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Predictive and prognostic factors

P209
Mammographic breast density: visual and automated
measurement, its role in tumor size and prognostic factors
M. Izquierdo*, J. Browne, S. Garcia, F. Tresserra, M. Garcia, S. Baulies,
C. Ara, M.A. Pascual, R. Fabregas, Hospital Universitari Dexeus
Barcelona, Spain

Goals: Study the visual and automatic measurement of mammo-
graphic breast density and its implications as a prognostic factor.
Methods: Study the visual and automatic measurement of mammo-
graphic breast density according to the breast imaging data system
(BI-RADS) in 212 patients with invasive unifocal breast cancer (not
microinvasive) who did not perform neoadjuvant chemotherapy and
surgery before.
Analyze the tumor size globally andwith the BIRADSmammographic
breast density categories, comparing the histological tumor size,
versus the clinical size, ultrasound size, mammographic size and size
of the magnetic resonance, a regression is made to study which test
values the size better, and the correlation of DMR with prognostic
factors (RE, RP, HER2, Ki67, p53).
Results: The comparison of Visual DMR and Automatic DMR, visual
DMR 2 the DMR Automatic matches in 40.6% (41/101), in 58.4%
(59/101) the DMR is 1, the visual DMR 3 matches with DMR 3
automatic in 32.1% (9/28), in the DMR 3 automatic 64.3% (18/28) is
lower (p < 0.001). When comparing Visual DMR and Automatic DMR,
visual DMR 2 the DMR Automatic matches in 40.6% (41/101), in 58.4%
(59/101) the DMR is 1, the visual DMR 3 matches with DMR 3
automatic in 32.1% (9/28), in the DMR 3 automatic 64.3% (18/28) is
lower (p < 0.001). The study of BMI with DMR, a BMI> 30 there are 0
cases DMR BIRADS 4 (visual and automatic), BMI 15–29.9 there are 0
cases DMR BIRADS 4 automated and 4 cases (14.8%) with DMR
BIRADS 4 visual. DMR is not correlated (p = ns) with prognostic
factors (ER, PR, HER2, Ki67, Histological Grade). The study of size
using linear regression showsus a better estimatewith less variability
with ultrasound and magnetic resonance. (x̅ + 1.96 σ)
Conclusions: Visual measurement overestimate MBD versus auto-
matic measurement according BIRADS categories. Ultrasound and
magnetic resonance estimate tumor size better with less variability.
MBD is not related to tumor prognostic factors.
Conflict of Interest: No significant relationships.

P210
The mathematical model for predicting the earliest diagnostics
period of the secondary distant metastases growth process of
breast cancer
E. Tyuryumina*, A. Neznanov. International Laboratory for Intelligent
Systems and Structural Analysis, National Research University Higher
School of Economics, Moscow, Russian Federation

Goals: Previously, the mathematical models (CoMPaS and CoM-III)
of primary tumor (PT) growth and secondary distant metastases
(sdMTS) growth of breast cancer (BC) considering TNM classification
have been presented (Tyuryumina E., Neznanov A.; 2017, 2018).
Goal: To detect the earliest diagnostics period of visible sdMTS via
CoMPaS and CoM-III.
Methods: The models CoMPaS and CoM-III rest on exponential
growth model and complementing formulas and correspond to TNM
classification. The CoMPaS and CoM-III allow for calculating: (1) the
tumor volume doubling time (TVDT) of the PT and the sdMTS
(CoMPaS); (2) the correction coefficient of the sdMTS spreading rate
in patients with lymph node MTS related with the PT growth rate
(CoM-III); (3) the earliest diagnostics periods of the sdMTS. The
CoMPaS model reflects the stages I-II (T1-3N0M0), the growth
processes of PT and sdMTS in BC patients without lymph nodes
MTS. The CoM-III describes the stages II-III (T1-3N1-3M0), the growth
processes of PT and sdMTS in BC patients with lymph nodes MTS.

Results: The critical growth periods have been defined via themodels
CoMPaS and CoM-III: (1) the non-visible growth period of PT of
BC; (2) the non-visible growth period of sdMTS of BC; (3) the
visible growth period of sdMTS of BC. The CoMPaS and CoM-III
correctly describe the growth period of PT and corresponds to TNM
classification (parameter T), the growth period of the sdMTS
(parameter M) and the 10–15-year survival of BC patients consider-
ing TNM classification. The CoMPaS correctly describes the growth of
PT in BC patients with T1-3N0M0 stages and helps to calculate the
period inwhich the sdMTS might appear (M1). The CoM-III correctly
describes the growth of PT in BC patients with T1-3N1-3M0
stages and helps to calculate the period in which the sdMTS might
appear (M1).
Conclusions: Themodels CoMPaS and CoM-III and the corresponded
software tool can help: (1) to optimise the process of detecting
the earliest diagnostics periods of sdMTS in BC patients (T1-3N0-3M0)
considering TNM classification and the growth rate of PT and sdMTS
of BC; (2) to improve the effectiveness of the earliest diagnostics
and to start the earliest treatment of small sdMTS in BC patients
(T1-3N0-3M0); (3) to increase the survival of BC patients with sdMTS
(T1-3N0-3M0).
Conflict of Interest: No significant relationships.

P211
Integration of whole-genome sequencing and functional
screening identifies a prognostic signature for lung metastasis
in triple-negative breast cancer
G. Xie1*, H. Yang1, D. Ma1, Y. Sun2, H. Chen2, X. Hu1, Y. Jiang1, Z. Shao1,3.
1Department of Breast Surgery, Fudan University Shanghai Cancer
Center, Shanghai, China, 2Department of Thoracic Surgery, Fudan
University Shanghai Cancer Center, Shanghai, China, 3Institutes of
Biomedical Sciences, Fudan University Shanghai Cancer Center,
Shanghai, China

Goals: Lungmetastasis is one of the leading causes of death for triple-
negative breast cancer (TNBC). We sought to characterize the genetic
alterations underlying TNBC lung metastases by integrating whole-
genome sequencing and functional screening. Further, we aimed to
develop a metastasis-related gene signature for TNBC patients to
improve risk stratification.
Methods: In this prospective observational study, we first conducted
whole-genome sequencing of paired primary tumor and lung
metastasis from one TNBC patient to identify potential genetic
driver alterations. An in vivo gain-of-function screening using an
amplified open reading frame library was then employed to screen
candidate genes promoting lung metastasis. Finally, we applied Cox
proportional hazard regression modeling to develop a prognostic
gene signature from 14 candidate genes in TNBC.
Results: Compared with the primary tumor, copy number amplifica-
tions of chromosomes 3q and 8q were identified in the lung
metastasis. We discovered an enrichment of 14 genes from chromo-
somes 3q and 8q in mouse lung metastases model. We further
developed and validated a four-gene signature (ENY2, KCNK9,
TNFRSF11B and KCNMB2) that predicts recurrence-free survival and
lung metastasis in TNBC. Our data also demonstrated that upregu-
lated expression of ENY2 could promote invasion and lungmetastasis
of TNBC cells both in vitro and in vivo.
Conclusions: In conclusion, our study reveals functional genes with
copy number amplifications among chromosome 3q and 8q in lung
metastasis of TNBC. And we develop a functional gene signature that
can effectively stratify patients into low- and high-risk subgroups of
recurrence, helping frame personalized treatments for TNBC.
Conflict of Interest: No significant relationships.
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