
which encodes a RAS-GTPase that negatively regulates Ras/MEK/ERK and PI3K/AKT/
mTOR pathways. NF1 alterations were the most significant (Odds Ratio 11.7, p¼ 0.00018,
FDR¼0.23) and the most prevalent in metastatic cases (�10%). As NF1 mutations lead to
protein loss of function, we modeled their effect in vitro by RNA interference and found
that it induces an increase in mTOR activation. Stably-interfered HER2þ cell lines will be
used to explore synergistic drug combinations in vitro and in vivo.

Conclusions: We provide proof of concept that secondary resistance to anti-HER2
agents can be mapped to specific genetic alterations in a sizeable fraction of patients.
Ongoing efforts are aimed at investigating if NF1 loss instructs HER2þ BC with a
metastasis-promoting phenotype as well as metabolic and transcriptional changes.

Legal entity responsible for the study: European Institute of Oncology.

Funding: Fondazione IEO-CCM University of Milan.

Disclosure: G. Curigliano: Advisor: Roche, Pfizer, Novartis, Lilly. All other authors
have declared no conflicts of interest.

19P The clinical impact of substituting multigene assays: Comparative
clinical analysis of PAM50-ROR versus 21-gene assay

C.J. Markopoulos1, L. Hochheiser2, J. Hornberger3, E. Hytopoulos4, M.C. Stoppler5,
M. Gitlin6

1Surgery, National & Kapodistrian University of Athens, Athens, Greece, 2Medicine,
University of Vermont, Burlington, VT, USA, 3Oncology, Genomic Health Inc., Redwood
City, CA, USA, 4Biostatistics, Genomic Health, Redwood City, CA, USA, 5Medicine,
Genomic Health Inc, Redwood City, CA, USA, 6Outcomes Research, BluePath Solutions,
Los Angeles, CA, USA

Background: The National Cooperative Cancer Network Guidelines (v3.2018, Oct
2018) state that 21-gene assay (Oncotype DX Breast Recurrence Score

VR

, Genomic
Health, Inc.) is the preferred multigene assay (MGA) to predict chemotherapy (CT)
benefit for early stage breast cancer (ESBC). We assessed the potential effects of substi-
tuting another MGA, PAM50-ROR (Prosigna

VR

, NanoString), for the 21-gene assay on
clinical outcomes.

Methods: We conducted a decision analysis using Markov Chain Monte Carlo simula-
tion (rjags package in R) to estimate posterior distributions in a cohort of 100,000
women with ESBC. The discordance of PAM50-ROR with the 21-gene Recurrence
Score

VR

result threshold for beneficial effects of CT (Sparano NEJM 2018) was extracted
from the only three published discordance studies. Effects of adjuvant CT on distant
recurrence, overall survival, and toxicities were based on Chandler et al. (JCO 2018)
outcomes over 25-year time horizon. Primary endpoints are incidence of distant recur-
rence, incidence of chemotoxicities, and overall survival.

Results: About 1 in 4 women (25%; IQR 16 - 28) tested with PAM50-ROR have results
discordant with 21-gene assay, resulting in an average increase of 2,466 of 100,000
women tested receiving CT (IQR -1,647 – 9,702). PAM50-ROR classifies 7% of women
as high risk who have RS� 25 (with chemotoxicities and no chemobenefit), 11% as
low/intermediate risk who have RS> 25 (with increased distant recurrence and
decreased survival among those not treated with CT), and 25% as intermediate who
have RS� 25, of whom>7% are likely to receive CT. The consequent effect of treat-
ment choices based on discordant test is an increased incidence of distant recurrences
(3,052; IQR 1,212 – 3,319), increased incidence of toxicities (696; IQR -324 – 2,228),
and decreased years of overall survival (34,255 y; IQR 16,586 – 38,118).

Conclusions: Use of PAM50 ROR compared with the 21-gene assay may lead to an
increase in CT recommendations and potentially less desirable clinical consequences.
Implementation of new incentives to create value-based oncology care needs safeguards
to focus use towards optimal interventions.

Legal entity responsible for the study: Genomic Health, Inc.

Funding: Genomic Health, Inc.

Disclosure: C.J. Markopoulos: Consultant: Genomic Health Inc.; Educational grants:
AstraZeneca, Pfizer, Novartis. L. Hochheiser: Consultant: Abbott (providing guidance
and direction as part of a Payor Advisory Board); Manuscript consultant: Genomic
Health, Inc. J. Hornberger, E. Hytopoulos, M.C. Stoppler: Employee, owns stock:
Genomic Health, Inc. M. Gitlin: Consultant: Genomic Health.

20P ERBB2 mRNA as predictor of response to anti-HER2 antibody-drug
conjugates (ADC) in breast cancer (BC)

G. Griguolo1, F. Bras�o-Maristany2, T. Pascual3, N. Chic4, M. Vidal4, B. Adamo4,
T. Giarratano1, M.V. Dieci5, V. Guarneri5, A. Prat2

1Medical Oncology 2, Istituto Oncologico Veneto IRCCS, Padua, Italy, 2Translational
Genomics and Targeted Therapeutics in Solid Tumors, Institut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), Barcelona, Spain, 3SOLTI Breast Cancer
Cooperative Group, Barcelona, Spain, 4Medical Oncology, Hospital Clinic de Barcelona,
Barcelona, Spain, 5Department of Surgery, Oncology and Gastroenterology, University
of Padua, Padua, Italy

Background: Quantitative measurements of HER2 might identify the probability to
respond to anti-HER2 ADCs better than semi-quantitative methods such as immuno-
histochemistry (IHC).

Methods: Expression of 55 BC-related genes was determined by nCounter in tumor
samples from a retrospective series of 58 T-DM1-treated patients (pts) with advanced
BC from two independent institutions. Genes associated with T-DM1 overall response
(OR; partial or complete) were identified using two-class unpaired SAM. Cutoff Finder
(Plos One 2012) was used to optimize cutoff to predict OR. Uni- and multi-variate
analysis for OR were performed using logistic regression. Nine BC cell lines (4 HER2-)
were treated with T-DM1 (1.25 mg/ml) for 72 hours; treatment response (reduction in
cell viability) was correlated to ERBB2 levels. Finally, % of ERBB2-high tumors across
HER2 IHC groups was explored in 392 and 368 primary BCs from an in-house
(nCounter) and the TCGA (RNAseq) datasets, respectively.

Results: HER2 IHC status in T-DM1-treated pts was: IHC0 (n¼ 5), IHCþ1 (n¼ 3),
IHCþ2 (n¼ 12), IHCþ3 (n¼ 35). 60% of pts were HRþ, 72% received 1 prior line of
trastuzumab and 93% had visceral metastases. OR rate was 43%, median PFS was 5.3
months (95% CI 3.9-7.6). GRB7 and ERBB2 were the top 2 genes associated with OR
(FDR<1%). Although HER2 IHC (3þ vs� 2þ) was associated with OR in univariate
analysis (p¼ 0.027), only ERBB2 expression (ORR 1.93, p¼ 0.021) and number of
prior therapy lines (0-1 vs� 2) were independently associated with OR. An ERBB2 cut-
off was optimized to predict OR (100% sensitivity, 36.4% specificity, AUC 0.69). In BC
cell lines, the ERBB2 cutoff predicted T-DM1 activity (median cell viability 43% vs.
100%, p¼ 0.015). Importantly, T-DM1 response across BC cell lines strongly corre-
lated with ERBB2 continuous expression (r¼ 0.88). Finally, ERBB2-high distribution
within HER2 IHC groups in both datasets (in-house and TCGA) was: 0% and 0%
(IHC0), 1.10% and 0.59% (IHCþ1), 0% and 0% (IHCþ2/non-amplified), 9.38% and
25% (IHCþ2/amplified) and 76.68% and 79.63 (IHCþ3).

Conclusions: ERBB2 expression is associated with T-DM1 efficacy in BC regardless of
HER2 IHC status. Lower ERBB2 cutoffs might be needed for highly potent anti-HER2
ADCs such as DS-8201.

Legal entity responsible for the study: Translational Genomics and Targeted
Therapeutics in Solid Tumors, August Pi i Sunyer Biomedical Research Institute
(IDIBAPS), Barcelona, Spain.

Funding: Asociaci�on Espa~nola Contra El Cancer (AECC, Postdoctoral 2017)
University of Padua (DOR 1721185/17 - DOR 1830512/18).

Disclosure: G. Griguolo, T. Giarratano: Travel grants: Pfizer. T. Pascual: Advisory
board: Roche. M.V. Dieci: Consultancy role: Eli Lilly, Genomic Health; Advisory
boards: Eli Lilly, Celgene. V. Guarneri: Institutional research grant: Roche; Advisory
boards: Eli Lilly, Roche, Novartis; Speaker’s bureau: Eli Lilly, Novartis. A. Prat:
Advisory role, speaker fees: Daiichi Sankyo, NanoString, Roche, Novartis, Pfizer, Lilly;
Funding: NanoString Technologies, Roche, Novartis. All other authors have declared
no conflicts of interest.

21P Characteristics of circulating tumor DNA (ctDNA) in patients with ER-
positive (ER1), HER2-negative (HER2-) metastatic breast cancer (MBC)
on different lines of endocrine treatment

M.K. Bos1, D.T. Kruger2, M.P.H.M. Jansen1, J.W.M. Martens1, E. Boven2, S. Sleijfer1

1Medical Oncology, Erasmus MC Cancer Institute, Rotterdam, Netherlands, 2Medical
Oncology, Amsterdam UMC/Vrije Universiteit Amsterdam/Cancer Center Amsterdam,
Amsterdam, Netherlands

Background: ctDNA is emerging as a non-invasive disease-monitoring biomarker
alternative to a tissue biopsy. In this study, we characterized ctDNA from patients with
ERþ, HER2- MBC 1) starting first-line non-steroidal aromatase inhibitors (NSAIs)
and 2) refractory to treatment with NSAI.

Methods: Patients starting treatment with NSAIs (cohort 1, n¼ 100) and patients
refractory to NSAIs, starting treatment with everolimus/exemestane (cohort 2,
n¼ 164) were included in this analysis. Longitudinal plasma samples and whole
genome sequencing (WGS) data from paired metastatic tissues, collected at baseline,
were available from 23 patients in cohort 1. Cell-free DNA (cfDNA) (10ng) was charac-
terized by targeted next generation sequencing (NGS) for hotspot mutations in 10
genes. Numbers of specific mutations and mutant molecules/mL and numbers were
compared for both cohorts and related to PFS for cohort 1.

Results: Patients in cohort 2 more often had detectable ctDNA (76% vs 53%,
p< 0.001) and�3 specific mutations (18% vs 3%, p¼ 0.001) when compared to
patients in cohort 1. Mutations in ESR1 (40% vs 9%, p< 0.001) and PIK3CA (46% vs
29%, p¼ 0.009) were enriched in patients in cohort 2, of whom ESR1 mutations were
more often polyclonal (11% vs 1%, p¼ 0.009). The most frequently identified ESR1
variants were p.E380Q in cohort 1 (n¼ 4) and p.D538G and p.Y537S in cohort 2
(n¼ 38, n¼ 27). Mutations in KRAS and ERBB3 were only detected in cohort 2
(p¼ 0.331, p¼ 0.232). The median number of mutant molecules/mL in ctDNA-
positive patients did not significantly differ between cohort 1 and cohort 2 for all muta-
tions (48 vs 54, p¼ 0.87). In cohort 1, mutant molecules/mL and numbers of mutations
were not significantly associated with PFS (p¼ 0.393, p¼ 0.384). Analysis of 23
patients with longitudinal plasma samples and WGS data from metastatic tissue is
ongoing and will be presented at the meeting.

Conclusions: Patients refractory to endocrine therapy develop more heterogeneous
disease demonstrated by higher number of mutations detected in ctDNA.

Legal entity responsible for the study: Erasmus Medical Center.

Funding: Novartis Merck KGaA.

Disclosure: All authors have declared no conflicts of interest.
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