trastuzumab deruxtecan (T-DXd).

Peter Schmid, Seock-Ah Im, Anne Armstrong, Yeon Hee Park, Wei-Pang Chung, Zbigniew Nowecki,
Simon Lord, Piotr Jan Wysocki, Yen-Shen Lu, Hannah Dry, Vatsala Karwe, Ross Stewart, Pia
Herbolsheimer, Ana Tablante Nunes, Kyung Hae Jung; Barts Cancer Institute, Queen Mary University
of London, London, United Kingdom; Cancer Research Institute, College of Medicine, Seoul National
University Hospital, Seoul, South Korea; Christie Hospital NHS Foundation Trust and Faculty of Biolo-
gy, Medicine and Health, University of Manchester, Manchester, United Kingdom; Samsung Medical
Center, Seoul, South Korea; Department of Oncology, National Cheng Kung University Hospital, College
of Medicine, National Cheng Kung University, Tainan, Taiwan; Maria Sklodowska-Curie National Re-
search Institute of Oncology, Warsaw, Poland; Department of Oncology, Medical Sciences Division, Uni-
versity of Oxford, Oxford, United Kingdom; Jagiellonian University-Medical College, Department of
Oncology, Krakow, Poland; Department of Oncology, National Taiwan University Hospital, Taipei, Tai-
wan; AstraZeneca, Gaithersburg, MD; AstraZeneca Pharmaceuticals LP, Gaithersburg, MD; Department
of Oncology, Asan Medical Center, College of Medicine, University of Ulsan, Seoul, South Korea

Background: Chemotherapy with immune checkpoint inhibitors can improve outcomes vs chemotherapy
alone in patients (pts) with metastatic TNBC; however, many still have poor clinical outcomes. BEGO-
NIA is an ongoing 2 part, multicenter, multiarm, open-label platform study evaluating safety and effica-
cy of D (anti–PD-L1)+P and D±P combined with novel therapies as first-line (1L) treatment for
metastatic TNBC (NCT03742102). We report initial results from Part 1 of Arm 1, D+P, and Arm 6,
D+T-DXd, an antibody-drug conjugate comprising an anti-HER2 antibody, tetrapeptide-based cleavable
linker, and topoisomerase I inhibitor payload. Methods: Eligible pts had untreated unresectable locally
advanced or metastatic TNBC. Pts with HER2-low–expressing tumors (IHC 2+/ISH–, IHC 1+/ISH–, or
IHC 1+/ISH untested) per local testing were assigned to the D+T-DXd arm. Pts received D (1500 mg IV
Q4W)+P (90 mg/m2 IV Day 1, 8, 15 Q4W) in Arm 1 and D (1120 mg IV)+T-DXd (5.4 mg/kg IV) Q3W in
Arm 6, until progression or unacceptable toxicity. Primary objectives are safety and tolerability. Second-
ary endpoints include objective response rate (ORR), duration of response (DoR), and progression-free
survival (PFS). Tumors were assessed Q8W (D+P) or Q6W (D+T-DXd). The first 6 pts treated with D+T-
DXd were evaluated for dose-limiting toxicities (DLTs), with additional pts enrolled if D+T-DXd was tol-
erated. Study arms are noncomparable due to differing eligibility criteria, treatments, and data maturi-
ty. Results: Arm 1 D+P (data cutoff Sep 2020): 23 pts received D+P (7 ongoing); 2 discontinued D+P
due to AEs. Median follow-up time was 16.6 (range 8.5–19.8) mos. Any Grade 3/4 AEs and SAEs were
experienced by 10 (44%) and 1 (4%) pts, respectively. D dose was delayed for 7 (30%) pts. Confirmed
ORR was 13/23 (57%) with 54% of those remaining in response at 12 mos (median DoR not reached).
Median PFS was 7.3 (95% CI 5.4–13.8) mos in the D+P arm. Arm 6 D+T-DXd (data cutoff Nov 2020):
11 pts received D+T-DXd to date (all ongoing). Median follow-up time was 2.3 (0–6) mos. Any Grade 3/
4 AEs and SAEs were experienced by 4 (36%) and 1 (9%) pts, respectively. Pts who received D+T-DXd
had no DLTs and 1 had a Grade 1 troponin increase. D dose was delayed and T-DXd dose reduced for 2
(18%) pts each. Confirmed ORR was 4/4 (100%; only 4 pts had the opportunity to complete 2 on-treat-
ment disease assessments) with all 4 remaining in response at data cutoff (median DoR not reached).
Conclusions: D+P demonstrated a tolerable safety profile and response rate as expected for a 1L TNBC
IO/taxane combination. D+T-DXd showed promising early safety and efficacy in 1L HER2-low–express-
ing TNBC; pt evaluation and enrollment for D+T-DXd are ongoing. D+T-DXd data will be updated and
the impact of PD-L1 expression in both arms will be examined. Clinical trial information:
NCT03742102. Research Sponsor: AstraZeneca, Pharmaceutical/Biotech Company.
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Phase I study of A166 in patients with HER2-expressing locally advanced or metastatic
solid tumors.

Xichun Hu, Jian Zhang, Rujiao Liu, Shuiping Gao, Yan Qing, Shuli Yi, Juanjuan Yuan, Hong Chen, Bin
Fan, Haochuan Zheng, Jingyi Wang; Department of Medical Oncology, Fudan University Cancer Hospi-
tal, Shanghai, China; Department of Medical Oncology, Fudan University Shanghai Cancer Center,
Shanghai, China; Fudan University Shanghai Cancer Center, Shanghai, China; Sichuan Kelun-Biotech
Biopharmaceutical Co., Ltd., Chengdu, China

Background: A166 is an antibody-drug conjugate composed of a novel cytotoxic drug (Duo-5, anti-mi-
crotubule agent) site-specifically conjugated to an anti-HER2 antibody (transtuzumab) via a stable pro-
tease-cleavable valine citrulline linker. In a phase I trial in US patients (pts) with relapsed or refractory
advanced solid tumor, A166 had an acceptable toxicity profile and best objective response rate (ORR)
of 36% at efficacious dose levels (Yongheng Liu et al. ASCO 2020). Here we report a phase I study of
A166 in Chinese pts with locally advanced or metastatic solid tumors (CTR20181301). Methods:
KL166-I-01-CTP is a single arm, open-label, dose-escalation and dose-expansion phase I study evalu-
ating A166 in pts with HER2-expressing locally advanced or metastatic solid tumors. Pts received
A166 at doses of 0.1, 0.3, 0.6, 1.2, 2.4, 3.6, 4.8, 6.0 mg/kg IV Q3W. Dose cohorts were expanded at
4.8 and 6.0 mg/kg Q3W. The objectives were to determine the safety and tolerability, pharmacokinetics
and antitumor activity of A166. Results: 57 pts (median age 53 [range 26-74], 50 female, 7 male) en-
rolled from Aug 1, 2018 to Nov 30, 2020. HER2 expression was available for all 57 pts: 51 HER2-posi-
tive (3+ or 2+/ISH+), 6 HER2-low (1+ or 2+/ISH-). 61.4% (35/57) had received $5 prior lines of
therapy. No DLTs were observed in all dose groups. Any grade treatment-related AEs (TRAEs) were
documented in 96.5% (55/57) of pts, with 31.6% (18/57) being grade 3 or higher. Common TRAEs
were corneal epitheliopathy (73.7%), vision blurred (59.6%), peripheral sensory neuropathy (26.3%),
dry eye (21.1%), anemia (19.3%), hyponatremia (19.3%). Most common grade $3 TRAEs were corne-
al epitheliopathy (17.5%), hypophosphatemia (5.3%), and dry eye (5.3%). Four pts had serious AEs,
two of which were possibly related to the study drug, including thrombosis and fatigue. TRAEs led to
5.3% (3/57) dose reduction and 5.3% (3/57) treatment discontinuation. One death occurred during
the treatment due to progressive disease. At the doses of 0.3-6.0 mg/kg, the exposure of ADC in serum
were dose dependent and the mean half-life was found to be 1.17-11.04 days. Serum free toxins was
about 0.1% and 0.2% of total A166 (ADC) on a molar basis with the Cycle 1 Cmax and AUC, respective-
ly. At efficacious dose, 36 HER2-positive breast cancer pts with measurable disease were assessed for
efficacy, best ORR were 59.1% (13/22) and 71.4% (10/14) in 4.8 and 6.0 mg/kg cohort, respectively.
Median progression-free survival (PFS) was not reached, and one patient in 4.8 mg/kg cohort has under-
gone the treatment for more than 19 months. Conclusions: A166 had a manageable safety profile and
high stability in the circulation with much lower acute hematological and gastrointestinal toxicities in
terms of incidence rate and grade. It demonstrated promising antitumor activity with clinically mean-
ingful responses in heavily pretreated subjects with HER2-positive breast cancer. Clinical trial
information: CTR20181301. Research Sponsor: Sichuan Kelun-Biotech Biopharmaceutical Co., Ltd.
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Serial circulating tumor DNA samples from patients with metastatic breast cancer and
BRCA1/2mutations.

Katharine Collier, David Tallman, Zachary Weber, Marcy Haynam, Elizabeth J. Adams, Janet Jenison,
Sarah Asad, Maryam B. Lustberg, Mathew Amprayil Cherian, Bhuvaneswari Ramaswamy, Sagar D.
Sardesai, Nicole Olivia Williams, Robert Wesolowski, Jeffrey Bryan VanDeusen, Margaret Elena Gatti-
Mays, Ashley Pariser, Amir Mortazavi, Daniel G. Stover; Division of Medical Oncology, The Ohio State
University Wexner Medical Center, Columbus, OH; The Ohio State University Comprehensive Cancer
Center, Columbus, OH

Background: Analysis of circulating tumor DNA (ctDNA) over time allows non-invasive evaluation of tu-
mor genomic evolution. We characterize changes in tumor fraction (TFx), somatic copy number altera-
tions (SCNAs), and somatic mutations (muts) over time in patients (pts) with BRCA1/2 muts and
metastatic breast cancer (mBC) who received a PARP inhibitor (PARPi) or platinum chemotherapy.
Specifically, we seek to identify the frequency of BRCA1/2 reversion muts. Methods: Pts with mBC and
germline or somatic BRCA1/2 muts were identified on a banking protocol of prospectively-collected se-
rial samples of blood and plasma. Control pts without a BRCA1/2mut were matched 2:1 by age and hor-
mone receptor (HR) status. Ultra-low-pass whole genome sequencing (ULPWGS) with 0.1x depth was
performed on all plasma samples (n = 103) and the ichorCNA algorithm was used to determine TFx and
SCNAs. Targeted panel sequencing (TPS) of 402 cancer-related genes was performed at 10,000x
depth on plasma samples, and one blood sample per pt. The panel includes BRCA1/2 and 38 other
DNA damage repair (DDR) genes. Somatic muts were identified by joint calling with Mutect2 across
plasma timepoints with paired pt normal blood. Germline variant calling from TPS on blood with Haplo-
typeCaller was used to confirm germline muts in BRCA1/2. Results:We identified 10 pts with mBC with
a germline (n = 7) or somatic (n = 3) BRCA1 (n = 2) or BRCA2 (n = 8) mut and banked blood and plas-
ma samples at 3-9 timepoints at a median of 8 weeks apart (range 1-43). The control cohort of 20 pts
with mBC and wildtype BRCA1/2 was well matched by age and HR status. All pts with BRCA1/2 muts
received a PARPi and/or platinum chemotherapy at some point during sample collection. Half of control
pts received platinum chemotherapy. Germline BRCA1/2 muts were confirmed in all 7 pts with known
germline muts. Among the BRCA1/2 mut cohort, median TFx was 0.04 (range 0-0.57) with 20% of
samples having TFx > 0.10. A median of 1.5 (range 0-39) somatic muts per pt were found in DDR
genes. Four pts (40%) had secondary non-reversion muts in BRCA1/2. A reversion mut of a germline
BRCA2mut, restoring the open reading frame of BRCA2, was discovered at the last timepoint from 1 pt
while receiving carboplatin. A germline BRCA1/2 reversion mut in this cohort occurred in 2.3% of sam-
ples, 14.3% of pts. There was no significant difference in the percent of genome with a SCNA between
the first and last time point, nor before and after PARPi/platinum. The somatic mut landscape and clon-
al evolution of TPS using PyClone will be presented. Conclusions: Evaluation of serial ctDNA samples
for TFx, SCNAs, and somatic muts from banked plasma and blood from pts with mBC is feasible. The
frequency of reversion muts in BRCA1/2 was low, suggesting that either their incidence is low or ctDNA
TPS is not sensitive enough to detect them. Secondary non-reversion muts in BRCA1/2 and other so-
matic DDR muts were more common. SCNAs were stable over time. Research Sponsor: Conquer Cancer
Foundation of the American Society of Clinical Oncology, U.S. National Institutes of Health.
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Favorable prognostic factors of oligometastatic breast cancer: A subset analysis of OLIGO-
BC1.

Kun Wang, XiWen Bi, Guangyu Liu, Takayuki Ueno, Shintaro Takao, Sung Hoon Sim, Young-Hyuck Im,
Seock-Ah Im, Sung Gwe Ahn, Jeong Eon Lee, Yeon Hee Park, Manabu Futamura, Masakazu Toi,
Yasuhiro Fujiwara, Mari Saito-Oba, Yuko Kitagawa, Masahiko Nishiyama, Shigeru Imoto; Department of
Breast Cancer, Cancer Center, Guangdong Provincial People’s Hospital, Guangdong Academy of Medi-
cal Sciences, Guangzhou, China; Department of Medical Oncology, Sun Yat-sen University Cancer Cen-
ter, Guangzhou, China; Fudan University Shanghai Cancer Center, Shanghai, China; Breast Oncology
Center, Cancer Institute Hospital, Japanese Foundation for Cancer Research, Tokyo, Japan; Hyogo Can-
cer Center, Akashi, Japan; National Cancer Center, Goyang, South Korea; Samsung Medical Center,
Seoul, South Korea; Cancer Research Institute, College of Medicine, Seoul National University Hospi-
tal, Seoul, South Korea; Gangnam Severance Hospital, Seoul, South Korea; Department of Surgical On-
cology, Gifu University Graduate School of Medicine, Gifu, Japan; Department of Breast Surgery,
Graduate School of Medicine, Kyoto University, Kyoto, Japan; National Cancer Center Hospital, Tokyo,
Japan; Toho University, Tokyo, Japan; Keio University Hospital, Tokyo, Japan; Gunma University Grad
School Med, Maebashi Gunma, Japan; Kyorin University School of Medicine, Mitaka, Japan

Background: The Federation of Asian Clinical Oncology (FACO) conducted an international retrospective
cohort study of oligometastatic breast cancer (BC) (OLIGO-BC1) (UMIN No.000030047). At
ASCO2020, we demonstrated that locoregional and systemic therapy prolonged overall survival (OS) for
patients with oligometastatic BC, especially for cases with some type of systemic therapy, younger age,
ECOG performance status 0, stage I BC, non-triple negative subtype, fewer metastatic sites, local recur-
rence and longer disease-free interval from a multivariate analysis (#1025). Although BC is heteroge-
neous and a retrospective dataset has many kinds of bias, we attempted a subset analysis based on
intrinsic subtype and several prognostic factors. Methods: Oligometastatic BC patients diagnosed from
2007 to 2012 were registered from CSCO, KSMO and JSCO. OS period was measured from the diagno-
sis of oligometastases to the latest follow-up. ER, PgR and HER2 status were determined by immuno-
histochemistry and/or in situ hybridization. A hazard ratio (HR) of OS was calculated by using a
univariate analysis. Results: In 1200 eligible cases, one oligometastatic site was found in 578 cases,
two in 289, three in 154, four in 102 and five in 77. Bone metastases were recorded in 301 cases, vis-
ceral metastases in 387, locoregional recurrence in 25, local recurrence in 83 and multiple metastatic
sites in 404. Luminal subtype was recorded in 526 cases (44%), luminal-HER2 in 189 (16%), HER2
in 154 (13%), triple-negative in 166 (14%) and others in 165 (13%). In any subtype, locoregional and
systemic therapy and ECOG performance status 0 were beneficial for OS. Stage I BC, one oligometa-
static site and longer disease-free interval were also related to favorable prognosis in luminal and HER2
subtype. However, triple-negative subtype had no survival advantage with these 3 factors. On the other
hand, pathological negative or micrometastatic lymph nodes at primary BC and one oligometastatic site
of lymph node, lung, liver and bone were favorable prognostic factors. In addition, cases treated locally
with surgical resection and conventional radiation therapy were expected to prolong OS. Discussions:
Locoregional therapy for oligometastatic BC may be considered in luminal and HER2 subtype with
some conditions. As reported in ASCO2020, triple-negative BC should be managed with systemic thera-
py. Conclusions: Oligometastatic BC is diagnosed by chance, but some cases seem to survive with multi-
disciplinary treatment. It is worthwhile to consider locoregional therapy in oligometastatic BC after
evaluating favorable prognostic factors. Research Sponsor: The Federation of Asian Clinical Oncology.
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Refining neutropenia risk assessment in patients treated with first-line endocrine therapy
(ET) and cyclin-dependent kinase 4/6 inhibitors (CDK4/6i) for metastatic breast cancer
(MBC) through a cell-free DNA workflow (cfDNA).

Lorenza Palmero, Roberta Mazzeo, Silvia Buriolla, Lorenzo Allegri, Lucia Bortot, Alessandra Franzoni,
Anna Michelotti, Elisabetta Camilla Stefani, Giulia Turra, Miriam Zilli, Paola Di Nardo, Rossana
Roncato, Marta Bonotto, Erika Cecchin, Barbara Belletti, Giuseppe Toffoli, Lorenzo Gerratana, Gustavo
Baldassarre, Giuseppe Damante, Fabio Puglisi; Department of Medical Area, University of Udine; De-
partment of Medical Oncology, IRCCS, CRO of Aviano, Udine, Italy; Department of Medicine (DAME) -
University of Udine, Udine, Italy; Department of Medicine (DAME), University of Udine, Udine, Italy;
Institute of Human Genetics, Azienda Sanitaria Universitaria Friuli Centrale (ASUFC), Udine, Italy; Di-
partimento di Oncologia Medica, Centro di Riferimento Oncologico di Aviano (CRO), IRCCS, Aviano, Ita-
ly; Clinical and Experimental Pharmacology, Centro di Riferimento Oncologico di Aviano (CRO), IRCCS,
Aviano, Italy; Department of Oncology, University Hospital of Udine, Udine, Italy; CRO National Cancer
Institute, Aviano, Italy; Unit of Molecular Oncology, Centro di Riferimento Oncologico di Aviano (CRO),
IRCCS, Aviano, Italy; Experimental and Clinical Pharmacology, National Cancer Institute, Aviano, Italy;
Department of Medicine-Hematology and Oncology, Feinberg School of Medicine, Northwestern Uni-
versity; Department of Medicine (DAME), University of Udine, Chicago, IL; Unit of Molecular Oncology,
Centro di Riferimento Oncologico di Aviano (CRO), IRCCS, 33081, Aviano, Italy; Universit�a di Udine,
Institute of Human Genetics, Azienda Sanitaria Universitaria Friuli Centrale (ASUFC) Udine, Udine, Ita-
ly; Department of Medicine (DAME), University of Udine; Dipartimento di Oncologia Medica, Centro di
Riferimento Oncologico di Aviano (CRO), IRCCS, Udine, Italy

Background: The combination of ET and CDK4/6i is the current standard of care for hormone receptor
(HR)-positive/HER2-negative MBC (luminal MBC), with neutropenia being the main dose limiting toxic-
ity. We previously observed the potential association between leucocyte count (WBC) and different frac-
tions of cell free circulating DNA (cfDNA) (Bortot et al 2020). The present study aimed to evaluate the
feasibility of a cfDNA-based workflow as a new tool to assess the risk of treatment induced neutropenia.
Methods: The study analyzed a prospective cohort 83 luminal MBC patients (pts) treated with first line
ET and CDK4/6i in the CRO-2018-56 multicenter study from 2018 to 2021. cfDNA was characterized
through droplet digital PCR (ddPCR) based on different ACTB DNA fragments lengths: short (s), medi-
um (m) and long (l). Blood samples were collected before treatment start (BL) and at the first clinical
evaluation after 3 months (E1). Associations between clinical characteristics, neutropenia and cfDNA
were explored through Kruskal Wallis, time to G3 neutropenia (NG3) (TTN) was analyzed through log-
rank and Cox regression. Results: Neutropenia was G3 in 44 out of 83 pts (53%) and G4 in 2 pts (2%).
Median TTN was 1.8 months, 60% of NG3 occurred within 3.7 months. Overall, 74 pts (89%) resolved
toxicity within 7 days, 10 pts (12%) reduced CDK4/6i dose after NG3. BL neutrophils count (Neu) and
WBC were significantly lower in pts that developed NG3 (P = 0.0013 and P = 0.0020 respectively). De
novo metastatic pts had numerically higher Neu (median 4825 vs 3895), but only a numerically lower
risk of NG3 was observed (HR 0.53 P = 0.064). Although bone involvement was not associated with
risk of developing NG3, the total number of metastatic lesions was associated with higher NG3 (P =
0.0016). In particular, > 5 metastatic lesions were associated with higher NG3 risk (p = 0.013). E1
ACTB_m was significantly lower with respect to BL in pts that experienced NG3 (median 100% vs
16%, P = 0.0136 in NG3 no vs yes) with a consistent impact on the risk of NG3 (HR: 2.81, P = 0.025).
No associations were observed for the other ACTB fragment length fractions. BL Neu and ACTB_m di-
chotomized at the median were then combined to describe 4 distinct TTN risk groups (P = 0.0006). In-
terestingly, pts with low BL Neu and low E1 ACTB_m had a median TTN of 0.9 months, while pts with
high BL Neu and high E1 ACTB_m have not experienced NG3 after a median follow-up of 16.1 months.
Conclusions: The present study proofed the concept of using cfDNA to provide clinically meaningful
data not only about tumor biology, but also for a comprehensive patient assessment. Based on these re-
sults, a prospective study focused on a multiparametric neutropenia risk assessment will be started. Re-
search Sponsor: Ricerca Finalizzata Italian Ministry of Health.
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Identification of pathogenic CDK12 alterations in cell-free DNA (cfDNA) from patients with
breast cancer.

Mary Love Taylor, Hiba I. Dada, Hannah Florian, Paul Kelly Marcom, Carey K. Anders, Leylah
Drusbosky, Jeremy Meyer Force; Duke University Medical Center, Durham, NC; Guardant Health, Inc.,
Redwood City, CA; Duke University Medical Center Seeley G. Mudd Bldg, Durham, NC; Duke University
Medical Center, Duke Cancer Institute, Durham, NC; NantHealth, Culver City, CA

Background: Cyclin dependent kinase 12 (CDK12) has both tumor suppressive and proto-oncogenic po-
tential in metastatic breast cancers (MBC). CDK12may be an important biomarker and target in MBC.
However, a comprehensive genomic analysis of CDK12 alterations from cfDNA in MBC has not been in-
vestigated and the genomic impact of CDK12 alterations across the MBC spectrum is unknown. The
purpose of this study was to identify the incidence of CDK12 genomic alterations occurring in cfDNA
from patients with MBC and elucidate which CDK12 alterations may impact CDK12 kinase activity.
Methods: We queried 13,070 MBC samples from the Guardant Health database between April 2019 –
November 2020 to identify the incidence of CDK12 alterations detected in cfDNA. We classified each
alteration type as: missense mutations, indels, or truncations. Amino acid changes occurring at con-
served regions across multiple species were identified. Three-dimensional biochemical in silico analy-
ses with ChimeraX were used to determine which CDK12 alterations may impact CDK12 kinase
activity. To gain further biologic insights into CDK12 altered MBC wemade associations with CDK12 al-
terations and co-occurring mutated genes. Results: Nonsynonymous CDK12 alterations from the Guar-
dant Health database were found in 317 samples from a cohort of 13,070 patients indicating an overall
incidence of 2.43%. Alterations included: 239 (75.4%) missense mutations; 26 (8.2%) indels; and
52 (16.4%) truncations. We identified 62 alterations within the kinase domain with all occurring at
highly conserved regions across species. Themost frequent hotspot mutation identified was I76M/T, oc-
curring in 11 unique breast cancers. Three-dimensional analyses indicate that CDK12 alterations with-
in the hinge, HRD, DFG, catalytic spine, and regulatory spine may impact CDK12 kinase activity. The
significantly co-occurring mutations from the Guardant Health breast cancer database in samples with
CDK12 alterations were ARID1A, APC, RB1, and PTEN. Conclusions: Amodest incidence of CDK12 ge-
nomic alterations occur in cfDNA from patients with breast cancer. Novel somatic alterations in CDK12
were identified from Guardant Health that were not detected in the public domain. A portion of these oc-
curred at highly conserved regions across species suggesting these specific CDK12 mutations may im-
pact CDK12 kinase expression and be actionable therapeutic targets in breast cancers. Three
dimensional analyses of the CDK12 gene further illustrate which specific alterations may induce
CDK12 kinase expression or lead to inactivation. Co-occurring mutations reveal a unique genotype asso-
ciated with CDK12 alterations that may play a biologic role in CDK12-mediated breast cancer patho-
genesis. Preclinical studies to determine the prognostic and therapeutic implication of CDK12
alterations in MBC are warranted. Research Sponsor: METAvivor Early Career Investigator Award: Trian-
gle Metsquerade Presented In Memory of Kristie Godwin Rolan.
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Characterization of long-term responders following treatment with talazoparib (TALA) or
physician’s choice of chemotherapy (PCT) in the phase 3 embraca trial.

Johannes Ettl, Hope S. Rugo, Sara A. Hurvitz, Miguel Martin, Henri Roche, Kyung-Hun Lee, Annabel
Goodwin, Tiziana Usari, Silvana Lanzalone, Carolin Guenzel, Joanne Lorraine Blum, Jennifer Keating
Litton; Department of Obstetrics and Gynecology, Klinikum rechts der Isar, Technische Universit€at
M€unchen, Munich, Germany; University of California San Francisco Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA; University of California, Los Angeles/Jonsson Comprehensive Cancer
Center, Los Angeles, CA; Instituto de Investigaci�on Sanitaria Gregorio Mara~n�on, CIBERONC, Departa-
mento de Medicina, Universidad Complutense, Madrid, Spain; Institut Claudius Regaud, Institut Uni-
versitaire du Cancer de Toulouse, Toulouse, France; Seoul National University Hospital, Seoul, South
Korea; Medical Oncology Department, Concord Repatriation General Hospital, Concord, Australia;
Pfizer Oncology, Milan, Italy; Pfizer Oncology, Berlin, Germany; Texas Oncology–Baylor Charles A. Sam-
mons Cancer Center, US Oncology Network, Dallas, TX; The University of Texas MD Anderson Cancer
Center, Houston, TX

Background: In the EMBRACA trial (NCT01945775), the poly(ADP-ribose) polymerase inhibitor (PAR-
Pi) TALA significantly improved progression-free survival (PFS) versus PCT in patients (pts) with germ-
line BRCA1/2-mutated HER2-negative locally advanced/metastatic breast cancer (BC) (8.6 vs 5.6
months [mo]; hazard ratio [HR, 95% CI] 0.54 [0.41-0.71]; P < 0.0001). Predictive markers for re-
sponse to PARPi, other than germline BRCA1/2 mutational status, are largely unknown. A previous
analysis investigated biomarkers associated with long and short responders in EMBRACA. Here, we re-
port the clinical characteristics of long and short responders. Methods: Pts were randomized 2:1 to
TALA or PCT. In this retrospective analysis, pts in the intent-to-treat (ITT) population were mapped into
two groups based on response: LONG (pts in TALA arm with overall survival [OS] $30 mo and duration
of treatment $24 mo; pts in PCT arm with OS $30 mo); SHORT (pts in either arm with a PFS event
[progressive disease by Independent Radiological Facility or death] #12 wks). Data cutoff date was
Sept 30, 2019. Results: Of 431 pts randomized, 412 pts were treated (286 received TALA; 126 re-
ceived PCT). In the ITT population, 37 pts receiving TALA and 34 pts receiving PCT were identified as
LONG responders; 40 pts receiving TALA and 32 pts receiving PCT were SHORT responders. The Table
shows a summary of pt characteristics for LONG and SHORT responders. More pts with HR+ BC and no
prior CT for ABC were associated with LONG response; more pts with TNBC and $2 prior CT regimens
or platinum were associated with SHORT response (Table). Median treatment duration for LONG res-
ponders (n = 37, TALA; n = 31, PCT) was 33.5 (24.0-61.4) mo for TALA and 7.6 (1.1-36.3) mo for
PCT; 51.4% receiving TALA and 91.2% receiving PCT had subsequent therapy. In SHORT responders,
median treatment duration was 2.0 (0.1-5.5) mo (TALA) and 1.4 (0.2-5.6) mo (PCT); 67.5% and
68.8% received subsequent therapy following TALA or PCT, respectively. Conclusions: In this clinical
characterization of responders from the EMBRACA study, a higher number of LONG responders had
HR+ BC and received no prior CT for ABC. A greater proportion of SHORT responders had TNBC and re-
ceived $2 prior CT regimens or platinum. Further investigation is warranted in a larger number of pts.
Clinical trial information: NCT01945775. Research Sponsor: Pfizer.

TALA – LONG
(n = 37)

PCT – LONG
(n = 34)

TALA – SHORT
(n = 40)

PCT – SHORT
(n = 32)

Median age, y 50.0 50.5 42.5 45.5
No. (%)
TNBC 17 (45.9) 10 (29.4) 25 (62.5) 20 (62.5)
HR+ BC 20 (54.1) 24 (70.6) 15 (37.5) 12 (37.5)
BRCA1 status 16 (43.2) 7 (20.6) 25 (62.5) 18 (56.3)
BRCA2 status 20 (54.1) 25 (73.5) 12 (30.0) 14 (43.8)
No prior CT for ABC 21 (56.8) 20 (58.8) 8 (20.0) 6 (18.8)
1 prior CT for ABC 12 (32.4) 8 (23.5) 14 (35.0) 13 (40.6)
$2 prior CT for ABC 4 (10.8) 6 (17.6) 18 (45.0) 13 (40.6)
Prior platinum 5 (13.5) 4 (11.8) 11 (27.5) 10 (31.3)
Postbaseline olaparib 1 (2.7) 18 (52.9) 0 5 (15.6)
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Deep proteomic analysis of plasma exosomes in patients with advanced, hormone
receptor-positive breast cancer treated with palbociclib and tamoxifen.

Xiuyuan Ma, Yu Gao, Gayatry Mohapatra, Louis Coleman, Yael Simons, Cristina I. Truica, Anne Hudson
Blaes, Jatin Rana, Pavankumar Tandra, Lauren Green, Li C Liu, Menggang Yu, Deborah Toppmeyer,
Ruth O’Regan, Kari Braun Wisinski, Oana Cristina Danciu, Kent Hoskins, Big Ten Cancer Research
Consortium; University of Illinois at Chicago, Chicago, IL; University of Illinois at Chicago, CHICAGO,
IL; University of Illinois at Chicago College of Medicine, Division of Pathology, Chicago, IL; Penn State
Health Milton S. Hershey Medical Center, Hershey, PA; University of Minnesota, Minneapolis, MN; Wil-
liam Beaumont Hospital, Royal Oak, MI; University of Nebraska Medical Center, Omaha, NE; University
of Illinois, Chicago, IL; University of Illinois at Chicago School of Public Health, Chicago, IL; University
of Wisconsin - Madison Biostatistics and Medical Informatics, Madison, WI; Rutgers Cancer Institute of
New Jersey, New Brunswick, NJ; University of Wisconsin Carbone Cancer Center, Madison, WI; Univer-
sity of Illinois at Chicago College of Medicine, Division of Medical Oncology, Chicago, IL

Background: Combining a CDK4/6 inhibitor (CDK4/6i) with endocrine therapy (ET) in advanced, hor-
mone receptor (HR)-positive, HER2-negative breast cancer (BC) doubles median progression-free sur-
vival, but eventually drug resistance and disease progression occur. For most patients, the mechanism
of resistance is unknown. Exosomes are membrane-bound extracellular vesicles that contain lipids, pro-
teins, and nucleic acids, and are released from tumors as a form of intercellular communication. Exo-
somes can be recovered from plasma, and analysis of their cargo provides a dynamic read-out of
biological pathways that are activated in cancer cells. Proteomic analysis of plasma exosomes may pro-
vide insight into mechanisms of resistance that emerge during treatment with CDK4/6i-ET. Methods:
The Big Ten Cancer Research Consortium conducted a single arm, phase II trial of palbociclib plus ta-
moxifen as first line therapy for advanced, HR+/HER2- BC (NCT02668666). Whole blood was collected
in Streck tubes from study participants (n = 49) at baseline, at disease progression, and at time points
during study treatment. Plasma was separated and stored at -80C within 48 hours of collection. Exo-
somes were isolated from thawed plasma using commercially available kits and ultracentrifugation.
Exosome extraction and purification was optimized for protein recovery. Purified exosomes were proc-
essed for proteomic analysis and labeled with TMT10 (tandem mass tag 10plex) and quantified with
the QExactive HF mass spectrometer. Ultrasensitive mass spectrometry provided deep proteomic cover-
age of exosomal proteins and detected various post-translational modifications (PTM). Data were ana-
lyzed with a pipeline developed in our lab using an improved SEQUEST/ProLuCID database search
engine and Percolator data filtering toolchain. Exosome protein expression was determined at baseline,
at best response and at the time of progression. Results: With our ultrasensitive proteomic method, we
detected more than 500 exosome proteins from as little as 100 ng of purified exosomes. A significant
enrichment of exosome specific markers was observed when comparing patient samples with healthy
donor samples. Enrichment of surface glycoproteins (e.g. CD44) was seen in BC patient samples, as in
previous reports. Ultrasensitive proteomics also detected PTM including phosphorylation, methylation,
oxidation, deamidation, and glycosylation. Differential proteomic and PTM profiles comparing samples
collected from responding patients at baseline vs. at progression will be presented. Conclusions: Our in-
novative method provided an unparalleled portrait of the proteomic landscape of plasma exosomes dur-
ing treatment with CDK4/6i-ET. This powerful approach may provide novel insights into mechanisms of
resistance that emerge during treatment. This study was funded by Pfizer. Clinical trial information:
NCT02668666. Research Sponsor: Pfizer, inc.
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A retrospective study of characteristics and survival in patients with breast cancer brain
metastases classified by subtype using NCI SEER registry.

Monika Devanaboyina, Morgan Marie Bailey, Danae M. Hamouda; The University of Toledo College of
Medicine and Life Sciences, Toledo, OH

Background: Breast cancer brain metastasis (BCBM) de novo is associated with the worst prognosis
among all types of metastases in breast cancer (BC). Analysis of factors associated with BCBM stratified
by subtype of BC could lead to earlier identification of metastasis. Methods: 1,268 patients with BCBM
at the time of BC diagnosis and known clinical subtype (580 HR+/HER2-, 225 HR+/HER2+, 176 HR-/
HER2+, and 287 HR-/HER2-) who were $ 20 years of age from 2010 to 2017 were identified using
the NCI’s Surveillance, Epidemiology, and End Results (SEER) Program 18 registry. Baseline charac-
teristics and survival were analyzed using Chi-Square and Kaplan-Meier methods. Results: Patients with
HR-/HER2+ BC were the most likely to present with BCBM, compared to all BC patients (prevalence of
13.9% vs. 4.7%; p<0.001). Further analysis demonstrated that HER2+ patients had an odds ratio of
presenting with BCBM of 2.52 (95% CI: 2.24-2.84) compared to HER2- patients. Interestingly, in pa-
tients ages 20-39 with HR-/HER2+ BC, higher rates of brain metastases are noted within the BCBM
group compared to all HR-/HER2+ breast cancer cases (28% vs. 7.6%; p<0.001). The same trend is
seen within the HR-/HER2+ African American population, with those in the BCBM group experiencing
higher rates of brain metastases compared to all BC cases with the same subtype (14.3% vs. 5.9%;
p<0.001). Upon exploring insurance demographics, uninsured patients with HR-/HER2+ BCBM had
much higher rates of brain metastases compared to all HR-/HER2+ BC cases (14.8% vs 6.4%;
p=0.001). When examining TNM status, significant associations were noted between brain metastases
and increased tumor and nodal status. Patients with T4 or N3 status with HR-/HER2+ BCBM exhibited
much higher rates of metastasis compared to all BC cases with the same subtype (p<0.001). Analysis
of survival outcomes showed a median overall survival of 12 months for patients with HR-/HER2+
BCBM. The results displayed in the table below show that HR-/HER2- BCBM patients had the lowest 5-
year percent survival, while HR+/HER2+ BCBM patients had the highest 5-year survival. Conclusions:
This SEER database study provides insight into the demographics, clinical variables, and outcomes for
BC clinical subtypes, specifically HR-/HER2+, from 2010 to 2017 in the United States. HR-/HER2+
breast cancer patients within the noted high-risk populations should be made aware of the increased
rates of brain metastases compared to the general BC population, as earlier identification of brain me-
tastases within the HR-/HER2+ cohort could improve patient survival. Research Sponsor: None.

5-year percent survival analysis (95% CI).

BCBM (n=1,413) All BC (n=389,696)

HR+/HER2- 9.8 (6.9-13.3) 86.3 (86.2-86.5)
HR+/HER2+ 21.9 (16.0-28.4) 85.6 (85.1-86.0)
HR-/HER2+ 14.3 (8.5-21.5) 79.7 (79.0-80.4)
HR-/HER2- 3.6 (1.6-6.9) 71.9 (71.4-72.4)
All subtypes 11.3 (9.2-13.6) 84.3 (84.1-84.4)
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Overcoming the breast tumor microenvironment by targeting MDSCs through CAR-T cell
therapy.

Saisha Abhay Nalawade, Paul Shafer, Pradip Bajgain, Katie McKenna, Arushana Ali, Lauren Kelly,
Jarrett Joubert, Norihiro Watanabe, Ann Leen, Robin Parihar, Juan Fernando Vera Valdes, Valentina
Hoyos Velez; Baylor College of Medicine, Houston, TX; National Cancer Institute (NCI), Bethesda, MD

Background: Successful targeting of solid tumors such as breast cancer (BC) using CAR T cells (CARTs)
has proven challenging, largely due to the immune suppressive tumor microenvironment (TME). Mye-
loid derived suppressor cells (MDSCs) inhibit CART’s function and persistence within the breast TME.
We generated CAR T cells targeting tumor-expressed mucin 1 (MUC1) (Bajgain P et al, 2018) for BC.
To potentiate expansion and persistence of MUC1 CARTs and modulate the suppressive TME, we devel-
oped a novel chimeric co-stimulatory receptor, TR2.4-1BB, encoding a ScFv derived from a TNF-relat-
ed apoptosis-inducing ligand receptor 2 (TR2) mAb followed by a 4-1BB endodomain. We hypothesize
that engagement with TR2 expressed on TME-resident MDSCs, will lead to both MDSC apoptosis and
CART co-stimulation, promoting T cell persistence and expansion at tumor site. Methods: Function of
the novel TR2.4-1BB receptor, was assessed by exposing non-transduced (NT) and TR2.4-1BB trans-
duced T cells to recombinant TR2 and nuclear translocation of NFjB was measured by ELISA. Func-
tionality of in vitro generated MDSCs was determined by the suppression assay. In vitro CART/
costimulatory receptor T cell function was measured by cytotoxicity assays using MUC1+ tumor targets
in presence or absence of MDSCs. In vivo anti-tumor activity was assessed using MDSC enriched tumor-
bearing mice using calipers to assess tumor volume and bioluminescence imaging to track T cells. Re-
sults: Nuclear translocation of NFjB was detected only in TR2.4-1BB T cells. MDSCs significantly at-
tenuated T cell proliferation by 50±5% and IFNc production by half compared with T cells cultured
alone. Additionally, presence of MDSCs, diminished cytotoxic potential of MUC1 CARTs against
MUC1+ BC cell lines by 25%. However, TR2.4-1BB expression on CAR.MUC1 T cells induced MDSC
apoptosis thereby restoring the cytotoxic activity of CAR.MUC1 against MUC1+ BC lines in presence of
TR2.4-1BB (67±8.5%). There was an approximate two-fold increase in tumor growth due enhanced an-
giogenesis and fibroblast accumulation in mice receiving tumors + MDSCs compared to tumors alone.
Treatment of these MDSC-enriched tumors with MUC1.TR2.4-1BB CARTs led to superior tumor cell
killing and significant reduction in tumor growth (24.54±8.55 mm3) compared to CAR.MUC1
(469.79.9±81.46mm3) or TR2.4-1BB (434.86±64.25 mm3) T cells alone (Day 28 after T cell injec-
tion). The treatment also improved T cell proliferation and persistence at the tumor site. Thereby, lead-
ing to negligible metastasis demonstrating ability of CARTs to eliminate tumor and prevent
dissemination. We observed similar results using HER2.TR2.4-1BB CARTs in a HER2+ BCmodel. Con-
clusions:Our findings demonstrate that CARTs co-expressing our novel TR2.4-1BB receptor have higher
anti-tumor potential against BC tumors and infiltrating MDSCs, resulting in TME remodeling and im-
proved T cell proliferation at the tumor site. Research Sponsor: CPRIT (Cancer Prevention and Research
Institute of Texas).
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Uncovering the differential impact of ESR1 and PIK3CA codon variants on the clinical
phenotype of metastatic breast cancer (MBC) through circulating tumor DNA (ctDNA) next-
generation sequencing (NGS).

Lorenzo Gerratana, Andrew A. Davis, Marko Velimirovic, Paolo D’Amico, Ami N. Shah, Katherine
Clifton, Qiang Zhang, Charles Sichao Dai, Carolina Reduzzi, Whitney L Hensing, Marta Bonotto,
Roberta Mazzeo, Firas Hazem Wehbe, Alessandra Franzoni, Barbara Belletti, Amir Behdad, Cynthia X.
Ma, Fabio Puglisi, Aditya Bardia, Massimo Cristofanilli; Department of Medicine-Hematology and On-
cology, Feinberg School of Medicine, Northwestern University; Department of Medicine (DAME), Uni-
versity of Udine, Chicago, IL; Robert H. Lurie Comprehensive Cancer Center, Feinberg School of
Medicine, Northwestern University, Chicago, IL; Harvard Medical School, Boston, MA; Northwestern
University, Feinberg School of Medicine, Chicago, IL; Northwestern University, Chicago, IL; Washington
University School of Medicine, St. Louis, MO; Northwestern University, Department of Medicine, Divi-
sion of Hematology/Oncology, Lurie Cancer Center, Chicago, IL; Department of Medicine, Massachu-
setts General Hospital, Boston, MA; University of Kansas Medical Center, Kansas City, KS; Department
of Oncology, University Hospital of Udine, Udine, Italy; Department of Medical Area, University of Udi-
ne; Department of Medical Oncology, IRCCS, CRO of Aviano, Udine, Italy; Northwestern University
Feinberg School of Medicine, Chicago, IL; Institute of Human Genetics, Azienda Sanitaria Universitaria
Friuli Centrale (ASUFC), Udine, Italy; Unit of Molecular Oncology, Centro di Riferimento Oncologico di
Aviano (CRO), IRCCS, Aviano, Italy; Department of Pathology, Northwestern University Feinberg School
of Medicine, Chicago, IL; Department of Medicine (DAME), University of Udine; Dipartimento di Onco-
logia Medica, Centro di Riferimento Oncologico di Aviano (CRO), IRCCS, Udine, Italy; Massachusetts
General Hospital, Harvard Medical, Boston, MA; Robert H. Lurie Comprehensive Cancer Center of
Northwestern University, Feinberg School of Medicine, Chicago, IL

Background: The exposure to endocrine therapy (ET) can induce the onset of ESR1 gene alterations that
have an impact on not only treatment resistance but also clinical phenotype. We previously demonstrat-
ed the potential of liquid biopsy in describing the metastatic behavior of MBC. The aim of this study
was to explore the different clinical phenotype across the main ESR1 and PIK3CA codon variants.Meth-
ods: The study retrospectively analyzed a cohort of 501 MBC patients (pts) characterized for ctDNA
through NGS before treatment start at Northwestern University (Chicago, IL), Massachusetts General
Hospital (Boston, MA), CRO National Cancer Institute (Aviano, IT) and ASUFC Hospital (Udine, IT) be-
tween 2014 and 2020. Associations between clinical characteristics and ESR1 and PIK3CA codon var-
iants were explored through logistic regression corrected for sites and ESR1/PIK3CA status. Survival
was tested through Cox regression both for progression-free survival (PFS) and overall survival (OS). Re-
sults: Of the total 501 pts, 289 (58%) were diagnosed with hormone-receptor positive (HRpos) MBC,
114 (23%) with HER2-positive MBC, and 93 (19%) with triple-negative MBC. ESR1 mutations were
detected in 71 pts (14%) and PIK3CA in 154 pts (31%). The most represented ESR1 gene mutations
were found in codons 380 (9%), 536 (23%), 537 (34%), and 538 (34%), while alterations in codons
542 (19%), 545 (21%), and 1047 (60%) were the most common for PIK3CA. As expected, ESR1mu-
tations were found only in HRpos pts previously exposed to ET (P < 0.001). No significant differences
were observed for PIK3CA. After multivariable analysis, ESR1mutations were confirmed as highly asso-
ciated with liver and bone metastases (OR 3.31, P< 0.001 and OR 5.09, P< 0.001). Moreover, an as-
sociation with lung (OR 2.07, P = 0.010) was observed in this cohort. After multivariable analysis,
codon 537 mutations were associated with bone involvement (OR 12.97, P = 0.014), codon 538 with
liver (OR 4.73, P = 0.010), and codon 536 with soft tissue (OR 5.84, P = 0.006) and liver (OR 4.06, P
= 0.048). PIK3CA mutations were associated with bone (OR 2.61, P < 0.001) and lung metastases
(OR 1.62, P = 0.044). Specifically, codon 1047 mutations were the primary driver (OR 3.14, P =
0.001 and OR 1.97, P = 0.019). In HRpos MBC, baseline mutations in ESR1 codon 537 and 538 had
a negative impact on OS (HR 3.73, P < 0.010 and HR 2.99, P < 0.021), while 380 and 536 had a
negative impact on PFS (HR 18.98, P < 0.001 and HR 2.60, P = 0.015). No impact was observed
across PIK3CA gene variants. Conclusions: This study showed the different tumor biology across ESR1
and PIK3CA gene variants. As novel selective estrogen receptor degraders (SERDS) and PIK3CA inhibi-
tors are gaining momentum as new ET options in MBC, these results highlight the future pivotal role of
ctDNA NGS in refining tumor biology characterization. Research Sponsor: Lynn Sage Breast Cancer
Foundation, OncoSET, Ricerca Finalizzata - Italian Ministry of Health.
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Molecular characterization of the Ras-MAPK pathway in metastatic breast cancer.

Justin Wayne Wong Tiu-lim, Jun Yin, Joanne Xiu, Wolfgang Michael Korn, Heinz-Josef Lenz, Gino Kim
In, Evanthia T. Roussos Torres, Janice M. Lu, Darcy V. Spicer, Bing Xia, Dave S. B. Hoon, Elisa Krill-
Jackson, Arielle Lutterman Heeke, Sarah Sammons, Claudine Isaacs, Foluso Olabisi Ademuyiwa,
Cynthia X. Ma, Antoinette R. Tan, Irene Kang; USC Norris Comprehensive Cancer Center, Los Angeles,
CA; CARIS Life Sciences, Phoenix, AZ; Caris Life Sciences, Phoenix, AZ; Division of Oncology, USC
Keck School of Medicine, Norris Comprehensive Cancer Center, Los Angeles, CA; University of South-
ern California, Keck School of Medicine, Department of Oncology, Los Angeles, CA; Stony Brook Cancer
Ctr, S. Setauket, NY; University of Southern California, Los Angeles, CA; John Wayne Cancer Institute
at Providence Saint John’s Health Center, Santa Monica, CA; Mt Sinai Comp Cancer Ctr, Miami Beach,
FL; Levine Cancer Institute, Atrium Health, Charlotte, NC; Duke University Medical Center/ Duke Can-
cer Institute, Durham, NC; Georgetown Lombardi Comprehensive Cancer Center, Georgetown University
Medical Center, Washington, DC; Washington University School of Medicine in St. Louis, St. Louis,
MO; Washington University School of Medicine, St. Louis, MO

Background: The Ras-MAPK pathway is a known driver of tumorigenesis and therapeutic target in a vari-
ety of cancers. Alterations in this pathway have been linked to decreased tumor immunogenicity. How-
ever, molecular alterations in the Ras-MAPK are rare in breast cancer (BC) and their clinical
implications remain unclear. As mutational status does not accurately correlate with transcriptional ac-
tivity, a MAPK pathway activity score (MPAS, Wagle et al., 2018, npj Precision Medicine) is indicative
of MAPK activation and correlates with response to MEK (MEKi) or BRAF inhibition (BRAFi). Our goal
was to determine the frequency of molecular alterations in the Ras-MAPK and correlate to MAPK path-
way activation in MBC. Methods: A total of 6464 BC samples underwent comprehensive molecular pro-
filing at Caris Life Sciences. Analyses included next generation sequencing of DNA (592 Gene Panel,
NextSeq; whole exome sequencing, NovaSEQ), RNA (NovaSeq, whole transcriptome sequencing, WTS)
and IHC. MPAS and immune cell fraction (ICF, Quantiseq) were assessed by mRNA analysis. Wilcoxon,
Fisher’s exact, or Dunnett’s test was used. All results shown were statistically significant (p< 0.05). Re-
sults: The predominant alteration of RAS genes was mutation followed by amplification, no fusions were
detected (Table). Only 0.17% of all tumors harbor KRAS G12c mutations. The highest MPAS scores
were found in KRAS mutants (mut), HRAS mut (Q61, G1213), BRAF V600 (class 1) mut and NRAS
Q61 mut (Table) and therefore used to define Genomic MAPK Activated Tumors (GMAT). GMAT com-
pared to wild type (WT) had significantly higher PD-L1 expression, TMB and MSI/dMMR. GMAT had
less B cells (3.4% vs 4.4%), more M1 Macrophages (4.4% vs 3.4%) and neutrophils (5.5% vs 2.7%)
regardless of HR status but less NK cells (2.3% s 3.0%), MSDCs (0.9% vs 3.0%) only in HR- tumors
with respect to WT. GMAT tumors showed more frequent mutation rate (mr) of PIK3CA (HR+: 57.3% vs
40%; HR-: 41.9% vs 17.9%). HR+ tumors had a higher mr of MSH3 (11.8% vs 0.6%) while HR- tu-
mors had higher mr of PIK3R1 (9.6% vs 3.8%), RhoA (5.3% vs 0.5%), DNA repair genes (TERT,
18.2% vs 1.0%; ARID1A, 18.2% vs 5.9%; PRKDC, 3.9% vs 0) and lower TP53 mr (54.5% vs 85.8%)
compared to WT. Conclusions: Our study demonstrates that RAS, BRAF and MEK1 mutations are asso-
ciated with MAPK pathway activation indicative of benefit from MEKi or BRAFi. GMAT warrant further
investigation for combinations targeting the RAS-MAPK pathway and immune checkpoint inhibitors.
Research Sponsor: U.S. National Institutes of Health.

Ras-MAPK pathway mutations and MPAS in the BC cohort.

KRAS NRAS MEK1

Q61 G1213 other CNV Q61 G1213 other CNV Mut CNV

N (%) 6 (0.10) 71 (1.15) 16 (0.26) 47 (0.78) 3 (0.05) 5 (0.08) 8 (0.13) � 3 (0.05) 8 (0.13)

MPAS 2.16 1.31 0.99 0.52 3.56 0.65 -0.65 1.21 0.52

p <0.0001 0.39 0.1 0.74

HRAS BRAF

Q61 G1213 other CNV class1 class2 class3 Other CNV WT

N (%) 10 (0.16) 18 (0.29) 25 (0.40) � 13 (0.21) 6 (0.10) 9 (0.15) 4 (0.06) 4 (0.06) 4173

MPAS 3.52 1.55 -0.18 2.49 -0.66 0.04 -0.44 -0.44 -0.1

p <0.0001 <0.0001
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Cyclin-dependent kinase 4/6 (CDK4/6) inhibitor SHR6390 combined with pyrotinib and
letrozole in patients with human epidermal growth factor receptor 2-positive (HER2+),
hormone receptor positive (HR+) metastatic breast cancer (MBC): Phase Ib study results.

Jian Zhang, Yanchun Meng, Biyun Wang, Leiping Wang, Jun Cao, Zhonghua Tao, Ting Li, Wenqing Yao,
Xichun Hu; Department of Medical Oncology, Fudan University Shanghai Cancer Center, Shanghai, Chi-
na; Fudan University Shanghai Cancer Center, Shanghai, China; Jiangsu Hengrui Pharmaceuticals Co.,
Ltd., Shanghai, China

Background: The combining of HER2 targeted therapy and endocrine therapy (ET) has been demonstrat-
ed to be a reasonable therapeutic approach and recommended for highly selected patients (pts) with
HR+/HER2+ MBC. CDK4/6 inhibitors could sensitize HER2 targeted therapies in multiple patient-de-
rived xenograft models and delay tumor recurrence in a transgenic model of HER2+ breast cancer. The
aim of this phase Ib/II study was to investigate the safety and efficacy of adding a CDK 4/6 inhibitor to
the combination. Primary phase Ib results were reported.Methods: Patients with HR+/HER2+MBC who
were eligible for first- or second-line treatment were enrolled, and orally received letrozole, pyrotinib,
and a novel CDK4/6 inhibitor SHR6390. In the 3+3 dose-exploring phase, letrozole was given at a fixed
dose of 2.5mg/d. Pyrotinib and SHR6390 were initially given at a dose of 400mg/d and 125 mg/d re-
spectively (Level I). If the initial dose level could be tolerated, subsequent pts were assigned to the high-
er level (Level H) with pyrotinib 400 mg/d and SHR6390 150mg/d; otherwise, simultaneously to Level
L1 with pyrotinib 400 mg/d, and SHR6390 100 mg/d, or Level L2 with pyrotinib 320mg/d, and
SHR6390 125mg/d. Primary endpoints of phase Ib included dose-limiting toxicities (DLTs), maximum
tolerated dose (MTD), recommended phase 2 dose (RP2D), safety and efficacy. Results: As of 4 Jan
2021, a total of 15 pts (Level I 5 pts, Level L1 6 pts, and Level L2 4 pts) were enrolled in phase Ib and re-
ceived the study treatment. 6 of them had received systemic therapies in the advanced stage, and 10 of
them had been previously treated with trastuzumab. The most frequent grade 3/4 adverse events in-
cluded neutrophil count decreased (n = 6), white blood cell count decreased (n = 4), stomatitis (n = 4)
and diarrhea (n = 3). 3 pts (2 in Level I, and 1 in Level L1) had experienced DLTs, all of which were grade
3 stomatitis. Of the 15 pts evaluable for response, 7 pts（46.7%） had achieved confirmed partial re-
sponses (1 in Level I, 3 in Level L1, and 3 in Level L2) and 7 pts (46.7%) had stable disease. Based on
DLTs and clinical efficacy, pyrotinib 320mg/d, SHR6390 125mg/d, and letrozole 2.5mg/d was de-
clared as RP2D. Conclusions: Data from phase Ib showed the triplet combination of pyrotinib, letrozole,
and SHR6390 had an acceptable safety profile and encouraging preliminary efficacy, potentially offer-
ing a chemotherapy sparing treatment option for patients with HR+/HER2+ MBC. Enrollment on phase
II is ongoing. Clinical trial information: NCT03772353. Research Sponsor: None.
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Concordance of HER2+ status by IHC/ISH and ERBB2 status by NGS in a real-world
clinicogenomic database and analysis of outcomes in patients (pts) with metastatic breast
cancer (mBC).

Cheryl D. Cho-Phan, Jeremy Snider, Liangliang Zhang, Kimberly McGregor, Alexa Betzig Schrock,
Emily Castellanos; Flatiron Health, San Francisco, CA; Flatiron Health, New York, NY; Foundation Med-
icine, Cambridge, MA; Foundation Medicine, Inc., Cambridge, MA

Background: HER2 overexpression/amplification measured by IHC or ISH is a predictive biomarker for
HER2-targeted therapies. Next-generation sequencing (NGS) can identify ERBB2 amplification (amp)
andmutations. We examined clinical characteristics, NGS testing patterns, and outcomes of pts treated
with 1L HER2 therapy with HER2+ mBC based on ERBB2 amp status using a real-world (RW) clinico-
genomic database (CGDB). Methods: Pts with mBC (HER2+ by IHC and/or ISH) treated with 1L HER2
therapy who had undergone NGS and were treated within the Flatiron Health (FH) network were eligible.
Clinical characteristics and HER2 testing results were obtained via technology-enabled abstraction of
clinician notes and radiology/pathology reports and linked to genomic data from Foundation Medicine
(FMI) in the nationwide (US-based), de-identified FH-FMI CGDB. Demographic, clinical and genomic
characteristics were summarized and stratified by concordance between HER2+ (IHC 3+ or ISH amp+)
and ERBB2amp+ status [copy number (CN) $ 5]. NGS testing patterns and 1L HER2 therapy were
characterized and stratified by concordance status. Concordance was assessed based on contempora-
neous timing of paired test specimen collection dates (FMI NGS # 30 days of HER2+ status). RW over-
all survival (rwOS) stratified by HER2+/ERBB2 amp concordance was estimated with Kaplan-Meier
analysis and adjusted Cox proportional hazards models. Results: Among 268 eligible pts, HER2+/ERB-
B2amp+ concordance was 66% (176/268); concordance among contemporaneous paired specimens
was 73% (106/145). Demographic and clinical features were overall well-balanced with most pts
treated at community sites [94%, (252/268)]; the discordant (HER2+/ERBB2amp-) group (95/268)
had more pts with hormone receptor positive disease (73% vs 62%). Concordance by assay type varied;
IHC+ only, IHC+/ISH+, and ISH+ only agreement was 72% (95/132), 76% (26/34) and 52% (50/96),
respectively. A higher proportion of discordance (35% vs 19%) was seen in pts treated at community
vs. academic sites. Median rwOS was 32.9 months (IQR 25.9-38.9) among concordant (HER2+/ERB-
B2amp+) and 15.5 months (IQR 8.9-30.1) among discordant (HER2+/ERBB2amp-) pts, aHR = 0.71
[95% CI: 0.48-1.03; p = 0.073]. Conclusions: Among RW pts with HER2+ mBC receiving 1L HER2
therapy, discordance between ERBB2amp and IHC/ISH HER2 testing methods was observed. Pts with
tumors HER2+ by IHC and/or ISH but negative for ERBB2amp had a trend towards worse rwOS follow-
ing receipt of HER2 therapy compared to concordant cases. Contemporaneous timing of specimen col-
lection was associated with greater concordance. Future analyses on the additive value of ERBB2 CN as
a predictive marker, and assessing factors that may affect discordance such as intratumor HER2 hetero-
geneity, tumor content, and biopsy site are warranted. Research Sponsor: None.
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Pyrotinib plus capecitabine for HER2-positive metastatic breast cancer patients with brain
metastases (PERMEATE): A multicenter, single-arm phase II study.

Min Yan, Quchang Ouyang, Tao Sun, Limin Niu, Jin Yang, Li Li, Yuhua Song, Chunfang Hao, Zhanhong
Chen; Breast Cancer Center, Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospi-
tal, Zhengzhou, Henan, China; Department of Medical Oncology, Hunan Cancer Hospital, Changsha,
Hunan, China; Department of Medical Oncology, Liaoning Cancer Hospital & Institute, Shenyang, Liao-
ning, China; Department of Oncology, The First Affiliated Hospital of Xi ’an Jiaotong University, Xi ’an,
Shaanxi, China; Department of Oncology, Qilu Hospital of Shandong University, Jinan, Shandong, Chi-
na; Breast Cancer Center, the First Affiliated Hospital of Qingdao University, Qingdao, Shandong, Chi-
na; Breast Cancer Center, Tianjin Cancer Hospital, Tianjin, China; Breast Cancer Center, Cancer
Hospital of the University of Chinese Academy of Sciences, Zhejiang Cancer Hospital, Hangzhou, Zhe-
jiang, China

Background: HER2-positive metastatic breast cancer (BC) has a high risk of brain metastases (BM),
leading to poor survival. Small molecule tyrosine kinase inhibitor (TKI) with enhanced penetrability to
the blood brain barrier combined with capecitabine have demonstrated promising clinical outcomes in
HER2-positive metastatic BC patients with untreated (such as lapatinib) or previously treated (such as
neratinib) BM. The randomized phase III PHOEBE trial has proved better efficacy of pyrotinib, an irre-
versible pan-HER receptor TKI, versus lapatinib when in combination with capecitabine in HER2-posi-
tive local relapsed or metastatic BC. This study was conducted to investigate the efficacy and safety of
pyrotinib plus capecitabine in HER2-positive metastatic BC patients with BM. Methods: In this multi-
center phase II trial (NCT03691051), eligible patients received pyrotinib 400 mg orally once daily
without breaks and capecitabine 1000 mg/m2 orally twice daily for 14 days followed by 7 days off.
Treatment was continued until disease progression or intolerable toxicity. Prior HER2 TKIs were not al-
lowed. Cohort A included patients with radiotherapy-naive BM, and cohort B included those with pro-
gressive BM after whole brain radiotherapy or stereotactic conformal radiotherapy. The primary
endpoint was confirmed central nervous system (CNS) objective response rate (ORR), as assessed ac-
cording to the Response Evaluation Criteria In Solid Tumors version 1.1. Results: Between January
2018 and July 2020, a total of 78 female patients were included (Table). For cohort A (n = 59), the
CNS ORR was 74.6% (95%CI: 61.6%-85.0%). For cohort B (n = 19), the CNS ORR was 42.1%
(95%CI: 20.3%-66.5%). By the cutoff date on 25 January 2021, the median progression-free survival
was 12.1 months (95%CI: 9.0-14.7) in cohort A and 5.6 months (95%CI: 3.4-10.7) in cohort B. The
most common grade $3 adverse events were diarrhea (23.1% [18/78]), neutrophil count decreased
(12.8% [10/78]), white blood cell count decreased (12.8% [10/78]), anemia (9.0% [7/78]), hand-foot
syndrome (7.7% [6/78]), hypertriglyceridemia (6.4% [5/78]), and hypokalemia (5.1% [4/78]). Conclu-
sions: Pyrotinib plus capecitabine resulted as an effective and safe treatment for HER2-positive BC pa-
tients with radiotherapy-naive BM, but the efficacy was modest in those with radiotherapy-treated BM.
Clinical trial information: NCT03691051. Research Sponsor: Jiangsu Hengrui Pharmaceuticals Co.,
Ltd.

Cohort A (n = 59) Cohort B (n = 19)

Age (years), median (range) 49 (31-67) 47 (33-68)
Prior trastuzumab, n (%) 53 (89.8) 18 (94.7)
Prior brain surgery, n (%) 2 (3.4) 0
Best central nervous system response, n (%)
Complete response 9 (15.3) 1 (5.3)
Partial response 35 (59.3) 7(36.8)
Stable disease 11 (18.6) 4 (21.1)
Progressive disease 2 (3.4) 5 (26.3)
Not evaluable 2 (3.4) 2 (10.5)
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Safety and unique pharmacokinetic profile of ARX788, a site-specific ADC, in heavily
pretreated patients with HER2-overexpresing solid tumors: Results from two phase 1
clinical trials.

Sara A. Hurvitz, Haeseong Park, Sophia Frentzas, Catherine M. Shannon, Katharine Cuff,
Richard Wilhelm Eek, George Thomas Budd, Amelia McCartney, Joyce O’Shaughnessy, Janice M. Lu,
Jian Zhang, Dongmei Ji, Weina Shen, Matt Li, Jinchun Yan, Gang Xia, Yanping Ji, Sulan Yao, Gaozhun
Xiong, Xichun Hu; David Geffen School of Medicine, University of California, Los Angeles/ Jonsson
Comprehensive Cancer Center, Los Angeles, CA; Washington University School of Medicine in St. Louis,
St. Louis, MO; Monash Hospital, Victoria, Australia; Mater Cancer Care Centre, South Brisbane, QLD,
Australia; Princess Alexandra Hospital, Queensland, Australia; Border Medical Oncology, Wodonga,
VIC, Australia; Department of Hematology/Oncology, Cleveland Clinic, Cleveland, OH; Monash Medical
Centre, Clayton, VIC, Australia; Texas Oncology-Baylor Sammons Cancer Center, US Oncology, Dallas,
TX; USC Norris Comprehensive Cancer Center, Los Angeles, CA; Fudan University Shanghai Cancer
Center, Shanghai, China; Ambrx, Inc, Princeton Junction, NJ; NovoCodex Biopharmaceuticals, Shao-
xing, China; Ambrx, Inc., La Jolla, CA; Department of Medical Oncology, Fudan University Cancer Hos-
pital, Shanghai, China

Background: ARX788 is a site-specific, homogeneous, and highly stable ADC. The payload AS269 is
conjugated to the synthetic amino acids para-acetylphenylalanine (pAF) in a humanized anti-HER2
mAb. ARX788 demonstrated promising activity in HER2-positive, HER2-low, and T-DM1 resistant tu-
mors in preclinical studies. Here we present the phase 1 clinical data evaluating the safety, antitumor
activity, and PK of ARX788 in advanced solid tumors. Methods: The standard 3+3 design (0.33 - 1.5
mg/kg; Q3W or Q4W) is used to determine the MTD and/or RP2D in two phase 1 studies in HER2-posi-
tive solid tumors in U.S. and Australia (ACE-Pan tumor-01) and in HER2-positive breast cancers in Chi-
na (ACE-Breast-01). The efficacy endpoints include ORR and DCR. Intensive PK sampling in first 3
cycles is performed to characterize serum PK profiles of ARX788, total Ab, and pAF-AS269. Results: 69
and 34 heavily pretreated patients received ARX788 monotherapy in the ACE-Breast-01 (median 6 pri-
or lines of therapy) and ACE-Pan tumor-01 trial (including breast, gastric/GEJ, NSCLC, ovarian, urothe-
lial, biliary track, endometrial, and salivary gland cancer) respectively. Dose escalation for both studies
have been completed with no DLT reported. MTD has not been reached. ARX788 was generally well tol-
erated with most AEs being grade 1 or 2. The most common grade >3 AEs include ocular AEs (5.7 %)
and pneumonitis (4.3%) in the ACE-Breast-01 trial; pneumonitis (2.9%) and fatigue (2.9%) in the
ACE-Pan tumor-01 trial. Low systemic toxicities in terms of the incidence rate and grade (as shown in
table). No treatment-related death. In the 1.5 mg/kg cohort, ORR was 74% (14/19) and 67% (2/3) for
ACE-Breast-01 and ACE-Pan tumor-01, respectively. DCR was 100%. Median DOR or median PFS has
not been reached. PK profiles for total antibody and ARX788 were generally comparable across all dose
levels. Mean T1/2 for ARX788 and total antibody had approximately 100 hours at the dose of 1.5 mg/
kg. Serum pAF-AS269 concentrations peaked with a median time of 168 h. Serum exposure of pAF-
AS269 was low with the Cmax and AUC at cycle 1 being approximately 0.1% and 0.18% of those for
ARX788 on a molar basis, respectively. Conclusions: High stability of ARX788 and low serum exposure
of pAF-AS269 may underlie the low systemic toxicity, which differentiates it from other ADCs. Clinical
trial information: NCT032550070. Research Sponsor: Ambrx, Inc.

Low Systemic toxicity of ARX788.

n,%

ACE-Breast-01 (N=69) ACE-Pan tumor-01 (N=34)

All Grades Grade 3 or 4 All Grades Grade3 or 4

Nausea/ Vomiting 3 (4.3)/4 (5.8) 0/0 5 (14.7)/2 (5.9) 0/0
Constipation/ Diarrhea 6 (8.7)/3 (4.3) 0/0 5 (14.7)/6 (17.6) 0/0
Neutropenia 14 (20.3) 0 1 (2.9) 0
Decreased WBC 12 (17.4) 0 1 (2.9) 0
Thrombocytopenia 9 (14.3) 1 (1.4) 3 (8.8) 0
Anemia 6 (8.7) 0 4 (11.8) 0
Fatigue 20 (29.0) 0 12 (35.3) 1 (2.9)
Neuropathy 0 0 2 (5.9) 0
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1039 Poster Session

Safety of trastuzumab emtansine (T-DM1) in patients (pts) with HER2-positive locally
advanced or metastatic breast cancer (mBC): Final results from KAMILLA Cohorts 1
(global) and 2 (Asia).

Rachel Wuerstlein, Paul Ellis, Filippo Montemurro, Antonio Ant�on Torres, Suzette Delaloge, Qingyuan
Zhang, Xiaojia Wang, Shusen Wang, Shao Zhimin, Huiping Li, Andhika Rachman, Mawin
Vongsaisuwon, Haiying Liu, Simon Fear, Claudia Pena-Murillo, Carlos H. Barrios; University Hospital
Munich, Department of Obstetrics and Gynecology, Breast Center and CCCMunich, LMU, Munich, Ger-
many; Guy’s Hospital and Sarah Cannon Research Institute, London, United Kingdom; Fondazione del
Piemonte per l’Oncologia Candiolo Cancer Center, Candiolo, Italy; University Hospital Miguel Servet,
Zaragoza, Spain; Institut Gustave Roussy, Villejuif, France; Harbin Medical University Cancer Hospital,
Harbin, China; Zheijang Cancer Hospital, Hangzhou, China; Sun Yet-sen University Cancer Center,
Guangzhou, China; Fudan University Shanghai Cancer Center, Shanghai, China; Beijing Cancer Hospi-
tal, Beijing, China; MRCCC Siloam Semanggi Hospital, Jakarta, Indonesia; King Chulalongkorn Memo-
rial Hospital, Bangkok, Thailand; F. Hoffmann-La Roche, Basel, Switzerland; Oncology Research
Center HSL, PUCRS, Latin American Cooperative Oncology Group, Porto Alegre, Brazil

Background: KAMILLA is an open-label, single-arm, phase 3b safety study of T-DM1 in pts with HER2-
positive advanced BC (NCT01702571). The treated (safety) population of KAMILLA comprises 2 co-
horts: a larger global Cohort 1 (n=2002) and a smaller Asia Cohort 2 (n=181 [China, n=154; Thailand,
n=15; Indonesia, n=12]). Here we report results from Cohort 2 in the context of those previously re-
ported for Cohort 1. Methods: Pts had HER2-positive, locally advanced or mBC with progression after
chemotherapy and anti-HER2 therapy or #6 months (mo) of completing adjuvant therapy. T-DM1 3.6
mg/kg was given intravenously every 3 weeks until disease progression, consent withdrawal, or unac-
ceptable toxicity. Primary endpoints were grade $3 (G$3) adverse events of primary interest (AEPIs),
specifically hepatic events, allergic reactions, thrombocytopenia (TCP), and hemorrhage events; all oth-
er G$3 treatment-related AEs (TRAEs); and all-grade pneumonitis. Results: As of 31 July 2019,KAMIL-
LA enrolled 2185 pts (Cohort 1, n=2003; Cohort 2, n=182), of which 2002 and 181 in each cohort,
respectively, received $1 study dose and were included in the safety population. Baseline characteris-
tics were generally similar between cohorts. Median (range) T-DM1 exposure was 5.6 mo (0–46) for Co-
hort 1 and 5.0 mo (0–31) for Cohort 2. The overall G$3 AEPI rate was higher in Cohort 2 vs Cohort 1
(Table), mostly driven by a higher G$3 TCP rate in Cohort 2. In Cohort 2, G$3 TCP (the most frequently
reported G$3 AEPI) did not appear to be associated with G$3 hemorrhagic events — the majority of
G$3 TCP events (128/138) fully resolved, with a duration of #15 days for 98/138 of these events.
G$3 TRAE rates were 18.4% in Cohort 1 and 48.6% in Cohort 2, the latter mainly due to TCP and
platelet count decreased; any-grade pneumonitis rates were 1.0% and 2.2%, respectively. No other
safety signals were identified. Median progression-free survival and overall survival were similar for both
cohorts (Table). Conclusions: These data confirm prior observations in an Asian subgroup of the phase 3
EMILIA trial of T-DM1 in pts with previously treated mBC. Although the G$3 TCP rate was higher in the
Asia cohort, the majority of these events resolved fully. OS and PFS were similar in both cohorts. These
data reinforce the favorable T-DM1 benefit-risk profile in mBC. Clinical trial information:
NCT01702571. Research Sponsor: F. Hoffmann-La Roche/Genentech.

Cohort 1 (Global;
n = 2002) 95% CI

Cohort 2 (Asia;
n = 181) 95% CI

G$3 AEPIs, n (%) 462 (23.1) 21.2, 25.0 93 (51.4) 43.9, 58.9
Hepatic events 139 (6.9) 5.9, 8.1 22 (12.2) 7.8, 17.8
Allergic reactions 46 (2.3) 1.7, 3.1 2 (1.1) 0.1, 3.9
TCP 74 (3.7) 2.9, 4.6 66 (36.5) 29.5, 43.9
Hemorrhage events 46 (2.3) 1.7, 3.1 3 (1.7) 0.3, 4.8
Any-grade pneumonitis, n (%) 21 (1.0) 0.7, 1.6 4 (2.2) 0.6, 5.6
G$3 TRAEs, n (%) 368 (18.4) 16.7, 20.1 88 (48.6) 41.1, 56.1
Median PFS, mo 6.8 5.8, 7.6 5.7 5.5, 7.0
Median OS, mo 27.2 25.5, 28.7 29.5 21.1, non-estimable
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1040 Poster Session

Comparison of therapy benefit from standard anti-HER2 directed approaches in metastatic
breast cancer (MBC) between initially HER2-positive patients and patients initially HER2-
negative with switch to HER2-positive.

Hans-Christian Kolberg, €Ozlem Y€uksel, Peter A. Fasching, Sara Brucker, Hans Tesch, Diethelm
Wallwiener, Lothar Haeberle, Markus Wallwiener, Peyman Hadji, Tanja N. Fehm, Wolfgang Janni,
Diana L€uftner, Michael P Lux, Johannes Ettl, Andreas D. Hartkopf, Volkmar M€uller, Florin-Andrei
Taran, Erik Belleville, Alexander Hein, Andreas Schneeweiss; Marienhospital, Bottrop, Germany; Mar-
ienhospital Bottrop gGmbH, Bottrop, Germany; Erlangen University Hospital, Department of Gynecolo-
gy and Obstetrics, Comprehensive Cancer Center Erlangen-EMN, Friedrich-Alexander University
Erlangen-Nuremberg, Erlangen, Germany; Department of Women’s Health, Tuebingen University Hos-
pital, Tuebingen, Germany; H€amatologisch-Onkologische Gemeinschaftspraxis Bethanien, Frankfurt
Am Main, Germany; Department of Biometry/Epidemiology, Erlangen, Germany; Department of Obstet-
rics and Gynaecology, University of Heidelberg, Heidelberg, Germany; Frankfurt Center of Bone Health,
Frankfurt, Germany; University of Duesseldorf, Dept. Gynecology and Obstetrics, Duesseldorf, Germa-
ny; University of Ulm, Ulm, Germany; University Hospital Berlin, Charit�e Campus Benjamin Franklin,
Berlin, Germany; Kooperatives Brustzentrum Paderborn, Frauenklinik St. Louise, Paderborn, St. Jo-
sefs-Krankenhaus, Salzkotten, Frauen- und Kinderklinik St. Louise, Paderborn, Germany; Oberarzt der
Frauenk, Muenchen, Germany; Department of Gynecology and Obstetrics, University of Tuebingen,
Tuebingen, Germany; Department of Gynecology, Hamburg-Eppendorf University Medical Center,
Hamburg, Germany; University Hospital Zuerich, Zuerich, Switzerland; Clinsol Gmbh & Co Kg, Wuerz-
burg, Germany; Department of Gynecology and Obstetrics, Erlangen University Hospital, Erlangen, Ger-
many; University Hospital and German Cancer Research Center Heidelberg, Heidelberg, Germany

Background:Metaanalyses have demonstrated that 5% of initially HER2 negative breast cancer patients
switch to HER2 positive during the course of the disease. Whether there is a difference in benefit from
standard HER2 targeted therapies between patients initially HER2 positive and patients switching from
negative to positive is unclear. We used data from the PRAEGNANT registry to compare the outcome of
those patients.Methods: PRAEGNANT is a prospective advanced breast cancer registry (NCT02338167)
focusing on molecular biomarkers. Patients in all therapy lines receiving any kind of treatment are eligi-
ble. This analysis compared progression-free survival (PFS) with standard HER2 targeted therapies be-
tween patients with tumors initially HER2 negative and switched to HER2 positive and patients with
tumors that were initially HER2 positive adjusted for age and hormone receptor status. Results: At the
time of this analysis 4061 patients with MBC were included in the PRAEGNANT registry, 49 of which
met the requirements for this analysis. Median age was 56 (IQR 48-64) years and 87.8% of the patients
were hormone receptor positive. At first diagnosis 15 patients were HER2 negative and 34 patients were
HER2 positive. Within a median observation time of 9 months (95%CI: 3.8, 23.7) 35 PFS events oc-
curred. Median observation time was 9 months (95% CI: 3.8, 23.7). Initially HER2 positive patients had
a longer progression-free survival (HR = 0.49, 95% CI (0.24, 1.03), p = 0.07) as compared to initially
HER2 negative patients switched to HER2 positive. The 1- and 2-year-PFS rates were also higher for pa-
tients initially HER2 positive: 1-year-PFS: 52% (95% CI: 36%, 73%) versus 26 % (95% CI: 12%,
52%); 2-year-PFS: 44% (95% CI: 29%, 67%) versus 19% (95% CI: 7%, 50%). Conclusions: Median
PFS and 1- and 2-year PFS rate seem to be better in patients HER2 positive at initial diagnosis receiving
standard HER2 directed therapies. Although our result has to be interpreted with caution because of the
small cohort and the retrospective nature of our analysis, it justifies prospective research including the
group of initially HER2 negative patients switched to HER2 positive as a distinct entity. Clinical trial
information: NCT02338167. Research Sponsor: None.
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1041 Poster Session

Impact of extracranial disease status on survival after initial central nervous system (CNS)
involvement and radiation therapy in HER2+ breast cancer brain metastases (BCBM).

Laura Noteware, Luis Ramirez, Nicole Dalal, James Emmett Herndon, Scott R. Floyd, Amanda E.D. Van
Swearingen, Carey K. Anders, Sarah Sammons; Duke University School of Medicine, Durham, NC;
Duke Cancer Institute Biostatistics, Durham, NC; University of California, San Francisco, CA; Duke Can-
cer Institute Biostatistics, Department of Biostatistics and Bioinformatics, Durham, NC; Duke Radia-
tion Oncology, Durham, NC; Duke Center for Brain and Spinal Metastases, Duke University Medical
Center, Durham, NC; Duke University Medical Center, Duke Cancer Institute, Durham, NC

Background: BCBMs are very common in metastatic HER2+ breast cancer. CNS-directed local therapy
is the gold standard for treatment, followed by systemic HER2-targeted therapies. In patients with
HER2+ BCBM and stable extracranial disease (ECD), consensus guidelines recommend continuing cur-
rent systemic therapy after local therapy. Our goal was to determine the implications of ECD status at
time of HER2+ BCBM first CNS involvement on outcomes including intracranial progression-free surviv-
al (PFS1) and overall survival (OS). Methods: Retrospective analysis was performed on data extracted
from 77 patients with HER2+ BCBM who received CNS radiation at Duke between 2006 and 2020 fol-
lowing initial documentation of CNS involvement. Demographics, dates of metastatic and intracranial
diagnosis, ECD status at first CNS involvement, systemic therapy, and outcomes were collected. The
primary endpoint was PFS1 defined as the time from first CNS radiation to the subsequent documenta-
tion of intracranial progression (RANO-BM). OS was defined as time from first CNS radiation and first
metastatic disease to date of death or last known alive. ECD status was defined by RECIST1.1 from sys-
temic staging scans within 30 days of first CNS involvement. Results: In this patient cohort of HER2+
BCBMs undergoing CNS radiation at first CNS involvement, >50% of patients had extracranial disease
control: no ECD (25%) or stable/responding disease (31%). 52% of patients’ tumors were ER+. Median
age was 50 years (range 27 – 75). Most patients (58%) developed first CNS involvement during adju-
vant or first/second line metastatic therapy. For first CNS radiation, 49% received SRS and 48%
WBRT. All patients with no ECD presented with isolated CNS disease as first metastatic presentation.
Median OS in this cohort from initial metastatic disease to death was markedly worse for patients with
no ECD (25.3m, 95% CI: 16.8 to 35.3) compared to those with progressive or stable/responding ECD
(48.8m, 95% CI: 28.1 to 65; and 52.9 months, 95% CI: 43.7 to 73.3, respectively; p=0.03). Median
OS from first CNS involvement to death was not statistically different amongst groups. This analysis did
not detect median PFS1 differences based on ECD after first CNS radiation: progressive ECD (6.3m),
no ECD (8.7m), or stable/responding ECD (10.6m) (p=0.13), though clinically meaningful differences
were observed. Conclusions: Patients with isolated HER2+ BCBM with no ECD at the time of their initial
CNS involvement (25% of population) have substantially worse OS compared to patients who present
with ECD and develop CNS metastases later in their disease course. This population with isolated CNS
disease at metastatic presentation deserves investigation of novel treatment algorithms, including earli-
er introduction of brain penetrable HER2-targeted agents. Research Sponsor: None.
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Phase I study of LZM005, a HER2 antibody, as monotherapy or in combination with
trastuzumab and docetaxel in patients with HER2-positive metastatic breast cancer.

Cong Xue, Herui Yao, Ying Lin, Xin An, Meiting Chen, Yugang Dong, Su Li, Yanxia Shi; Department of
Medical Oncology, Sun Yat-sen University Cancer Center; State Key Laboratory of Oncology in South
China; Collaborative Innovation Center for Cancer Medicine, Guangzhou, China; Guangdong Provincial
Key Laboratory of Malignant Tumor Epigenetics and Gene Regulation, Department of Oncology, Sun
Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, China; The First Affiliated Hospital of
Sun Yat-sen University, Guangzhou, China; Sun Yat-sen University Cancer Center, Guangzhou, China;
Department of Breast Surgery, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou, Chi-
na; Department of Medical Oncology, Sun Yat-sen University Cancer Center, Guangzhou, China

Background: LZM005 is a novel anti-HER2 antibody that binds with elevated affinity to the domain II of
HER2. This phase I study assessed the safety, tolerability, pharmacokinetics (PK) and activity of
LZM005, as monotherapy or combined with trastuzumab and docetaxel in patients with HER2-positive
metastatic breast cancer. Methods: The phase I trial included phase Ia and Ib. Phase Ia was the mono-
therapy dosage escalation design. LZM005 was administered intravenously with 5mg/kg, 10mg/kg,
15mg/kg and 20mg/kg. The endpoints were dose limited toxicity (DLT) and maximum-tolerated dose
(MTD), safety, tolerability and PK analysis. In phase Ib, LZM005 was combined with trastuzumab and
docetaxel with MTD. The endpoints included safety and tolerability, response, PK and biomarker analy-
sis. Results: From Jan 2017 to Feb 2020, 35 patients received LZM005 (15 monotherapy, 20 combi-
nation). No DLT was observed from 5mg/kg to 20mg/kg. In phase Ib two arms were set: 420mg arm and
525mg arm. The pharmacokinetics of LZM005 were similar to pertuzumab (Table). Common adverse
events included increased transaminases, diarrhea and anemia in monotherapy and combination thera-
py. The common AE in phase Ia trial included diarrhea (21.4%), anemia (14.3%), elevated transami-
nase (14.3%). The common AE in phase Ib trial included anemia (44.1%), diarrhea (41.2%), fatigue
(26.5%), elevated transaminases (23.5%), nausea (20.6%), rash (17.6%) and asymptomatic urinary
tract infection (11.7%). All adverse events were manageable. No treatment-related death occurred. The
clinical benefit rate and objective response rate was respectively 42.90% (6/14) and 7.14% (1/14)
with monotherapy, with combination cohort was 100% (8/8) and 62.5% (5/8) in trastuzumab-naive,
83.3% (11/12) and 41.7% (5/12) in trastuzumab-pretreated patients. The median progression free
survival was 22.5 weeks. Conclusions: LZM005 was well tolerated and showed potent activity in pa-
tients with HER2-positive metastatic breast cancer. Further evaluation was warranted. Clinical trial
information: CTR20191921. Research Sponsor: Livzon Mabpharm Inc, Other Foundation.

PK parameters of LZM005 in Chinese patients.

Group

average±SD (%CV)

5 mg/kg (N=1) 10 mg/kg (N=4) 15 mg/kg (N=3) 20 mg/kg (N=6)

AUC 0-
21d(h*lg/ml)

22598.296±
-(-)

37026.958±6856.2857
(18.517)

57284.723±4943.5427
(8.63)

59894.118±13138.0635
(21.935)

Cmax (mg/ml) 132.385±
-(-)

219.402±39.0606
(17.803)

345.502±36.8012
(10.652)

340.037±40.5673
(11.930)

t1/2(h) 211.122±
-(-)

374.983±63.2312
(16.862)

244.263±57.0101
(23.34)

215.294±72.6508
(33.745)

CL(ml/h) 10.433±
-(-)

8.989±2.1178
(23.56)

11.576±3.8161
(32.965)

16.279±5.4647
(33.568)

Vss(ml) 3382.474±
-(-)

4508.610±430.9516
(9.558)

3708.281±354.6646
(9.564)

4609.199±599.7108
(13.011)

Vz(ml) 2922.609±
-(-)

4543.860±349.47 (7.691) 3855.877±770.0037
(19.970)

4537.133±733.7645
(16.172)

Ctrough(mg/ml) 0±-(-) 0±-(-) 0±-(-) 0±-(-)
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1043 Poster Session

Updated results of tucatinib versus placebo added to trastuzumab and capecitabine for
patients with pretreated HER2+ metastatic breast cancer with and without brain
metastases (HER2CLIMB).

Giuseppe Curigliano, Volkmar Mueller, Virginia F. Borges, Erika P. Hamilton, Sara A. Hurvitz, Sherene
Loi, Rashmi Krishna Murthy, Alicia Frances Clare Okines, Elisavet Paplomata, David A. Cameron,
Lisa A. Carey, Karen A. Gelmon, Gabriel N. Hortobagyi, Ian E. Krop, Sibylle Loibl, Mark D. Pegram,
Dennis J. Slamon, Jorge Ramos, Chiyu Zhang, Eric P. Winer; Istituto Europeo di Oncologia, Milan,
IRCCS and University of Milano, Milan, Italy; Universitaetsklinikum Hamburg-Eppendorf, Hamburg,
Germany; University of Colorado Hospital, Aurora, CO; Sarah Cannon Research Institute/Tennessee On-
cology, Nashville, TN; University of California Los Angeles, Jonsson Comprehensive Cancer Center, Los
Angeles, CA; Peter MacCallum Cancer Centre, Melbourne, VIC, Australia; MD Anderson Cancer Center,
Houston, TX; The Royal Marsden NHS Foundation Trust, London, United Kingdom; Carbone Compre-
hensive Cancer Center, University of Wisconsin-Madison, Madison, WI; Edinburgh Cancer Research
Centre, Edinburgh, United Kingdom; UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC;
British Columbia Cancer - Vancouver Centre, Vancouver, BC, Canada; Dana-Farber Cancer Institute,
Boston, MA; German Breast Group, Neu-Isenburg, Germany; Stanford Cancer Institute, Palo Alto, CA;
University of California, Los Angeles/Jonsson Comprehensive Cancer Center, Los Angeles, CA; Seagen
Inc., Bothell, WA

Background: Tucatinib (TUC) is an oral tyrosine kinase inhibitor (TKI) highly specific for HER2. TUC is
approved for use in combination with trastuzumab (T) and capecitabine (C) in patients (pts) with and
without brain metastases (BM) who have received 1 or more prior anti-HER2–based regimens in the
metastatic setting. In the primary analysis from the pivotal HER2CLIMB trial, the addition of TUC to T
and C in pts with HER2+metastatic breast cancer showed a statistically significant and clinically mean-
ingful prolongation of progression-free (PFS) (HR = 0.54 [95% CI: 0.42, 0.71]; P< 0.001) and overall
survival (OS) (HR = 0.66 [95% CI: 0.50, 0.88]; P = 0.005) (Murthy, et al. NEJM 2020). TUC in combi-
nation with T and C was well tolerated with few discontinuations other than for disease progression.
Based on these data, the protocol was amended for unblinding of sites to treatment assignment to allow
for crossover from the placebo arm to receive TUC in combination with T and C. Methods: HER2CLIMB
(NCT02614794) is a global, randomized, double-blind, placebo-controlled trial in pts with unresect-
able locally advanced or metastatic HER2+ breast cancer previously treated with T, pertuzumab, and T-
emtansine (T-DM1), including pts with untreated, treated stable, or treated and progressing BM. Overall
612 pts were randomized 2:1 to receive TUC 300 mg BID or placebo, each in combination with T and
C. Randomization was stratified by BM, ECOG performance status, and geographic region. Protocol pre-
specified analysis of OS, PFS (by investigator assessment) and safety in the total study population will
be performed at approximately 2 years from the last patient randomized. Results:Updated Kaplan-Meier
time-to-event analysis of OS and PFS with hazard ratios and 95% confidence intervals for TUC arm vs
placebo arm will be presented overall, as well as for OS in the prespecified subgroups reported previous-
ly (Murthy, et al. NEJM 2020). Safety and tolerability assessments will include frequency of adverse
events by severity, dose modifications and discontinuation of study medications. Conclusions: Conclu-
sions will be presented in the presentation. Clinical trial information: NCT02614794. Research Spon-
sor: Seagen Inc.
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1044 Poster Session

Pharmacokinetic (PK) analyses in CSF and plasma from TBCRC049, an ongoing trial to
assess the safety and efficacy of the combination of tucatinib, trastuzumab and
capecitabine for the treatment of leptomeningeal metastasis (LM) in HER2 positive breast
cancer.

Erica Michelle Stringer-Reasor, Barbara Jane O’Brien, Ariel Topletz-Erickson, Jason B White, Mina
Lobbous, Kristen Riley, Jennifer Childress, Kim LaMaster, Michelle E. Melisko, Aki Morikawa,
John Frederick De Groot, Ian E. Krop, Vicente Valero, Mothaffar F. Rimawi, Antonio C. Wolff, Debu
Tripathy, Nancy U Lin, Rashmi Krishna Murthy; University of Alabama at Birmingham, Birmingham,
AL; The University of Texas MD Anderson Cancer Center, Department of Neuro-Oncology, Houston, TX;
SeaGen, Bothell, WA; The University of Texas MD Anderson Cancer Center, Houston, TX; MD Anderson,
Houston, TX; University of California, San Francisco Helen Diller Family Comprehensive Cancer Center,
San Francisco, CA; University of Michigan, Ann Arbor, MI; The University of Texas, MD Anderson Can-
cer Center, Department of Neuro-Oncology, Houston, TX; Dana-Farber Cancer Institute, Boston, MA;
Lester and Sue Smith Breast Center, Dan L. Duncan Comprehensive Cancer Center, Baylor College of
Medicine, Houston, TX; The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins University,
Baltimore, MD

Background: Tucatinib is a potent and highly selective HER2-targeted tyrosine kinase inhibitor approved
for use in combination with trastuzumab and capecitabine for patients with metastatic HER2+ breast
cancer (MBC) who have received $1 prior HER2-based regimen in the metastatic setting, including pa-
tients with brain metastases (BM). TBCRC049 (NCT03501979) is an investigator-initiated phase 2
single-arm study currently enrolling to evaluate the safety and efficacy of tucatinib, trastuzumab and ca-
pecitabine in HER2+ BC with newly diagnosed LM. Here, we report the pre-specified pharmacokinetic
(PK) analysis for the first 15 patients to determine bioavailability of tucatinib and its predominant me-
tabolite, ONT-993, in the CSF. Methods: Eligible patients included adults with HER2+ MBC, KPS >
50, and newly diagnosed, untreated LM (defined as positive CSF cytology and/or radiographic evidence
of LM, plus clinical signs/symptoms). Patients with treated or concurrent/new BMwere allowed. The pri-
mary endpoint is overall survival with an accrual goal of 30 pts. Parallel PK samples were collected in
plasma and CSF via Ommaya reservoir on day 1 of cycles 1 and 2 at 0h (baseline), 2-3h, 5-7h and 24h
(optional) following initiation of tucatinib 300 mg BID. Tucatinib and ONT-993 were quantified in plas-
ma (n=15) and CSF (n=13) using validated liquid chromatography-mass spectrometry methods. Re-
sults: Tucatinib and ONT-993 plasma concentrations were consistent with previous studies and
exhibited high interindividual variability. Tucatinib and ONT-993 were detectable in the CSF within 2
hours post tucatinib administration; concentrations ranged from 0.57 to 25 ng/mL for tucatinib (IC50
for tucatinib against HER2 is 3.3 ng/mL) and 0.28 to 4.7 ng/mL for ONT-993. Tucatinib concentra-
tions in the CSF per timepoint were in a similar range to unbound plasma (plasmaub) tucatinib. CSF to
plasmaub ratios were generally consistent over time; the steady-state (cycle 2) median tucatinib CSF to
plasmaub ratio was 0.83 (0.19 to 2.1). ONT-993 CSF to plasmaub ratios were similar to tucatinib CSF
to plasmaub ratios. Conclusions: In patients with LM from HER2+MBC who were treated with tucatinib,
trastuzumab, and capecitabine, tucatinib and ONT-993 were detectable in the CSF of all patients at
median levels similar to plasmaub tucatinib. This is the first documented evidence of tucatinib distribut-
ing into the CSF in patients with HER2+MBC. Efficacy and safety of tucatinib, trastuzumab, and cape-
citabine in patients with HER2+ LM will be reported upon completion of TBCRC 049 accrual. Clinical
trial information: NCT03501979. Research Sponsor: SeaGen, Translational Breast Cancer Research
Consortium.
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1045 Poster Session

68Ga-HER2 affibody PET/CT imaging as an option in patients whose HER2 status of any
tumor in the body needs to be deciphered.

Haitao Miao, Yuyun Sun, Xichun Hu, Shaoli Song, Jian Zhang; Department of Medical Oncology, Fudan
University Shanghai Cancer Center, Shanghai, China; Department of Nuclear Medicine, Fudan Univer-
sity Shanghai Cancer Center, Shanghai, China; Department of Medical Oncology, Fudan University Can-
cer Hospital, Shanghai, China

Background: Anti-HER2 targeted agents are standard of care for HER2 positive patients with either early
or advanced breast cancer. Determination of tumor HER2 status helps diagnosing and treating breast
cancer. In any tumor which required this biological information, we used a novel 68Ga-NOTA-MAL-
MZHER2 (68Ga-HER2) affibody PET/CT to differentiate HER2 status of each lesion in the patient body.
Methods: 68Ga-HER2 affibody PET/CT was performed in breast cancer patients if HER2 status of any le-
sions in the patient body remained to be determined. Results: Twenty-four patients were enrolled. 68Ga-
HER2 affibody PET/CT was requested by physicians due to the following reasons: 6 with multiple prima-
ry cancers (including patients who harbored two primary breast malignancies but with different HER2
status, and patients who had at least another non-breast primary other than HER2-positve breast can-
cer), 13 with metastases inaccessible for biopsy or repeated biopsy, 6 with inconsistent HER2 status
between the primary and metastatic lesions, and 4 with different HER2-status within metastases (ICH
ranging from 0-3+). Assessment report showed that the 68Ga-HER2 affibody tumor uptake was consid-
ered positive in 16 patients, negative in 7 patients, and equivocal in one patient. In 11 lesions which
was pathological-confirmed HER2-positivity, 100% of the tumors were also positive with this PET/CT.
The heterogeneity of 68Ga-HER2 affibody uptake was obvious, with a maximal 8.5-fold difference with-
in one patient and a maximal 11-fold difference among patients. Conclusions: 68Ga-HER2 affibody
PET/CT imaging is a valuable tool if HER2 status of any tumor needs to determined. We are now evaluat-
ing the 68Ga-HER2 affibody PET/CT imaging as a non-invasive approach to classify the molecular sub-
type of metastatic breast cancer, and its potential application in the dynamic surveillance of anti-HER2
therapies. Research Sponsor: None.
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Clinicopathological characteristics of exceptional responders who achieve durable
remissions beyond five years (DR5) in HER2+(H+) metastatic breast cancer (MBC).

Darko Skrobo, Naomi Walsh, Jose Berenguer, Janice Maria Walshe, Michaela Jane Higgins,
David William Fennelly, Jo Ballot, Cecily Quinn, Giuseppe Gullo, John Crown; St Vincent’s University
Hospital, Dublin, Ireland; National Institute for Cellular Biotechnology, Dublin City University (DCU),
Dublin, Ireland; NSABP/NRG Oncology, and Cancer Trials Ireland, St Vincent’s University Hospital,
Dublin, Ireland; Mater Misericordiae University Hospital, Dublin, Ireland; St. Vincent’s University Hos-
pital, Dublin, Ireland; Department of Pathology and Laboratory Medicine, St. Vincent’s University Hos-
pital, Dublin, Ireland; NSABP/NRG Oncology, and The Irish Cooperative Oncology Research Group,
Dublin, Ireland

Background: The introduction of anti-H2 targeted therapies has resulted in substantially improved out-
comes for patients (pts) with H+MBC, yet despite survival prolongation, most patients so-treated will
still ultimately die from MBC. Some patients do however, achieved prolonged remissions. In this report
we outline the long-term outcomes of patients with H+MBC who were treated in our institution, with at
least five-year follow-up from the diagnosis of MBC. Methods: As part of our larger single-institution
Thousand Patient HER-2 Database, we conducted a retrospective review of all patients in whom a diag-
nosis of H+MBC was made prior to December 2015 (range 2000-2015 years). The DR5 category in-
cluded only those who had never experienced relapse or progression following initial anti-H2 therapy for
MBC, and who were alive at 5 years. Patients were designated as (1) DR5, defined as never relapse with
an overall survival (OS) > 5 years; (2) nonDR, which included those who had no or shorter remission,
but also included nine pts who did achieve a 5 year CR, but who subsequently relapsed. OS was calcu-
lated from the date of diagnosis of MBC. The frequency distribution was assessed by Fisher’s Exact Test
or Chi-Square Test, as appropriate. OS and PFS were calculated according to Kaplan Meier method,
and evaluated by Log-rank test. Univariate and multivariate Cox proportional hazards regression analysis
was used to evaluate the effect of clinicopathological features on OS and PFS. Results: A total of 245
patients diagnosed with advanced H+MBC were identified. The median survival was 38 months, (range
0.3 – 248 months). Among these, 85 patients (35%) experienced an OS> 5 years, with 34 designated
as DR5. The median OS for DR5 was 117 months, whereas nonDR (n = 211) had median OS of 33
months. The median age was similar between groups (DR5 53 yrs vs nonDR 56 yrs). A higher incidence
of visceral disease was present in nonDR compared to DR5 (69% vs 44%). Of all patients diagnosed
with de novo H+MBC, 23% achieved DR5. Presence of visceral disease, number of metastases and site
of metastases were statistically significant negative predictors of achieving DR5 (P < 0.05). Presence
of ER positive disease was not associated with OS. Conclusions: A meaningful subset of patients (14%)
with advanced H+MBC achieve prolonged remission beyond five years with H2 targeted therapy. Nearly
one quarter of those with de novo H+MBC achieve DR5. As de novo H+MBC now constitutes a higher
proportion of all H+MBC than it did in the pre-trastuzumab era, an increasing proportion of H+MBC
may now be achieving DR5. Prospective identification of variables to predict DR5 could assist in the
stratification of patients for whom additional therapy is needed. Research Sponsor: Cancer Clinical Re-
search Trust.
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Efficacy of CDK4/6i in the visceral crisis setting: Result from a real-world database.

Shaheenah S. Dawood, Kaylen Brzozowski; Mediclinic City Hospital, Dubai, United Arab Emirates; TRI-
NETX, Cambridge, MA

Background: The combination of the CDK4/6 inhibitors(CDK4/6i) and endocrine therapy has improved
overall survival(OS) in patients(pts) with either endocrine sensitive or resistant disease who are not in
visceral crisis. The goal of this retrospective analysis of a real world database was to look at the efficacy
of CDK4/6i among pts with hormone receptor positive (HR+ve)/HER2-ve metastatic breast can-
cer(MBC) who present with visceral crisis at diagnosis. Methods: For this analysis, we utilized a federat-
ed network of de-identified health data representing approximately 64 million patient lives available
through the TriNetX Platform. We identified 5966 pts who had HR+ve/HER2-ve MBC diagnosed be-
tween 2015 and 2020. OS was computed using the Kaplan Meier product limit method. Propensity
score matching was performed on all comparisons of survival. Visceral crisis was defined as either liver
metastases with liver dysfunction, lymphangitis with dyspnea or the presence of pancytopenia. Results:
906(15%) pts received CDK4/6i. OS any time after treatment among pts who did and did not receive
CDK4/6i was significantly different (p=0.0002) favoring the group receiving CDK4/6i, with median OS
at 59.6 months and 46.2 months and 2-year OS at 71.6% and 61.4% respectively. Among pts who re-
ceived CDK4/6i versus another treatment as first line therapy, OS was significantly different(HR 0.7,
95%CI 0.57 – 0.86, p<0.0001), and median OS was 59.6 months and 41.5 months respectively.
336 pts with HR+ve mbc presented with visceral crisis at the time of diagnosis of whom 61(18%) re-
ceived CDK4/6i therapy as first line therapy. Median OS among pts who did and did not have visceral
crisis at diagnosis and received treatment was 8.1 months and 210 months respectively. OS any time
after initial treatment was significantly different among pts with visceral crisis who did and did not re-
ceive CDK4/6i (p=0.01), with 2-year OS at 26.1% and 8.1% and median OS at 11 months and 6
months respectively. Conclusions: The use of CDK4/6i in the presence of visceral crisis at diagnosis was
associated with a 5 month improvement in OS compared to chemotherapy. Future clinical trials should
explore the use of CDK4/6i in the setting of visceral crisis. Research Sponsor: None.
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Real-world cost-effectiveness of pertuzumab (P) with trastuzumab + chemo (T+Chemo) in
patients (pts) with metastatic breast cancer (MBC): A population-based retrospective
cohort study by the Canadian Real-world Evidence for Value in Cancer Drugs (CanREValue)
collaboration.

Wei Fang Dai, Jaclyn Marie Beca, Chenthila Nagamuthu, Ning Liu, Maureen E. Trudeau, Craig Earle,
Claire De Oliveira, Kelvin K. Chan; University of Toronto, Toronto, ON, Canada; Pharmacoeconomics
Research Unit, Cancer Care Ontario, Toronto, ON, Canada; ICES, Toronto, ON, Canada; Institute for
Clinical Evaluative Sciences, Toronto, ON, Canada; Sunnybrook Health Sciences Center, Toronto, ON,
Canada; Ontario Institute for Cancer Research, Toronto, ON, Canada; Centre for Addiction and Mental
Health, Toronto, ON, Canada; Sunnybrook Odette Cancer Centre, University of Toronto, Toronto, ON,
Canada

Background: Addition of P to T+chemo for MBC pts has been shown to improve overall survival (OS) in a
pivotal randomized trial (hazard ratio [HR] = 0.66, 95% CI: 0.52, 0.84) (Baselga et al., NEJM 2012).
In Canada, the manufacturer submission to the health technology assessment agency estimated that P
produced 0.64 life years gained (LYG) with an incremental cost-effectiveness ratio (ICER) of
$187,376/LYG over 10 years (CADTH-pCODR, 2013). This retrospective cohort analysis aims to deter-
mine the comparative real-world population-based effectiveness and cost-effectiveness of P among
MBC pts in Ontario, Canada. Methods: MBC pts were identified from the Ontario Cancer Registry and
linked to the New Drug Funding Program database to identify receipt of treatment between 1/1/2008
and 3/31/2018. Cases received P-T-chemo after universal public funding of P (Nov 2013) and controls
received T-chemo before. Demographic (age, socioeconomic, rurality) and clinical (comorbidities, prior
adjuvant treatments, prior breast cancer surgery, prior radiation, stage at diagnosis, ER/PR status) char-
acteristics were identified from linked admin databases balanced between cases and controls using pro-
pensity score matching. Kaplan-Meier methods and Cox regressions accounting for matched pairs were
used to estimate median OS and HR. 5-year mean total costs from the public health system perspective
were estimated from admin claims databases using established direct statistical methods and adjusted
for censoring of both cost and effectiveness using inverse probability weighting. ICERs and 95% boot-
strapped CIs were calculated, along with incremental net benefit (INB) at various willingness-to-pay val-
ues using net benefit regression. Results: We identified 1,823 MBC pts with 912 cases and 911
controls (mean age = 55 years), of which 579 pairs were matched. Cases had improved OS (HR = 0.66;
95% CI: 0.57, 0.78), with median 3.4 years, compared to controls median OS of 2.1. P provided an ad-
ditional 0.63 (95% CI: 0.48 – 0.84) LYG at an incremental cost of $196,622 (95% CI: $180,774,
$219,172), with a mean ICER = $312,147/LYG (95% CI: $260,752, $375,492). At threshold of
$100,000/LYG, the INB was -$133,632 (95% CI: -$151,525, -$115,739) with < 1% probability of
being cost-effective. Key drivers of incremental cost increase between groups included drug and cancer
clinic costs. Conclusions: The addition of P to T-chemo for MBC increased survival but at significant
costs. The ICER based on direct real-world data was higher than the initial economic model due to high-
er total costs for pts receiving P. This study demonstrated feasibility to derive ICER from person-level
real-world data to inform cancer drug life-cycle health technology reassessment. Research Sponsor: Ca-
nadian Institute for Health Information, Other Government Agency.
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A phase 1b study of chemoimmunotherapy with pegylated liposomal doxorubicin and
pembrolizumab in estrogen receptor-positive, endocrine-resistant breast cancer.

Alberto A. Gabizon, Nathan Cherny, Rut Isacson, Areen Abu Remilah, Alberto Gabizon, Hilary
Shmeeda, Ora Rosengarten; The Oncology Institute, Shaare Zedek Medical Center, Jerusalem, Israel;
Shaare Zedek Medical Center, Jerusalem, Israel; Shaare Zedek MC-Oncology Institute, Jerusalem, Isra-
el; Sha’ are Zedek Medical Center, Jerusalem, Israel

Background: This is a single center phase 1b study of a regimen of pembrolizumab (PBZ) and pegylated
liposomal doxorubicin (PLD) in endocrine-resistant breast cancer. PLD was chosen as chemotherapy
component because it is mildly myelosuppressive and non-immunosuppressive and contains doxorubi-
cin, a strong immunogenic cell death inducer. Methods: Patients with estrogen receptor positive, HER2
negative, metastatic breast cancer, whose disease progressed on hormonal and biological therapy and
up to 2 chemotherapy lines were eligible for enrollment. PLD, 30 mg/m2, and PBZ, 200 mg flat dose,
were infused on day 1 of every 3-week cycles. The main study objectives were safe dose clearance, char-
acterization of dose-limiting toxicities (DLT), tumor response, and pharmacokinetic analysis of PLD and
PBZ during the first 3 cycles of treatment in a 1st cohort of 6 patients and a 2nd confirmatory cohort of
6-9 patients. Patients with partial response (PR) or stable disease (SD) continued on the extended
phase of the study consisting of 9 additional cycles during which further safety information was collect-
ed. All patients were followed-up for survival. Results: 12 patients were recruited (median age 61 y,
range 45-91). 9 patients had received prior doxorubicin treatment. 82 treatments have been adminis-
tered (median: 7, range 2-13). Overall, treatment was well tolerated. DLT including infusion reactions,
grade $2 myelosuppression, hair loss and mucocutaneous toxicity were not observed in the first 3
cycles. Subsequently, skin toxicity (grade 2-3 palmar-plantar erythema) was observed forcing treatment
delays of 1-2 weeks. Except for 2 cases of subclinical hypothyroidism, there were no other apparent
PBZ-related side-effects. There was no evidence of cardiac toxicity. There were 2 early deaths (days 25
and 45) probably related to disease progression. Upon reevaluation on week 9, we observed: 2 patients
with PD, 4 with SD, 2 with PR (15+ and 5+mth), 1 with no measurable disease, and 1 early to evaluate.
Three out of 5 patients responded well to post-study chemotherapy with durable improvement or stabili-
zation (range, 5 to 11+ mth). Median follow-up is 14 mth. Median survival has not been reached with 4
deaths and a longest survivor of 19+ mth. Median progression-free survival is 6.0 mth. The clearance of
PLD was slow with high Cmax, long T1=2 and small Vd. There was a significant increase in the AUC of
PLD between the 1st and 3rd cycle (median: 2,649 vs 3,422 mg*h/l, p = 0.039). Analysis of PBZ plas-
ma levels is ongoing. Conclusions: The combination of PLD and PBZ is well tolerated and feasible for ex-
tended treatment. Dose interval of PLD should be lengthened to 4 weeks after 2-3 cycles to prevent
skin toxicity. The late appearance of skin toxicity is probably related to a delay in PLD clearance after 2
treatment cycles with PLD and PBZ. Clinical trial information: NCT03591276. Research Sponsor:
Merck.
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A first-in-human phase 1a/b trial of LY3484356, an oral selective estrogen receptor (ER)
degrader (SERD) in ER+ advanced breast cancer (aBC) and endometrial endometrioid
cancer (EEC): Results from the EMBER study.

Komal L. Jhaveri, Elgene Lim, Erika P. Hamilton, Cristina Saura, Tarek Meniawy, Rinath Jeselsohn,
J. Thaddeus Beck, Peter A. Kaufman, Sarah Sammons, Kalyan Banda, Meena Okera, Kan Yonemori,
Kathleen Kiernan Harnden, Sung-Bae Kim, Joohyuk Sohn, Cynthia X. Ma, Philippe Georges Aftimos,
Xuejing Aimee Wang, Suzanne R.L. Young, Muralidhar Beeram; Memorial Sloan Kettering Cancer Cen-
ter, New York, NY; Garvan Institute of Medical Research, Darlinghurst, NSW, Australia; Sarah Cannon
Research Institute and Tennessee Oncology, PLLC, Nashville, TN; Vall d’Hebron University Hospital,
Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Sir Charles Gairdner Hospital and Linear
Research Institute, Nedlands, WA, Australia; Dana Farber Cancer Institute, Boston, MA; Highlands On-
cology Group, Springdale, AR; University of Vermont Medical Center and the Larner College of Medicine
at UVM, Burlington, VT; Duke University Medical Center/ Duke Cancer Institute, Durham, NC; Fred
Hutchinson Cancer Research Center and University of Washington, Seattle, WA; Ashford Cancer Center,
Adelaide, Australia; Department of Breast and Medical Oncology, National Cancer Center Hospital, To-
kyo, Japan; Inova Schar Cancer Institute, Fairfax, VA; Asan Medical Center, University of Ulsan College
of Medicine, Seoul, South Korea; Yonsei Cancer Center, Yonsei University College of Medicine, Seoul,
South Korea; Washington University School of Medicine, St. Louis, MO; Institut Jules Bordet, Uni-
versit�e Libre de Bruxelles, Brussels, Belgium; Eli Lilly and Company, Indianapolis, IN; Loxo Oncology at
Lilly, Indianapolis, IN; START Center for Cancer Care, San Antonio, TX

Background: Novel degraders and antagonists of ER are under evaluation in aBC, to overcome both ER
mediated resistance and the bioavailability and dosing limitations of fulvestrant, the only approved
SERD. ER is also overexpressed in ~80% of EEC and endocrine therapy (ET) is utilized for these pa-
tients (pts). LY3484356, a novel, orally bioavailable SERD with pure antagonistic properties results in
sustained inhibition of ER-dependent gene transcription and cell growth. Preclinically, LY3484356
shows favorable efficacy and pharmacokinetic (PK) properties, including antitumor activity in ESR1
mutants. Here we present the initial clinical data from EMBER, an ongoing first-in-human phase 1a/b
trial of this novel agent. Methods: Phase 1a evaluated LY3484356 dose escalation (i3+3 design) in
women with ER+, HER2- aBC (#3 prior therapies for aBC following protocol amendment; prior ET sen-
sitivity) and ER+ EEC (prior platinum therapy). Premenopausal women received a concomitant GnRH
agonist. Key endpoints included determination of the recommended phase 2 dose, safety and tolerabili-
ty, PK, and objective response rate and clinical benefit rate per RECIST v1.1. Results: As of the data cut
(November 9, 2020), 28 pts (n = 24 aBC, n = 4 EEC) were enrolled at doses ranging from 200-1200
mg QD. Median age was 59 years (range, 35-80). Median number of prior therapies for aBC was 2
(range, 1-8; 6 pts enrolled prior to protocol amendment had received $4 prior therapies), including pri-
or fulvestrant (46%), a CDK4/6 inhibitor (83%), and chemotherapy (33%). No dose-limiting toxicities
were observed. Treatment-emergent adverse events (TEAEs) were mostly grade 1-2, including nausea
(32%), fatigue (25%), and diarrhea (18%). The only grade 3 treatment-related AE was diarrhea (n = 1).
TEAEs of bradycardia and QTc prolongation were not observed despite intensive central ECG monitor-
ing. Dose-proportional increases in LY3484356 exposures were observed across all evaluated doses
and t1/2 was 25-30 hours. At the starting dose level (200 mg QD), unbound LY3484356 exposures ex-
ceeded those achieved with fulvestrant. 16 of 28 pts were efficacy evaluable, with the remaining 12 pts
ongoing prior to first scan. Among 16 evaluable pts, 11 (8 aBC, 3 EEC) had stable disease (10 pts ongo-
ing), and 5 had progressive disease. RECIST responses were observed after the data cut and will be de-
tailed at the meeting. Plasma ctDNA analysis indicated decreases in mutant allele frequencies,
including mutant ESR1 in 9/12 (75%) evaluable pts across all dose levels. Conclusions: LY3484356
QD dosing shows favorable safety and PK properties, along with preliminary efficacy in pts with heavily
pretreated ER+ aBC and EEC. Updated data will be presented at the meeting. Clinical trial information:
NCT04188548. Research Sponsor: Loxo Oncology at Lilly.
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Correlation between work productivity loss (WPL) and European Organization for Research
and Treatment of Cancer (EORTC) Quality of Life Questionnaire (QLQ-C30) domains from the
MONALEESA-7 (ML-7) trial of premenopausal women with HR+/HER2- advanced breast
cancer (ABC).

Debu Tripathy, Tristan Curteis, Sara A. Hurvitz, Denise A. Yardley, Fabio Franke, Govind Babu
Kanakasetty, Paul Wheatley-Price, Young-Hyuck Im, Radost Pencheva, David Chandiwana, Purnima
Pathak, Brad Lanoue, Nadia Harbeck; The University of Texas MD Anderson Cancer Center, Houston,
TX; Costello Medical, Cambridge, MA; David Geffen School of Medicine, University of California, Los
Angeles/ Jonsson Comprehensive Cancer Center, Los Angeles, CA; Sarah Cannon Research Institute
and Tennessee Oncology, Nashville, TN; Oncosite/Hospital Unimed Noroeste, Iju�ı, Brazil; Kidwai Me-
morial Institute of Oncology, Bangalore, India; Ottawa Hospital Cancer Centre, University of Ottawa, Ot-
tawa, ON, Canada; Samsung Medical Center, Seoul, South Korea; Novartis Pharmaceuticals
Corporation, East Hanover, NJ; Novartis Ireland Ltd, Dublin, Ireland; Novartis Pharmaceuticals Corpora-
tion, Florham Park, NJ; Brustzentrum der Universit€at M€unchen (LMU), Munich, Germany

Background: The international, randomized, double-blind, placebo-controlled, Phase III ML-7 trial
(NCT02278120) assessed ribociclib + endocrine therapy (ET) vs ET alone in premenopausal women
with HR+/HER2– ABC. To our knowledge, the relationship between WPL and domains of the EORTC
QLQ-C30 and the tumor-specific module for breast cancer (QLQ-BR23) has not been explored in ABC.
In this post hoc analysis (data cutoff, November 30, 2018) of all patients (pts) enrolled in ML-7, we as-
sessed the correlation between the WPL component of the Work Productivity and Activity Impairment:
General Health (WPAI:GH) questionnaire and domains of the EORTC QLQ-C30/BR23.Methods: We an-
alyzed EORTC and WPAI:GH data from all pts enrolled in ML-7 who were employed at any point during
the trial (N = 329 of 672 total pts). Domains of the EORTC QLQ-C30 and QLQ-BR23 that had the great-
est correlation (pairwise Pearson correlation) with WPL were prioritized for analysis. Separate univari-
able mixed-model repeated-measures regression models were fitted for each domain, with WPL as the
dependent variable and each EORTC domain as a single fixed-effect covariate. Linear and quadratic re-
lationships were considered. Model selection was based on the Akaike information criterion (AIC). Re-
sults: Linear models were favored over quadratic models. WPL was negatively correlated with global
health status (GHS) and the physical, role, social, and emotional functioning domains and was positive-
ly correlated with the fatigue and pain domains of the QLQ-C30 (P<.001; Table). The coefficients indi-
cated the estimated mean change in WPL was associated with a 1-unit increase in each QLQ-C30
domain. For example, a 10-point increase in GHS was associated with an estimated mean decrease of
7.8% (95% CI, 7.1%-8.5%) in WPL. Conclusions: Greater WPL was associated with higher levels of fa-
tigue and pain and with lower levels of overall quality of life and physical, role, social, and emotional
functioning among pts with HR+/HER2� ABC in ML-7. Further investigation of the correlation with
QLQ-BR23 andmultivariable analysis could determine which EORTC domains and items independently
drive these findings. Clinical trial information: NCT02278120. Research Sponsor: Novartis Pharma-
ceuticals Corporation.

Domain AIC (Linear) AIC (Quadratic)

Regression Coefficient
(Linear Model)
(95% CI) P Value

Fatigue 19,475.96 19,486.02 0.61 (0.54 to 0.67) <.001
Pain 19,469.70 19,470.45 0.53 (0.47 to 0.59) <.001
Physical functioning 19,383.55 19,389.79 � 0.98 (� 1.07 to � 0.88) <.001
Global health status 19,291.10 19,303.40 � 0.78 (� 0.85 to � 0.71) <.001
Role functioning 19,359.71 19,373.50 � 0.65 (� 0.71 to � 0.60) <.001
Social functioning 19,443.55 19,457.02 � 0.59 (� 0.65 to � 0.53) <.001
Emotional functioning 19,557.42 19,570.86 � 0.49 (� 0.56 to � 0.42) <.001
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The association of HER2 low expression with the efficacy of CDK4/6 inhibitor in hormone
receptor positive HER2 negative metastatic breast cancer.

Kelvin K H Bao, Leone Sutanto, Shirley SW Tse, Ka Man Cheung, Jeffrey C H Chan; Department of Clin-
ical Oncology, Queen Elizabeth Hospital, Kowloon, Hong Kong

Background:Markers for the efficacy of CDK4/6 inhibitor in estrogen receptor (ER) positive, HER2 nega-
tive advanced breast cancer are limited. The bidirectional crosstalks that exist between ER and HER2
pathways contribute to endocrine resistance. We investigated the association between low levels of
HER2 expression and the clinical outcome of patients with ER+ HER2- metastatic breast cancer (MBC)
treated with CDK4/6 inhibitors.Methods:We identified consecutive patients with ER+ HER2- MBC who
received CDK4/6 inhibitor plus either letrozole or fulvestrant between Mar 2017 - Jun 2020 from an in-
stitutional cancer registry. HER2-low expression was defined as IHC score 1+, or 2+ with a negative
ISH. Progression-free survival (PFS) was defined as the time from the initiation of CDK4/6 inhibitor to
the date of radiological or clinical progression, or death. The relationship between HER2 expression lev-
els and PFS was evaluated using log-rank test and multivariable Cox regression modelling. Results: 106
women with MBC were eligible for analysis. Median age at treatment was 58 (23.0-91.4). The majority
received palbociclib (84%) while the rest received ribociclib. CDK4/6 inhibitor was used as first-line
treatment in 50.9% of cases. Most tumors were of ductal histology (83%) and progesterone receptor
(PgR) positive (84.9%), and 22.6% of the patients had bone-only disease. 77.3% of cases were consid-
ered HER2-low expressing. HER2-low expression was associated with a significantly shorter PFS com-
pared with HER2 IHC 0 counterpart (median, 8.9 vs 18.8 months, p= 0.014). In multivariate analysis,
HER-2 low expression remained significantly associated with an inferior PFS (HR 1.96, 95%CI 1.03-
3.75, p= 0.041) after adjusting for the line of treatment, PgR status and disease extent (bone only vs
extra-osseous disease). Conclusions: In patients with ER+ HER2- MBC treated with CDK4/6 inhibitors,
HER2-low expression was associated with an inferior PFS, and may serve as a potential marker candi-
date for CDK4/6 inhibitor efficacy. As novel anti-HER2 antibody-drug conjugates demonstrated efficacy
in HER2-low expressing MBC, coupled with the emerging evidence for the combination of CDK4/6 in-
hibitors with anti-HER2 agents, this HER2-low expression subgroup warrants prospective evaluations
in future trials. Research Sponsor: None.
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Resistance to CDK4/6 inhibitors (CDK4/6i): The clinical usefulness of liquid biopsy in
metastatic breast cancer (mBC).

Lucrezia Raimondi, Laura Di Benedetto, Giuseppe Naso, Filippo Maria Raimondi, Arianna Di Rocco,
Laura Giaconi, Rachele Lazzeroni, Gian Paolo Spinelli; U.O.C. Territorial Oncology of Aprilia, Sapienza
University of Rome, Aprilia, Italy; BIOS SpA, Rome, Italy; Division of Medical Oncology, Policlinico Um-
berto I, Roma, Italy; Biostatistical Consultant, E-Campus University, Rome, Italy; Department of Public
Health and Infectious Diseases, Sapienza University of Rome, Rome, Italy; Clinical and Molecular Med-
icine Department, Sapienza University of Rome, Rome, Italy; Department of Medical and Surgical Sci-
ences and Translational Medicine, Sapienza University of Rome - Sant’Andrea University Hospital,
Rome, Italy; U.O.C. Territorial Oncology of Aprilia, AUSL Latina, Sapienza University of Rome, Aprilia,
Italy, Aprilia, Italy

Background: Palbociclib (P) in combination with fulvestrant (F) or letrozole (L), is used globally to treat
metastatic breast cancer but despite therapeutic improvements most patients acquire resistance to
CDK4/6i. KRAS tumor mutations (mutKRAS) have been associated with worse PFS in several tumor
types but have not been analysed extensively in breast cancer. To understand the molecular mecha-
nisms of resistance to CDK4/6i and their clinical behavior, using liquid biopsy, we evaluated the oppor-
tunity to reveal the onset of resistance to CDK4/6i detecting mutKRAS ctDNA. Methods: We studied the
KRASmutation status of 211 patients with mBC treated with CDK4/6i plus L or F as first-line metastat-
ic therapy. Using Bio-Rad QX200 droplet digital polymerase chain reaction (ddPCR) system we deter-
mined KRAS ctDNA levels in plasma. Using logistic and Cox regression, a predictive model for objective
response (OR), progression-free survival (PFS) and overall survival (OS) was constructed. The PFS and
the OS were estimated by the Kaplan–Meier method and compared with use of the log-rank test. Re-
sults: In 38% (81 patients, 24 in treatment with L and 57 in treatment with F) we observed mutKRAS
ctDNA before starting CDK4/6i: the detection of mutKRAS significantly correlated with the onset of re-
sistance to CDK4/6i within 6months from the evidence of KRAS mutation and worse PFS (p<0.001).
OR was seen in 84 of 130 KRAS wild-type (WT) patients versus 0 of 81 in KRAS mutants. At 24-month
follow up, median PFS was significantly better in KRAS WT versus mutants (3.1 [range: 1-6month-
s,95%CI 0.9-3.6] versus NAmonths; p<0.001). Correlating the results of liquid biopsy both to tumoral
burden and patients clinical features, we observed a higher mutKRAS circulating copies-number in
those patients with two or more metastatic sites(p<0.001). Conclusions: Despite the study’s limita-
tions, our data suggest mutKRAS ctDNA status leads to CDK4/6i resistance acquisition within 6 months
from the detection and provide critical information for the prediction of therapeutic responses in mBC.
Monitoring KRAS status with liquid biopsy, we could predict who will take advantage from CDK4/6i, de-
creasing wastes of resources ensuring the best patients’ quality of life. Research Sponsor: None.
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Long-term (LT) disease control in patients (pts) with hormone receptor-positive (HR+),
PIK3CA-altered advanced breast cancer (ABC) treated with alpelisib (ALP) + fulvestrant
(FUL).

Dejan Juric, Fabrice Andre, Udaiveer Panwar, Filip Janku, Yen-Shen Lu, Howard A. Burris III, Josefina
Cruz Jurado, Zsuzsanna Papai, Salomon M. Stemmer, Josep Tabernero, Johan Ahlgren, Marianne
Leheurteur, Ines Lorenzo, Dragana Jankovic, Cornelia Quadt, Huilin Hu, Xueying Chen, Hope S. Rugo;
Massachusetts General Hospital Cancer Center, Boston, MA; Institut Gustave Roussy, Villejuif, France;
University Hospitals Plymouth NHS Trust, Plymouth, United Kingdom; MD Anderson Cancer Center,
Houston, TX; National Taiwan University Hospital, Taipei, Taiwan; Sarah Cannon Research Institute,
Tennessee Oncology, Nashville, TN; Hospital Universitario de Canarias, Santa Cruz De Tenerife, Spain;
Hungarian Defense Forces Medical Center, Budapest, Hungary; Rabin Medical Center, Petach Tiqwa,
Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel; Vall d’Hebron University Hospital, Bar-
celona, Spain; Regionalt cancercentrum Mellansverige, Uppsala, Sweden; Centre Henri-Becquerel,
Rouen, France; Novartis Farmac�eutica SA, Madrid, Spain; Novartis Institutes for BioMedical Research,
Basel, Switzerland; Novartis Pharmaceuticals Corporation, East Hanover, NJ; University of California
San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA

Background: PIK3CAmutations, present in ~40% of HR+, HER2– ABC, are associated with therapeutic
resistance and shorter survival. Alpelisib (ALP) + fulvestrant (FUL) demonstrated efficacy in this popu-
lation for which achieving long-term (LT) disease control is challenging. Here, we report on pts with
HR+, PIK3CA-altered ABC who achieved LT disease control with ALP + FUL. Methods: SOLAR-1 was a
phase 3, randomized, double-blind study of ALP (or placebo) + FUL in HR+, HER2– ABC that pro-
gressed on/after an aromatase inhibitor. CBYL719X2101 (X2101) was a phase 1, open-label study of
escalating ALP doses ± FUL in advanced solid tumors that progressed on/after anti-estrogen therapy
(ET) or relapsed after adjuvant anti-ET. A cut-off $ median (progression-free survival [PFS] + 2 SE) was
chosen based on Kaplan-Meier curves from SOLAR-1 to define LT disease control as PFS (SOLAR-1) or
time on treatment (X2101) $18mo. Results: In SOLAR-1, 51 of 169 pts (30.2%) randomized to ALP +
FUL achieved LT disease control with a median PFS of 33.5 mo (95% CI, 27.4 mo-not reached). Base-
line characteristics of pts in SOLAR-1 are in the table below. In pts with LT disease control, adverse
events (AEs) of special interest (combined preferred terms) of GI toxicity were observed in 47 pts
(92.2%; grade $3: 11.8%, n=6), of hyperglycemia in 41 pts (80.4%; grade $3: 39.2%, n=20), and
of rash in 28 pts (54.9%; grade $3: 19.6%, n=10). Median ALP relative dose intensity was 79.9%
and 82.1% for pts with LT disease control (n=51) and the overall population (n=168), respectively. In
X2101, 7 of 52 pts (13.5%) with ABC who received ALP+FUL achieved LT disease control up to 47.8
mo. Conclusions: In this subset of pts with hard-to-treat, endocrine-resistant disease, LT disease control
$18 mo is meaningful considering median PFS of 4.6-9.3 mo or 9.5-16.4 mo with FUL alone or with
cyclin-dependent kinase 4/6 inhibitors, respectively. Here, LT disease control was observed in 2 studies
of HR+, PIK3CA-altered ABC, including in pts with poor prognosis, diabetes/pre-diabetes at baseline,
and heavy pre-treatment. AE profile was consistent with prior reports and did not preclude LT disease
control. Further work is needed to better understand factors influencing LT disease control. Clinical trial
information: NCT01219699, NCT02437318. Research Sponsor: Novartis Pharmaceuticals
Corporation.

Baseline characteristics (SOLAR-1).

Characteristics, n (%)
Pts with LT disease
control (n=51)

Overall populationa

(n=169)

Age, median (range), yr 62 (35-79) 63 (25-87)
Eastern Cooperative Oncology Group performance status $1 12 (23.5) 56 (33.1)
Diabetic or pre-diabeticb 31 (60.8) 104 (61.5)
Number of metastatic sites $3 9 (17.6) 48 (28.4)
Lung and/or liver metastasis 22 (43.1) 90 (53.3)
Endocrine resistance (primary/secondary) 3 (5.9) / 34 (66.7) 23 (13.6) / 119 (70.4)

aPts with PIK3CA-mutated ABC in the ALP + FUL arm; bbased on American Diabetes Association guidelines.
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Overall survival in patients with breast cancer treated with a CDK 4/6 inhibitor plus
fulvestrant: A U.S. Food and Drug Administration pooled analysis.

Jennifer J Gao, Joyce Cheng, Tatiana Michelle Prowell, Erik Bloomquist, Shenghui Tang, Suparna B.
Wedam, Melanie E Royce, Danielle Krol, Christy Osgood, Gwynn Ison, Rajeshwari Sridhara, Richard
Pazdur, Julia A. Beaver, Laleh Amiri-Kordestani; US Food and Drug Administration, Silver Spring, MD;
U.S. Food and Drug Administration, Silver Spring, MD; US Food and Drug Administration and Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins, Ellicott City, MD; U.S. Food and Drug Admin-
istration, College Park, MD

JJG, JC, TMP contributed equally. JAB, LAK contributed equally. Background: Cyclin dependent kinase
4/6 inhibitors (CDKIs) are oral targeted agents approved for use in combination with endocrine therapy
as first or secondline treatment of hormone-receptor positive (HR+), human epidermal growth factor re-
ceptor 2 (HER2)-negative advanced or metastatic breast cancer. We previously reported the pooled
analyses of progression-free survival of patients in certain clinicopathologic subgroups, and results
showed a consistent benefit from the addition of a CDKI to endocrine therapy. Here, we report the
pooled overall survival (OS) results in patients treated with a CDKI plus fulvestrant.Methods:We pooled
individual patient data (n=1948) from three phase III randomized breast cancer trials of a CDKI plus
fulvestrant submitted to the FDA in support of marketing applications. All analyzed patients received at
least one dose of a CDKI or placebo, plus fulvestrant. The median OS was estimated using Kaplan-Meier
(KM) methods, and hazard ratios (HR) with corresponding 95% confidence intervals (CIs) were estimat-
ed using Cox regression models. Results: Results of OS analyses, including all pooled patients, patients
treated in the first-line setting, and patients treated in the second line and later settings, are summa-
rized in the table below. Additional subgroup analyses of OS by progesterone receptor status, site of me-
tastases, breast cancer histology, ECOG performance status, race, and de novo metastatic presentation
all favored adding a CDKI to fulvestrant. In patients age < 40, the estimated OS HR favored fulvestrant
alone, but this subgroup had a small sample size (n=89), so this result must be interpreted with cau-
tion. All results are considered exploratory and hypothesis-generating. Conclusions: Addition of CDKIs to
fulvestrant appears to confer a consistent survival benefit across all pooled patients and within most
clinicopathological subgroups of interest. Research Sponsor: None.

n
# Events
CDKI/N (%)

# Events
Placebo/N

(%) HR (95% CI)

HR Range,
individual
trials

All trials 1948 586/1296
(45)

349/652
(54)

0.77 (0.68,
0.88)

0.73, 0.79

First-Line Setting* 396 74/262 (28) 49/134 (37) 0.74 (0.52,
1.07)

0.74, 0.79

Second-Line and Later
Setting

1552 512/1034
(50)

300/518
(58)

0.77 (0.67,
0.89)

0.72, 0.79

* Majority (n=353) from one trial. MNE = median not estimable.
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A single-arm phase II trial of palbociclib in combination with tamoxifen as first-line
therapy for metastatic hormone receptor-positive breast cancer.

Oana Cristina Danciu, Kent Hoskins, Cristina I. Truica, Anne Hudson Blaes, Deimante Tamkus, Jatin
Rana, Pavankumar Tandra, Lauren Green, Menggang Yu, Qianqian Zhao, Deborah Toppmeyer, Ruth
O’Regan, Kari Braun Wisinski; University of Illinois at Chicago, Chicago, IL; University of Illinois at Chi-
cago College of Medicine, Division of Medical Oncology, Chicago, IL; Penn State Health Milton S. Her-
shey Medical Center, Hershey, PA; University of Minnesota, Minneapolis, MN; Michigan State
University, Lansing, MI; William Beaumont Hospital, Royal Oak, MI; University of Nebraska Medical
Center, Omaha, NE; University of Illinois, Chicago, IL; University of Wisconsin - Madison Biostatistics
and Medical Informatics, Madison, WI; University of Wisconsin Madison, Madison, WI; Rutgers Cancer
Institute of New Jersey, New Brunswick, NJ; University of Wisconsin Carbone Cancer Center, Madison,
WI

Background: Palbociclib is a CDK4/6 inhibitor used to treat metastatic hormone receptor-positive (HR+)
breast cancer (MBC) in combination with endocrine therapy. Tamoxifen is an effective treatment for
HR+ MBC, with different toxicity profile compared with aromatase inhibitors (AI) and fulvestrant. Pre-
clinical data demonstrated synergy for the combination of tamoxifen and palbociclib, being effective in
a model of acquired tamoxifen resistance.Methods:We conducted an open-label, single-arm, multicen-
ter phase II trial of palbociclib in combination with tamoxifen in patients with HR+/HER2 - advanced
BC, with no prior therapy for MBC. Ovarian suppression was recommended for pre-menopausal women,
but not required. Primary objective was progression free survival. Secondary objectives: objective re-
sponse rate (CR or PR) based on RECIST 1.1 or MDA Criteria (for patients with bone only disease); safe-
ty and tolerability (using CTCAE v4); clinical benefit rate (CR, PR or SD lasting min 24 weeks); 2-year
overall survival. Correlative objectives: proteomic analysis of plasma exosomes to identify mechanisms
of primary and secondary resistance to tamoxifen/palbociclib. Results: Between 6/30/2016 and 7/02/
2019, we enrolled 49 patients (47 evaluable): 23 pts with de-novo metastatic disease and 24 pts with
recurrent BC (12 pts were on adjuvant treatment with AI at time of recurrence and 12 pts on surveil-
lance). As of 1/5/21 data cut-off, 7 pts were still on treatment. Median follow-up time was 24 months
(range 8-42). Median age was 60 (range 39-82). The median PFS was 14.6 months with 95% CI (7-
41) for pts with de-novo MBC and 6months (2-12) for pts with recurrent BC. The ORR was 30% overall,
39% for pts with de novo MBC, 21% for pts with recurrent BC. CBR was 64% overall, 78% for pts with
de novo MBC and 50% for pts with recurrent BC. CBR was 65% for white pts and 55% for African
American pts. Best response per RECIST1.1: 14 pts (34%) had PR, 18 pts (44%) had SD, 9 pts (22%)
had PD. All 6 pts with bone only disease had SD. The most common drug related grade $ 3 AE was neu-
tropenia (51%), transient and manageable by dose modifications, no cases of febrile neutropenia. Four
patients developed thromboembolic events (1 grade 2, 2 grade 3, 1 grade 4). One patient died while on
treatment from PD. Conclusions: The combination of palbociclib and tamoxifen showed tolerable, ex-
pected safety profile. This may be an alternative approach for selected patients in first line treatment of
HR+ MBC, especially those who are intolerant to AI, although this small study indicates a lower PFS.
Clinical trial information: 02668666. Research Sponsor: Pfizer.

Baseline demographics (N 47).

Parameter N %

Sex
Female

47 100

Race
White
Black or African American
Asian
American Indian or Alaska Native
Unknown

31
11
1
1
3

66
23
2
2
6

Ethnicity
Hispanic or Latino
Non-Hispanic

3
44

6
94

ECOG Performance status
0
1
2

31
15
1

66
32
2

Menopausal status
Post-menopausal
Pre-menopausal

38
9

81
19
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A phase Ib study of xentuzumab plus abemaciclib and fulvestrant in patients (pts) with
advanced hormone receptor-positive (HR+), HER2-negative breast cancer (BC) with
visceral or non-visceral disease.

Douglas Yee, Patricia LoRusso, Marie Paule Sablin, Aleix Prat, Agostina Stradella, Meri Utriainen,
Mafalda Oliveira, Kan Yonemori, Yoichi Naito, Molly Catherine Hardebeck, Marta Puig, Joy Hu,
Tsvetan Nikolov Biyukov, Hiroji Iwata; Masonic Cancer Center, University of Minnesota, Minneapolis,
MN; Yale Cancer Center, Yale University, New Haven, CT; Department of Drug Development and Inno-
vation (D3i), Institut Curie, Paris, France; Hospital Clinic of Barcelona, Barcelona, Spain; Catalan Insti-
tute of Oncology, IDIBELL, Hospitalet de Llobregat, Barcelona, Spain; Helsinki University Central
Hospital, Comprehensive Cancer Center and University of Helsinki, Helsinki, Finland; Vall d’Hebron
University Hospital and Vall d’Hebron Institute of Oncology, Barcelona, Spain; National Cancer Center
Hospital, Tokyo, Japan; National Cancer Center Hospital East, Kashiwa, Japan; Global Oncology Devel-
opment, Eli Lilly and Company, Indianapolis, IN; Boehringer Ingelheim Espa~na S.A., Barcelona, Spain;
Boehringer Ingelheim (People’s Republic of China) Investment Co., Ltd., Shanghai, China; Boehringer
Ingelheim International GmbH, Ingelheim, Germany; Aichi Cancer Center Hospital, Nagoya, Japan

Background: Cyclin-dependent kinase (CDK) 4 & 6 inhibitors plus endocrine therapy (ET) are standard
of care for advanced HR+ BC. Combining xentuzumab, an insulin-like growth factor (IGF) ligand-neu-
tralizing antibody, with ET and everolimus, suggested progression-free survival (PFS) benefit in pts with
advanced HR+ BC and non-visceral disease. Activation of the IGF pathway leads to an increase in cyclin
D1, providing a rationale for combining IGF and CDK4 & 6 inhibition. This prospective, open-label
study is investigating xentuzumab plus abemaciclib, a CDK4 & 6 inhibitor, with fulvestrant. In dose-
finding cohorts, the recommended phase II dose (RP2D) was determined as xentuzumab 1000 mg
weekly intravenously plus abemaciclib 150 mg every 12h orally (Q12h). Here, we report preliminary
data on disease control rate (DCR) from two expansion cohorts in pts with advanced HR+ BC with viscer-
al (D1) or non-visceral disease (D2). Methods: Postmenopausal women with advanced/metastatic HR+
BC that had progressed on or after ET (including adjuvant ET) were enrolled. Pts could not have received
>1 line of ET or any chemotherapy for metastatic disease. No prior CDK4 & 6 inhibitor therapy was per-
mitted. Pts had to have $1 documented visceral metastasis in D1 and no visceral metastases in D2.
Pts received xentuzumab weekly plus abemaciclib Q12h (at RP2D) plus fulvestrant 500 mg per label.
Protocol primary endpoint was PFS rate at 18 months (mos). Secondary endpoints included DCR (com-
plete response [CR], partial response [PR] and non-CR/non-progressive disease [PD] or stable disease
[SD] lasting $24 weeks [wks]). Results: In D1/D2, 33/31 pts were treated: median age 60/53 years. 19
pts in D2 had bone-only, non-measurable disease. At data cut-off (Jan 2021), median treatment dura-
tion was 7.5/9.2 mos in D1/D2; 40 pts remain on treatment. In D1, DCR was 64%: 17 (52%) pts had
PR and 4 (12%) had SD lasting $24 wks. In D2, DCR was 55%: 5 (16%) pts had PR, 10 (32%) had
non-CR/non-PD lasting $24 wks and 2 (7%) had SD lasting $24 wks. Median duration of disease con-
trol was 10.9 mos in each cohort. Some pts had not reached 24 wks; full DCR data will be presented.
Most common AEs are shown in the table ($33% all-grade in either cohort). No hypo/hyperglycemia
was reported. Conclusions: Xentuzumab plus abemaciclib and fulvestrant demonstrated encouraging
disease control in pts with advanced HR+ BC with visceral and non-visceral disease. The safety profile
was manageable, and consistent with the known profiles of the three agents. Clinical trial information:
NCT03099174. Research Sponsor: Boehringer Ingelheim.

AE, %

D1 n=33 D2n=31

All Grade $3 All Grade $3

Diarrhea 28 (85) 1 (3) 28 (90) 3 (10)
Nausea 20 (61) 0 20 (65) 2 (7)
Neutrophil count decreased 17 (52) 12 (36) 12 (39) 10 (32)
Asthenia 12 (36) 0 9 (29) 1 (3)
Anemia 11 (33) 1 (3) 11 (36) 1 (3)
Muscle spasms 11 (33) 0 4 (13) 0
Platelet count decreased 10 (30) 0 13 (42) 1 (3)
Vomiting 9 (27) 0 13 (42) 2 (7)
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AMEERA-1: Phase 1/2 study of amcenestrant (SAR439859), an oral selective estrogen
receptor (ER) degrader (SERD), with palbociclib (palbo) in postmenopausal women with
ER+/ human epidermal growth factor receptor 2-negative (HER2-) metastatic breast
cancer (mBC).

Sarat Chandarlapaty, Hannah M. Linden, Patrick Neven, Katarina Petrakova, Aditya Bardia, Peter
Kabos, Sofia A. D. S. Braga, Valentina Boni, Alice Gosselin, Sylvaine Cartot-Cotton, S�everine
Doroumian, Marina Celanovic, Patrick Cohen, Gautier Paux, Mario Campone; Memorial Sloan Kettering
Cancer Center, New York, NY; University of Washington Medical Center, Seattle Cancer Care Alliance,
Seattle, WA; Universitair Ziekenhuis Leuven, Leuven, Belgium; Masarykuv Onkologick�y Ustav, Brno,
Czech Republic; Massachusetts General Hospital Cancer Center, Harvard Medical School, Boston, MA;
University of Colorado, Aurora, CO; Instituto CUF de Oncologia, Lisbon, Portugal; START Madrid-
CIOCC, Centro Oncol�ogico Clara Campal, HM Hospitales Sanchinarro, Madrid, Spain; Sanofi, Paris,
France; Sanofi, Vitry-Sur-Seine, France; Sanofi, Montpellier, France; Sanofi, Cambridge, MA; Institut
de Canc�erologie de l’Ouest, Ren�e Gauducheau, Saint-Herblain, France

Background: AMEERA-1 (NCT03284957) investigates amcenestrant, an oral SERD, as monotherapy
and combined with targeted therapies in ER+/HER2– mBC. Here we report data from dose escalation
(Part C) and dose expansion (Part D) of amcenestrant + palbo. Methods: Patients (pts) were postmeno-
pausal women with ER+/HER2– mBC and $ 6 mos prior advanced endocrine therapy (ET) or adjuvant
(adj) ET resistance (relapse on adj ET started $ 24mos ago or< 12mos after completing adj ET). Prior
chemotherapy (# 1) for advanced disease was allowed; targeted therapies were not except # 1 CDK4/
6i in Part C. Part C assessed dose-limiting toxicities (DLTs) and aimed to establish the recommended
phase 2 dose (RP2D) for amcenestrant (200 or 400 mg once daily [QD], in 28-day cycles) in combina-
tion with palbo (125 mg QD for 21 days on/ 7 days off). Safety (treatment-emergent adverse events
[TEAEs] and lab abnormalities per CTCAE v4.03) and pharmacokinetics (PK) were evaluated. Antitu-
mor activity at the RP2D for amcenestrant + palbo was evaluated in a subset of Part C pts and Part D,
according to RECIST v1.1, determined locally by investigators. Results: Feb 8, 2021 data cutoff. In
Part C (n = 15; 200 mg: 9; 400 mg: 6), no DLTs occurred and amcenestrant 200 mg QD was selected
as the RP2D with palbo, based on PK and safety data. In the pooled safety population at the RP2D (n =
39; Part C: 9; Part D: 30), median (range) age was 59 y (33–86) with ECOG PS 0 (74.4%) or 1
(25.6%) and 2 (1–6) organs involved. Immediate prior therapy was neo/adj (41.0%, all ET resistant) or
advanced (59.0%, range 1–4 lines). Median (range) exposure was 32 wks (1–66) with 59.0% pts on
ongoing therapy. No amcenestrant dose reductions occurred; 25.6% had $ 1 palbo dose reduction.
Most common non-hematological TEAEs related to amcenestrant were Grade 1–2 nausea and fatigue
(17.9% each), asthenia and hot flush (10.3% each); to palbo were fatigue (30.8%), nausea (25.6%),
asthenia and dysgeusia (10.3% each). Two pts discontinued due to AEs. The majority (94.9%) had
neutrophil count decrease (53.8% Grade $ 3). Preliminary antitumor activity after at least 6 cycles of
therapy (unless early treatment discontinuation) is reported in the table below. Conclusions: In pts with
ER+/HER2– mBC, safety at the RP2D of amcenestrant + palbo was favorable, with no safety signals of
bradycardia or eye disorders. Preliminary antitumor activity was observed (ORR: 31.4% and CBR:
74.3%). Clinical trial information: NCT03284957. Research Sponsor: Sanofi.

Pooled C*+D (n = 35)

Best Overall Response, n (%)
Complete Response 1 (2.9)
Partial Response 10 (28.6)
Stable Disease 23 (65.7)
Progressive Disease 1 (2.9)
Objective Response Rate, % (90% CI) 31.4 (18.7–46.6)
Clinical Benefit Rate, % (90% CI) 74.3 (59.4–85.9)

*Response-evaluable pts with no prior mTORi or CKD4/6i Including 1 pt with PR to be confirmed at next
assessment
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Systematic review and meta-analysis of post-progression outcomes in ER+/HER2-
metastatic breast cancer after treatment with endocrine therapy and CDK 4/6 inhibitors
within randomized clinical trials.

Elisabetta Munzone, Eleonora Pagan, Vincenzo Bagnardi, Emilia Montagna, Giuseppe Cancello, Silvia
Dellapasqua, Monica Iorfida, Manuelita Mazza, Marco Colleoni; European Institute of Oncology, Milan,
Italy; Department of Statistics and Quantitative Methods, University of Milan-Bicocca, Milan, Italy, Mi-
lan, Italy; Division of Medical Senology, IEO, European Institute of Oncology IRCCS, Milan, Italy; Istitu-
to Europeo di Oncologia, Milan, MI, Italy; IEO, European Institute of Oncology IRCCS, Milan, Italy

Background: CDK4/6 inhibitors combined with endocrine therapy (ET) deeply transformed the treatment
landscape of HR+/HER2� advanced breast cancer. After progression with the combination, there are
no established guidelines for an optimal sequencing of the various therapeutic options. Data from ran-
domized clinical trials (RCT) suggest that subsequent progression free survival (PFS2) was not compro-
mised by the use of these drugs and time to subsequent chemotherapy (TTC) may be delayed.
Therefore, we performed a meta-analysis to evaluate the benefit of such treatments on PFS2 and on de-
laying the TTC. Methods:We conducted a systematic literature search using PubMed to select all avail-
able randomized clinical trials of CDK4/6-inhibitors and ET reporting PFS2 or TTC data in first- or
second-line therapy of HR+/HER2- pre- or postmenopausal metastatic breast cancer. We also reviewed
abstracts and presentations from all major conference proceedings. We calculated the pooled hazard ra-
tios (HR) for PFS2 and TTC with 95% confidence intervals (CI) using fixed-effects models. The pooled
HRs for PFS and OS were also calculated. I2 was used to quantify heterogeneity between studies’ re-
sults. Results: Seven studies (PALOMA 1-2-3, MONALEESA 3-7, MONARCH 2-3) were included in our
analyses (n = 3912 patients). A clear PFS2 benefit was observed in patients who received CDK 4/6 in-
hibitors + ET (pooled HR = 0.67, 95% CI = 0.61 to 0.74, I2 = 0.0%) and also a delay in subsequent
TTC (pooled HR = 0.63, 95% CI = 0.58 to 0.70, I2 = 0.0%). As previously reported, the benefit in terms
of PFS (pooled HR = 0.54, 95% CI = 0.50 to 0.59, I2= 0%) and OS (pooled HR = 0.77, 95% CI = 0.68
to 0.86, I2= 0%) was also confirmed. Conclusions: CDK4/6-inhibitors plus ET compared with ET alone
improve PFS2, and TTC. The delay of chemotherapy can spare the patients toxicities, potentially im-
proving the quality of life. Thus, the observed benefit in PFS2 may postpone the onset of endocrine re-
sistance and may offer an additional therapeutic advantage in this setting. Research Sponsor: None.
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Impact of duration of prior cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) therapy on
alpelisib (ALP) benefit in patients (pts) with hormone receptor–positive (HR+), human
epidermal growth factor receptor-2–negative (HER2–), PIK3CA-mutated advanced breast
cancer (ABC) from BYLieve.

Stephen K. L. Chia, Manuel Ruiz-Borrego, Pamela Drullinsky, Dejan Juric, Thomas Bachelot, Hope S.
Rugo, Eva M. Ciruelos, Florence Lerebours, Aleix Prat, Murat Akdere, Christina Arce, Ennan Gu,
Nicholas C. Turner; British Columbia Cancer Agency, Vancouver, BC, Canada; Hospital Virgen del Rocio
de Sevilla, Seville, Spain; Memorial Sloan Kettering Cancer Center, New York, NY; Massachusetts Gen-
eral Hospital Cancer Center, Boston, MA; Centre L�eon B�erard, Lyon, France; University of California
San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; University Hospi-
tal 12 de Octubre, Madrid, Spain; Institut Curie, Saint-Cloud, France; Translational Genomics and Tar-
geted Therapies in Solid Tumors, IDIBAPS, Hospital Clinic of Barcelona, Barcelona, Spain; Novartis
Pharma AG, Basel, Switzerland; Novartis Pharmaceuticals Corporation, East Hanover, NJ; The Royal
Marsden NHS Foundation Trust, London, United Kingdom

Background: Mutations in PIK3CA (encoding PI3Ka) are present in ~40% of HR+, HER2– ABC tumors
and are associated with relative endocrine resistance and poor prognosis. ALP inhibits and degrades
PI3Ka. Primary analyses of Cohorts A and B from the phase 2 BYLieve study demonstrated that ALP +
endocrine therapy (ET; fulvestrant [FUL] or letrozole [LET]) is effective and safe in pts with HR+,
HER2– PIK3CA-mutated ABC with prior CDK4/6i therapy. Here, we evaluate if duration of prior CDK4/
6i-based therapy impacts benefit of ALP + ET in these 2 cohorts. Methods: Cohorts A and B of BYLieve
included pre/postmenopausal women who received CDK4/6i + AI or FUL, respectively, as immediate
prior therapy. Cohort A received ALP 300 mg PO QD + FUL 500 mg IM Q28D + C1D15; Cohort B re-
ceived ALP 300mg PO QD + LET 2.5 mg PO QD. Within each cohort, pts were divided into 2 subgroups
per duration of prior CDK4/6i therapy (high/low, above/below median duration of therapy) and the asso-
ciation of progression-free survival (PFS) with this covariate was analyzed using stratified log-rank test
and Cox PH model. This analysis included pts for whom duration of prior CDK4/6i therapy was known,
and efficacy was assessed in pts with centrally confirmed PIK3CAmutation in tumor tissue. Results: Of
the 126 pts in Cohort A with duration of prior CDK4/6i available, 120 had centrally confirmed PIK3CA-
mutated disease; 60 were exposed to CDK4/6i for > 380 days (high) and 60 for< 380 days (low), with
similar demographics/disease characteristics between subgroups. There was no significant difference
in PFS between the high vs low subgroups (HR 1.03; 95% CI, 0.64-1.64; P= 0.927; median 8.0 vs
7.0 mo). Grade $3 adverse events (AEs) were experienced by 66.9% (n = 85) of all pts in Cohort A and
66.7% (n = 42)/68.3% (n = 43) in the high/low subgroups, respectively. Of the 123 pts in Cohort B
with duration of prior CDK4/6i available, 113 had centrally confirmed PIK3CA-mutated disease; 57
were exposed to CDK4/6i for > 305 days (high) and 56 for < 305 days (low), with similar demo-
graphics/disease characteristics between subgroups. There was no significant difference in PFS be-
tween high vs low subgroups (HR 1.20; 95% CI, 0.78-1.84; P= 0.400; median 5.4 vs 5.9 mo). Grade
$3 AEs were experienced by 69.8% (n = 88) of all pts in Cohort B and 71.0% (n = 44)/68.9% (n = 42)
in the high/low subgroups, respectively. Conclusions: This analysis demonstrates that the benefit and
safety profiles of ALP + ET are similar in pts with HR+, HER2– PIK3CA-mutated ABC who achieved rel-
atively shorter duration of disease control with prior CDK4/6i vs those with longer duration of disease
control, and suggests that ALP overcomes acquired resistance to CDK4/6i in these pts. Clinical trial
information: NCT03056755. Research Sponsor: Novartis Pharmaceuticals Corporation.
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Results from CONTESSA 2: A multinational, multicenter, phase 2 study of tesetaxel (T) plus
a reduced dose of capecitabine (C) in patients (pts) with hormone receptor + (HR+), HER2-
metastatic breast cancer (MBC) not previously treated with a taxane.

Lee S. Schwartzberg, Igor Bondarenko, Sara M. Tolaney, Andrew David Seidman, Joyce
O’Shaughnessy, Yaroslav V. Shparyk, Chi-Feng Chung, Yen-Shen Lu, Nuria Chic, Lawrence C. Panasci,
Yee Soo Chae, Sabela Recalde, Yevhen Hotko, Patricia Gomez, Gail Lynn Shaw Wright, Noshir Anthony
Dacosta, Sina Vatandoust, Joseph P. O’Connell, Thomas Wei, Hope S. Rugo; West Cancer Center, Mem-
phis, TN; City Clinical Hospital No4, Dnipro, Ukraine; Dana-Farber Cancer Institute, Boston, MA; Me-
morial Sloan Kettering Cancer Center, New York, NY; Texas Oncology-Baylor Sammons Cancer Center,
US Oncology, Dallas, TX; Lviv State Oncological Regional Medical and Diagnostic Center, Lviv, Ukraine;
Koo Foundation Sun Yat-sen Cancer Center, Taipei, Taiwan; National Taiwan University Hospital, Tai-
pei, Taiwan; Hospital Clinic de Barcelona, Barcelona, Spain; Jewish General Hospital, Montreal, QC,
Canada; Kyungpook National University Hospital, Daegu, South Korea; Institut Catala d’Oncologia Hos-
pital Duran i Reynals, Barcelona, Spain; Uzhgorod National University, Uzhgorod, Ukraine; Vall d’He-
bron University Hospital, Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Sarah Cannon
Research Institute and Florida Cancer Specialists, New Port Richey, FL; North Shore Hematology On-
cology Associates, Stonybrook, NY; Flinders Medical Centre, Flinders University, Adelaide, SA, Austra-
lia; Odonate Therapeutics, Inc., San Diego, CA; University of California, San Francisco, San Francisco,
CA

Research Funding: Odonate Therapeutics, Inc. Background: T is a novel, oral taxane with unique proper-
ties, including: oral administration with a low pill burden, a long (8-day) half-life in humans, once-ev-
ery-3-weeks dosing, no observed hypersensitivity reactions and significant activity against
chemotherapy (CT)-resistant breast cancer cell lines. T had encouraging monotherapy activity in a
phase 2 study in 38 pts with HR+, HER2- MBC, with a confirmed objective response rate (ORR) per RE-
CIST 1.1 of 45% (Seidman, 2018 ASCO Annual Meeting, Abstract 1042). In CONTESSA, a random-
ized phase 3 study in 685 pts with HR+, HER2- MBC previously treated with a taxane, T plus a reduced
dose of C improved progression-free survival (PFS) as assessed by the Independent Radiologic Review
Committee (IRC) vs. the approved dose of C alone: median of 9.8 months (mo) vs. 6.9 mo, an improve-
ment of 2.9 mo (HR=0.716; p=0.003) (O’Shaughnessy, SABCS 2020, GS4-01).Methods: CONTESSA
2 is a multinational, multicenter, phase 2 study of T (27 mg/m2 on day 1 of a 21-day cycle) plus a re-
duced dose of C (1,650 mg/m2/day for 14 days of a 21-day cycle) in pts with HR+, HER2- MBC previ-
ously treated with 0-1 prior CT regimens for MBC and not previously treated with a taxane. The primary
endpoint is ORR as assessed by the IRC. The secondary efficacy endpoints are duration of response
(DoR), PFS and disease control rate (DCR) as assessed by the IRC, and overall survival (OS). Results:
150 pts were enrolled and treated. 80% had visceral disease, 46% had de novo MBC, 52% were previ-
ously treated with a CDK 4/6 inhibitor and 33%were $65 years old. At the prespecified interim analysis
approx 4 mo after the last patient enrolled, the confirmed ORR was 51% (95% CI: 42%-60%), and the
unconfirmed ORR was 63% (95% CI: 54%-71%). The median DoR was 9.5 mo (95% CI: 5.4-11.5
mo), the median PFS was 12.9 mo (95% CI: 8.1 mo-NR) and the DCR was 71% (95% CI: 62%-79%).
OS data are immature. Grade (Gr) $3 treatment-emergent adverse events (TEAEs) occurring in $5% of
pts were: neutropenia (74.0%), leukopenia (10.7%), hypokalemia (7.3%), anemia (6.7%), hand-foot
syndrome (6.0%) and diarrhea (5.3%). Gr 2 alopecia occurred in 11.3% of pts, febrile neutropenia oc-
curred in 4.7% of pts and Gr $3 neuropathy occurred in 2.0% of pts. Discontinuation of T and C due to
any adverse event occurred in 13.3% of pts. Conclusions: An all-oral regimen of T plus a reduced dose
of C demonstrated a high level of antitumor activity in pts with HR+, HER2- MBC not previously treated
with a taxane. The confirmed ORR was 51%, median DoR was 9.5 mo and median PFS was 12.9 mo.
Neutropenia was the most frequent Gr $3 TEAE; the rate of febrile neutropenia was 4.7%. Rates of
clinically significant alopecia and neuropathy were low. Clinical trial information: NCT03858972.
Clinical trial information: NCT03858972. Research Sponsor: Odonate Therapeutics, Inc.
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Endocrine therapy-based strategies with different endocrine sensitivity statuses for
hormone receptor positive/HER2 negative metastatic breast cancer: A network meta-
analysis.

Jiani Wang, Yiqun Han, Jiayu Wang, Binghe Xu; National Cancer Center/National Clinical Research
Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing, China; Department of Medical Oncology, National Cancer Center/National Clinical Re-
search Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, China; National Cancer Center/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, China

Background: Novel endocrine therapies (ETs) and targeted therapeutic regimens have been developed
to dramatically improve the outcome of hormone receptor-positive (HR+), HER2-negative (HER2-) met-
astatic breast cancer (MBC). Since the absence of direct head-to-head comparisons for all regimens,
decision-making guidelines are urgently needed for different endocrine sensitivity statuses. This study
is to evaluate the efficacy of ET-based regimens in patients with HR+/HER2- MBC and to assess the het-
erogeneity among different compounds with a particular focus on their ability to improve survival out-
comes. Methods: This network meta-analysis of phase II/III randomized controlled trials (RCTs) with at
least one ET in HR+/HER2- MBC were enrolled. Based on the endocrine responses, participants were
stratified into endocrine therapy sensitivity (ETS) and endocrine therapy resistance (ETR) groups. Pri-
mary endpoints, including progression-free survival (PFS) and overall survival (OS), were assessed by
bayesian algorithms and primarily measured as surface under the cumulative ranking curve (SUCRA).
Results: A total of 42 trials (22917 patients) were included. Regarding PFS, cyclin-dependent kinases
4/6 inhibitors (CDK4/6i) +fulvestrant 500mg (F500) was recommended for the ETS group (SUCRA =
76.92%), while chemotherapy was considered as the most effective option for the ETR group (SUCRA
= 73.47%). For visceral metastases, CDK4/6i +aromatase inhibitors (AIs) could provide the extreme ef-
ficacy for the ETS group (SUCRA = 63.27%) while the CDK4/6i +F500 (SUCRA = 76.17%) as the prior
regimen for the ETR group. For bone-only disease, CDK4/6i+F500 was preferred for both the ETS (SU-
CRA = 67.04%) and the ETR (SUCRA = 70.24%) group. Concerning OS, CDK4/6i+tamoxifen was esti-
mated as the first-rank regimen for the ETS subgroup (SUCRA = 67.04%) and chemotherapy for the
ETR subgroup (SUCRA = 60.02%). Regarding resistance category, abemaciclib +F500 was likely the
best option with PFS, for both primary (SUCRA = 69.19%) and secondary ETR (SUCRA = 69.09%) set-
tings, as well as primary ETR associated with OS improvement (SUCRA = 67.67%). Pictilisib +F500
could be the optimal treatment with OS for secondary ETR (SUCRA = 60.50%)group. Conclusions: The
results showed that CDK4/6i + F500 was probably the most promising option in ETS, visceral ETR and
bone-only disease settings in terms of PFS. OS subgroup analysis showed that different endocrine sen-
sitivity statuses required various optimal treatment strategies. Research Sponsor: None.
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Rintodestrant (G1T48), an oral selective estrogen receptor degrader, in combination with
palbociclib for ER+/HER2– advanced breast cancer: Phase 1 results.

Marina Maglakelidze, Iurie Bulat, Dinara Ryspayeva, Boris Milev Krastev, Maia Gogiladze, Adrian
Crijanovschi, Philippe Georges Aftimos, Patrick Neven, Mark D. Pegram, Catharina Wilhelmina Menke,
Elizabeth Claire Dees, Carolien P. Schroder, A. Jager, Linnea I. Chap, Erika P. Hamilton, Massimo
Cristofanilli, Susanna Varkey Ulahannan, Jorianne Boers, Ramsha Iqbal, Sarika Jain; LLC Arensia Ex-
ploratory Medicine, Tbilisi, Georgia; Arensia Exploratory Medicine Research Unit, Institute of Oncology,
Chisinau, Moldova, The Republic of; Arensia Exploratory Medicine Research Unit, Institute of Oncology,
Kyiv, Ukraine; MHAT for Women’s Health, Nadezhda, Sofia, Bulgaria; LLC Arensia Exploratory Medi-
cine, Tblisi, Georgia; Institut Jules Bordet, Universit�e Libre de Bruxelles, Brussels, Belgium; UZ Leu-
ven, Leuven, Belgium; Stanford Women’s Cancer Center, Stanford, CA; Amsterdam UMC, Vrije
Universiteit Medical Center, Amsterdam, Netherlands; UNC Lineberger Comprehensive Cancer Center,
Chapel Hill, NC; University Medical Center Groningen, Groningen, Netherlands; ErasmusMC Cancer In-
stitute, Rotterdam, Netherlands; Beverly Hills Cancer Center, Beverly Hills, CA; Sarah Cannon Research
Institute/Tennessee Oncology, Nashville, TN; RH Lurie Comprehensive Cancer Center, Northwestern
University, Chicago, IL; Stephenson Cancer Center, Oklahoma City, OK; G1 Therapeutics, Inc., Re-
search Triangle Park, NC

Background: Rintodestrant, a potent, oral selective estrogen receptor degrader, competitively binds and
degrades the estrogen receptor (ER), thus blocking ER signaling in tumors resistant to other endocrine
therapies (ET). Results from parts 1 and 2 dose-escalation/expansion indicate that once-daily (QD) rin-
todestrant has a favorable safety profile and antitumor activity in patients (pts) with heavily pretreated
ER+/HER2– advanced breast cancer (ABC), including those with ESR1 variants (Aftimos et al. SABCS
2020 [PS12-04, PD8-07]). The optimal dose of rintodestrant was 800 mg. Here, we present part 3,
combining rintodestrant with the CDK4/6 inhibitor palbociclib. Methods: This open-label study evaluat-
ed rintodestrant in pts with ER+/HER2– ABC after progression on ET (NCT03455270). Part 3 assessed
rintodestrant 800 mg QD + palbociclib 125 mg QD for 21 days every 28 days. Key eligibility criteria in-
cluded #1 line of chemotherapy and/or #1 line of ET in the advanced setting, with $6 months of ET in
the advanced setting and/or $24 months in the adjuvant setting. Prior CDK4/6 inhibitor therapy was
not allowed. Primary objectives included safety and efficacy. Secondary objectives included pharmaco-
kinetics and antitumor activity (RECIST v1.1). Exploratory objectives included mutation profiling (cell-
free DNA) at baseline and cycle 1 day 15. Results: Enrollment occurred Jul–Oct 2020. As of Dec 9,
2020, 40 pts were treated, with a median age of 58 years (35–76) and ECOG PS of 0 (70%) or 1
(30%); 20% had de novo stage 4 disease, 10% bone-only, and 68% visceral metastases. Median num-
ber of visceral sites was 1 (0–3): 30% of pts with lung and 40% with liver involvement. Median number
of prior lines in the advanced setting was 1 (0–2), including chemotherapy (48%), fulvestrant (15%),
and aromatase inhibitors (50%). Most recent ET was given in the adjuvant and metastatic settings in
28% and 73% of pts, respectively. Rintodestrant-related adverse events (AEs) were reported in 8% of
pts—all nonserious and grade 2—and included nausea (3%), vomiting (3%), and neutropenia (3%).
The most common ($10%) treatment-related AEs (rintodestrant and/or palbociclib) were neutropenia
(88%), leukopenia (45%), anemia (10%), and thrombocytopenia (10%); grade 3/4 neutropenia was
38%/15%, in line with the safety profile of palbociclib. No deaths or treatment discontinuations due to
AEs were reported. At data cutoff (median treatment duration of 3 months [1.5–4.6]), 28 pts (70%) re-
mained on study treatment, 2 (5%) had a confirmed partial response, and 27 (68%) had stable disease.
Additional efficacy and pharmacodynamic data will be presented. Conclusions: Rintodestrant, as mono-
therapy or combined with palbociclib, continues to demonstrate an excellent safety/tolerability profile
with promising antitumor activity in pts with ER+/HER2– ABC, including those with ESR1 variants.
Clinical trial information: NCT03455270. Research Sponsor: G1 Therapeutics, Inc.
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Alpelisib and fulvestrant efficacy in HR-positive HER2-negative PIK3CA-mutant advanced
breast cancer: Data from the French early access program.

Diana Bello, Alexandre Bertucci, Thibault De La Motte Rouge, Cyriac Blonz, Sarra Akla, Julien Grenier,
Caroline Bailleux, Marc Antoine Benderra, Helene Simon, Isabelle Desmoulins, Zo�e Tharin,
Emmanuelle Renaud, Suzette Delaloge, Marion Bertho, Paul H. Cottu, Anthony Goncalves, Francois-
Cl�ement Bidard, Florence Lerebours; Institut Curie, Saint-Cloud, France; Institut Paoli-Calmettes, Mar-
seille, France; Centre Eug�ene Marquis, Rennes, France; ICO Nantes, Nantes Saint-Herblain, France;
Institut Gustave Roussy, Villejuif, France; Institut Sainte Catherine, Avignon, France; Centre Antoine
Lacassagne, Nice, France; Tenon Hospital, Paris, France; GINECO-Hôpital Morvan Centre Hospitalier
Universitaire, Brest, France; Centre Georges-Francois Leclerc, Dijon, France; CHU Brest, Brest, France;
Gustave Roussy, Villejuif, France; Centre Paul Papin, Angers, France; Institut Curie, Paris, France; Aix-
Marseille Univ, CNRS, INSERM, Institut Paoli-Calmettes, Department of Medical Oncology, CRCM,
Marseille, France

Background: In 11.2018, the PIK3CA-inhibitor alpelisib was made available in France through an early
access program (EAP), in combination with fulvestrant in pre-treated PIK3CA-mutant, HR-positive,
HER2-negative advanced breast cancer (ABC) patients. Patients had to received two or more prior sys-
temic treatments for ABC, including an aromatase inhibitor and a CDK4/6 inhibitor in the absence of
contraindications. This retrospective real-life, EAP-based study aimed to assess the efficacy and safety
of alpelisib/fulvestrant combination in the post CDK4/6 inhibitor setting. Methods: The IRB-approved
protocol and call for data were sent on 10.2020 to the cancer centers which participated the most in
the EAP prospective registry. Eligible patients were women who started alpelisib/fulvestrant between
11. 2018 and 10.2020 as part of the EAP (which excluded patients with visceral crisis or inflammatory
BC). Alpelisib and fulvestrant were used at standard doses. Primary endpoint was PFS by local investi-
gators using RECIST1.1. Secondary endpoints included objective response rate and safety (NCI CTCAE
v5.0). Results: 10 centers provided individual data regarding 209 consecutive patients. Patients had re-
ceived a median number of 4 (1-14) previous systemic treatments for ABC, including CDK4/6 inhibi-
tors, chemotherapy, fulvestrant (alone or in combination) and everolimus for 206 (98.8%), 159
(76.1%), 163 (78%) and 123 (58.8%) patients, respectively. With a median FU of 7.0 months, medi-
an PFS was 4.0 months (95%CI [3.5;5.0]) and 35.4% of 164 evaluable patients had an objective re-
sponse. After stratification on the number of prior lines of treatment, prior exposure to everolimus had
no impact on PFS (mPFS in the 123 patients pretreated with everolimus: 4.0m, 95%CI [3.5-5.5]). Of
note, this population was enriched in patients who had a long disease control by everolimus (median
time spent on everolimus: 7.0m, range (6.5-9.0)). In multivariable analysis, characteristics significant-
ly associated with longer PFS were PS < 3 (HR = 0.03, 95%CI [0.02-0.29]) and prior treatment with
fulvestrant (HR = 0.53, 95%CI [0.32-0.89]). N = 81(38.8%) patients discontinued alpelisib due to ad-
verse events (AEs). Most frequent grade 3/4 AEs were hyperglycemia, skin rash, diarrhea and fatigue oc-
curring in 13.4, 8.1, 4.8 and 1.9 % of patients, respectively. Conclusions: Despite heavy pre-
treatments, alpelisib +fulvestrant had a clinically relevant efficacy in the French EAP population. Inter-
estingly, prior treatment with either everolimus or fulvestrant did not overtly impair alpelisib-fulvestrant
efficacy. The best treatment sequence for PI3KCA/mTOR inhibitors could be examined in future trials
in PIK3CA-mutant ER+/HER2- ABC patients. Research Sponsor: None.
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Landscape of GATA3 mutations identified from circulating tumor DNA clinical testing and
their impact on disease outcomes in estrogen receptor-positive (ER+) metastatic breast
cancers treated with endocrine therapies.

Marko Velimirovic, Lorenzo Gerratana, Andrew A. Davis, Charles Sichao Dai, Ju Cheng, A. John Iafrate,
Bruce Allan Chabner, Massimo Cristofanilli, Aditya Bardia; Massachusetts General Hospital Cancer
Center, Harvard Medical School, Boston, MA; Department of Medicine (DAME), University of Udine; Di-
partimento di Oncologia Medica, Centro di Riferimento Oncologico di Aviano (CRO), IRCCS, Udine, Ita-
ly; Siteman Cancer Center, Washington University in St. Louis, St. Louis, MO; Department of Medicine,
Massachusetts General Hospital, Boston, MA; Massachusetts General Hospital, Boston, MA; Depart-
ment of Medicine, Division of Hematology & Oncology, Massachusetts General Hospital & Harvard Med-
ical School, Boston, MA; Northwestern University Feinberg School of Medicine, Chicago, IL;
Massachusetts General Hospital, Harvard Medical, Boston, MA

Background: The GATA3 gene encodes for a transcription factor (TF) that plays a pivotal role in the devel-
opment of breast tissue. Breast tumors with lower GATA3 expression have worse prognosis compared to
tumors with higher expression. However, the consequences of somatic GATA3mutations (GATA3mut) on
clinical outcomes in metastatic breast cancer (MBC) remain poorly understood. Further, GATA3 TF inter-
feres with FOXA1 and ER to enhance transcription of ER-responsive genes, but the role of GATA3mut in
altering downstream transcriptional activity and its effects on response to anti-estrogens remains un-
clear. Methods: We retrospectively identified ctDNA next-generation sequencing results from 101 ER+/
HER2- patients with MBC treated with either selective estrogen receptor degraders (SERDs) alone or a
combination of SERDs and CDK4/6 inhibitors at Massachusetts General Hospital (Boston, MA) and
Northwestern University (Chicago, IL). Associations between GATA3mut, patient and tumor characteris-
tics, and prior treatments were assessed using logistic regression. Clinical outcomes were estimated
through Cox proportional hazards regression. Results: GATA3mut were observed in 13 patients (13%),
each with a single GATA3 variant. These mutations were detected in exon 4 (M294K), exon 5 that in-
cludes Zn-finger-2motif (T327fs, R331fs, N334K, D336fs, c.925-3_925-2del splice acceptor variant),
and exon 6 (K358fs, P409fs, M416fs, G431fs, M439fs, V440fs). All mutations except for M294K were
insertion/deletion frameshift mutations that result in either elongation or truncation of the protein, poten-
tially with heterogenous downstream effects. GATA3mut were the only detectable alteration in 4 patients.
The most commonly co-occurring mutations with GATA3mut were ESR1mut in 7/13 (53.8%) and PIK3-
CAmut in 6/13 (46%) patients. Presence of GATA3mut was associated with prior exposure to chemothera-
py (OR = 1.09, 95%CI [1.01 - 1.10], p = 0.03). Patients with GATA3mut tumors had shorter PFS
compared to GATA3wild tumors (4.1 vs. 6.7 months, in both univariate and multivariate analysis con-
trolled for presence of ESR1mut: HR = 2.22 95%CI [1.12 – 4.38], p = 0.02). OS was also significantly
shorter in patients harboring GATA3mut compared to GATA3wild (14.1 vs. 27.1 months, multivariate
analysis: HR = 2.30 95%CI [1.04 – 5.11], p = 0.04). Conclusions: GATA3mut in breast cancer tend to be
grouped within exons 5 and 6, and they likely contribute to acquired resistance to endocrine-based ther-
apies in MBC. Our study showed that patients with GATA3mut ER+ MBC have worse prognosis compared
to those who were GATA3wild. Larger studies are needed to further stratify and ascertain functional ef-
fects of different GATA3 mutations and explore GATA3 gene or its translational product as a possible
druggable target. Research Sponsor: None.
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On-treatment derived neutrophil-to-lymphocyte ratio and response to palbociclib and
letrozole: Analysis of a multicenter retrospective cohort and the PALOMA-2 study.

Chang Gon Kim, Min Hwan Kim, Jee Hung Kim, Seul-Gi Kim, Gun Min Kim, Tae Yeong Kim, Won-Ji
Ryu, Jeeye Kim, Hyung Seok Park, Seho Park, Youngup Cho, Byeong-Woo Park, Seung Il Kim, Joon
Jeong, Joohyuk Sohn; Division of Medical Oncology, Department of Internal Medicine, Yonsei Cancer
Center, Yonsei University College of Medicine, Seoul, South Korea; Division of Medical Oncology, De-
partment of Internal Medicine, Gangnam Severance Hospital, Yonsei University College of Medicine,
Seoul, South Korea; Avison Biomedical Research Center, Yonsei University College of Medicine, Seoul,
South Korea; Division of Breast Surgery, Department of Surgery, Yonsei Cancer Center, Yonsei Universi-
ty College of Medicine, Seoul, South Korea; Division of Breast Surgery, Department of Surgery, Gang-
nam Severance Hospital, Yonsei University College of Medicine, Seoul, South Korea

Background: Relevant predictive biomarkers for cyclin dependent kinase 4 and 6 (CDK4/6) inhibitors
have not been identified in hormone receptor (HR)-positive, human epidermal growth factor receptor 2
(HER2)-negative advanced breast cancer (ABC). We investigated whether dynamic changes in the pe-
ripheral immune cells can predict therapeutic response to CDK4/6 inhibitors in ABC with translational
relevance. Methods: Postmenopausal women who received palbociclib and letrozole for HR-positive,
HER2-negative ABC from tertiary referral centers were analyzed (n = 221; exploratory cohort). Pre- and
on-treatment leucocyte, neutrophil, lymphocytes counts, neutrophil-to-lymphocyte ratio (NLR), and de-
rived NLR (dNLR; neutrophil/[leucocyte-neutrophil]) were correlated with survival outcomes. Patients
from the PALOMA-2 study (NCT01740427) treated with letrozole with or without palbociclib (n = 410
and 209, respectively) were analyzed for validation (validation cohort). Prospectively enrolled patients
were subjected to immunophenotyping with flow cytometry to explore the immune cell dynamics after
CDK4/6 inhibitor treatment. Results: In the exploratory cohort, palbociclib administration significantly
reduced leucocyte, neutrophil, and lymphocyte counts on cycle 2 day 1. Not baseline, but on-treatment
neutrophil and lymphocyte counts were associated with superior and inferior outcomes, providing pre-
dictive significance to on-treatment NLR and dNLR for progression-free survival (PFS; HR = 1.64 and
2.52; all P <0.001). In the validation cohort, higher on-treatment dNLR was associated with inferior
PFS in patients treated with palbociclib and letrozole (HR = 1.50 and P = 0.009 with 1.04 cut-off),
whereas not correlated with outcome in placebo and letrozole-administered patients. Exploratory analy-
sis revealed that CDK4/6 inhibitor prevented T cell exhaustion and diminished relative frequencies of
myeloid-derived suppressor cells, both of which trigger antitumor immunity. Conclusions: On-treatment
dNLR significantly predicted treatment outcome in HR-positive, HER2-negative ABC treated with pal-
bociclib and letrozole, allowing early prediction of treatment response with mechanistic insights.
Clinical trial information: NCT01740427. Research Sponsor: None.
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Phase I safety and efficacy study of autophagy inhibition with hydroxychloroquine to
augment the antiproliferative and biological effects of preoperative palbociclib plus
letrozole for estrogen receptor-positive, HER2-negative metastatic breast cancer (MBC).

Akshara Singareeka Raghavendra, Danielle Kwiatkowski, Senthil Damodaran, Nicole M. Kettner,
David Luis Ramirez, Dan S. Gombos, Kelly Hunt, Yu Shen, Khandan Keyomarsi, Debu Tripathy; The
University of Texas MD Anderson Cancer Center, Houston, TX; University of Texas MD Anderson Cancer
Center, Houston, TX; MD Anderson Cancer Center, Houston, TX

Background: Endocrine therapy with a CDK4/6 inhibitor is standard of care for patients (pts) with estro-
gen-receptor-positive (ER+), HER2-negative MBC, yet resistance ultimately develops. We have shown
that low doses of palbociclib activates autophagy, which reverses initial G1 cell cycle arrest. High con-
centrations of palbociclib induce senescence, but these are off target effects of the drug. The autophagy
inhibitor hydroxychloroquine (HCQ) induces senescence at a lower (i.e. on-target) continuous dosing of
palbociclib, in in vitro and in vivo models. This strategy is being tested in a phase I/II trial
(NCT03774472). Results from the phase I portion are reported here. Methods: The phase I part of this
study uses a dose escalation 3+3 design testing HCQ, 400, 600 and 800 mg daily (6 pts at 800 mg)
with continuously dosed palbociclib at 75mg and letrozole 2.5 mg daily. Dose limiting toxicity (DLT) in-
cludes any study drug-related grade $ 3 nonhematological (lab) toxicity. Responding pts may continue
on therapy beyond 8 weeks for up to 52 weeks. Primary objective is to determine safety, tolerability and
the recommended phase 2 dose (RP2D) of HCQ. Secondary objectives are overall tumor response and
time to progression. Eligible pts are $18 years of age, postmenopausal (ovarian suppression allowed)
with ER+/HER2-negative MBC, ECOG performance status score of #1 and with adequate renal, hepat-
ic, and hematologic function. Response is assessed per RECIST v1.1. Results: Between 9/24/18 and
12/15/20, 14 pts were evaluable for safety. Median age was 41 with Asian (1, 7.1%), Black (2, 14.3%)
White (11, 78.6%) patients enrolled. No DLTs were observed. One pt progressed during the DLT period
and 2 withdrew consent (one during the DLT period); two pts were replaced for DLT assessment. Rea-
sons for coming off study were grade 3 skin toxicity (1), per protocol at 8 weeks (non-measurable or pt/
physician preference, 9), and (2) full duration treatment at 50 and 52 weeks. Adverse events (AEs) of
grade $3 were hematologic (29), metabolism/nutrition (2), musculoskeletal/ connective tissue (1), and
skin/subcutaneous tissue (3), with no serious AEs reported. The percent of palbociclib doses held per pt
due to neutrophil level ranged from 0-37.5% with no apparent relation to HCQ dose. Best response was
partial (2) stable (11); and progression (1). For measurable disease, tumor decreases of 11%, 12%,
21%, 26%, 30%, 55% and increase in 1 pt by 55% were seen. Conclusions: This phase I study showed
acceptable safety and no HCQ dose-toxicity relationship. The RP2D of HCQ is 800mg/day with continu-
ous dosing palbociclib at 75 mg/day and letrozole at 2.5 mg/day. The phase 2 trial will proceed in the
neoadjuvant setting, with Ki67 proliferative index response as the primary endpoint. Clinical trial
information: NCT03774472. Research Sponsor: U.S. National Institutes of Health.
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Real-world (rw) clinical outcomes on alpelisib (ALP) in patients (pts) with breast cancer
(BC) and PIK3CAmutations (PIK3CAm).

Hope S. Rugo, Kira Raskina, Alexa Betzig Schrock, Mason A. Israel, Ethan Sokol, Smruthy Sivakumar,
Ashley Ward, James Creeden, Geoffrey R. Oxnard, Kimberly McGregor, Jeffrey Michael Venstrom,
Hanna Tukachinsky; University of California, San Francisco, San Francisco, CA; Foundation Medicine,
Cambridge, MA; Foundation Medicine, Inc., Cambridge, MA; Foundation Medicine Inc., Cambridge,
MA; Cancer Genomics Research, Foundation Medicine, Cambridge, MA; Foundation Medicine, Inc,
Cambridge, MA

Background: ALP was approved by the FDA for treatment of HR+/HER2- advanced BC with activating
PIK3CAm based on the phase 3 SOLAR-1 trial. Enrollment used 11 PIK3CAm (SOLAR1m) in PIK3CA
exons 7, 9 and 20. We report the prevalence of SOLAR1m and other predicted activating mutations
elsewhere in the PIK3CA gene (OTHERm) in pts with BC, as well as rw clinical outcomes of ALP treat-
ment in these pts. Methods: Comprehensive genomic profiling (CGP) results from 31,765 tissue and
4,147 liquid biopsies from pts with BC were analyzed. Clinical characteristics and treatment history
were available for 1,579 pts with PIK3CAm in a de-identified Flatiron Health-Foundation Medicine clin-
ico-genomic database (data obtained from ~800 US sites, 1/2011 - 9/2020, via technology-enabled
abstraction of clinician notes and radiology/pathology reports). 3 cohorts were considered. Cohort A:
HR+/HER2- pts receiving fulvestrant (FUL) alone (n = 124) or ALP/FUL (n = 111) in treatment line
$2L were considered in survival analysis. Rw progression-free survival (rwPFS) from start of treatment
was estimated with Kaplan-Meier analysis and hazard ratios from Cox proportional hazards models ad-
justed for survival bias. Cohort B: 627 HR+/HER2- pts who received a clinical report with ALP listed (re-
port date after 5/2019) Cohort C: 36 pts with OTHERm only, any receptor subtype, treated with ALP in
any combination. Results: Among 31,765 BC tissue biopsies, 10,869 (34%) had PIK3CAm. 8,750
(28%) had SOLAR1m, and of these 1,146 had $1 additional OTHERm. 2,119 pts (6.7%) had $1
OTHERm without any SOLAR1m. OTHERm more common in the presence of a SOLAR1m were:
E726K, E418K, E365K, E453Q, and H1048R (p< 0.0001). OTHERmmore common in absence of a
SOLAR1m were: N345K, G1049R, Q546K, and indels disrupting PIK3R1 binding (p < 0.0001).
Among 4,147 liquid biopsies, detection rates were comparable to tissue: 1,391 (34%) had PIK3CAm
and 1159 (28%) had SOLAR1m. In Cohort A, median rwPFS was 4.1 mo on FUL [95%CI: 3-6.2] ver-
sus 6.5 mo on ALP/FUL [95%CI: 4.8-9.5] (p = 0.027). In Cohort B, 202/524 (39%) pts with a SO-
LAR1m were treated with ALP, compared to 28/103 (27%) pts who had OTHERm only. Pts with
SOLAR1m received ALP treatment earlier: median [interquartile range] 4L [3-6] versus 5.5L [4-8]. In
Cohort C, rwPFS > 6 months was observed in 5 pts bearing: N345K, Q75E, R38C, G106_108del, and
N345K/N1044K. Conclusions: This study validates the activity of ALP among a diverse real world popu-
lation, showing pts with PIK3CA mutations have longer rwPFS on ALP/FUL than FUL alone. Pts with
SOLAR1m were more likely to be treated with ALP- and tended to be treated in earlier line setting- than
pts with OTHERm. No consistent effect in a small subset of pts with OTHERm treated with ALP was ob-
served, but there is evidence that OTHERm may differ in their degree of PI3K activation, oncogenicity,
and ALP sensitivity. Liquid biopsy CGP detected PIK3CAm at similar rates to tissue biopsy. Research
Sponsor: Foundation Medicine.
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Stereotactic radiosurgery (SRS) for brain metastasis (BM) in hormone receptor positive
(HR+) HER2 negative breast cancer (BC).

Akshara Singareeka Raghavendra, Chao Gao, Fuchenchu Wang, Ran An, Yan Wang, Dima Suki, Amy B.
Heimberger, Debu Tripathy, Jing Li, Nuhad K. Ibrahim; The University of Texas MD Anderson Cancer
Center, Houston, TX; The Fourth Hospital of Hebei Medical University, Shijiazhuang, China; University
of Texas MD Anderson Cancer Center, Houston, TX; The University of Texas MD Anderson Cancer Cen-
ter, Department of Neurosurgery, Houston, TX

Background:With the increase of the utilization of SRS for the treatment of oligometastatic BM over sur-
gical reaction or whole brain radiation therapy (WBRT), we sought to evaluate the impact of SRS on
overall survival in HR+Her2- BC and prognostic factors associated with SRS.Methods: We reviewed pro-
spectively collected data in the electronic data bases of the breast medical, surgical and radiation on-
cology departments at MD Anderson cancer center. We aimed at identifying HR+HER2- BC patients
who received upfront SRS for BM’s between 08/10/2009 and 02/27/2018.Overall survival was defined
as the time from the first SRS to last follow-up/death. Multivariate analysis by the Cox proportional haz-
ards regression analysis was performed to evaluate the prognostic factors (age at BM, stage, Karnofsky
performance score (KPS), symptomatic BM, BM at 1stdistant metastatic presentation, extracranial Dis-
ease, treatment history, salvage therapy, number of brain lesion treated) of SRS that influenced surviv-
al. Results: A total of 125 patients were identified, and we are reporting on 68 with completed analysis.
Median age at time of first SRS was 53.86 years. 51 patients of the 68 were deceased at the time of
this analysis and 17 patients were alive at the time of last follow-up. 49 patients (72.06 %) presented
with radiation necrosis after SRS; 36 patients (52.94 %) presented with BM as 1st distant metastasis
including metastasis to other sites. Number of BM’s lesions <4 was 60 (88.2%) and >=4 was 7
(10.3%). Themedian follow-up from time of first SRS for survivors was 10.84months. 24 (35.29%) re-
ceived two or more sessions of SRS and the mean time between first and second SRS sessions for these
patients was 14.24 months. Median time from first SRS to second SRS for ER+HER2� patients was
10.84 months (n = 24); on multivariable analysis, higher Karnofsky performance score (KPS) was asso-
ciated with better survival compared to no salvage therapy. Patients with KPS>90 (p=0.005) had bet-
ter survival and reduced the hazard by a factor of 0.33 (or 67%). Receiving SRS (p=0.0003) or
SRS+WBRT (0.0001) as salvage therapy reduced the hazard (risk of death) by 86% and 85%, respec-
tively. Conclusions: SRS is an effective treatment modality for HR+HER2- BM from BC. Patients who re-
ceived SRS or SRS and WBRT, KPS >90 had better survival than patients who didn’t receive any
salvage therapy. Updated data will be available at the time of the presentation. Research Sponsor:
None.

Types of initial and salvage treatments for BM.

Type of Initial treatment for BM 68 %

SRS alone 55 88.88
SRS + Surgery 10 14.71
SRS + WBRT 3 4.41
Type of Salvage after initial SRS
None 33 48.53
SRS alone 8 11.76
WBRT 11 16.18
SRS + LITT 1 1.47
SRS + Surgery 1 1.47
SRS + WBRT 9 13.24
SRS + Surgery + LINAC 1 1.47
SRS + Surgery + WBRT 3 4.41
SRS + WBRT + LINAC 1 1.47
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Efficacy of AI and palbociclib in ER+ HER2- advanced breast cancer patients relapsing
during adjuvant tamoxifen: An exploratory analysis of the PADA-1 trial.

Francois-Cl�ement Bidard, Florence Dalenc, Thibault De La Motte Rouge, Barbara Pistilli, Caroline
Cheneau, Catherine Delbaldo, Olfa Derbel, Claire Garnier Tixidre, Nathalie Marques, Sandrine
Marques, Lionel Moreau, Frederique Berger, J Lemonnier, Anne-Claire Hardy-Bessard, Suzette
Delaloge, Thomas Bachelot; Institut Curie, Paris, France; Institut Claudius Regaud–IUCT Oncopole,
Toulouse, France; Centre Eug�ene Marquis, Rennes, France; Gustave Roussy, Villejuif, France; Centre
Hospitalier Bretagne Sud, Lorient, France; Hopital Diaconesses-Croix Saint Simon, Paris, France; Insti-
tut de Canc�erologie, Hôpital Priv�e JeanMermoz, Lyon, France; Groupe Hospitalier Mutualiste de Greno-
ble, Grenoble, France; Centre Hospitalier M�etropole de Savoie, Chamb�ery, France; Unicancer, Paris,
France; Pôle Sant�e R�epublique, Clermont-Ferrand, France; Biostatistics Unit, INSERM U900, Institut
Curie, Paris, France; Medical Oncology Department, CARIO-HPCA and Cooperative Gynecological Can-
cer Research Group (GINECO), Plerin, France; Centre L�eon B�erard, Lyon, France

Background: In PADA-1 (NCT03079011), a phase III trial testing the clinical utility of ESR1mut detec-
tion, ER+ HER2- advanced breast patients (ABC pts) received Aromatase Inhibitor (AI) and Palbociclib
(Pal) +/- LHRH agonist as first line therapy. PADA-1 was open to AI-sensitive pts, including those with
de novo stage IV disease or metastatic relapse after adjuvant endocrine therapy but also pts with meta-
static relapses during adjuvant tamoxifen (TAM). In this subsidiary analysis, we report the efficacy of
AI+PAL as first line therapy in patients relapsing on adjuvant TAM. Methods: Main inclusion criteria in
PADA-1 are: pre- or post-menopausal pts with ER+ HER2- ABC, who did not receive any prior therapy
for ABC and who had no adjuvant AI or completed adjuvant AI for > 12 months or who had disease re-
currence while on adjuvant TAM. Results: From 04/2017 to 01/2019, 1017 ABC pts have been includ-
ed in PADA-1, of which 115 (11.3%) had a metastatic relapse while on adjuvant TAM (TAM only (N =
112) or TAM+GnRH agonist (N = 3)). Median age at inclusion was 46 years (range 25-81), and 58
(50.4%) patients had visceral disease. The median PFS under AI+PAL was 20.4 months
(95%CI16.1;27.8) in patients relapsing during adjuvant TAM. In contrast, median PFS in patients with
de novo metastatic disease and metastatic relapses after the completion of adjuvant endocrine therapy
were 30.6months (95%CI26.7;Not reached) and 27.8 months (95%CI24.1;30.)], respectively. A sub-
group analysis among patients relapsing on adjuvant TAM showed that those relapsing during the first
two years of adjuvant TAM had a shorter PFS (11.4 months 95%CI[8.7;20.7]) than those relapsing af-
ter 2 years of adjuvant TAM (23.8 months 95%CI[20.2;Not reached]). Conclusions: To our knowledge,
these are the first data on first line AI+CDK4/6 inhibitor in patients relapsing on adjuvant TAM. While
PFS on AI + PAL appears primarily driven by endocrine resistance status, our data show that AI+PAL is
a valuable option also in patients relapsing during adjuvant TAM. Clinical trial information:
NCT03079011. Research Sponsor: Pfizer.
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Real-world quality of life (QoL) in black, indigenous and people of color (BIPOC) treated
with palbociclib (PAL) and endocrine therapy for hormone receptor–positive (HR+)/human
epidermal growth factor receptor 2–negative (HER2–) advanced breast cancer (ABC): A
subgroup analysis from POLARIS.

Gabrielle Betty Rocque, Joanne Lorraine Blum, Aldemar Montero, Meghan Sri Karuturi, Kenneth
Manning, Lloyd Shabazz, Christopher Gallagher, Lara Zuberi, Joseph C Cappelleri, Marc Drucker, Yao
Wang, Debu Tripathy; University of Alabama at Birmingham, Birmingham, AL; Texas Oncology, Baylor-
Sammons Cancer Center, US Oncology, Dallas, TX; Gwinnett Medical Center, Lawrenceville, GA; The
University of Texas MD Anderson Cancer Center, Houston, TX; Cape Fear Valley Medical Center, Fay-
etteville, NC; Delta Oncology Associates, Portsmouth, VA; MedStar Washington Hospital Center, Wash-
ington, DC; Henry Ford Hosp Michigan, Jacksonville, FL; Pfizer Inc, Groton, CT; ICON plc, San
Francisco, CA; Pfizer Inc, New York, NY

Background: Racial disparities in breast cancer incidence, mortality, and care are well documented.
PAL plus endocrine therapy is indicated for patients (pts) with HR+/HER2� ABC. Findings from the
PALOMA clinical trials have shown that pts receiving PAL maintained stable QoL; however, limited QoL
data are available from real-world settings for BIPOC receiving PAL. Methods: POLARIS is a noninter-
ventional, prospective, primarily US-based study in pts with HR+/HER2– ABC receiving PAL. QoL was
assessed with the European Organisation for Research and Treatment of Cancer Quality-of-Life Ques-
tionnaire Core 30 (EORTC QLQ-C30) at baseline, monthly for the first 3 mo of treatment (Tx) with PAL,
and then every 3 mo. In this interim analysis, we report Tx patterns and QoL assessments at baseline
and at 6 mo and 12 mo in BIPOC from POLARIS. Results: Of 1280 pts treated with PAL as November
10, 2020, 233 were included in the BIPOC subgroup of whom 159 (68.2%) completed PAL Tx for $6
mo and 112 (48.1%) for $12 mo. In the BIPOC cohort, 59.2% of pts were black, 35.2% Hispanic,
3.4% American Indian or Alaskan native, 2.1% Pacific Islander. PAL in combination with letrozole/
anastrozole was received by 116 pts, 94 received PAL plus fulvestrant, 13 received PAL plus exemes-
tane, and 10 received PAL plus another Tx; 175 pts (75.1%) received PAL as first-line Tx. Mean EORTC
QLQ-C30 global health QoL and functional scales scores remained stable over the first 12 mo of PAL
Tx, without any changes at or above the 10-point threshold considered clinically meaningful, and were
similar to those previously reported in an earlier analysis of the entire POLARIS population (Table and
Rocque et al SABCS 2019). Symptom scales scores, including nausea and vomiting, pain, dyspnea, in-
somnia, appetite loss, constipation, and diarrhea, also remained stable over 12 mo. Conclusions: In this
subgroup analysis, PAL had no significant adverse impact on QOL in BIPOC with HR+/HER2– ABC,
consistent with previous findings from the total POLARIS study population. Pfizer (NCT03280303).
Clinical trial information: NCT03280303. Research Sponsor: Pfizer Inc.

EORTC QLQ-C30* Baseline 6 Months 12 Months

Global health/QoL
n (missing) 211 (22) 121 (78) 78 (93)
Mean (SD) score 62.0 (23.6) 71.0 (21.4) 68.1 (22.8)

Functional scales score, mean (SD)
Physical 73.2 (25.5) 75.4 (23.5) 73.0 (23.0)
Role 70.0 (33.9) 72.3 (31.0) 71.2 (29.6)
Emotional 73.5 (24.9) 78.1 (23.0) 74.8 (25.7)
Cognitive 79.3 (23.8) 78.2 (23.8) 80.8 (24.9)
Social 73.7 (30.6) 77.7 (25.5) 75.6 (30.5)

*Higher scores indicate a better level of functioning.

BREAST CANCER—METASTATIC

© 2021 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://clinicaltrials.gov/show/NCT03280303
http://abstracts.asco.org


1072 Poster Session

Relative risk of pneumonitis or interstitial lung disease (ILD) associated with the use of
cyclin-dependent kinase inhibitors (CDK4/6i): A systematic review and meta-analysis of
phase 3 randomized controlled trials.

Nusrat Jahan, Sariya Wongsaengsak, Shabnam Rehman, Myrian Vinan-Vega, Lukman Aderoju Tijani,
Fred L. Hardwicke; Texas Tech University Health Sciences Center, Lubbock, TX; Texas Tech University
Health Science Center, Lubbock, TX; Roswell Park Comprehensive Cancer Center, Buffalo, NY; Division
of Internal Medicine, Texas Tech University Health Science Center, Lubbock, TX; Thomas Jefferson
University Hospital, Lubbock, TX; Texas Tech Medical Center, Lubbock, TX

Background: All three currently approved cyclin-dependent kinase 4/6 inhibitors (CDK4/6i) such as pal-
bociclib, abemaciclib, and ribociclib are reported to cause significant pulmonary toxicities including fa-
tal pneumonitis or interstitial lung disease (ILD). We conducted a systematic review and meta-analysis
of phase 3 randomized controlled trials (RCTs) to determine the relative risk of pneumonitis or ILD asso-
ciated with CDK4/6i.Methods:We conducted a systematic search using PRISMA guidelines in PubMed,
EMBASE, American Society of Clinical Oncology and San Antonio Breast Cancer Symposium meeting
abstracts from inception through Jan 30, 2021. Phase 3 RCTs using CDK4/6i in the intervention arm
and reporting the number of events for pneumonitis or ILD were included in the analysis. The Cochran-
Mantel-Haenszel method and random effects model were used to calculate the pooled risk ratio (RR)
with 95% confidence interval (CI). Heterogeneity was tested by Cochran’s Q test and I2 value. Results:
Five phase 3 RCTs — MONALEESA-3, MONALEESA-7, MONARCH plus, monarchE, and PALLAS —
reported the number of events for any grade pneumonitis or ILD and were included in the final analysis.
A total of 13,191 patients— 6,758 in the CDK4/6i arm and 6,433 in the control arm—were analyzed.
Following regimens were used in CDK4/6i arms—MONALEESA-3: ribociclib + fulvestrant; MONALEE-
SA-7: ribociclib + tamoxifen or a non-steroidal aromatase inhibitor + goserelin; MONARCH plus: in co-
hort A, abemaciclib + anastrozole or letrozole, and in cohort B, abemaciclib + fulvestrant; MonarchE:
abemaciclib + standard-of-care adjuvant endocrine therapy (ET); PALLAS: Palbociclib + ET. In the con-
trol arms, all studies used placebo and respective endocrine therapies. Any grade pneumonitis or ILD
was reported in 1.64% of patients in the CDK4/6i arm versus 0.68% of patients in the control arm. The
pooled RR of any grade pneumonitis or ILD was 2.26, 95% CI: 1.60-3.19, P < 0.00001, I2 = 0%.
Grade 3/4 pneumonitis or ILD was reported in 0.28% of patients in the CDK4/6i arm and 0.06% of pa-
tients in the control arm with pooled RR of 2.35, 95% CI: 0.37-15.08, P = 0.37, I2 = 34%. One grade
5 pneumonitis was reported in the monarchE. Conclusions: Cyclin-dependent kinase 4/6 inhibitors are
associated with increased risk of any grade pneumonitis or ILD. Early detection and prompt initiation of
appropriate interventions are vital to reduce the morbidity and mortality associated with CDK4/6i in-
duced pneumonitis or ILD. Research Sponsor: None.
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Confirmed tumor response by molecular subtype in patients with metastatic breast cancer:
Sub-analysis from a phase 3 clinical study comparing oral paclitaxel and encequidar to IV
paclitaxel.

Gerardo Antonio Umanzor Funez, Hope S. Rugo, Jorge Umanzor, Francisco Barrios, Rosa Vasallo, M
Chivalan, Suyapa A. Bejarano, Julio Roberto Ramirez, Luis Enrique Fein, Ruben Dario Kowalyszyn, Hui
Wang, David Cutler; Liga Contra El Cancer, San Pedro Sula, Honduras; University of California, San
Francisco, San Francisco, CA; Liga Contra el Cancer, San Pedro Sula, Honduras; Instituto de Cancerolo-
gia, Guatemala, Guatemala; Clinical Research RD, Santo Domingo, Dominican Republic; CELAN Clini-
ca Medica, Guatemala City, Guatemala; Centro de Oncologia y Medicina Integral del Valle, San Pedro
Sula, Honduras; CRESEM Quetzaltenango, Quetzaltenango, Guatemala; Instituto de Oncolog�ıa de
Ros�ario, Ros�ario, Argentina; Centro De Investigaciones Cl�ınicas Cl�ınica Viedma S A, Viedma, Argentina;
Athenex, Cranford, NJ; Athenex, Inc., Buffalo, NY

Background: Paclitaxel, a foundation treatment in MBC, is hydrophobic and must be formulated for IV
administration with Cremophor EL, increasing the risk of infusion reactions and necessitating pre-treat-
ment with corticosteroids and antihistamines. Paclitaxel cannot be administered orally because it is a
substrate for P-gp. The oral bioavailability of paclitaxel is improved when administered 1 hour after the
highly selective, potent, and minimally absorbed P-gp inhibitor encequidar. As oral paclitaxel is Cremo-
phor-free there is no need for pretreatment for infusion reactions. While targeted therapies have im-
proved outcomes in patients with HER2+ tumors there is still an unmet need for therapies that prolong
survival with reduced toxicity across all tumor subtypes. Methods: A phase 3, open-label, randomized,
multicenter study in women with histologically- or cytologically-confirmed MBC for whom treatment
with IV paclitaxel monotherapy had been recommended by their oncologist randomized 402 patients
2:1 to either oral paclitaxel and encequidar (oPac+E) or IV paclitaxel (IVPac). Oral paclitaxel 205 mg/
m2 was administered once daily for 3 consecutive days, weekly. Encequidar 12.9 mg was administered
1 hour before each dose of oral paclitaxel. IV paclitaxel 175 mg/m2 was infused over 3 hours on day 1 of
every 3 weeks. Results: In the ITT population oPac+E was superior to IV paclitaxel with a confirmed tu-
mor response rate of 35.8% vs 23.4% for IVPac: a difference of 12.4% (p = 0.0107). A post-hoc sub-
group efficacy analysis was conducted based on tumor subtypes, however, the study was not powered to
detect statistical differences within these subgroups. Patients in the HR+/HER2- subgroup had a better
tumor response to oPac+E (44.8% vs 21.4% IVPac-response rate difference of 23.4%) as did patients
in the TNBC (30.5% vs 20.2%-response rate difference of 10.3%) subgroup. Responses were similar
(49% vs 47.4% IVPac) in the HER2+ subgroup. Patients with unknown HER2 status receiving oPac+E
had a 58.8% response rate vs 14.3% with IVPac (response rate difference of 44.5%). Conclusions:
oPac+E is the first oral taxane to demonstrate superiority in radiologically confirmed tumor response
rate compared to IVPac in a group of 402 women with metastatic breast cancer. Patients with HR+/
HER2-, TNBC, and Unknown subtypes responded considerably better to oPac+E vs IVPac—especially
the HR+/HER2- subtype which represented 63% of the patients treated with oPac+E and 55% of the
patients treated with IVPac. Clinical trial information: NCT 02594371. Research Sponsor: Athenex
Inc.
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A phase Ib study of TQB2450 plus anlotinib in patients with advanced triple-negative
breast cancer.

Jiayu Wang, Binghe Xu, Tao Sun, Quchang Ouyang, Yiqun Han, Qing Li, Pin Zhang, Fei Ma, Yang Luo,
Ying Fan, Ruigang Cai, Qiao Li, Bo Lan, Hongnan Mo, Jiani Wang, Yiqun Li; Department of Medical On-
cology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing, China; Liaoning Cancer Hos-
pital & Institute, Shenyang, China; Department of Breast Cancer Medical Oncology, Hunan Cancer Hos-
pital, Changsha, China; National Cancer Center/National Clinical Research Center for Cancer/Cancer
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China

Background: TQB2450 is a humanized monoclonal antibody targeting programmed death-ligand 1 (PD-
L1). Anlotinib is an antiangiogenic small molecule, multi-target tyrosine kinase inhibitor that has im-
proved clinical outcomes in various solid tumors. This phase 1b study aims to evaluate the safety and ef-
ficacy of TQB2450 plus anlotinib for patients with advanced triple-negative breast cancer (TNBC) after
the failure of standard therapy. Methods: This ongoing study included a dose-escalation phase and an
expansion phase. Advanced TNBC patients with prior anthracyclines and/or taxanes treatment and
failed at least first-line therapy were enrolled. In the dose-escalation phase, eligible patients received
anlotinib (8mg, 10mg, and 12mg, qd, days 1-14; 21 days per cycle) plus TQB2450 (1200mg, day 1;
21 days per cycle) following the conventional 3+3 design. If the starting dose of 10mg anlotinib led to
$2 dose-limiting toxicities (DLTs), 8mg anlotinib would be administered. After the dose-escalating
phase, eligible patients were enrolled into the expansion cohort. The primary endpoint was objective re-
sponse rate (ORR), and the secondary endpoints were overall survival (OS), disease control rate (DCR),
progression-free survival (PFS), and safety. Results: Between May 29, 2019, and December 31, 2020,
in the dose-escalation phase, three patients receiving 10mg anlotinib plus 1200mg TQB2450 had no
DLTs in the first cycle, neither did three patients with 12mg anlotinib plus TQB2450. Next, 28 patients
with advanced TNBC received 12mg anlotinib plus TQB2450 in the expansion phase. Finally, a total of
34 patients were included with median age of 49.5 (32-70) and median prior lines of 2 (1-6). Numbers
of patients with prior platinum therapy: 16, prior anthracycline therapy: 32. The ORR was 26.47% (9/
34) and DCR was 82.35% (28/34). The median PFS was 8.57 months. Seventeen patients experi-
enced grade 3 treatment-related AEs (TRAEs). Most frequently occurring (>5%) grade 3 TRAEs were
QT interval prolongation (17.65%), hypertension (14.71%), diarrhea (8.82%), hand-foot syndrome
(HFS) (8.82%), and hypertriglyceridemia (5.88%). Conclusions: TQB2450 plus anlotinib showed an
acceptable safety profile with promising activity for previously anthracyclines and/or taxanes-treated ad-
vanced TNBC patients. Clinical trial information: NCT03855358. Research Sponsor: Chia Tai Tianqing
Pharmaceutical Group Co., Ltd.

List of grade 3 TRAEs.

Grade 3 TRAEs, n (%)
Anlotinib + TQB2450

n=34 Grade 3 TRAEs, n (%)
Anlotinib + TQB2450

n=34

QT interval prolongation 6 (17.65) Neutrophil count
decreased

1 (2.94)

Hypertension 5 (14.71) Higher LDL-C levels 1 (2.94)
Diarrhea 3 (8.82) Hyperbilirubinemia 1 (2.94)
Hand-foot syndrome 3 (8.82) Weight loss 1 (2.94)
Hypertriglyceridemia 2 (5.88) Hypercholesterolemia 1 (2.94)
AST elevation 1 (2.94) Oral mucositis 1 (2.94)
White blood cell
decreased

1 (2.94)
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Apatinib plus vinorelbine versus vinorelbine for advanced triple-negative breast cancer
with failed first or second-line treatment: The NAN trial.

Doudou Li, Zhonghua Tao, Biyun Wang, Leiping Wang, Jun Cao, Xichun Hu, Jian Zhang; Fudan Univer-
sity Shanghai Cancer Center, Shanghai, China; Department of Medical Oncology, Fudan University
Shanghai Cancer Center, Shanghai, China

Background: No standard treatment exists for triple negative breast cancer (TNBC) with failure of multi-
line therapies. Apatinib is a small-molecule tyrosine kinase inhibitor that has promising anti-angiogene-
sis and antitumor activity for TNBC. We aimed to evaluate the safety and efficacy of adding apatinib to
chemotherapy in patients with metastatic TNBC with failed first/second-line treatment. Methods: This
randomized, open-label, phase 2 trial recruited patients with advanced TNBC who failed to receive first
or second-line treatment. A total of 66 patients were randomly assigned, in a 1:1 ratio, to receive vinor-
elbine 25 mg/m2 (days 1, 8, 15) or vinorelbine 20 mg/m2 (days 7, 14, 21) with apatinib (250 mg once
daily, days 1-5, 8-12, 15-19, if tolerable, the second cycle started with 500 mg per day) in 28-day
cycles. The efficacy was evaluated every two treatment cycles (8 weeks ± 3 days). According to the RE-
CIST criterion, patients with CR, PR and SD continued treatment until disease progression or unaccept-
able toxicity or withdrawal of consent. The primary end point was progression-free survival (PFS).
Secondary end points included overall survival (OS), overall response rate (ORR) and safety. Results: Be-
tween Sep 14, 2017 and Dec 08, 2020, 66 patients underwent randomization. Median follow-up was
21.3 months. 33 received apatinib plus vinorelbine and 32 received vinorelbine (1 was withdrawal of
consent). Median PFS was significantly longer in the apatinib plus vinorelbine group than in the vinorel-
bine group (3.8 months vs. 1.9 months; hazard ratio for disease progression or death, 1.76; 95% confi-
dence interval [CI], 1.02 to 3.05; P = 0.039). Median OS was 14.6 months with apatinib plus
vinorelbine and 14.1 months with vinorelbine (HR,1.34; 95% CI, 0.60 to 3.00; P = 0.469). The ORR
was 48.5% in the apatinib plus vinorelbine group and 31.3% in the vinorelbine group (P = 0.156). The
most common treatment-related hematologic grade 3–4 adverse events in those treated with apatinib
plus vinorelbine versus vinorelbine, respectively, were leukopenia (42.4% vs. 34.4%), granulocytope-
nia (57.6% vs. 28.1%), anemia (9.1% vs. 12.5%) and thrombocytopenia (3.1% vs. 3.0%). The most
frequent grade 3 nonhematologic toxicities were hand–foot syndrome (21%), proteinuria (9%), hyper-
tension (9%) and increased ALT (9%) and which only occurred in apatinib plus vinorelbine group. No
treatment-related nonhematologic grade 4 adverse events or treatment-related deaths were observed.
Conclusions: Collectively, among patients with advanced TNBC with failed first/second-line treatment,
apatinib plus vinorelbine show a promising benefit in PFS compared to vinorelbine monotherapy. Apati-
nib plus vinorelbine regimen shows promising efficacy and manageable toxicity, which might be a previ-
ously unappreciated therapeutic option for advanced TNBC. Clinical trial information: NCT03254654.
Research Sponsor: None.
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Romidepsin (HDACi) plus cisplatin and nivolumab triplet combination in patients with
metastatic triple negative breast cancer (mTNBC).

Priyanka Sharma, Vandana G Abramson, Anne O’Dea, Lauren Elizabeth Nye, Ingrid A. Mayer,
Gregory James Crane, Manana Elia, Rachel Yoder, Joshua M Staley, Kelsey Schwensen, Karissa Finke,
Jaimie Heldstab, Stephanie LaFaver, Micki Prager, Stephen K. Williamson, Milind Phadnis, Gregory A
Reed, Bruce F. Kimler, Qamar J. Khan, Andrew K. Godwin; University of Kansas Medical Center, West-
wood, KS; Vanderbilt-Ingram Cancer Center, Nashville, TN; University of Kansas Medical Center, Kan-
sas City, KS; University of Kansas Cancer Center, Kansas City, KS

Background: Histone deacetylase inhibitors (HDACi) upregulate genes involved in antigen presentation
machinery and increase expression of natural killer group 2, member D ligands (NKG2DL), thus result-
ing in enhanced tumor cell recognition and response to PD-1/CTLA-4 blockade. Cisplatin and HDACi
combination synergistically induces cytotoxicity, apoptosis, and DNA damage. This phase I-II trial in-
vestigated combination of romidepsin (HDACi) plus cisplatin and nivolumab (PD-1 inhibitor) in
mTNBC. Patients and Methods: Eligible patients had mTNBC with any number of prior chemotherapies.
Phase I was 3+3 dose-escalation design with three dose levels of romidepsin (8, 10, 12mg/m2, D2, 9)
plus cisplatin 75mg/m2 D 1 every 21 days. Phase II treatment included romidepsin plus cisplatin plus
nivolumab 360mg every 21 days and was designed according to Simon’s two stage minimax design. Pri-
mary endpoints were recommended phase 2 dose (RP2D) and objective response rate (ORR). Additional
endpoints included safety, PFS, and pharmacokinetics. Results: 51 patients were enrolled (N=13 phase
I, N=38 phase II) between 2015-2020. 69% had received $1 prior metastatic chemotherapy, 47%
had prior platinum, 53% had liver metastasis, 12% had BRCA1/2mutation, and 11% had PD-L1 posi-
tive disease. There were no dose limiting toxicities in phase I. The RP2D was romidepsin 12mg/m2

D2,9 + cisplatin 75mg/m2 D1 + nivolumab 360mg D1 every 21 days. Thrombocytopenia (G3:27%,
G4:0%), neutropenia (G3:25%, G4:0%), anemia (G3:22%, G4:0%), nausea (G3:22%, G4:0%), and
vomiting (G3:20%, G4:0%) were the most common grade 3/4 adverse events. 21% of patients had im-
mune AEs (G3-4:8%). Among 34 evaluable phase II patients, ORR was 44% (Table), median PFS was
4.4 months, and 1-year PFS was 23%. Median OS was 10.3 months and 1-year OS was 43%. No phar-
macokinetic interactions were detected with co-administration of romidepsin-cisplatin-nivolumab. Con-
clusions: The triplet combination of romidepsin plus cisplatin and nivolumab was well tolerated and
shows encouraging efficacy in pretreated mTNBC, including in patients with PD-L1 negative disease
and in those with liver metastasis. Correlative biomarker work is ongoing. This combination warrants fur-
ther evaluation in larger studies. Clinical trial information: NCT02393794. Research Sponsor: Celgene
and Bristol Myers Squibb.

Objective response (phase II).

Response - N (%) N=34

Prior lines of metastatic
chemotherapy Liver metastasis PD-L1a status

0 (N=10)
1

(N=12)
$2

(N=12)
Yes

(N=22)
No

(N=12)
Positive
(N=4)

Negative
(N=19)

Unknown
(N=11)

ORR 15 (44%) 7 (70%) 5 (42%) 3 (25%) 9 (41%) 6 (50%) 3 (75%) 9 (47%) 3 (27%)

CR 1 (3%) 1 (10%) 0 (0%) 0 (0%) 0 (0%) 1 (8%) 0 (0%) 0 (0%) 1 (9%)

PR 14 (41%) 6 (60%) 5 (42%) 3 (25%) 9 (41%) 5 (42%) 3 (75%) 9 (47%) 2 (18%)

SD >18 weeks 7 (21%) 1 (10%) 4 (33%) 2 (17%) 5 (23%) 2 (17%) 0 (0%) 3 (16%) 4 (36%)

Clinical benefit
rate (ORR + SD
>18 weeks)

22 (65%) 8 (80%) 9 (75%) 5 (42%) 14 (64%) 8 (67%) 3 (75%) 12 (63%) 7 (64%)

a Ventana SP142 or 22C3 PharmDx.
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Assessment of sacituzumab govitecan (SG) versus treatment of physician’s choice (TPC)
cohort by agent in the phase 3 ASCENT study of patients (pts) with metastatic triple-
negative breast cancer (mTNBC).

Joyce O’Shaughnessy, Kevin Punie, Mafalda Oliveira, Filipa Lynce, Sara M. Tolaney, Florence Dalenc,
Priyanka Sharma, Michaela L. Tsai, Aditya Bardia, Javier Cortes, Michael A. Danso, Stephanie Henry,
Alejandra T. Perez, Sara A. Hurvitz, Kevin Kalinsky, Quan Hong, Martin Sebastian Olivo, Loretta Itri,
Hope S. Rugo; Texas Oncology-Baylor Sammons Cancer Center, US Oncology, Dallas, TX; Department
of General Medical Oncology and Multidisciplinary Breast Centre, Leuven Cancer Institute, University
Hospitals Leuven, Leuven, Belgium; Medical Oncology Department and Breast Cancer Group, Vall d’He-
bron University Hospital and Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Georgetown
Lombardi Comprehensive Cancer Center and Medical Oncology, Dana-Farber Cancer Institute, Wash-
ington, DC; Dana-Farber Cancer Institute, Boston, MA; Institut Claudius Regaud–IUCT Oncopole, Tou-
louse, France; University of Kansas Medical Center, Westwood, KS; VPCI Oncology Research,
Minneapolis, MN; Department of Hematology/Oncology, Massachusetts General Hospital Cancer Cen-
ter, Harvard Medical School, Boston, MA; International Breast Cancer Center, Quiron Group, Madrid &
Barcelona, Barcelona, Spain; Virginia Oncology Associates, Norfolk, VA; Department of Oncology-He-
matology, Radiotherapy, and Nuclear Medicine, CHU UCL Namur, Namur, Belgium; Department of
Medicine, University of Miami Miller School of Medicine, Miami, FL; Department of Medicine, Division
of Hematology/Oncology, David Geffen School of Medicine, University of California, Los Angeles, Jons-
son Comprehensive Cancer Center, Los Angeles, CA; Winship Cancer Institute, Emory University, Atlan-
ta, GA; Department of Clinical Development, Immunomedics, Inc, a subsidiary of Gilead Sciences,
Inc., Morris Plains, NJ; Department of Medicine, University of California San Francisco Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA

Background: In pts with pretreated mTNBC, standard-of-care chemotherapy is associated with low ob-
jective response rates (ORRs) and short median progression-free survival (PFS). SG is an antibody-drug
conjugate composed of an anti–Trop-2 antibody coupled to the cytotoxic SN-38 payload via a proprie-
tary, hydrolyzable linker. SG received accelerated FDA approval for treatment of pts with mTNBC who
have received $2 prior therapies for metastatic disease. The confirmatory phase 3 ASCENT study
(NCT02574455) in pts with relapsed/refractory mTNBC demonstrated a significant survival benefit of
SG over TPC (median PFS: 5.6 vs 1.7 mo, HR 0.41, P< 0.0001; median overall survival [OS]: 12.1 vs
6.7 mo, HR 0.48, P< 0.0001) with a tolerable safety profile. Here we summarize efficacy results for
SG vs each TPC agent in ASCENT to examine how each TPC agent performed individually.Methods: Pts
had mTNBC refractory to or progressing after $2 prior standard chemotherapy regimens. Pts were ran-
domized 1:1 to receive SG (10 mg/kg intravenously on days 1 and 8, every 21 days) or single-agent TPC
(eribulin, vinorelbine, capecitabine, or gemcitabine). Primary endpoint was PFS per RECIST 1.1 by in-
dependent review in brain metastases-negative (BMNeg) pts. Secondary endpoints were ORR per RE-
CIST 1.1, duration of response, OS, and safety. Outcomes for each of the agents in the TPC arm were
analyzed and compared with SG. Results: Of 529 pts enrolled, 468 were BMNeg. Among pts in the TPC
cohort (n = 233), eribulin was the most commonly chosen chemotherapy (n = 126), followed by vinorel-
bine (n = 47), capecitabine (n = 31), and gemcitabine (n = 29). Treatment with eribulin, vinorelbine,
capecitabine, and gemcitabine resulted in shorter median PFS vs SG (2.1, 1.6, 1.6, and 2.7 vs 5.6 mo,
respectively); similar results were observed for median OS (6.9, 5.9, 5.2, and 8.4 vs 12.1 mo), ORR
(5%, 4%, 6%, and 3% vs 35%), and clinical benefit rate (CBR; 8%, 6%, 10%, and 14% vs 45%). Key
grade $3 treatment-related adverse events (TRAEs) with TPC overall vs SG included neutropenia (33%
vs 51%), leukopenia (5% vs 10%), fatigue (5% vs 3%), and anemia (5% vs 8%). Key grade $3 TRAEs
with eribulin vs SG included neutropenia (30% vs 51%), leukopenia (5% vs 10%), fatigue (5% vs 3%),
anemia (2% vs 8%), and peripheral neuropathy (2% vs none), respectively. The safety profiles of vinor-
elbine, capecitabine, and gemcitabine combined were consistent with that of TPC overall and with eri-
bulin. One treatment-related death was reported for the TPC arm (eribulin) and none with SG.
Conclusions: The efficacy benefit observed with SG vs TPC in pts with mTNBC was retained when evalu-
ating each TPC chemotherapy agent individually. These results confirm that SG should be considered
as a new standard of care in pts with pretreated mTNBC. Clinical trial information: NCT02574455. Re-
search Sponsor: Immunomedics, Inc. a subsidiary of Gilead Sciences, Inc.
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A phase I/IB study of ipatasertib in combination with carboplatin or carboplatin/paclitaxel
or capecitabine and atezolizumab in patients with metastatic triple-negative breast
cancer.

Yuan Yuan, Susan Elaine Yost, Paul Henry Frankel, Christopher Ruel, Mireya Murga, Aileen Tang,
Norma Martinez, James Ross Waisman, Daphne B. Stewart, Niki Himat Patel, Joanne E. Mortimer; City
of Hope National Medical Center, Duarte, CA

Background: Ipatasertib (ipat) is an AKT inhibitor which has shown efficacy in combination with pacli-
taxel and atezolizumab in patients with triple negative breast cancer (TNBC). In previous trials, ipat was
given 21 days on 7 days off due to gastrointestinal toxicities. The current trial was designed to test the
safety and efficacy of ipat continuous dosing in combination with carboplatin (carbo) or carboplatin/
paclitaxel (carbo/taxol). The trial was later amended to include an additional arm using ipat 21 days on
7 days off with capecitabine/atezolizumab (cape/atezo) to explore the safety of the combination. Meth-
ods: Patients with metastatic TNBC and up to 2 lines of prior chemotherapy were enrolled to receive the
following: Arm A, ipat 400 mg daily, carbo AUC 2 and taxol 80 mg/m2 IV days 1, 8, 15, every 28 days;
Arm B, ipat 400 mg daily, carbo AUC 2 IV days 1, 8, 15, every 28 days; Arm C, ipat 300 mg daily 21
days on 7 days off, cape 750 mg/m2 7 days on 7 days off, atezo 840 mg IV every 28 days. Ipat continu-
ous dosing was used for Arms A and B. Ipat 21 days on 7 days off dosing was used for Arm C. The prima-
ry endpoint is safety and recommended phase II dose (RP2D). Secondary endpoints are response rate
(RR) and overall survival (OS). Results: Twenty-three patients with median age 49 (29-75) were enrolled
from 04/2019 to 12/2020, with 9 in Arm A, 10 in Arm B, and 4 in Arm C. A total of 15/23 (65%) had
dose delay and 10/23 (43%) had dose modification. 3/4 (75%) of patients in Arm A had dose limiting
toxicities (DLT) including diarrhea and gastric pain, which led to de-escalation to dose -1 with ipat (300
mg daily). 5 more patients were treated at dose -1 of Arm A with only 1 DLT (maculo-papular rash). No
DLTs were observed in Arm B. Of the 4 patients treated in Arm C, 1 had DLT (maculo-papular rash).
The RP2D for Arms A and B are: ipat 300 mg/carbo AUC2/taxol 80 mg/m2; ipat 400 mg/carbo AUC2.
RP2D for Arm C has not been determined and accrual is ongoing. There were no clinically significant
G4 toxicities in Arm A; G3 toxicities included 4/9 (44%) diarrhea, 1/9 (11%) hypertension, 1/9 (11%)
stomach pain, and 1/9 (11%) neutropenia. For Arm B, G3 toxicities included 2/10 (20%) diarrhea, 1/
10 (10%) anemia, 1/10 (10%) maculo-papular rash, and 1/10 (10%) hyperglycemia. For Arm C, there
was 1/4 (25%) G3 maculo-papular rash. Best overall responses for Arm A were: 2/9 (22%) PR, 4/9
(44%) SD, and 3/9 (33%) PD. Best responses for Arm B were 2/10 (20%) PR, 6/10 (60%) SD, and 2/
10 (20%) PD. For Arm C, best responses were 3/4 (75%) SD, and 1 not evaluable (repeat biopsy
showed HER2+ disease). With a median follow up of 8.1 months, the median PFS was 4.0 months
(95% CI [2.6, 5.3]). Conclusions: Continuous dosing of ipatasertib in combination with carbo or carbo/
taxol is well-tolerated with modest efficacy. Clinical trial information: NCT03853707. Research Spon-
sor: Genentech, Inc, City of Hope.
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A phase II trial of stereotactic radiation therapy and in situ oncolytic virus therapy in
metastatic triple-negative breast cancer (mTNBC) patients followed by pembrolizumab
(STOMP).

Kai Sun, Joe E. Ensor, Yitian Xu, Licheng Zhang, Carlo Guerrero, Polly Ann Niravath, Tejal Amar Patel,
Charles E. Geyer, Dharamvir Jain, Bin S. Teh, Andrew M. Farach, Mark Sultenfuss, Nakul Gupta,
Mary R. Schwartz, Susan Haley, Jamie Mejia, E. Brian Butler, Eric Bernicker, Shu-Hsia Chen,
Jenny Chee Ning Chang; Houston Methodist Cancer Center, Houston, TX; Houston Methodist Hospital,
Houston, TX; Houston Methodist Research Institute, Center for Immunotherapy Research, Houston,
TX; Baylor College of Medicine, Houston, TX; University of Texas MD Anderson Cancer Center, Houston,
TX; University of Louisville Health Science Center, Louisville, KY; Houston Methodist Hospital; Depart-
ment of Radiation Oncology, Houston, TX; Houston Methodist Hospital, Department of Radiology,
Houston, TX; Houston Methodist Pathology and Genomic Medicine, Houston, TX; Houston Methodist
Research Institute, Merck Research Laboratories, Houston, TX; Houston Methodist Hospital, Depart-
ment of Medical Oncology, Houston, TX; Houston Methodist Research Institute, Houston, TX

Background: Pembrolizumab, stereotactic body radiotherapy (SBRT), and viral vector-based gene thera-
py such as adenovirus-mediated expression of herpes simplex virus thymidine kinase (ADV/HSV-tk) plus
ganciclovir have each shown antitumor immune activity. The combination of those modalities may rep-
resent a window of opportunity to enhance pembrolizumab efficacy in mTNBC patients.Methods: In this
single-arm, open-label phase II trial, mTNBC patients were treated with in situ oncolytic ADV/HSV-tk (5
x 1011 vp) intratumoral injection, followed by SBRT to the injected tumor site, then pembrolizumab un-
til progression or intolerable toxicity. Response was assessed in non-irradiated metastatic sites. The pri-
mary end point was clinical benefit rate (CR, PR and SD per RECIST version1.1). Secondary endpoints
included duration on treatment (DoT) and safety. Immune correlative analysis with peripheral blood CY-
TOF (D1 baseline, D7 and D38), and tissue imaging mass cytometry (IMC) with 35 cell surface markers
was performed on paired biopsies (D1 baseline and D17). Results: 28 mTNBC patients were enrolled;
18 (64.3%) had PD-L1 negative tumors. Median age was 54 years (range 34-78). Median prior lines of
chemotherapy were 2 (range 0-6), with 8 (28.6%) having received >3. 3 (10.7%) had brain metasta-
ses. Clinical benefit was seen in 6 (21.43%) patients; 2 CR (7.1%),1 PR (3.57%) and 3 SD (10.7%).
Patients who had clinical benefits had durable responses, with median DoT of 383 days (range 195-
1195). One patient who had CR, but discontinued pembrolizumab due to Grade 3 pneumonitis, has re-
mained disease free without any systemic therapy for 39 months. The combination was well tolerated;
9 (32.1%) patients had Grade 3- 4 AEs. Pre- and post-therapy CYTOF analysis showed significant asso-
ciation between immune biomarkers with clinical responses (AUC 0.75, Cohen’s Kappa 0.364). Tumor
PDL1 was independently associated with response (AUC 0.70, Cohen’s Kappa 0.347); AUC for PDL1
together with immune biomarkers is 0.85. Conclusions: ADV/HSV-tk gene therapy followed by radiation
therapy and then pembrolizumab is a well-tolerated promising treatment in heavily pretreated mTNBC
patients. Early detection of increased effector and effector memory CD8 T cells and nonclassical mono-
cytes correlates with response and non-response respectively. Clinical trial information:
NCT03295916. Research Sponsor: Merck.

Breast (n = 28)

Best overall response – no. (%)
Confirmed CR 2 (7.14)
Confirmed PR 1 (3.57)
Stable disease 3 (10.71)
Progressive disease 22 (78.57)
Clinical benefit (CR, PR and SD) 6 (21.43)
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Assessment of sacituzumab govitecan (SG) in patients with prior neoadjuvant/adjuvant
chemotherapy in the phase 3 ASCENT study in metastatic triple-negative breast cancer
(mTNBC).

Lisa A. Carey, Delphine Loirat, Kevin Punie, Aditya Bardia, Veronique Dieras, Florence Dalenc,
Jennifer Robinson Diamond, Christel Fontaine, Grace Wang, Hope S. Rugo, Sara A. Hurvitz, Kevin
Kalinsky, Joyce O’Shaughnessy, Sibylle Loibl, Luca Gianni, Martine J. Piccart-Gebhart, Quan Hong,
Martin Sebastian Olivo, Loretta Itri, Javier Cortes; University of North Carolina, Lineberger Comprehen-
sive Cancer Center, Chapel Hill, NC; Medical Oncology Department and D3i, Institut Curie, Paris,
France; Department of General Medical Oncology and Multidisciplinary Breast Centre, Leuven Cancer
Institute, University Hospitals Leuven, Leuven, Belgium; Department of Hematology/Oncology, Massa-
chusetts General Hospital Cancer Center, Harvard Medical School, Boston, MA; Department of Medical
Oncology, Centre Eugene Marquis, Rennes, France; Institut Claudius Regaud–IUCT Oncopole, Tou-
louse, France; Division of Medical Oncology, Department of Medicine, University of Colorado Anschutz
Medical Campus, Aurora, CO; Medical Oncology Department, Oncologisch Centrum, UZ Brussel, Brus-
sels, Belgium; Miami Cancer Institute, Miami, FL; Department of Medicine, University of California San
Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; Department of Medi-
cine, Division of Hematology/Oncology, David Geffen School of Medicine, University of California, Los
Angeles, Jonsson Comprehensive Cancer Center, Los Angeles, CA; Winship Cancer Institute, Emory
University, Atlanta, GA; Texas Oncology-Baylor Sammons Cancer Center, US Oncology, Dallas, TX; De-
partment of Medicine and Research, H€amatologisch-Onkologische Gemeinschaftspraxis am Betha-
nien-Krankenhaus, Frankfurt, Germany; Gianni Bonadonna Foundation, Milan, Italy; Medical Oncology
Department, Institut Jules Bordet and l’Universit�e Libre de Bruxelles, Brussels, Belgium; Department
of Clinical Development, Immunomedics, Inc, a subsidiary of Gilead Sciences, Inc., Morris Plains, NJ;
International Breast Cancer Center, Quiron Group, Madrid & Barcelona, Barcelona, Spain

Background:mTNBC is a heterogenous disease with few treatment options and poor outcomes. Pts who
recur # 12 mo after completing (neo)adjuvant chemotherapy may represent a subset with more aggres-
sive disease. SG is an antibody-drug conjugate composed of an anti–Trop-2 antibody coupled to the cy-
totoxic SN-38 payload via a proprietary, hydrolyzable linker. SG received accelerated approval for pts
with mTNBC who received $ 2 prior therapies for metastatic disease; clinical benefit for SG over treat-
ment of physician’s choice (TPC) was confirmed in the phase 3 ASCENT study (NCT02574455) for me-
dian progression-free survival (PFS; 5.6 vs 1.7 mo), median overall survival (OS; 12.1 vs 6.7 mo),
objective response rate (ORR; 35% vs 5%), clinical benefit rate (CBR; 45% vs 9%), and median dura-
tion of response (6.3 vs 3.6 mo). This ASCENT subanalysis of pts with mTNBC who recurred # 12 mo
after (neo)adjuvant chemotherapy and then only received 1 line of therapy in the metastatic setting as-
sessed the benefit of SG in this subgroup vs the overall trial population. Methods: In ASCENT, pts with
mTNBC refractory/relapsing after $ 2 prior chemotherapies were randomized 1:1 to receive SG (10 mg/
kg IV on days 1 and 8, every 21 days) or TPC (capecitabine, eribulin, vinorelbine, or gemcitabine). Per
protocol, a pt was eligible after only 1 prior regimen in the metastatic setting if their disease recurred
within 12 months of completing (neo)adjuvant therapy. Primary endpoint was PFS per RECIST 1.1 by
independent review in brain metastases-negative (BMNeg) pts. Efficacy and safety was assessed in a
subset of pts who recurred # 12 mo after (neo)adjuvant chemotherapy and then received 1 line of ther-
apy in the metastatic setting. Results: In total, 33 and 32 BMNeg pts with a median age of 49 and 51
yrs received SG and TPC in this subgroup, respectively. In this subgroup, treatment with SG (vs TPC)
improved PFS (median 5.7 vs 1.5 mo; HR, 0.41; 95% CI, 0.22-0.76; P = 0.0049) and OS (median
10.9 vs 4.9 mo; HR, 0.51; 95% CI, 0.28-0.91; P = 0.0227). We also observed higher ORR (30% vs
3%) and CBR (42% vs 6%) with a median response duration of 6.7 mo with SG vs not calculable with
TPC. The efficacy results from this subgroup are similar to those for SG vs TPC in the overall BMNeg
population. The safety profile of SG in pts in this subgroup was consistent with prior reports. There were
no treatment-related deaths with SG. Conclusions: Pts with mTNBC who recurred # 12 mo after (neo)-
adjuvant therapy and then had 1 line of prior therapy in the metastatic setting may represent a subset
with more aggressive disease. In this subgroup, pts had superior outcomes with SG vs TPC in the sec-
ond-line metastatic setting, consistent with the benefit seen in the overall BMNeg population. Studies
are ongoing (NeoSTAR, NCT04230109; SASCIA, NCT04595565) to evaluate SG as an earlier-line
treatment option for TNBC. Clinical trial information: NCT02574455. Research Sponsor: Immunomed-
ics, Inc. a subsidiary of Gilead Sciences, Inc.
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Efficacy of DAN-222, a novel investigational polymeric nanoparticle with topoisomerase I
inhibitor, as monotherapy in breast cancer models and when combined with PARP
inhibitor.

Ashley P Wright, Jodi D Bradley, Timothy Hagerty, Emily A Wyatt; Dantari, Inc., Thousand Oaks, CA

Background: Patients with BRCA-positive HER2-negative breast cancer benefit from PARP inhibitor
therapy, but additional benefit is still desired. PARP inhibition alone does not prevent all mechanisms
for repairing damage to DNA such as homologous recombination repair. An attractive combination for
treating such patients would be combining a topoisomerase I inhibitor with a PARP inhibitor given the
dual mechanism this would provide for DNA damage and inhibited repair, leading to tumor cell death.
This combination has been tried in multiple phase 1 studies, but myelotoxicity prevented the combina-
tion from being evaluated further. DAN-222 is a novel investigational polymeric nanoparticle conjugat-
ed with camptothecin, a topoisomerase I inhibitor, that provides significant accumulation of drug in
tumor tissues via the enhanced permeability and retention (EPR) effect and significantly reduced bone
marrow exposure compared to native chemotherapy. These observations underscore the potential ad-
vantages of DAN-222 alone as well as in combination with other agents such as PARP inhibitors in solid
tumors. Here, we report the effects of DAN-222 monotherapy and in combination with a PARP inhibitor
on the growth inhibition in an HRD+ TNBC breast cancer (MDA-MB-436) and an HRD- ovarian (OV-
CAR3) xenograft mouse model. Methods: HRD+ breast cancer tumor cells (MDA-MB-436) were im-
planted into female NCr nu/nu mice and HRD- ovarian cancer tumor cells (OVCAR3) were implanted
into female CB.17 SCID mice. Mice were randomized to vehicle or treatment arms until tumors reached
2000 mm3 or day 45 (MDA-MB-436) or 1000mm3 or day 45 (OVCAR3). The groups evaluated include
multiple dose levels of DAN-222 as monotherapy and those also combined with niraparib. Results: Re-
sults were consistent in both the HRD+ and HRD- tumor models with profound dose-response of DAN-
222monotherapy inhibiting tumor growth. Additionally, synergy was demonstrated when DAN-222 was
combined with niraparib, clearly evident with low doses of both products when used in combination.
The table below highlights the synergy of the combination of DAN-222 at 0.3 mg/kg and niraparib at 25
mg/kg above each agent alone on the tumor growth inhibition in the MDA-MB-436 xenograft. Conclu-
sions: Combining a PARP inhibitor with a topoisomerase I inhibitor delivered via this polymeric nanopar-
ticle delivery system (DAN-222) has synergistic efficacy in both HRD+ and HRD- xenograft tumor
models. These data support continued development of DAN-222 to treat solid tumors and its combina-
tion use with PARP inhibitors. Research Sponsor: Dantari, Inc.

Treatment Dose (mg/kg) Day 21 TGI (%) Day 34 TGI (%)

DAN-222 0.3 75 82
DAN-222 1 91 98
DAN-222 3 95 99
Niraparib 25 51 59
DAN-222 + Niraparib 0.3, 25 91 97
DAN-222 + Niraparib 1, 25 94 98
DAN-222 + Niraparib 3, 25 97 99
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Control arm heterogeneity in trials for unselected advanced triple-negative breast cancer
(aTNBC).

Kinisha Gala, Ankit Kalucha, Samuel Martinet, Anushri Goel, Kalpana Devi Narisetty, Bruno Larvol,
Kevin Punie; The Larvol Group, LLC, San Francisco, CA; Department of General Medical Oncology and
Multidisciplinary Breast Centre, Leuven Cancer Institute, University Hospitals Leuven, Leuven,
Belgium

Background: Primary endpoints of clinical trials frequently include subgroup-analyses. Several solid
cancers such as aTNBC are heterogeneous, which can lead to unpredictable control arm performance
impairing accurate assumptions for sample size calculations. We explore the value of a comprehensive
clinical trial results repository in assessing control arm heterogeneity with aTNBC as the pilot. Methods:
We identified P2/3 trials reporting median overall survival (mOS) and/or median progression-free surviv-
al (mPFS) in unselected aTNBC through a systematic search of PubMed, clinical trials databases and
conference proceedings. Trial arms with sample sizes #25 or evaluating drugs no longer in develop-
ment were excluded. Due to inconsistency among PD-L1 assays, PD-L1 subgroup analyses were not as-
sessed separately. The primary aim was a descriptive analysis of control arm mOS and mPFS across all
randomized trials in first line (1L) aTNBC. Secondary aims were to investigate time-to-event outcomes
in control arms in later lines and to assess time-trends in aTNBC experimental and control arm out-
comes. Results: We included 33 trials published between June 2013-Feb 2021. The mOS of control
arms in 1L was 18.7mo (range 12.6-22.8) across 5 trials with single agent (nab-) paclitaxel [(n)P], and
18.1mo (similar range) for 7 trials including combination regimens (Table). The mPFS of control arms
in 1L was 4.9mo (range 3.8-5.6) across 5 trials with single-agent (n)P, and 5.6mo (range 3.8-6.1)
across 8 trials including combination regimens. Control arm mOS was 13.1mo (range 9.4-17.4) for 3
trials in first and second line (1/2L) and 8.7mo (range 6.7-10.8) across 5 trials in 2L and beyond. R2

for the mOS best-fit lines across control and experimental arms over time was 0.09, 0.01 and 0.04 for
1L, 1/2L and 2L and beyond, respectively. Conclusions:Median time-to-event outcomes of control arms
in 1L aTNBC show considerable heterogeneity, even among trials with comparable regimens and large
sample sizes. Disregarding important prognostic factors at stratification can lead to imbalances be-
tween arms, which may jeopardize accurate sample size calculations, trial results and interpretation.
Optimizing stratification and assumptions for power calculations is of utmost importance in aTNBC and
beyond. A digitized trial results repository with precisely defined patient populations and treatment set-
tings could improve accuracy of assumptions during clinical trial design. Research Sponsor: None.

Control arm mPFS and mOS in 1L aTNBC (Pac: paclitaxel).

Trial NCT ID Drugs N mPFS mOS

IMpassion130 NCT02425891 Nab-Pac 451 5.5 18.7
IMpassion131 NCT03125902 Pac 220 5.6 22.8
PAKT NCT02423603 Pac 70 4.2 12.6
LOTUS NCT02162719 Pac 62 4.9 16.9
COLET NCT02322814 Pac 43 3.8 19.6
KEYNOTE-355 NCT02819518 (Nab-)Pac/carboplatin-gemcitabine 281 5.6 -
CBCSG006 NCT01287624 Pac-gemcitabine 118 6.1 18.1
TnAcity NCT01881230 Carboplatin-gemcitabine 66 6 12.6
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miR-503-5p induces doxorubicin resistance in triple-negative breast cancer.

Iris Garrido-Cano, Anna Adam-Artigues, Ana Lameirinhas, Birlipta Pattanayak, Eduardo Tormo,
Vera M�onica Miranda-Goncalves, Catarina Macedo-Silva, Federico Rojo, Sandra Zazo, Juan Madoz-
G�urpide, Octavio Burgues, Cristina Hernando, Maite Mart�ınez, Santi Morag�on, Bego~na Bermejo De Las
Heras, Ana Lluch, Carmen Jer�onimo, Pilar Eroles, Juan Miguel Cejalvo; Biomedical Research Institute
INCLIVA, Valencia, Spain; Institute of Health Research (INCLIVA), Valencia, Spain; Cancer Biology and
Epigenetics Group-Research Center, Portuguese Oncology Institute of Porto (CI-IPOP), Porto, Portugal;
Hospital Universitario Fundaci�on Jim�enez D�ıaz, Madrid, Spain; Translational Oncology Division, Hospi-
tal Universitario Fundacion Jimenez D�ıaz, Madrid, Spain; Department of Pathology. Hospital Clinico
Universitario de Valencia, Valencia, Spain; Department of Medical Oncology, Hospital Cl�ınico Universi-
tario de Valencia, Biomedical Research Institute (INCLIVA), Valencia, Spain; Hospital Clinico Universi-
tario de Valencia, Incliva, Valencia, Spain; Hospital Cl�ınico Universitario de Valencia, Valencia, Spain;
Hospital Clinico Universitario de Valencia, CIBERONC-ISCIII, GEICAM Spanish Breast Cancer Group,
Valencia, Spain; Hospital Clinico Universitario de Valencia, Centro de Investigaci�on Biom�edica en Red
de Oncolog�ıa, CIBERONC-ISCIII, GEICAM Spanish Breast Cancer Group, Valencia, Spain; Portuguese
Oncology Institute of Porto (IPO-Porto), Porto, Portugal; Hospital Cl�ınico Universitario de Valencia, Bio-
medical Research Institute INCLIVA, Valencia, Spain

Background: Triple-negative breast cancer (TNBC) is an aggressive breast cancer (BC) subtype compris-
ing approximately 15% of BC. Conventional cytotoxic chemotherapies continue to be the mainstay for
treatment of this BC, which lacks targetable markers. In this context, microRNAs have been described
to have an important role. The aim of this work was to elucidate the function of miR-503-5p in doxorubi-
cin resistance in TNBC. Methods: miR-503-5p expression was evaluated in the TNBC cell line with ac-
quired resistance to doxorubicin (MDA-MB-231R) and its parental cell line (MDA-MB-231), by qRT-
PCR. Studies of gain/loss of function of miR-503-5p were carried out in MDA-MB-231 and MDA-MB-
231R cells by transient transfection of mimics and inhibitors. Cells were treated with doxorubicin, and
viability was measured by flow cytometry and MTT assay. The role of miR-503-5p was also evaluated
in vivo by Chicken Chorioallantoic Membrane (CAM) assay. MDA-MB-231 cells transfected with miR-
503-5p mimic or scramble miRNA were inoculated onto the CAM of fertilized chicken eggs. After 48
hours, tumours were treated with doxorubicin or supplemented media for 48 hours and tumour growth
was measured. miR-503-5p expression was quantified by qRT-PCR in a retrospective cohort of 74
TNBC patients treated with anthracycline + taxane regimens. Overall survival analysis for miR-503-5p
in TNBC patients from METABRIC dataset was evaluated by the KM plotter online tool. Results: miR-
503-5p was significantly upregulated in the resistant MDA-MB-231R TNBC cell line when compared to
its parental cell line MDA-MB-231 (~3.5-fold; p< 0.0001). Then, gain/loss function assays showed
that upregulation of miR-503-5p in MDA-MB-231 cells increased resistance to doxorubicin (p<
0.0001) and its downregulation in MDA-MB-231R cells had the opposite effect (p< 0.0001). More-
over, the role of miR-503-5p was also confirmed in the CAM assay in vivo model, where miR-503-5p
overexpression inhibited the effect of doxorubicin. In our cohort of patients, miR-503-5p expression
levels in core biopsies sampled before preoperative chemotherapy were associated with residual cancer
burden (RCB). miR-503-5p expression was significantly higher in patients with poor response to che-
motherapy (RCB II and III; median, 95% CI: 0.00055, 0.00024 - 0.00136) than in patients with good
response (RCB 0 and I; median, 95% CI: 0.00018, 0.00011 - 0.00034; p = 0.036). Moreover, we
confirmed that TNBC patients with high expression of miR-503-5p had worse overall survival than pa-
tients with low expression (p= 0.016). Conclusions: We identified miR-503-5p as a modulator of doxo-
rubicin resistance in TNBC. Our in vitro findings are supported by the clinical data of TNBC patients
and in vivo assays. Hence, the inhibition of miR-503-5pmay be a promising strategy to improve chemo-
therapeutic efficacy. Moreover, the expression levels of miR-503-5p may be used as a biomarker for
therapy response in TNBC. Research Sponsor: None.
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Distant metastases after diagnosis: Racial disparities in breast cancer outcomes.

Julia Blanter, Ilana Ramer, Justina Ray, Emily J. Gallagher, Nina A. Bickell, Amy Tiersten; Division of
Internal Medicine, Icahn School of Medicine at Mount Sinai, New York, NY; Division of Endocrinology,
Icahn School of Medicine at Mount Sinai, New York, NY; Division of Hematology and Medical Oncology,
Icahn School of Medicine at Mount Sinai, New York, NY

Background: Black women diagnosed with breast cancer are more likely to have a poor prognosis, regard-
less of breast cancer subtype. Despite having a lower incidence rate of breast cancer when compared to
white women, black women have the highest breast cancer death rate of all racial and ethnic groups, a
characteristic often attributed to late stage at diagnosis. Distant metastases are considered the leading
cause of death from breast cancer. We performed a follow up study of women with breast cancer in the
Mount Sinai Health System (MSHS) to determine differences in distant metastases rates among black
versus white women. Methods: Women were initially recruited as part of an NIH funded cross-sectional
study from 2013-2020 to examine the link between insulin resistance (IR) and breast cancer prognosis.
Women self-identified as black or white race. Data was collected via retrospective analysis of electronic
medical records (EMR) between September 2020-January 2021. Distant metastases at diagnosis was
defined as evidence of metastases in a secondary organ (not lymph node). Stage at diagnosis was re-
corded for all patients. Distant metastases after diagnosis was defined as evidence of metastases at any
time after initiation of treatment. Univariate analysis was performed using Fisher’s exact test, multivari-
ate analysis was performed by binary logistic regression, and results expressed as odds ratio (OR) and
95% confidence interval (CI). A p value <0.05 was considered statistically significant. Results: We
identified 441 women enrolled in the IR study within the MSHS (340 white women, 101 black women).
Median follow up time for all women was 2.95 years (median = 3.12 years for white and 2.51 years for
black women (p=0.017)). Among these patients, 11 developed distant metastases after diagnosis: 4
(1.2%) white and 7 (6.9%) black (p=0.004). Multivariate analysis adjusting for age, race and stage at
diagnosis revealed that black women were more likely to have distant metastasis (OR 5.8, CI 1.3-25.2),
as were younger women (OR for age (years) 0.9, CI 0.9-1.0), and those with more advanced stage at di-
agnosis. Conclusions: Black women demonstrated a far higher percentage of distant metastases after di-
agnosis even when accounting for age and stage. These findings suggest that racial disparities still exist
in the development of distant metastases, independent from a late-stage diagnosis. The source of exist-
ing disparities needs to be further understood and may be found in surveillance, treatment differences,
or follow up. Research Sponsor: U.S. National Institutes of Health.
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The impact of radiological assessment schedules on progression-free survival in
metastatic breast cancer: A systemic review and meta-analysis.

Dor Reuven Dabush, Daniel Shepshelovich, Tzippy Shochat, Eitan Amir, Ariadna Tibau, Hadar
Goldvaser; Davidoff Cancer Center, Rabin Medical Center, Petah Tikva, Israel; Internal Medicine T, Tel
Aviv Sourasky Medical Center, Tel Aviv University, Tel Aviv, Israel; Statistical Consulting Unit, Rabin
Medical Center, Beilinson Campus, Petah Tikva, Israel; University of Toronto and Princess Margaret
Cancer Centre, Toronto, ON, Canada; Hospital de la Santa Creu i Sant Pau, Barcelona, Spain; Oncology
Institute, Shaare Zedek Medical Center, Jerusalem, Israel

Background: The impact of the interval of radiological assessment on the magnitude of benefit observed
in randomized trials (RCTs) in metastatic breast cancer is undefined. Methods: All RCTs investigating
anti-neoplastic drugs for metastatic breast cancer published between 2006 and 2019 were identified.
Intervals for restaging were categorized as short ( < 9 weeks) or long ($9 weeks). Hazard ratios (HRs)
and 95% confidence intervals for progression-free survival (PFS) and overall-survival (OS) were pooled
in a meta-analysis and compared between trials employing short and long restaging intervals assessed
as subgroup analyses. Analyses were repeated for pre-specified subgroups according to disease sub-
type, drug type, whether experimental therapy was added to or replaced standard treatment and wheth-
er HR for PFS was < 1 or $1. Results: Eighty-nine studies comprising 95 comparisons and 44,901
patients were included. The magnitude of PFS benefit was non-significantly larger in trials which em-
ployed short compared to long restaging intervals (HR 0.79 vs. 0.86, p = 0.15). Short restaging interval
was associated with significantly higher magnitude of effect on PFS in pre-specified subgroups includ-
ing non-first line studies (HR 0.78 vs. 0.92, p = 0.04), studies with drugs replacing standard treatment
(HR 0.86 vs. 1.04, p = 0.02) and studies performed exclusively in human epidermal growth factor re-
ceptor 2 (HER2) positive disease (HR 0.72 vs. 0.90, p = 0.02). Restaging interval was not associated
with OS for all included studies (HR 0.92 vs. 0.93, p = 0.66) or for any of the pre-specified subgroups.
Conclusions: Shorter restaging intervals are associated with a higher magnitude of effect of PFS, but not
OS. Awareness of the impact of the restaging interval on quantification of intermediate endpoints such
as PFS is important for the design and interpretation of RCTs. Research Sponsor: None.
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A phase 2 study of pamiparib in the treatment of patients with locally advanced or
metastatic HER2-negative breast cancer with germline BRCAmutation.

Tao Sun, Yanxia Shi, Jiuwei Cui, Yongmei Yin, Quchang Ouyang, Qiang Liu, Qingyuan Zhang, Yiding
Chen, Shao Zhimin, Shouman Wang, Xiaojia Wang, Zhongsheng Tong, Yahua Zhong, Min Yan, Xi Yan,
Chuan Wang, Haiyuan Yang, Miao Li, Xiao Xiang, Binghe Xu; Liaoning Cancer Hospital & Institute,
Shenyang, China; Sun Yat-sen University Cancer Center, Guangzhou, China; The First Hospital of Jilin
University, Changchun, China; Jiangsu Province Hospital, Nanjing, China; Hunan Cancer Hospital,
Changsha, China; Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Changchun, China; Harbin
Medical University Cancer Hospital, Harbin, China; The Second Affiliated Hospital, Zhejiang University
School of Medicine, Hangzhou, China; Fudan University Shanghai Cancer Center, Shanghai, China;
Xiangya Hospital, Central South University, Changsha, Hunan, China; Zheijang Cancer Hospital, Hang-
zhou, China; Tianjin Medical University Cancer Institute and Hospital, Tianjin, China; Zhongnan Hospi-
tal of Wuhan University, Wuhan, China; Department of Breast Disease, Henan Breast Cancer Center,
The Affiliated Cancer Hospital of Zhengzhou University and Henan Cancer Hospital, Zhengzhou, China;
West China Hospital of Sichuan University, Chengdu, China; Fujian Medical University Union Hospital,
Fujian, China; BeiGene Ltd., Beijing, China; Cancer Institute and Hospital, Chinese Academy of Medi-
cal Sciences, Beijing, China

Background: Breast cancer is the most common cancer among women, with up to 37% of patients (pts)
harboring germline BRCA1/2 mutations (gBRCA1/2m) that appear to be sensitive to poly (ADP-ribose)
polymerase proteins 1 and 2 (PARP1/2) inhibition. Pamiparib is an orally administered selective
PARP1/2 inhibitor that has the potential to cross the blood-brain barrier. This study evaluated the effi-
cacy and safety of pamiparib in pts with locally advanced/metastatic human epidermal growth factor re-
ceptor 2-negative (HER2-) breast cancer, with deleterious or suspected deleterious gBRCA1/2m, who
received # 2 prior lines of chemotherapy. Methods: In this open-label, phase 2, multi-center study in
China (NCT03575065), pts with locally advanced/metastatic HER2- breast cancer with deleterious or
suspected deleterious gBRCA1/2m triple negative breast cancer (TNBC cohort) or hormone receptor-
positive (HR+)/HER2- breast cancer (HR+ cohort) were enrolled. Pts received pamiparib 60 mg orally
twice daily in 28-day cycles. The primary endpoint was objective response rate (ORR; RECIST v1.1) by
independent review committee (IRC). Secondary endpoints included duration of response (DOR) and
progression free survival (PFS) by IRC, overall survival (OS), safety and tolerability. Results: 88 pts were
enrolled (median age 45.5 years), 76 pts (TNBC cohort n = 55; HR+ cohort n = 21) hadmeasurable dis-
ease at baseline per IRC. 60 pts (68.2%) received 1 or 2 prior lines of chemotherapy; 42 pts (47.7%)
were treated with platinum previously. Median follow-up was 13.77 months (TNBC cohort, 10.87
months; HR+ cohort, 18.45 months). In the TNBC cohort: confirmed ORR was 38.2% (95% CI:
25.4–52.3); median DOR (mDOR) was 6.97 months (95% CI: 3.94–not estimable[NE]); median PFS
(mPFS) was 5.49 months (95% CI: 3.65–7.33); median OS (mOS) was 17.08 months (95%
CI:13.70–NE). In the HR+ cohort: confirmed ORR was 61.9% (95% CI: 38.4–81.9); mDOR was 7.49
months (95% CI: 5.55–14.75); mPFS was 9.20 months (95% CI: 7.39–11.93); mOS was not reached
(NR; 95% CI 18.10–NE). $ Grade 3 treatment emergent adverse events (TEAEs) occurred in 54 pts
(61.4%); anemia was the most common TEAE, occurring in 77 pts (87.5%). Dose reduction due to
TEAEs occurred for 57 pts (64.8%); discontinuations due to TEAEs occurred for 2 pts (2.3%). Conclu-
sions: Pamiparib showed a promising response in pts with locally advanced/metastatic HER2- breast
cancer with a gBRCA1/2m. The safety profile of pamiparib was considered acceptable and was general-
ly consistent with therapies in the same class. Clinical trial information: NCT03575065. Research
Sponsor: This trial is sponsored by BeiGene, Ltd. Medical writing support, under the direction of the au-
thors, was provided by Yasmin Issop, PhD, and Shannon Galgani, MSci, of Ashfield Medcomms, an Ash-
field Health company, and was funded by BeiGene, Ltd.

Efficacy by cohort.

TNBC
(N = 62)

HR(+)/HER2(-)
(N = 26)

Efficacy Evaluable Analysis Set, N 55 21
ORR by IRC, n (% [95% CI]) 21 (38.2% [25.4–52.3]) 13 (61.9% [38.4–81.9])
mDOR by IRC, months (95% CI) 6.97 (3.94–NE) 7.49 (5.55–14.75)
mPFS by IRC, months (95% CI) 5.49 (3.65–7.33) 9.20 (7.39–11.93)
mOS, months (95% CI) 17.08 (13.70–NE) NR (18.10–NE)
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Survival time in urban center breast cancer patients with CNS metastasis with or without
visceral metastasis.

Miriam Pearl Klahr, Junwen Deng, Jesus Del Santo Anampa Mesias; Albert Einstein College of Medi-
cine, Bronx, NY; Albert Einstein Medical Center, Bronx, NY; Montefiore Medical Center/Albert Einstein
College of Medicine/Albert Einstein Cancer Center, Bronx, NY

Background: There is limited data about the role of isolated central nervous system (CNS) metastasis
(mets) in patients with breast cancer (BC), since prior studies evaluated BC patients with CNS plus vis-
ceral mets. Furthermore, though Black race is associated with worse BC outcomes, there are few studies
on CNS mets that predominantly included racial and ethnic minorities in their cohorts. Our study com-
pares overall survival (OS) in BC patients with CNS involvement with and without visceral mets in an un-
derrepresented patient population. Methods: This is a retrospective case series study. We used
Montefiore’s Clinical Looking Glass software to identify patients. Inclusion criteria were females age
$18 years at our institution with the diagnosis of BC and CNS mets between 3/31/1997 to 3/31/2019.
Chart review was conducted to obtain clinical-pathological features, including date of diagnosis, treat-
ment, clinical course, and survival status. Patients with BC and CNSmets were divided into two cohorts,
those with additional mets limited to bone and lymph nodes but without further visceral spread (CNS-
NV), and those with CNS mets plus visceral mets (CNS-V). Kaplan-Meier methods were used to analyze
the median OS. Results: Our study included a high proportion of underrepresented minorities (n=177);
46.3% were Black, 10.7% were White, and 34.5% were Other Race; besides, 28% were Hispanic.
Mean age at diagnosis of CNS mets was 58 years (SD = 12.9). 62.1% were estrogen receptor (ER) and/
or progesterone receptor (PR) positive, 27.1% were HER2 positive; and 19.8% were ER, PR and HER2
negative. Mean number of chemotherapy and endocrine therapy lines before CNS mets were 2 (IQR =
1-2) and 1 (IQR = 1-2), respectively. CNS-NV and CNS-V cohorts included 35 and 142 patients, re-
spectively. Patients with CNS-NV had longer OS than CNS-V (2118 vs. 1120 days, p=0.02). Further
subgroup analysis for group CNS-NV was performed based on treatment modality. In this cohort, OS
was not significantly different between patients who did and did not receive chemotherapy (n =35,
mean OS 1509 vs. 960 days, p = 0.49). In addition, OS was not significantly different between patients
who received and did not receive endocrine therapy (n = 24, mean OS 857 vs. 1394 days, p = 0.4). Fi-
nally, OS did not significantly differ between patients who did and did not receive anti HER2 treatment
(n = 11, 1753 vs. 849 days, p = 0.15). Conclusions: Minimal research has been conducted on breast
cancer patients with CNS mets and distal involvement limited to the bones or lymph nodes. In a heter-
ogenous racial and ethnic population, patients with BC and CNS mets have prolonged OS if the extent
of distal involvement is limited to the bones or lymph nodes, compared to those with visceral mets.
More research with larger sample sizes is needed to confirm our findings, which may help to de-escalate
and tailor treatment for patients with CNSmets. Research Sponsor: None.
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Clinical and pathological characteristics of breast cancer with resected brain metastasis.

Shiyuan Anabeth Liu, Jingqin Luo, Yu Tao, Sonika Dahiya, Cynthia X. Ma; Washington University School
of Medicine, St. Louis, MO

Background: Breast cancer brain metastasis (BCBM) has poor prognosis and limited therapeutic op-
tions. Studies have shown that BCBM may differ from their matched primary tumors in receptor sub-
types and genomic characteristics. However, studies have been limited by the tissue availability of
BCBM. Taking advantage of our institutional database of resected BCBM with matched primary breast
samples, this study aimed to investigate the clinical and pathological characteristics of patients with re-
sected BCBM. Methods:We performed retrospective chart review for all breast cancer patients who had
resected BCBM samples at our institution over the last 20 years. Hormone receptor (HR) and human
epidermal growth factor receptor 2 (HER2) status of the primary breast and BCBM samples, location of
BCBM, and extracranial metastases at time of BCBM diagnosis were categorized. Overall survival (OS)
from time of BCBM diagnosis was calculated using the Kaplan-Meier method. Progression interval and
receptor subtype switching from primary diagnosis to brain metastasis were computed and compared
using Wilcoxon rank sum test and Fisher’s exact test, respectively. Results: Eighty-six patients were in-
cluded in this study (median age at time of BCBM diagnosis 54.3 [range 28.3-84.0] years, median fol-
low up 26.0 months). These included 47 HR+, 15 HER2+, 20 triple negative (TN), 4 unknown subtype
breast samples, and 42 HR+, 18 HER2+, 17 TN and 9 unknown subtype brain samples. OS was signifi-
cantly shorter in patients with TN compared to HR+ or HER2+ subtype, whether the TN status was in
the primary breast tumor (median 20.5 vs 34.0 months, p = 0.04, thresholded at year 2) or in the brain
metastasis (median 16.0 vs 34.0 months, p = 0.02, thresholded at year 2). No significant difference in
OS was observed between HR+ and HER2+ groups. There was no significant difference in the progres-
sion interval from primary diagnosis to brain metastasis among receptor subtypes. From primary tumor
to brain metastasis, receptor subtype switching occurred in 10 out of 73 patients (13.7%) for estrogen,
20 out of 70 (28.6%) for progesterone (PR), and 6 out of 72 (8.3%) for HER2. Receptor subtype
switching did not significantly correlate with OS. Presence of extracranial metastases at time of BCBM
diagnosis corresponded to significantly lower OS compared to no extracranial metastasis (16.5 vs 36.0
months, p = 0.01). No significant difference in OS was observed between patients with cerebral vs cere-
bellar brain metastases. Conclusions: These data indicate that patients with TN BCBM disease have the
worst overall survival among all receptor subtypes. Metastases in extracranial sites at time of BCBM di-
agnosis significantly decreased survival. Location of the brain metastasis and receptor subtype switch-
ing from primary diagnosis to BCBM, which was relatively infrequent outside of the PR group, did not
significantly correlate with OS in this limited data set. Research Sponsor: Washington University School
of Medicine, Men’s Group Against Cancer.
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Clinical outcomes in patients (pts) with a history of central nervous system (CNS)
metastases receiving talazoparib (TALA) or physician’s choice of chemotherapy (PCT) in
the phase 3 EMBRACA trial.

Jennifer Keating Litton, Johannes Ettl, Sara A. Hurvitz, Miguel Martin, Henri Roche, Kyung-Hun Lee,
Annabel Goodwin, Tiziana Usari, Silvana Lanzalone, Carolin Guenzel, Joanne Lorraine Blum, Hope S.
Rugo; The University of Texas MD Anderson Cancer Center, Houston, TX; Department of Obstetrics and
Gynecology, Klinikum rechts der Isar, Technische Universit€at M€unchen, Munich, Germany; University
of California, Los Angeles/Jonsson Comprehensive Cancer Center, Los Angeles, CA; Instituto de Inves-
tigaci�on Sanitaria Gregorio Mara~n�on, CIBERONC, Departamento de Medicina, Universidad Complu-
tense, Madrid, Spain; Institut Claudius Regaud, Institut Universitaire du Cancer de Toulouse,
Toulouse, France; Seoul National University Hospital, Seoul, South Korea; Medical Oncology Depart-
ment, Concord Repatriation General Hospital, Concord, Australia; Pfizer Oncology, Milan, Italy; Pfizer
Oncology, Berlin, Germany; Texas Oncology–Baylor Charles A. Sammons Cancer Center, US Oncology
Network, Dallas, TX; University of California San Francisco Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA

Background: In the EMBRACA trial (NCT01945775) of pts with germline BRCA1/2-mutated HER2-
negative locally advanced/metastatic breast cancer (ABC), the poly(ADP-ribose) polymerase (PARP) in-
hibitor TALA significantly improved progression-free survival (PFS) vs PCT (8.6 vs 5.6 mo; HR [95% CI]
0.54 [0.41-0.71]; P < 0.0001). Patient-reported outcomes favored TALA, and most common adverse
events included anemia, fatigue, and nausea. Previous subgroup analyses found that pts with a history
of CNS metastases had improved PFS for TALA vs PCT (HR [95% CI] 0.32 [0.15-0.68]; P = 0.0016)
and improved objective response rate (ORR) 63.2% vs 15.8%, respectively (odds ratio [95% CI] 8.95
[1.86-52.26]; P = 0.0013). This retrospective subgroup analysis further explored the clinical charac-
teristics and outcomes in pts with a history of CNSmetastases in EMBRACA.Methods: Pts were random-
ized 2:1 to TALA or PCT. Pts with adequately treated and stable CNS metastases not requiring
corticosteroids were included. This analysis assessed intracranial ORR and best overall response (BOR)
based on investigator assessment per RECIST 1.1 in pts with intracranial disease at baseline (data cut-
off 15-Sep-17), and overall survival (OS; data cutoff 30-Sep-19). Results: In the intent-to-treat (ITT)
population, 63 pts (43/287 [15.0%] TALA and 20/144 [13.9%] PCT) had a history of CNSmetastases,
of which 33 (11.5%) pts (TALA) and 15 (10.4%) pts (PCT) had intracranial disease at baseline. Addi-
tional baseline characteristics are shown in the table. Intracranial ORR in pts with intracranial disease
at baseline and unconfirmed complete or partial response was 18.2% (TALA) vs 20.0% (PCT) (odds ra-
tio [95% CI] 0.78 [0.13-5.80]; P = 0.765). In pts with intracranial disease at baseline, an intracranial
BOR of stable disease was 69.7% for TALA vs 33.3% for PCT. Median OS in pts with a history of CNS
metastases was 12.9 mo (95% CI 9.4-15.6) for TALA and 13.4 mo (95% CI 8.8-17.6) for PCT (HR
[95% CI] 0.67 [0.37-1.2]; P = 0.1936 [stratified log-rank test]). In the safety population ([n = 43,
TALA]; [n = 19, PCT]), median treatment duration (range) with TALA was 5.0 (0.1-36.0) mo compared
with 2.1 (0.4-6.9) mo for PCT. Conclusions: In this subgroup analysis, baseline characteristics between
pts with a history of CNSmetastases treated with TALA or PCT were comparable. More pts with intracra-
nial disease at baseline treated with TALA vs PCT experienced stable disease. Intracranial ORR in pts
with intracranial disease was 18.2% for TALA vs 20.0% for PCT. Treatment options for pts with a histo-
ry of CNS metastases are limited and further investigation in larger data sets is warranted. Clinical trial
information: NCT01945775. Research Sponsor: Pfizer.

TALA (N = 43) PCT (N = 20)

Median age, y 40.0 50.5
No. (%)
TNBC 31 (72.1) 13 (65.0)
HR+ 12 (27.9) 7 (35.0)
BRCA1 status 26 (60.5) 12 (60.0)
BRCA2 status 13 (30.2) 8 (40.0)
$1 prior CT for ABC 29 (67.5) 16 (80.0)
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Genomic evaluation of tumor mutational burden-high (TMB-H) versus TMB-low (TMB-L)
metastatic breast cancer to reveal unique mutational features.

Sarah Sammons, Andrew Elliott, Jeremy Meyer Force, Nicholas C. DeVito, Paul Kelly Marcom,
Sandra M. Swain, Antoinette R. Tan, Evanthia T. Roussos Torres, Jia Zeng, Mustafa Khasraw, Justin M.
Balko, Wolfgang Michael Korn, Carey K. Anders; Duke University Medical Center, Duke Cancer Insti-
tute, Durham, NC; CARIS Life Sciences, Irving, TX; Georgetown University Medical Center and MedStar
Health, Washington, DC; Levine Cancer Institute, Atrium Health, Charlotte, NC; University of Southern
California, Keck School of Medicine, Department of Oncology, Los Angeles, CA; Caris Life Sciences,
Phoenix, AZ; Vanderbilt University Medical Center, Nashville, TN

Background: Tumor mutational burden (TMB) has emerged as an imperfect biomarker of immune
checkpoint inhibition (ICI) outcomes in solid tumors. Despite the approval for pembrolizumab in all
TMB-high (TMB-H) solid tumors, the optimal clinical approach to TMB-H or hypermutated advanced/
metastatic breast cancer (MBC) is unknown with sparse prospective data. We hypothesize that TMB-H
MBC will have unique genomic alterations compared to TMB-low (TMB-L) breast cancer that could in-
form novel therapeutic approaches. Methods: Tumor samples (N = 5621) obtained from patients with
MBC were analyzed by next-generation sequencing (NGS) of DNA (592-gene panel or whole exome se-
quencing) and RNA (whole transcriptome sequencing) at Caris Life Sciences (Phoenix, AZ). TMB was
calculated based on recommendations from the Friends of Cancer Research TMB Harmonization Pro-
ject (Merino et al., 2020), with the TMB-H threshold set to $ 10 muts/Mb. IHC was performed for PD-
L1 (Ventana SP142 $1% immune cells). Deficient mismatch repair (dMMR)/high microsatellite insta-
bility (MSI-H) was tested by IHC and NGS, respectively. Results: TMB-H was identified in 8.2% (n =
461) of MBC samples, with similar frequencies observed across molecular subtypes (7.8-8.6%, p =
0.85): HR+/HER2- (n = 3087) 7.8%, HR+/HER2+ (n = 266) 8.3%, HR-/HER2+ (n = 179) 7.8%,
TNBC (n = 1476) 8.6%. The frequency of TMB-H was significantly increased in lobular (16%) versus
ductal (5%) MBC (p< 0.01). TMB-H samples were enriched in genitourinary (42%), soft tissue (20%),
and gastrointestinal non-liver (16%) biopsy specimens. Compared to TMB-L tumors, TMB-H tumors ex-
hibited significantly higher mutation rates for TP53 (60 v 52%), PIK3CA (55 vs 31%), ARID1A (34 vs
11%), CDH1 (27 vs 11%), NF1 (22 vs 9%), RB1 (14 vs 5%), KMT2C (12 vs 7%), PTEN (12 vs 7%),
ERBB2 (7 vs 2.9%), and PALB2 (3.3 vs 1%) genes (p< 0.05 each). Copy number alteration and fusion
rates did not differ between TMB-H and TMB-L breast cancers. PI3K/AKT/MTOR, TP53, Histone/Chro-
matin remodeling, DNA damage repair (DDR), RAS, and cell cycle pathway alterations were detected in
> 25% TMB-H MBCs (p< 0.05 each). dMMR/MSI-High (7.2 vs 0.3%, p< 0.01) and PD-L1 positivity
(36 vs 28%, p< 0.05) frequencies were significantly increased in TMB-H tumors. DNA signature anal-
yses including APOBEC and homologous recombination repair deficiency, as well as gene expression
profiling to assess immune-related signatures and tumor microenvironment are underway. Conclusions:
TMB-H breast cancers contain a unique genomic profile enriched with targetable mutations such as
PIK3CA, ARID1A, NF1, PTEN, ERBB2, and PALB2. Concurrent predictive biomarkers of response to
immune checkpoint inhibition such as MSI-H and PDL-1 positivity are also more prevalent in TMB-H
MBC. These findings suggest novel combination strategies within TMB-H MBC could be explored. Re-
search Sponsor: None.
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Decreased enrollment of patients with advanced lobular breast cancer compared to ductal
breast cancer in interventional clinical trials.

Mary Kathryn Abel, Michelle E. Melisko, Hope S. Rugo, Amy Jo Chien, Italia Diaz, Julia K. Levine, Ann
Griffin, Joseph McGuire, Laura Esserman, Hala Borno, Rita A. Mukhtar; University of California, San
Francisco School of Medicine and Department of Surgery, San Francisco, CA; University of California,
San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; University of Cali-
fornia San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; University
of California, San Francisco Department of Surgery and University of California, Davis School of Medi-
cine, San Francisco, CA; Lobular Breast Cancer Alliance, Venice, CA

Background: Response Evaluation Criteria in Solid Tumors (RECIST) criteria are often used to measure
tumor response in cancer trials, especially in the stage IV setting. However, RECIST requires measur-
able disease, which is less common in invasive lobular breast carcinoma (ILC) of the breast, a diffusely
growing tumor type, compared to invasive ductal carcinoma (IDC). We examined the prevalence of RE-
CIST in breast cancer clinical trials, and whether there are differential trial enrollment rates by histology
and stage. Methods: We analyzed the clinicaltrials.gov database to evaluate the proportion of interven-
tional, stage IV clinical trials that require measurable disease as inclusion criteria or outcomemeasures.
We then performed an institutional cohort study comparing the proportion of patients in the University
of California, San Francisco (UCSF) OnCore clinical trials management system (CTMS) to the UCSF
Cancer Registry between 2000-2018, stratified by histology and stage. We hypothesized that the pro-
portion of patients with ILC in the CTMS would be significantly lower than in the cancer registry. Results:
There were 146 actively-recruiting, interventional clinical trials for stage IV breast cancer that were
identified in our search on clinicaltrials.gov. Overall, 108 (74%) required measurable disease for study
participation. The UCSF Cancer Registry included 8,679 patients, while the UCSF OnCore CTMS in-
cluded 1,511 patients (Table). In those with early stage disease, where RECIST is not typically used,
there was no difference in the proportion of ILC patients enrolled in clinical trials versus in the cancer
registry. However, among those with stage IV disease, there was a significantly lower proportion of pa-
tients with ILC in the CTMS than in the cancer registry (9.2% versus 17.9%, p = 0.005). In contrast,
patients with stage IV IDC were overrepresented in the clinical trials database compared to the cancer
registry. Conclusions: Patients with metastatic ILC were significantly less likely to be enrolled in clinical
trials than those with metastatic IDC. This decreased enrollment may be due to the widespread use of
RECIST, and further investigation is needed to ensure equity in access to clinical trials. Research Spon-
sor: None.

Two-sample tests of proportion evaluating patients enrolled in the UCSF Cancer Registry compared to the
OnCore clinical trial management system (CTMS) by histology and stage.

UCSF Cancer
Registry OnCore CTMS

P-Value Using Two-Sample Test of
Proportions

Study Population 8,697 1,511 0.0486
IDC (n, %) 7320 (84.3%) 1304

(86.3%)
ILC (n, %) 1359 (15.7%) 207 (13.7%)

Early Stage (Stage I-III) 8,187 1,337 0.063
IDC (n, %) 6,916 (84.4%) 1,146

(85.7%)
ILC (n, %) 1271 (15.5%) 191 (14.3%)

Metastatic (Stage IV) 492 174 0.005
IDC (n, %) 404 (82.1%) 158 (90.8%)
ILC (n, %) 88 (17.9%) 16 (9.2%)
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Systemic chemotherapy in patients with brain only metastatic breast cancer: A
retrospective analysis.

Akshjot Puri, Charisma Mylavarapu, Joe E. Ensor, Parveen Parveen, Ivo Tremont-Lukats,
Jenny Chee Ning Chang, Polly Ann Niravath; Houston Methodist Cancer Center, Houston, TX; Houston
Methodist Hospital, Houston, TX; Banner Estrella Medical Center, Phoenix, AZ; Neuro-Oncology De-
partment, Houston Methodist Hospital, Houston, TX; Baylor College of Medicine, Houston, TX

Background: The treatment of patients with brain only metastatic breast cancer (BO-MBC) remains very
challenging. There is also very limited literature informing on appropriate treatment or natural history of
this entity. Systemic chemotherapy in addition to targeted therapy and/or anti-estrogen treatment is of-
ten used, but little is known if it adds to the overall or disease free survival. In this retrospective study,
we examine this, as well as other factors which may be associated with increased risk of CNS or system-
ic recurrence in these patients. Methods: A database search at a single institution identified 178 pa-
tients with brain metastases (BM) from breast cancer out of which 45 patients had BO-MBC between
2007-2020. We collected demographic, clinical, radiographic and other treatment data. Leptomenin-
geal disease (LMD) was diagnosed by cerebrospinal fluid (CSF) cytology, neuroimaging, or both. We
used the Brookmeyer and Crowley method. Results: The patients were followed for a median of 17.9
months; 36 out of 45 patients (80%) received local treatment for BM (surgery/radiation/both) and
HER2 directed antibodies or tyrosine kinase inhibitors and/or anti-estrogen treatment, whereas 9 out of
45 patients (20%) received systemic chemotherapy in addition. There were 22 out of 45 (49%) HER2
+, 5 out of 45 (11%) HR + and 18 out of 45 (40%) triple negative breast cancer (TNBC) patients. There
were 17 out of 45 patients (38%) who were deemed to have low burden of BM (defined as one to three
BM and largest being #3 cm) whereas there were 24 out of 45 patients (53%) who had high burden of
BM (defined as four or more BM or largest being> 3 cm). Conclusions: Patients with BO-MBC represent
a distinct entity. Despite having better survival than patients with BM and extra CNS disease these pa-
tients have a high risk of developing LMD, CNS and systemic recurrences. The addition of chemothera-
py to targeted therapy and/or anti-estrogens does not decrease the rates of systemic or CNS recurrence.
The ER+ subset have a lower rate of development of systemic disease, as expected due to their relatively
indolent biology. The CNS and systemic recurrence seem to be higher in patients with HER2+ cancers
and counterintuitively even in those with low burden of BM; albeit these were statistically insignificant.
Research Sponsor: None.

One year
estimated
time to
recurrence Chemotherapy No chemotherapy

Extra CNS 87.5%
(95% CI: 38.7%, 98.1%)

81.8%
(95% CI: 63.8%, 91.4%)

p=0.64

CNS 71.4% (95% CI: 25.8%,
92%)

64.7%
(95% CI: 46.2%, 78.2%)

p=0.78

LMD 88.9% (95% CI: 43.3%,
98.4%)

71.1%
(95% CI: 52.8%, 83.3%)

P=0.34

HER2+ TNBC HR+

Extra CNS 95.2% (95% CI: 70.7%,
99.3%)

76.3%
(95% CI: 48.3%, 90.4%)

37.5% (95% CI: 1.1%,
80.8%)

p=0.47

CNS 69.1% (95% CI: 43.3%,
84.9%)

61.1% (95% CI: 35.3%,
79.2%)

66.7% (95%CI:
5.4%,94.5%)

P=0.61

Low BM burden High BM burden
Extra CNS 87.5%

(95% CI: 58.6%, 96.7%)
75%

(95% CI: 49.2%, 89%)
P=0.33

CNS 75% (95% CI:46.3%,
89.8%)

57.8%
(95% CI: 33.8%, 75.7%)

P=0.67
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Metastasectomy versus radiation of secondary sites in stage IV breast cancer.

Nadeem Bilani, Leah Elson, Elizabeth Blessing Elimimian, Hong Liang, Diana Saravia, Zeina A.
Nahleh; Cleveland Clinic Florida, Weston, FL; Cleveland Clinic Fl, Weston, FL; Cleveland Clinic Florida,
El Paso, TX

Background: Prospective trials have yielded mixed results on the utility of surgery in metastatic breast
cancer (mBC). Thus far, however, studies have focused primarily on the impact of lumpectomy or mas-
tectomy. We previously showed that a combined approach involving resection of primary and secondary
sites (i.e. metastasectomy’) in patients with limited mBC was associated with improved overall survival
(OS). We sought to evaluate the effect on OS of two approaches to loco-regional therapy (LRT) at sec-
ondary sites: metastasectomy versus radiation therapy. Methods: This is a retrospective analysis of pa-
tients diagnosed with mBC from 2010-2017 using the National Cancer Database. We identified 5
cohorts of patients by site of metastasis: mBC involving only 1) bone, 2) brain, 3) liver, or 4) lung; and
5) patients with metastasis involving>1 site. For each cohort, we used Kaplan-Meier (KM) models with
log-rank testing to evaluate differences in OS, by the LRT approach at secondary sites (radiation versus
metastasectomy). Prior to KM modeling, chi-squared statistics were used in each cohort to assess
whether age, race, Charlson/Deyo score (CDS) for comorbidity, and receptor subtype were potential con-
founders of survival. The KMmodels were adjusted accordingly, as per the table below. Results: 53.4%)
were between 50-70 years old, White (n=53,409, 78.9%), and had hormone receptor (HR)-positive/
HER2 receptor-negative breast cancer. N=12,362 patients received radiation therapy at either the
bone, brain, liver, or lung; while n=2674 underwent surgical resection of a metastatic site. Of patients
with metastasis to 1 site (n=44,451), n=30,341(68.3%) involved the bone, n=1,119 (2.5%) involved
the brain, n=5,227 (11.8%) involved the liver, and n=7,764 (17.5%) involved the lung. N=24,017 pa-
tients hadmetastatic disease involving> 1 site. KMmodeling revealed superior OS of patients undergo-
ing metastasectomy versus radiation of secondary sites in all 5 cohorts (p<0.05). The difference in
median OS (DmOS) by LRT approach was more pronounced when metastasis involved only the liver
(41.6 months) or lung (48.6 months), versus only the brain (9.7 months) or bone (8.7 months). Conclu-
sions: Metastasectomy appears to confer a superior benefit for OS compared to radiation of secondary
sites, particularly in patients with secondary site involvement limited to the liver or lung. More research
is needed from prospective trials investigating surgical resection of metastatic sites. Research Sponsor:
None.

KM Median OS (months)

DmOS (months)

Log-rank

Radiation Metastasectomy p-value

1 site of metastasis Bone only* 39.2 47.9 8.7 0.012
Brain only 11.9 21.6 9.7 0.006
Liver only 39.2 80.8 41.6 <0.001
Lung only 18.2 66.8 48.6 <0.001

>1 site of metastasis** 21.5 31.4 9.9 <0.001

*KM adjusted for age (50-70). **KM adjusted for age (50-70), receptor status (HR+/HER2-), and CDS (0-1).
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Survival among patients with untreated metastatic breast cancer.

Jennifer Kay Plichta, Samantha M. Thomas, Sarah Sammons, Susan G.R. McDuff, Gayle DiLalla,
Gretchen Genevieve Kimmick, Eun-Sil Shelley Hwang; Department of Surgery, Duke University Medical
Center, Durham, NC; Duke University Medical Center, Department of Biostatistics and Bioinformatics,
Durham, NC; Duke University Medical Center/ Duke Cancer Institute, Durham, NC; Harvard Radiation
Oncology Program-Massachusetts General Hospital, Boston, MA; Duke University, Durham, NC; Duke
University Medical Center, Durham, NC

Background: Treatments for metastatic breast cancer (MBC) have significantly improved survival for pa-
tients who receive treatment, yet data describing the prognosis for untreated patients is lacking. There-
fore, we sought to assess the survival outcomes of patients with de novo MBC who did not receive
treatment. Methods: Adults with MBC at diagnosis (clinical M1 or pathologic M1) were selected from
the NCDB (2010-2016) and stratified based on receipt of treatment (treated = received at least one
treatment; untreated = received no treatments). Differences between patient groups were tested using
Chi-square tests for categorical variables and t-tests for continuous variables. Overall survival (OS) was
estimated using the Kaplan-Meier method for the overall cohort and stratified by select patient and/or
disease characteristics, and groups were compared with log-rank tests. Cox Proportional Hazards mod-
els were used to identify factors associated with OS in the untreated MBC subgroup. Results: Of the
53,240 patients with de novo MBC, the median age was 61y (IQR 52-71), and the majority had a co-
morbidity score of 0 (81.2%). Within this cohort, 49,040 (92.1%) received at least one treatment
(treated) and 4,200 (7.9%) had no documented treatments (untreated). Untreated patients were more
likely to be older (median 68y vs 61y, p< 0.001) and have higher comorbidity scores (p < 0.001). Pa-
tients with untreated MBC were more likely to have triple negative disease (17.8% vs 12.6%), and a
higher disease burden ($2metastatic sites: 38.2% untreated vs 29.2% treated, p< 0.001). Themedi-
an unadjusted OS in the untreated subgroup was 2.5mo vs 36.4mo in the treated subgroup (p <
0.001). For those who survived at least 1mo post-diagnosis, the median unadjusted OS in the untreated
subgroup was 6.9mo vs 37.3mo in the treated subgroup (p < 0.001), which increased to 18.6mo and
40.3mo for those who survived at least 3mo post-diagnosis (p < 0.001). In the untreated population,
unadjusted OS varied by breast cancer subtype (median 3.8mo for HR+/HER2-, vs 2.6mo for HER2+,
vs 2.1mo for triple negative, p< 0.001) and number of metastatic sites (4.1mo for 1 site, vs 1.8mo for
2 sites, vs 1.1mo for 3 sites, vs 1.2mo for $4 sites, p< 0.001). After adjustment, variables associated
with a worse OS in the untreated cohort included older age, higher comorbidity scores, higher tumor
grade, and triple negative (vs HR+/HER2-) tumor subtype (all p< 0.05), while the number of metastat-
ic sites was not associated with survival; these same findings were also noted when the analysis was lim-
ited to those who survived at least 1mo post-diagnosis. Conclusions: Patients with de novo MBC who do
not receive treatment are more likely to be older, present with comorbid conditions, and have clinically
aggressive disease. Similar to those who do receive treatment, survival in an untreated population is as-
sociated with select patient and disease characteristics. However, the prognosis for untreated MBC is
dismal. Research Sponsor: None.
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Trastuzumab deruxtecan (T-DXd) combinations in patients with HER2-positive advanced or
metastatic breast cancer: A phase 1b/2, open-label, multicenter, dose-finding and dose-
expansion study (DESTINY-Breast07).

Fabrice Andre, Erika P. Hamilton, Sherene Loi, Peter Schmid, Carey K. Anders, Tinghui Yu, Sarice
Boston, Celina M. D’Cruz, Pia Herbolsheimer, Komal L. Jhaveri; Gustave Roussy, Universit�e Paris-Sud,
Villejuif, France; Sarah Cannon Research Institute/Tennessee Oncology, Nashville, TN; Peter MacCal-
lum Cancer Centre, Melbourne, VIC, Australia; Barts Cancer Institute, Centre for Experimental Cancer
Medicine, London, United Kingdom; Duke Cancer Institute, Durham, NC; AstraZeneca Pharmaceuti-
cals LP, Gaithersburg, MD; AstraZeneca Pharmaceuticals LP, Waltham, MA; Memorial Sloan Kettering
Cancer Center, New York, NY

Background: HER2-targeted therapies have improved survival in patients (pts) with HER2+ advanced/
metastatic breast cancer (mBC) but challenges remain, including resistance to current HER2-targeted
therapies. Also, additional treatment options are needed in pts with brain metastases (BM). In the
phase 2 DESTINY-Breast01 trial, T-DXd demonstrated efficacy, with an objective response rate (ORR)
of 61.4% and median progression-free survival (mPFS) of 19.4 mo in pts with previously treated
HER2+ advanced/mBC (Modi SABCS 2020); data from an earlier cutoff of this trial supported approval
of T-DXd in the US, Europe, and Japan. In a subgroup analysis of 24 pts with stable BM, T-DXd showed
preliminary efficacy, with mPFS of 18.1 mo (Jerusalem ESMO Breast Cancer 2020). Here, we describe
a phase 1b/2 trial evaluating the safety and preliminary antitumor activity of T-DXd monotherapy and
combinations in pts with HER2+ advanced/mBC, including pts with stable and active BM. Methods:
DESTINY-Breast07 (NCT04538742) is a global, multicenter, open-label, phase 1b/2 trial designed to
evaluate the safety, tolerability, and preliminary antitumor activity of T-DXd monotherapy and combina-
tions in pts with HER2+ advanced/mBC. This study consists of a T-DXd monotherapy module (module
0) and 5 combination modules of T-DXd plus (1) durvalumab, (2) pertuzumab, (3) paclitaxel, (4) durva-
lumab + paclitaxel, or (5) tucatinib, all in pts with no or stable BM. Two additional modules consisting
of (6) T-DXd + tucatinib and (7) T-DXd monotherapy will include pts with untreated BM not requiring lo-
cal therapy or previously treated BM that have progressed since local therapy (active BM). The need for
chronic steroids or local therapy to manage BM symptoms is exclusionary. Modules 2 to 5 will each con-
sist of 2 parts: dose finding (part 1) and dose expansion (part 2). Modules 0, 1, 6, and 7 will include
part 2 only. Part 1 of individual modules will enroll pts who have had disease progression while receiving
$1 prior line of therapy in the metastatic setting. In part 2, pts who have received no prior therapy
(modules 0 to 5) or #1 prior therapy (modules 6 to 7) for metastatic disease will be randomized to re-
ceive a T-DXd combination regimen or monotherapy. The primary endpoints are determination of the
recommended phase 2 doses (part 1 only) and safety and tolerability of T-DXd and combinations (parts
1 and 2). Secondary endpoints include ORR, PFS, PFS2, duration of response (DoR), and overall surviv-
al (all assessed in part 2 only) and pharmacokinetics and immunogenicity (parts 1 and 2). To assess
central nervous system (CNS) activity, exploratory endpoints were added, including CNS-ORR, CNS-
DoR, and CNS-PFS (by RECIST version 1.1 and RANO-BM criteria) as well as cognitive and symptom
assessment using CANTAB, MDASI-BT, and NANO. Clinical trial information: NCT04538742. Re-
search Sponsor: AstraZeneca.
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HER2CLIMB-04: Phase 2 open label trial of tucatinib plus trastuzumab deruxtecan in
patients with HER2+ unresectable locally advanced or metastatic breast cancer with and
without brain metastases (trial in progress).

Ian E. Krop, Jorge Ramos, Chiyu Zhang, Erika P. Hamilton; Dana-Farber Cancer Institute, Boston, MA;
Seagen Inc., Bothell, WA; Sarah Cannon Research Institute/Tennessee Oncology PLLC, Nashville, TN

Background: Tucatinib (TUC) is an oral, reversible, small molecule tyrosine kinase inhibitor highly selec-
tive for human epidermal growth factor receptor 2 (HER2) with minimal inhibition of human epidermal
growth factor receptor (EGFR). In the pivotal, randomized HER2CLIMB trial (NCT02614794), the com-
bination of TUC + trastuzumab (T) + capecitabine (C) demonstrated statistically significant and clinical-
ly meaningful improvements in progression free survival (PFS), overall survival (OS), and PFS in
patients (pts) with brain metastases (BM), compared to T + C alone. These data supported regulatory
approvals in the US and internationally for TUC in combination with T + C in pts with HER2+metastatic
breast cancer (MBC). Trastuzumab deruxtecan (T-DXd) is an antibody-drug conjugate of trastuzumab
and a topoisomerase I inhibitor payload approved in the US for treatment of HER2+ MBC in pts who
have received 2 or more prior anti-HER2 regimens in the metastatic setting. Approval was based on
data from the single arm Destiny-Breast01 trial (NCT03248492) where treatment with T-DXd resulted
in a confirmed objective response rate (cORR) of 61.4% (95% CI: 54.0, 68.5) in pts with HER2+ MBC
who had prior ado-trastuzumab emtansine treatment. Despite these advances, HER2+MBC remains in-
curable, and pts will eventually progress on currently available therapies. Combining TUC and T-DXd
may result in further improvement on the efficacy seen with either agent alone. Methods: HER2CLIMB-
04 (NCT04539938) is a single arm, open-label phase 2 trial evaluating safety and antitumor activity of
TUC + T-DXd in pts with HER2+ unresectable locally-advanced or MBC who have received 2 or more
prior HER2-based regimens in the metastatic setting. Pts with BM, including active BM, may be en-
rolled. Ten pts will be enrolled in the safety lead-in portion of the trial and followed for at least 1 cycle.
If safety of the combination is acceptable, the trial will continue until approximately 60 response-evalu-
able pts have been enrolled, approximately evenly distributed between pts with and without BM. The
primary endpoint is cORR by investigator (INV) per Response Evaluation Criteria in Solid Tumors (RE-
CIST) v1.1. Secondary endpoints are PFS, duration of response (DOR), and disease control rate (DCR)
by INV per RECIST v1.1, OS, and safety. Exploratory endpoints will include cORR, PFS, DOR, DCR by
independent central review per RECIST v1.1, pharmacokinetic analyses, biomarker analyses, and
changes in patient-reported outcomes using the European Quality of Life 5-Dimension 5-Level instru-
ment. Enrollment began in late 2020 in the United States. Clinical trial information: NCT04539938.
Research Sponsor: Seagen Inc.
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Trial in progress: A phase 1b/2 study of the PARP inhibitor niraparib in combination with
trastuzumab in patients with metastatic HER2+ breast cancer (TBCRC 050).

Erica Michelle Stringer-Reasor, Yufeng Li, Felicia Witherspoon, Jennifer M. Specht, Jesus Del Santo
Anampa Mesias, Rita Nanda, Elizabeth Claire Dees, Antonio C. Wolff, Ian E. Krop, Nancy U Lin,
Mothaffar F. Rimawi, Eddy Shih-Hsin Yang; University of Alabama at Birmingham, Birmingham, AL;
University of Alabama at Birmingham Comprehensive Cancer Center, Birmingham, AL; University of
Washington, Seattle, WA; Montefiore Medical Center/Albert Einstein College of Medicine/Albert Ein-
stein Cancer Center, Bronx, NY; University of Chicago Medical Center, Chicago, IL; UNC Lineberger
Comprehensive Cancer Center, Chapel Hill, NC; The Sidney Kimmel Comprehensive Cancer Center at
Johns Hopkins University, Baltimore, MD; Dana-Farber Cancer Institute, Boston, MA; Lester and Sue
Smith Breast Center, Dan L. Duncan Comprehensive Cancer Center, Baylor College of Medicine, Hous-
ton, TX

Background: Approximately 20% of breast cancers (BC) express the human epidermal growth factor re-
ceptor 2 (HER2). Although HER2-directed therapies result in improved patient outcome, resistance ul-
timately occurs. Poly (ADP-Ribose) polymerase (PARP) inhibitors are currently indicated in cancers
that express germline mutations in the DNA repair proteins BRCA1/2 due to their synthetic lethality
against the homologous recombination repair (HR) pathway. In addition to its role in DNA damage re-
pair, PARP1 has also been implicated in other cellular functions, including co-activation of genes such
as NF-jB, which regulate tumor proliferation and HER2 drug resistance. Our group identified that
HER2+ BC overexpress the PARP1 and phospho-p65 protein. In HER2+ BC cells and animal models,
PARP inhibitors initiated apoptosis independent of a DNA repair deficiency, via inhibition of NF-kB sig-
naling. Key proteins (p65, IKK-a) of the NF-jB-mediated growth pathways were reduced and IjBa was
increased in the presence of PARPi, implicating another oncologic pathway in which HER2+ BC cells
may be dependent.Methods: The study is a phase 1b/2, multicenter, single arm clinical trial evaluating
the safety and efficacy of niraparib 200 mg orally days 1-21 with trastuzumab 6 mg/kg (cycle 1 loading
dose of 8 mg/kg) intravenously on day 1 of a 21-day cycle for patients with unresectable or metastatic
HER2+ BC. Eligible patients include metastatic HER2+ BC, progression on at least 1 prior HER2-tar-
geted therapy, measurable disease, ECOG PS 0-1, and LVEF $ 50%. Stable/treated CNS disease al-
lowed. Prior PARPi and known germline BRCA 1/2 excluded. Forty patients will be enrolled at 7 US
sites within the Translational Breast Cancer Research Consortium. The primary objectives are determin-
ing the dose-limiting toxicity (DLT) of the combination and assessing the objective response rate. The
phase 1b cohort has been completed (N=6). Enrollment in phase 2 began February 2021 with a total
accrual goal of 40. Gehan’s two-stage design will be used assuming the response rate is at least 24%
and the response rate will be estimated with Clopper-Pearson exact method. Correlative aims include
assessing blood and tissue biomarkers (e.g. PARP1, p65, phosphor-p65, let-7a miRNA, NF-kB, ctDNA,
etc.) for association with clinical benefit and to predict response to therapy. Clinical trial information:
NCT03368729. Research Sponsor: TESARO/GSK, Other Foundation.
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Trial in progress: Phase I/II study of radiation therapy followed by intrathecal trastuzumab/
pertuzumab in the management of HER2+ breast leptomeningeal disease.

Kamran A. Ahmed, Youngchul Kim, Michelle DeJesus, Priya Kumthekar, Nicole Olivia Williams,
Joshua David Palmer, Pierre Giglio, Adrienne Ann Boire, John Arrington, Solmaz Sahebjam, Marilin
Rosa, Hatem Hussein Soliman, Hsiang-Hsuan Michael Yu, Hyo S. Han, Peter A. J. Forsyth; H. Lee Mof-
fitt Cancer Center and Research Institute, Tampa, FL; Moffitt Cancer Center, Tampa, FL; Northwestern
Memorial Hospital, Chicago, IL; The Ohio State University Wexner Medical Center, Division of Medical
Oncology, Columbus, OH; The James Cancer Hospital at The Ohio State University, Columbus, OH; The
Ohio State University Wexner Medical Center, Division of Neuro-Oncology, Columbus, OH; Memorial
Sloan Kettering Cancer Center, New York, NY; Moffitt Cancer Center & Research Institute, University of
South Florida, Tampa, FL

Background:HER2+ breast cancer patients with leptomeningeal disease (LMD) represent a poor progno-
sis population with a high unmet clinical need. Although a multitude of treatment options are available
for the management of systemic disease, once metastases travel to the leptomeninges, patients have a
lack of treatment options aside from traditional local approaches. Data from a phase I/II study reveals
intrathecal (IT) trastuzumab to be well tolerated with improved overall survival (OS) compared to histori-
cal controls in HER2+ breast LMD. Radiotherapy can improve the flow of IT therapy through the cerebro-
spinal fluid (CSF) and provide symptomatic relief. The monoclonal antibody pertuzumab is used in
conjunction with trastuzumab in the management of metastatic and localized HER2+ breast cancer.
Given the role of radiotherapy in the management of LMD along with the role of pertuzumab in the man-
agement of HER2+ breast cancer, there is a strong clinical rationale to combine radiotherapy with IT
trastuzumab/pertuzumab in the management of HER2+ breast LMD. Methods: The study is designed as
a prospective, single-arm, nonrandomized, open-label, phase I/II trial of radiation therapy followed by
IT trastuzumab/pertuzumab in the management of HER2+ breast LMD. HER2+ LMD patients identified
by magnetic resonance imaging (MRI) and/or CSF cytology, $ 18, with a life expectancy > 8 weeks are
eligible. Treatment is initiated with radiotherapy, whole brain radiotherapy and/or focal brain/spine radi-
ation followed by IT trastuzumab/pertuzumab. Safety and feasibility will be monitored by a modified tox-
icity probability interval-2 (mTPI-2) design. Dose reductions of IT trastuzumab will not be allowed.
Once the maximum tolerated dose of IT pertuzumab is determined, the phase II portion of the study will
commence to determine OS. Secondary objectives involve defining the CSF pharmacokinetics of IT tras-
tuzumab/pertuzumab, evaluating the response rate (leptomeningeal and parenchymal), and progression
free survival (leptomeningeal and parenchymal) following IT trastuzumab/pertuzumab. In the phase 2
portion, a single-arm two-stage trial is designed using the Restricted-Kwak-and-Jung’s Method. The pri-
mary endpoint is one-year OS. An interim analysis will be performed after 20 patients are enrolled. This
study is open with 1 patient enrolled at the time of submission. Clinical trial information:
NCT04588545. Research Sponsor: Genentech.
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acelERA Breast Cancer (BC): Phase II study evaluating efficacy and safety of giredestrant
(GDC-9545) versus physician’s choice of endocrine monotherapy in patients (pts) with
estrogen receptor-positive, HER2-negative (ER+/HER2-) locally advanced or metastatic
breast cancer (LA/mBC).

Miguel Martin, Elgene Lim, Mariana Chavez Mac Gregor, Mahesh Shivhare, Graham Ross, Monika
Patre, Laura Roncoroni, Maria Louka, Joohyuk Sohn; Hospital General Universitario Gregorio Mara~n�on,
Madrid, Spain; Connie Johnson Breast Cancer Research Laboratory, Garvan Institute of Medical Re-
search, UNSW Sydney, Sydney, NSW, Australia; MD Anderson Cancer Center, Houston, TX; Roche
Products Ltd., Welwyn Garden City, United Kingdom; F. Hoffmann-La Roche Ltd., Basel, Switzerland;
Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea

Background: The standard-of-care therapy for ER+ BC typically involves modulation of estrogen synthe-
sis and/or ER activity. Despite disease progression with standard treatments, growth and survival of the
majority of tumors are thought to remain dependent on ER signaling; therefore, pts with ER+ BC can
still respond to second- or third-line endocrine treatment (ET) after progression on prior therapy (Di Leo
2010; Baselga 2012). ESR1mutations may drive estrogen-independent transcription and proliferation
leading to resistance. The highly potent, nonsteroidal oral selective ER degrader, giredestrant, achieves
robust ER occupancy and is active regardless of ESR1 mutation status. Phase I data have shown that
giredestrant is well tolerated and active both as a single agent and in combination with the cyclin-de-
pendent kinase 4/6 inhibitor (CDK4/6i), palbociclib (Lim 2020). Single-agent giredestrant has also
shown encouraging antitumor activity in pts previously treated with fulvestrant and/or a CDK4/6i.Meth-
ods: acelERA BC (NCT04576455) is a randomized, open-label, multicenter phase II study evaluating
the efficacy and safety of giredestrant vs. physician’s choice of ET (fulvestrant or aromatase inhibitor) in
males, or postmenopausal or pre/perimenopausal females with ER+/HER2– LA/mBC who have received
1–2 prior lines of systemic therapy in the LA or mBC settings, at least one of which must be ET. Ran-
domization: 1:1 to receive giredestrant (30 mg PO QD on Days 1–28 of each 28-day cycle) or physi-
cian’s choice of ET per local guidelines. Men and pre-/perimenopausal women will receive a luteinizing
hormone-releasing hormone agonist. Eligibility:$18 years, ECOG PS 0–1, histologically or cytologically
confirmed diagnosis of LA (recurrent or progressed) or metastatic adenocarcinoma of the breast, mea-
surable disease (per modified RECIST v1.1) or evaluable bone lesions, and ER+/HER2– tumors (locally
assessed). Primary endpoint: progression-free survival (PFS; investigator-assessed per RECIST v1.1).
Secondary endpoints: overall survival, objective response rate, duration of response, clinical benefit
rate, PFS in pts with baseline ESR1 mutations, and quality of life. Safety, pharmacokinetics, bio-
markers, and health status utility will also be assessed. Stratification: site of disease (visceral vs. non-
visceral), prior treatment with CDK4/6i (yes vs. no), and prior treatment with fulvestrant (yes vs. no).
PFS will be compared using a stratified log-rank test; median PFS, using Kaplan–Meier analyses. Re-
cruitment for the global enrollment phase is ongoing, the first patient was enrolled November 27,
2020. Clinical trial information: NCT04576455. Research Sponsor: F. Hoffmann-La Roche Ltd.
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SERENA-4: A phase 3 comparison of AZD9833 (camizestrant) plus palbociclib, versus
anastrozole plus palbociclib, for patients with ER-positive, HER2-negative advanced
breast cancer who have not previously received systemic treatment for advanced disease.

Seock-Ah Im, Erika P. Hamilton, Antonio Llombart Cussac, Richard D. Baird, Johannes Ettl,
Matthew P. Goetz, Hiroji Iwata, Anil Abraham Joy, Patrick Neven, Vincent Haddad, Andrew Stephen
Walding, Manuel Selvi Miralles, Cynthia Huang Bartlett, Fabrice Andre; Seoul National University Hos-
pital, Seoul, South Korea; Sarah Cannon Research Institute and Tennessee Oncology, PLLC, Nashville,
TN; Hospital Arnau de Vilanova, Valencia, Spain; Cancer Research UK, Cambridge Centre, Cambridge,
United Kingdom; Technical University of Munich, Munich, Germany; Mayo Clinic, Rochester, MN; Ai-
chi Cancer Center Hospital, Nagoya, Japan; Cross Cancer Institute, University of Alberta, Edmonton,
AB, Canada; Universitair Ziekenhuis Leuven, Leuven, Belgium; Oncology Biometrics, AstraZeneca,
Cambridge, United Kingdom; Late Development, Oncology R&D, AstraZeneca, Cambridge, United
Kingdom; Late Development, Oncology R&D, AstraZeneca, Gaithersburg, MD; Institut Gustave Roussy,
Paris, France

Background: More than two thirds of patients with advanced breast cancer (ABC) have estrogen recep-
tor-positive (ER+), human epidermal growth factor receptor 2-negative (HER2� ) tumors. Current stan-
dard-of-care first-line treatments include an aromatase inhibitor (AI) or fulvestrant, a selective ER
degrader (SERD), combined with cyclin-dependent kinase 4/6 (CDK4/6) inhibitors. Concurrent use of
luteinizing hormone-releasing hormone (LHRH) agonists is recommended for men and premenopausal
women with ABC. Nevertheless, almost all ABCs eventually become resistant to endocrine therapy (ET)
and the disease is incurable. New therapies are needed to combat ET resistance, maintain patient qual-
ity of life (QoL), and delay the need for chemotherapy. AZD9833 (camizestrant) is an orally bioavail-
able, highly potent, next-generation SERD that demonstrated anti-cancer properties across a range of
preclinical models, including those with ER-activating mutations (Scott et al, 2020). A phase I study
(SERENA-1) has demonstrated that AZD9833 is well tolerated and has a promising antitumor profile
when administered alone or in combination with palbociclib, a CDK4/6 inhibitor (Baird et al, SABCS
2020). SERENA-4 (NCT04711252) is a randomized, multicenter, double-blind, phase III trial to eval-
uate the safety and efficacy of AZD9833 in combination with palbociclib for patients with ER+ HER2�
ABC who have not received any systemic treatment in the advanced disease setting.Methods: SERENA-
4 will enroll 1,342 patients with de novo or recurrent ER+ HER2– ABC who have not previously received
systemic treatment for their locoregionally recurrent or metastatic disease. Patients with recurrent dis-
ease must have received adjuvant AI or tamoxifen therapy for at least 24 months without relapse. Pa-
tients will be randomized 1:1 to receive orally either (a) AZD9833 (75 mg, once daily), palbociclib
(125 mg, once daily for 21 days followed by 7 days off treatment) and anastrozole-matching placebo
(once daily) or (b) anastrozole (1 mg, once daily), palbociclib (same as active arm), and AZD9833-
matching placebo (once daily). Premenopausal women and men will also receive LHRH agonists. The
primary endpoint will be progression-free survival (PFS; up to 5 years). Secondary endpoints will include
overall survival (up to 8 years), length of second PFS period, objective response, time to chemotherapy,
and changes in QoL measures. Enrollment began in January 2021. Acknowledgments: We thank Rose
Goodchild, PhD, of Oxford PharmaGenesis, UK, for providing medical writing assistance. Funding: The
SERENA-4 trial is funded and overseen by AstraZeneca. Clinical trial information: NCT04711252. Re-
search Sponsor: AstraZeneca.
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Saci-IO HR+: Randomized phase II trial of sacituzumab govitecan (SG) +/- pembrolizumab
in PD-L1+ hormone receptor-positive (HR+) / HER2- metastatic breast cancer (MBC).

Ana Christina Garrido-Castro, Tanya Elizabeth Keenan, Tianyu Li, Paulina Lange, Catherine Callahan,
Jennifer Guerriero, Nabihah Tayob, Leilani Anderson, Daniel G. Stover, Keerthi Gogineni, Lisa A. Carey,
Rita Nanda, Eric P. Winer, Elizabeth A. Mittendorf, Sara M. Tolaney; Dana-Farber Cancer Institute, Bos-
ton, MA; Department of Data Science, Dana-Farber Cancer Institute, Boston, MA; Ohio State University
Comprehensive Cancer Center, Division of Medical Oncology, Columbus, OH; Winship Cancer Institute
of Emory University School of Medicine, Atlanta, GA; University of North Carolina, Chapel Hill, NC; Uni-
versity of Chicago Medical Center, Chicago, IL; Dana-Farber Cancer Institute, Harvard Medical School,
Boston, MA; Brigham and Women’s Hospital, Boston, MA

Background: Immune checkpoint inhibitors (ICIs) have not yet benefited most patients with MBC. In
HR+ MBC, the first randomized trial combining an ICI with chemotherapy demonstrated no clinical
benefit with the addition of pembrolizumab to eribulin.1 The optimal ICI combination agent to overcome
primary resistance in HR+ MBC is unknown. One promising agent is the anti-Trop-2-SN-38 antibody
drug conjugate (ADC) SG, which led to median progression-free survival (PFS) of 5.5 months in HR+
MBC refractory to endocrine therapy.2 This ADC may boost anticancer immunity by binding immune
cell receptors to promote antibody-dependent cellular cytotoxicity.3 In addition, the SN-38 payload of
SG is the active metabolite of irinotecan, which depletes regulatory T cells, upregulates MHC class I
and PD-L1 expression, and augments the antitumor activity of anti-PD-1/L1 antibodies in murine tumor
models.4 The irinotecan analogue camptothecin also enhances CD8+ cytotoxic T cell effector functions
and antitumor immune responses by inhibiting NR4A transcription factors,5 which have recently been
shown to play a central role in inducing the T cell dysfunction associated with chronic antigen stimula-
tion in solid tumors.Methods: This is a multi-center 1:1 randomized phase II trial to investigate whether
the addition of pembrolizumab (200 mg IV every 3 weeks) to SG (10 mg/kg IV days 1+8 every 21 days)
improves PFS compared to SG alone in HR+ HER2- MBC that is PD-L1+ by central assessment with
22C3 combined positive score (CPS) $ 1 (NCT04448886). Key eligibility criteria include at least 1 pri-
or hormonal therapy and no more than 1 prior chemotherapy for HR+ MBC. Eligible patients must have
evaluable disease, and previously treated brain metastases are permitted. Exclusion criteria include pri-
or treatment with SG, irinotecan, and PD-1/L1 inhibitors. Based on a sample size of 110 patients, the
trial has 80% power to detect a 3-month difference in median PFS from 5.5 months in the SG-alone co-
hort to 8.5 months in the SG + pembrolizumab cohort with a one-sided alpha of 0.1. Participants under-
go mandatory baseline and on-treatment research biopsies if their disease is safely accessible. Tumor
biopsies will be evaluated for Trop-2, immune cells, inhibitory checkpoints, transcriptomic signatures,
and genomic alterations. Stool specimens will be submitted for microbiome analyses, and health-relat-
ed quality of life will be assessed. The trial is currently open and enrolling patients. References: 1) Tola-
ney SM et al. JAMA Oncol 6, 1598-1605 (2020). 2) Kalinksy K et al. Ann Oncol 12, 1709-1718
(2020). 3) Cardillo TM et al. Bioconjug Chem 26, 919-931 (2015). 4) Iwai T et al. Oncotarget 9,
31411-31421 (2018). 5) Hibino S et al. Cancer Res 78, 3027-3040 (2018). Clinical trial
information: NCT04448886. Research Sponsor: Merck and Immunomedics, Other Foundation.
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persevERA Breast Cancer (BC): Phase III study evaluating the efficacy and safety of
giredestrant (GDC-9545) + palbociclib versus letrozole + palbociclib in patients (pts) with
estrogen-receptor-positive, HER2-negative locally advanced or metastatic BC (ER+/HER2–
LA/mBC).

Nicholas C. Turner, Komal L. Jhaveri, Aditya Bardia, Naoki Niikura, Veronique Dieras, Carlos H. Barrios,
Seock-Ah Im, Volkmar Mueller, Meritxell Bellet, Ching-Wei Chang, Graham A Ross, Monika Patre,
Sherene Loi; Royal Marsden Hospital, London, United Kingdom; Memorial Sloan Kettering Cancer Cen-
ter, New York, NY; Massachusetts General Hospital Cancer Center, Boston, MA; Tokai University, To-
kyo, Japan; Centre Eug�ene Marquis, Rennes, France; Centro de Pesquisa em Oncologia, Porto Alegre,
Brazil; Seoul National University College of Medicine, Seoul, South Korea; University Hospital Ham-
burg-Eppendorf, Hamburg, Germany; Vall d’Hebron University Hospital and Vall d’Hebron Institute of
Oncology, Barcelona, Spain; Genentech, Inc, South San Francisco, CA; F. Hoffmann-La Roche Ltd.,
Basel, Switzerland; Peter MacCallum Cancer Centre, Melbourne, VIC, Australia

Background: Modulating estrogen synthesis and/or ER activity is the mainstay of treatment for pts with
ER+ BC. Despite substantial progress, many pts experience relapse during/after adjuvant endocrine
therapy. However, even though resistant to aromatase inhibitors (AIs) or tamoxifen, growth and survival
of the majority of tumors are thought to remain dependent on ER signaling. Therefore, pts with ER+ BC
can still respond to second- or third-line endocrine treatment after progression on prior therapy (Di Leo
2010; Baselga 2012). Therapeutic resistance can arise frommutations in ESR1, which can drive estro-
gen-independent transcription and proliferation. The highly potent, non-steroidal oral selective ER de-
grader giredestrant achieves robust ER occupancy and is active regardless of ESR1 mutation status.
Phase I data indicate that giredestrant is well tolerated, with encouraging activity as a single agent and
in combination with the CDK4/6 inhibitor palbociclib (Lim 2020). Single-agent activity was observed
after prior treatment with fulvestrant and/or a CDK4/6 inhibitor (Jhaveri 2019).Methods: persevERA BC
(NCT04546009) is a double-blind, placebo-controlled, randomized, multicenter phase III study de-
signed to evaluate the efficacy and safety of first-line giredestrant + palbociclib in pts with ER+/HER2–
LA/mBC. Randomization: 1:1 to either giredestrant (30 mg PO) plus letrozole placebo QD or letrozole
(2.5 mg PO) plus giredestrant placebo QD on Days 1–28 of each 28-day cycle, with palbociclib (125
mg PO QD) on Days 1–21 of each 28-day cycle. Men and premenopausal women will receive an LHRH
agonist. Eligibility: females or males $18 years old with measurable disease or evaluable bone disease
and no prior treatment for advanced disease. Pts who received prior fulvestrant or who have relapsed
within 12 months of completion of (neo)adjuvant therapy with an AI and/or prior therapy with CDK4/6
inhibitor are not eligible; relapse during tamoxifen therapy but> 24 months after the start of tamoxifen
therapy is allowed. Stratification: site of disease, disease-free interval since the end of (neo)adjuvant
therapy, menopausal status, and geographic region. Primary efficacy endpoint: progression-free survival
(determined locally by the investigator per RECIST v1.1). Secondary endpoints include overall survival,
objective response rate, duration of response, clinical benefit rate, QoL, and safety. Enrollment is open
(first patient in: Oct 9, 2020); target recruitment is 978 pts across all sites in a global enrollment phase.
After completion of the global enrollment, additional pts may be enrolled in China. Clinical trial
information: NCT04546009. Research Sponsor: F. Hoffmann-La Roche Ltd, Basel, Switzerland.
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AMEERA-5: A randomized, double-blind phase III study of amcenestrant (SAR439859) +
palbociclib versus letrozole + palbociclib for previously untreated ER+/HER2- advanced
breast cancer.

Aditya Bardia, Javier Cortes, Sara A. Hurvitz, Suzette Delaloge, Hiroji Iwata, Shao Zhimin, Dheepak
Kanagavel, Patrick Cohen, Qianying Liu, Sylvaine Cartot-Cotton, Vasiliki Pelekanou, Joyce
O’Shaughnessy; Massachusetts General Hospital Cancer Center, Boston, MA; International Breast Can-
cer Center (IBCC), Barcelona, Spain; UCLA Jonsson Comprehensive Cancer Center, Los Angeles, CA;
Institute Gustave Roussy, Villejuif, France; Aichi Cancer Center Hospital, Nagoya, Japan; Fudan Univer-
sity, Shanghai, China; Sanofi, Vitry-Sur-Seine, France; Sanofi, Cambridge, MA; Texas Oncology-Baylor
Sammons Cancer Center, US Oncology, Dallas, TX

Background: Selective estrogen receptor degraders (SERDs) block estrogen receptor (ER) associated sig-
naling and have created interest for treating patients (pts) with advanced ER+ breast cancer (BC). Ful-
vestrant is currently the only SERD available for advanced BC but requires intramuscular
administration, limiting the applied dose, exposure and receptor engagement. Amcenestrant
(SAR439859) is an oral SERD that binds with high affinity to both wild-type and mutant ER, blocking
estradiol binding and promoting up to 98% ER degradation in preclinical studies. In the phase I
AMEERA-1 study of pretreated pts with ER+/HER2- advanced BC, amcenestrant 150–600 mg once
daily (QD) showed a mean ER occupancy of 94% with plasma concentrations> 100 ng/mL and a favor-
able safety profile (Bardia, 2019; data on file). Combination therapy with amcenestrant + palbociclib
(palbo) was also evaluated as part of this ongoing phase I study. CDK 4/6 inhibitors (CDK4/6i) com-
bined with an aromatase inhibitor (AI), the gold standard for first line treatment for advanced breast
cancer, prolong progression free survival (PFS) in pts with no prior treatment for ER+/HER2- advanced
BC, but OS benefit has not been shown yet in postmenopausal pts. There remains a clinical need for
more effective treatments in this setting.Methods: AMEERA-5 (NCT04478266) is an ongoing, prospec-
tive, randomized, double-blind phase III study comparing the efficacy and safety of amcenestrant + pal-
bo with that of letrozole + palbo in pts with advanced, locoregional recurrent or metastatic ER+/HER2-
BC who have not received prior systemic therapy for advanced disease. The study includes men, pre/
peri-menopausal (with goserelin) and post-menopausal women. Pts with progression during or within
12months of (neo)adjuvant endocrine therapy using any of the following agents are excluded: AI, selec-
tive estrogen receptor modulators, CDK4/6i. Pts are randomized 1:1 to either continuous amcenestrant
200 mg or letrozole 2.5 mg QD orally with matching placebos; both combined with palbo 125 mg QD
orally (d1–21 every 28-d cycle). Randomization is stratified according to disease type (de novo meta-
static vs recurrent disease), the presence of visceral metastasis, and menopausal status. The primary
endpoint is investigator assessed progression free survival (PFS) (RECIST v1.1). Secondary endpoints
are overall survival, PFS2, objective response rate, duration of response, clinical benefit rate, pharmaco-
kinetics of amcenestrant and palbo, health-related quality of life, time to chemotherapy, and safety. Bi-
omarkers will be measured in paired tumor biopsies and cell free deoxyribonucleic acid (cfDNA) over
time. Target enrolment = 1066 pts; enrolment as of 1/2021 = 33 pts. Bardia A, et al., J Clin Oncol.
2019; 37 (15 suppl):1054 Clinical trial information: NCT04478266. Research Sponsor: Sanofi.
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BEGONIA: Phase 1b/2, open-label, platform study of the safety and efficacy of durvalumab
(D) ± paclitaxel (P) with novel oncology therapies for first-line metastatic triple-negative
breast cancer (mTNBC): Addition of arm 7, D + datopotamab deruxtecan (Dato-DXd; DS-
1062).

Peter Schmid, Ana Tablante Nunes, Hannah Dry, Rachel Dougherty, Vatsala Karwe, Urban J.
Scheuring; Barts Cancer Institute, Queen Mary University of London, London, United Kingdom; Astra-
Zeneca, Gaithersburg, MD; AstraZeneca, Cambridge, United Kingdom

Background: Patients (pts) with mTNBC have limited treatment options and poor prognosis. The combi-
nation of immune checkpoint inhibitors with chemotherapy shows promise, but only a subset of pts
with mTNBC derive benefit, highlighting the need for new combinations. BEGONIA is an ongoing Simon
2-stage, multicenter, multi-arm platform study evaluating the safety and efficacy of D, an anti–PD-L1
monoclonal antibody, with or without P, in combination with novel oncology therapies as first-line treat-
ment for mTNBC (NCT03742102). Dato-DXd is an antibody-drug conjugate (ADC) consisting of a hu-
manized anti-trophoblast cell surface antigen 2 (TROP2) IgG1 monoclonal antibody, a stable
tetrapeptide-based cleavable linker, and a topoisomerase I inhibitor payload. Dato-DXd displayed en-
couraging clinical activity with a manageable safety profile in heavily pretreated pts with metastatic
NSCLC in the phase 1 TROPION-PanTumor01 (NCT03401385) study. TROP2 is highly expressed on
breast and other epithelial tumors, and a TROP2 ADC showed activity in heavily pretreated pts with
mTNBC (Bardia, NEJM 2019). Methods: Eligible female pts are aged $18 years with untreated unre-
sectable, locally advanced or mTNBC, $12 months since prior taxane therapy, ECOG PS 0/1, adequate
organ function, and $1 nonirradiated measurable lesion. For Arm 7, pts are excluded if they have clini-
cally significant corneal disease, history of interstitial lung disease/pneumonitis, underlying pulmonary
disorder, or prior treatment with an ADC containing a topoisomerase I inhibitor. Arm 7 will evaluate D
(1120 mg) + Dato-DXd (6 mg/kg) given intravenously every 3 weeks until disease progression or unac-
ceptable toxicity. Part 1 of each arm includes a total of 30 pts with a safety run-in (n=6) to observe
dose-limiting toxicities, identify the recommended phase 2 dose (RP2D), and detect an efficacy signal
for part 1 expansion. The primary endpoint of part 1 is safety and tolerability. Secondary endpoints in-
clude investigator-assessed objective response rate (ORR), duration of response, progression-free sur-
vival (PFS), and overall survival (OS). Once the RP2D has been established for part 1, a futility analysis
will be performed with an option to expand the cohort to an additional 27 pts if expansion criteria are
met. The primary endpoint for part 1 is ORR. Tumors will be assessed every 6 weeks per RECIST v1.1.
Kaplan-Meier analysis will be used for PFS and OS. PD-L1 and TROP2 expression will be assessed by
immunohistochemistry. Enrollment is ongoing. Clinical trial information: NCT03742102. Research
Sponsor: AstraZeneca, Pharmaceutical/Biotech Company.
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Saci-IO TNBC: Randomized phase II trial of sacituzumab govitecan (SG) +/- pembrolizumab
in PD-L1– metastatic triple-negative breast cancer (mTNBC).

Ana Christina Garrido-Castro, Tanya Elizabeth Keenan, Tianyu Li, Paulina Lange, Catherine Callahan,
Jennifer Guerriero, Nabihah Tayob, Leilani Anderson, Clinton Yam, Brooke R. Daniel, Lisa A. Carey,
Rita Nanda, Eric P. Winer, Elizabeth A. Mittendorf, Sara M. Tolaney; Dana-Farber Cancer Institute, Bos-
ton, MA; Department of Data Science, Dana-Farber Cancer Institute, Boston, MA; The University of Tex-
as MD Anderson Cancer Center, Houston, TX; Tennessee Oncology, Chattanooga, TN; University of
North Carolina, Chapel Hill, NC; University of Chicago Medical Center, Chicago, IL; Dana-Farber Cancer
Institute, Harvard Medical School, Boston, MA; Brigham and Women’s Hospital, Boston, MA

Background: Immune checkpoint inhibitors (ICIs) have not yet benefited most patients with breast can-
cer. In mTNBC, ICIs combined with chemotherapy have improved survival only in PD-L1+ mTNBC. The
optimal ICI combination agent to overcome primary resistance in PD-L1– mTNBC is unknown. One
promising agent is the anti-Trop-2-SN-38 antibody drug conjugate (ADC) SG, which led to median pro-
gression-free survival (PFS) of 5.6 months in mTNBC with $2 prior lines of chemotherapy.1 This ADC
may boost anticancer immunity by binding immune cell receptors to promote antibody-dependent cel-
lular cytotoxicity.2 In addition, the SN-38 payload of SG is the active metabolite of irinotecan, which de-
pletes regulatory T cells, upregulates MHC class I and PD-L1 expression, and augments the antitumor
activity of anti-PD-1/L1 antibodies in murine tumor models.3 The irinotecan analogue camptothecin
also enhances CD8+ cytotoxic T cell effector functions and antitumor immune responses by inhibiting
NR4A transcription factors,4 which have recently been shown to play a central role in inducing the T
cell dysfunction associated with chronic antigen stimulation in solid tumors. Methods: This is a multi-
center 1:1 randomized phase II trial to investigate whether the addition of pembrolizumab (200 mg IV
every 3 weeks) to SG (10 mg/kg IV days 1+8 every 21 days) improves PFS compared to SG alone in
mTNBC that is PD-L1– by standard of care testing with 22C3 CPS < 10 or SP142 immune cells < 1%
(NCT04468061). Key eligibility criteria include no prior systemic therapy for mTNBC and evaluable
disease. Previously treated brain metastases are permitted. Exclusion criteria include prior treatment
with SG, irinotecan, and PD-1/L1 inhibitors. Based on a sample size of 110 patients per arm, the trial
has 80% power to detect a 3-month difference in median PFS from 5.5 months in the SG-alone cohort
to 8.5 months in the SG + pembrolizumab cohort with a one-sided alpha of 0.1. Participants undergo
mandatory baseline and on-treatment research biopsies if their disease is safely accessible. Tumor bi-
opsies will be evaluated for Trop-2, immune cells, inhibitory checkpoints, transcriptomic signatures,
and genomic alterations. Stool specimens will be submitted for microbiome analyses, and health-relat-
ed quality of life will be assessed. The trial is currently open and enrolling patients. References: 1) Bar-
dia A et al. Ann Oncol 31, S1142-S1215 (2020). 2) Cardillo TM et al. Bioconjug Chem 26, 919-931
(2015). 3) Iwai T et al. Oncotarget 9, 31411-31421 (2018). 4) Hibino S et al. Cancer Res 78, 3027-
3040 (2018). Clinical trial information: NCT04468061. Research Sponsor: Merck and Immunomed-
ics, Other Foundation.
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Trial in progress: A phase 3, randomized, double-blind trial of trilaciclib versus placebo in
patients receiving first- or second-line gemcitabine and carboplatin for locally advanced
unresectable or metastatic triple-negative breast cancer (PRESERVE 2).

Shom Goel, Joyce O’Shaughnessy, Antoinette R. Tan, Boris Milev Krastev, Hope S. Rugo,
Philippe Georges Aftimos, Denise A. Yardley, Andric Zoran, Curt Douglas Wolfgang, Jessica Sorrentino,
Wenli Tao, Andrew Paul Beelen, Rajesh K. Malik, Sarika Jain; Peter MacCallum Cancer Centre, Mel-
bourne, Australia; Texas Oncology-Baylor Sammons Cancer Center, US Oncology, Dallas, TX; Levine
Cancer Institute, Atrium Health, Charlotte, NC; MHAT for Women’s Health, Nadezhda, Sofia, Bulgaria;
University of California, San Francisco, San Francisco, CA; Institut Jules Bordet, Universit�e Libre de
Bruxelles, Brussels, Belgium; Sarah Cannon Research Institute and Tennessee Oncology, Nashville,
TN; Clinical Hospital Centre Bezanijska Kosa, Belgrade, Serbia; G1 Therapeutics, Inc., Research Trian-
gle Park, NC

Background: Trilaciclib is an intravenous (IV), highly potent and selective, reversible cyclin-dependent
kinase (CDK) 4/6 inhibitor that protects hematopoietic stem and progenitor cells during chemotherapy
(myeloprotection) and may directly enhance antitumor immunity (anticancer efficacy). In a randomized
phase 2 trial of trilaciclib administered prior to gemcitabine and carboplatin (GC) versus GC alone in ad-
vanced/metastatic triple-negative breast cancer (mTNBC), although the primary endpoint of myelopro-
tection was not met, the addition of trilaciclib resulted in a substantial improvement in median overall
survival (OS; 19.8 months with trilaciclib vs 12.6 months with placebo, hazard ratio [95% CI] = 0.37
[0.21–0.63]; O’Shaughnessy et al. SABCS 2020 [PD1-06]). Clinically meaningful improvements in OS
and progression-free survival (PFS) were also observed in both programmed death ligand-1 (PD-
L1)–positive and –negative subsets.Methods: The PRESERVE 2 trial (EudraCT: 2020-004930-39) is a
randomized, double-blind, placebo-controlled, international phase 3 trial evaluating the efficacy of tri-
laciclib administered prior to GC in patients with mTNBC. Two mTNBC patient populations will be stud-
ied and analyzed separately: cohort 1 (N = 170) will evaluate first-line, PD-1/PD-L1 inhibitor–nave
patients with $6 months between completion of last curative treatment and first recurrence; cohort 2
(N = 80) will evaluate second-line PD-L1–positive patients following $4 months of PD-1/PD-L1 inhibi-
tor therapy in the advanced setting. Key eligibility criteria for both cohorts include age $18 years, East-
ern Cooperative Oncology Group performance status of 0/1, and available tumor tissue. Patients will be
randomized (1:1) to trilaciclib 240mg/m2 or placebo prior to gemcitabine 1000mg/m2 and carboplatin
area under the curve 2 IV on days 1 and 8, every 21 days. Stratification factors (cohort 1 only) include
tumor PD-L1 status by Ventana SP-142 IVD assay, disease-free interval, and country. Study treatment
will continue until progressive disease per RECIST v1.1, unacceptable toxicity, or investigator/patient
decision, after which, patients will be followed every 3 months for survival. Up to 80 patients will be
consented for optional paired baseline and on-treatment biopsies. Archival tissue and serial peripheral
blood will be collected from all patients. The primary endpoint is OS, and the key secondary endpoint is
time to confirmed deterioration in fatigue. Other secondary endpoints include PFS, myeloprotection,
and safety/tolerability. Exploratory endpoints will assess pharmacodynamic parameters, including those
related to immune-based mechanisms, and efficacy by CDK4/6-dependence signatures. Study enroll-
ment is open. Clinical trial information: 2020-004930-39. Research Sponsor: G1 Therapeutics, Inc.
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NBE-002: A novel anthracycline-based antibody-drug conjugate (ADC) targeting ROR1 for
the treatment of advanced solid tumors—A phase 1/2 clinical trial.

Anthony W. Tolcher, Funda Meric-Bernstam, Meredith McKean, Roger R Beerli, Lorenz Waldmeier,
R�emy Gebleux, Ina Hellmann, Pawel Chrom, Ulf Grawunder; NEXT Oncology, San Antonio, TX; The Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; Sarah Cannon Research Institute and Ten-
nessee Oncology, PLLC, Nashville, TN; NBE-Therapeutics AG, Basel, Switzerland

Background: The receptor tyrosine kinase-like orphan receptor 1 (ROR1) is highly expressed during em-
bryonic development, but is minimally present or absent on post-partum healthy tissues. ROR1 is ex-
pressed in a variety of hematological and solid tumors and is associated with aggressive cancer
phenotype and poor clinical outcomes. NBE-002 is an ADC targeting ROR1, obtained by site-specific,
enzymatic conjugation of the anthracycline-derivative PNU-159682, modified with a non-cleavable
linker to a humanized recombinant IgG1 monoclonal antibody, based on a novel anti-human ROR1
monoclonal antibody XBR1-402 (Peng et al. (2017) J. Mol. Biol. 429: 2954-73). Direct anti-tumor ac-
tivity of NBE-002 was evaluated in immunodeficient, ROR1 expression-low/-intermediate/-high PDX
models of several carcinoma and sarcoma subtypes. The most pronounced anti-tumor effect was
achieved in triple-negative breast cancer (TNBC), at doses as low as 0.033 mg/kg, suggesting a best-in-
class therapeutic index in light of the high tolerability in preclinical toxicology models. Administration
in a fully immune competent setting (EMT6/ROR1 orthotopic breast cancer model) led to a strong anti-
tumor response and a long-lasting anti-tumor immune protection dependent on CD8 T cells. Methods:
NBE-002-01 (NCT04441099) is a first-in-human, open-label, multi-center, phase (Ph) 1/2 study of
NBE-002 in adult patients with advanced solid tumors. Ph 1 of the study consists of a Dose Escalation
Cohort (DEC), utilizing an accelerated titration design, followed by a traditional 3+3 design, and an op-
tional Safety Expansion Cohort (SEC). Ph 2 will include two parallel Expansion Cohorts (EC), enrolling
patients with advanced TNBC (EC1) or other solid tumors (EC2), with Simon’s two-stage design. Key el-
igibility criteria include Eastern Cooperative Oncology Group performance status of 0-2 (Ph 1) or 0-1
(Ph 2), adequate organ function defined as: hemoglobin $9.0 g/dL, neutrophils $1500 /mL, platelets
$100000/mL, aspartate and alanine aminotransferases #2.5x the upper limit of normal (ULN), total
bilirubin #1.5x ULN, creatinine #1.5x ULN, left ventricular ejection fraction $50%. The primary ob-
jectives are to assess safety and tolerability and to establish the recommended dose for further develop-
ment (Ph 1), and to evaluate anti-tumor activity of (Ph 2). Secondary and exploratory objectives include
characterization of immunogenicity as well as pharmacokinetic and pharmacodynamic profiles. NBE-
002 is given intravenously once every three weeks until disease progression, unacceptable toxicity,
withdrawal of consent, or other protocol-specific criteria are met. Ph 1 dose escalation was initiated on
17 JULY 2020 and is still recruiting in the US. Ph 2 is planned to be initiated in 2022. Clinical trial
information: NCT04441099. Research Sponsor: NBE-Therapeutics.
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A phase II clinical trial of talazoparib monotherapy for PALB2 mutation-associated
advanced breast cancer.

Joshua James Gruber, Wyatt Gross, Alex McMillan, James M. Ford, Melinda L. Telli; Stanford Universi-
ty, Palo Alto, CA; Stanford University, Stanford, CA; Stanford Cancer Institute, Stanford, CA; Stanford
University School of Medicine, Stanford, CA

Background: PALB2 (Partner and Localizer of BRCA2) plays a critical role in the maintenance of geno-
mic integrity through its role in the Fanconi anemia and homologous recombination DNA repair path-
ways. Our recently reported phase II clinical trial (Gruber, et al. JCO 2019) showed that talazoparib
monotherapy was associated with single agent activity in germline PALB2 (gPALB2) mutation-associat-
ed advanced breast cancers. Of 5 patients with a germline PALB2 mutation, all 5 had reduction in tar-
get lesions > 20% with 3 of 5 achieving a RECIST 1.1 response. All patients had visceral metastases
and were heavily pretreated; one response occurred in a patient with 8 prior lines of therapy for meta-
static breast cancer. Clinical activity of the PARP inhibitor olaparib was also demonstrated in breast
cancer patients with gPALB2 mutations in the Olaparib Expanded trial (TBCRC 048). Thus, we believe
there is significant value in generating additional PARP inhibitor monotherapy data in subjects with ad-
vanced PALB2 mutation-associated breast cancer. We propose this phase II trial to better estimate the
rate of RECIST 1.1 objective response in this patient population. Methods: This is a single-arm, two-
stage, non-randomized study to assess the objective response rate (ORR) of talazoparib monotherapy in
patients with PALB2 mutation-associated advanced breast cancer. Eligible subjects will be adults with
inoperable locally advanced or metastatic breast cancer with a germline or somatic PALB2 mutation
with 0-3 prior therapies for advanced disease. Eligible patients must have a deleterious or suspected
deleterious mutation in PALB2 on a CLIA approved commercial germline or next generation sequencing
tumor assay. Study treatment is talazoparib 1mg PO daily. In stage 1, ORR will be assessed after 15 pa-
tients; if at least 2 responses are observed then an additional 15 patients will be enrolled; if less than 2
responses are observed the study will be terminated. The primary objective is to evaluate whether tala-
zoparib monotherapy can induce a 30% ORR in subjects with advanced breast cancer associated with a
PALB2 mutation. Response will be assessed by RECIST 1.1. Secondary objectives include safety, PFS,
clinical benefit rate, and patient-reported quality-of-life. Exploratory endpoints will assess for the pres-
ence of PALB2 loss-of-heterozygosity, biallelic mutations, correlation of ctDNA profile with treatment
response and the correlation of germline versus somatic mutations with response rate. This trial is cur-
rently activated and enrolling at Stanford Cancer Center and it is expected that 4 additional sites will be
added. Conclusion: This trial will evaluate gPALB2 as a biomarker for PARP inhibitor monotherapy in ad-
vanced or metastatic HER2- breast cancer. Clinical trial information: pending. Research Sponsor:
Pfizer.
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Phase II multicenter study of talazoparib for somatic BRCA1/2 mutant metastatic breast
cancer.

Neelima Vidula, Erica Blouch, Nora K. Horick, Erin Basile, Senthil Damodaran, Minetta C. Liu, Ami N.
Shah, Alvaro Moreno-Aspitia, Hope S. Rugo, Leif Ellisen, Aditya Bardia; Massachusetts General Hospi-
tal, Boston, MA; Massachusetts General Hospital Cancer Center, Boston, MA; The University of Texas
MD Anderson Cancer Center, Houston, TX; Mayo Clinic, Rochester, MN; Northwestern University, Chi-
cago, IL; Mayo Clinic, Jacksonville, FL; University of California, San Francisco, San Francisco, CA; Mas-
sachusetts General Hospital Cancer Center, Harvard Medical School, Boston, MA

Background: PARP inhibitors are approved for the treatment of HER2 negative metastatic breast cancer
(MBC) with germline BRCA1/2mutations, based on phase III studies demonstrating an improvement in
progression-free survival (PFS) compared to chemotherapy in this population and better patient re-
ported outcomes (Robson, NEJM, 2017; Litton, NEJM, 2018). However, germline BRCA1/2mutations
account for only 5-10% of breast cancer, limiting the current clinical applicability of PARP inhibitors.
Somatic BRCA1/2mutations are detectable in circulating cell-free DNA (cfDNA) in ~13.5% of patients
with MBC; in pre-clinical models, pathogenic somatic BRCA1/2mutations have been shown to respond
to PARP inhibition (Vidula, CCR, 2020). The purpose of this study is to evaluate the efficacy of talazo-
parib, a PARP inhibitor, in patients with MBC who have somatic BRCA1/2 mutations detectable in
cfDNA, in the absence of a germline BRCA1/2 mutation, which we hypothesize will be effective in this
setting. This study may help expand the population of patients with MBC who benefit from PARP inhibi-
tors. Methods: This is an investigator initiated multicenter, single arm, phase II clinical trial studying
the efficacy of talazoparib in 30 patients with MBC who have pathogenic somatic BRCA1/2 mutations
detected in cfDNA. Patients with MBC who are found to have pathogenic somatic BRCA1/2 mutations
detected in cfDNA in the absence of a germline BRCA1/2mutation are eligible. Patients may have triple
negative (with $ 1 prior chemotherapy), or hormone receptor positive/HER2 negative breast cancer
(with $ 1 prior hormone therapy). Patients may have received any number of prior lines of chemothera-
py, including a prior platinum (in the absence of progression). They must have adequate organ function
and ECOG performance status #2, and should not have previously received a PARP inhibitor. Patients
are treated with talazoparib 1 mg daily until disease progression or intolerability, with serial imaging us-
ing CT chest/abdomen/pelvis and bone scan performed at baseline and every 12 weeks, and cfDNA col-
lection every 4 weeks. Primary endpoint is PFS by RECIST 1.1. Patients are being enrolled in a two-
stage design with 80% power to demonstrate that the treatment is associated with success (PFS > 12
weeks) in $53% patients (4% alpha). Secondary endpoints include objective response rate and safety
(NCI CTCAE v 5.0). Exploratory analyses include studying serial changes in cfDNA BRCA1/2mutant al-
lelic frequency and comparing pre-and post-treatment cfDNA for the emergence of BRCA1/2 reversion
and resistance mutations. This study is activated and open at Massachusetts General Hospital, where 2
patients are completing screening. It is also opening soon at 6 other academic centers
(NCT03990896). Grant support includes a Pfizer ASPIRE award and 2020 Conquer Cancer Founda-
tion of ASCO – Breast Cancer Research Foundation – Career Development Award. Clinical trial
information: NCT03990896. Research Sponsor: Pfizer Aspire Award and Conquer Cancer Foundation
of ASCO CDA.
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Multi-center randomized study of pembrolizumab/carboplatin versus carboplatin alone in
patients with chest wall disease from breast cancer: TBCRC 044.

Neelima Vidula, Rita Nanda, Kathy D. Miller, Leisha A. Emens, Paula R Pohlmann, Vandana G
Abramson, Ben Ho Park, Minetta C. Liu, Andrei Goga, Hope S. Rugo; Massachusetts General Hospital,
Boston, MA; University of Chicago Medical Center, Chicago, IL; Indiana University Melvin and Bren Si-
mon Cancer Center, Indianapolis, IN; University of Pittsburgh Medical Center, Hillman Cancer Center,
Pittsburgh, PA; Georgetown Lombardi Comprehensive Cancer Center, Washington, DC; Vanderbilt-In-
gram Cancer Center, Nashville, TN; The Sidney Kimmel Comprehensive Cancer Center at Johns Hop-
kins University, Baltimore, MD; Mayo Clinic, Rochester, MN; University of California San Francisco
Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; University of California, San
Francisco, San Francisco, CA

Background: Chest wall recurrence is a subtype of breast cancer that is challenging to treat, and associ-
ated with a short duration of response to treatment and an increased risk of development of distant me-
tastases. Given the inflammatory nature of this disease and the association of chest wall disease with
lymphovascular invasion, which is correlated with higher programmed cell death 1 (PD-1) expression,
we hypothesized that immunotherapy may be beneficial as treatment. Combinations of immunotherapy
and chemotherapy have a synergistic effect and demonstrated efficacy in the treatment of metastatic
triple negative breast cancer (TNBC). This study is evaluating the efficacy of pembrolizumab, an anti-
PD-1 antibody, in combination with carboplatin, in patients with chest wall infiltration from breast can-
cer. This drug combination has shown efficacy in advanced lung cancer.Methods: This is a multicenter,
2:1 randomized phase II study of pembrolizumab/carboplatin (Arm A, 56 patients) vs. carboplatin (Arm
B, 28 patients) in 84 patients with chest wall disease from breast cancer, with or without distant metas-
tases. Patients may have TNBC, hormone receptor positive/HER2 negative (following receipt of 2 prior
hormone therapies), or HER2 positive breast cancer (with option to continue trastuzumab on study).
Pembrolizumab is administered as 200 mg IV every 3 weeks, and carboplatin as AUC 5 IV every 3
weeks. Patients on Arm A may continue pembrolizumab +/- carboplatin (Arm Ax) after completion of 6
cycles of treatment, while patients in Arm B can cross-over to pembrolizumab (+/- carboplatin) on pro-
gression (Arm Bx). Patients must have adequate organ function, performance status # 2, and may have
received any number of lines of prior chemotherapy. Patients undergo serial chest wall photography and
imaging (CT chest, abdomen, and pelvis, and bone scan) at baseline and every 6 weeks, as well as blood
collection for correlative studies and chest wall biopsies at baseline and after 2 cycles of treatment. The
primary endpoint is disease control rate (RECIST 1.1) at 18 weeks of treatment, and the study is pow-
ered to determine a 20% difference in disease control rates between arms (HR 0.52, a = 0.10, =
0.20). An interim analysis will occur for Arm B after 18 patients are enrolled, with a stopping rule for fu-
tility. Secondary endpoints include progression-free survival, toxicity (NCI CTCAE), and response based
on irRECIST and tumor programmed death ligand 1 (PD-L1) expression. Exploratory objectives include
evaluating changes in soluble PD-L1, tumor and peripheral blood immune composition, circulating tu-
mor cells and cell-free DNA, and MYC oncogene expression. This study (NCT03095352) is open at 7
sites in the Translational Breast Cancer Research Consortium (TBCRC). 52 patients are enrolled. Grant
funding is provided by Merck and UCSF. Clinical trial information: NCT03095352. Research Sponsor:
Merck and UCSF Breast Oncology Program Development Grant.
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