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S2-PP1: The genomic landscape of high grade serous

ovarian tumors is defined by loss of BRCA1
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High Grade Serous Ovarian Cancer (HGSOC) is typically diagnosed

at late stage and most patients progress through tumor recurrence

events, eventually developing chemoresistance. To identify the

genomic changes that underlie chemoresistance in HGSOC we per-

formed whole genome sequencing (WGS), ultra-deep RNA-Seq,

whole genome bisulfate sequencing (WGBS) and proteomics in

paired chemotherapy naı̈ve primary and recurrent tumors from 34

patients (11 BRCA1/2 germline carriers (BRCA ?); 25 patients

without germline BRCA1/2 deleterious variants (BRCA-)).

We generated a genomic landscape of the changes that occur as a

result of chemoresistance. WGS analysis showed the genomes of both

primary and recurrent HGSOC tumors to be highly unstable;

BRCA ? tumors were deficient in homologous repair and harbor

large numbers of deletions and duplications, while BRCA- tumors

carry high numbers of foldback inversions. Somatic SNV, Indel and

SV analysis reveal monoclonal and polyclonal seeding of recurrent

tumors that are highly related to chemoresistant clones present in the

primary tumor. Two patients showed a unique sub-population of

clones that were able to leave the peritoneal cavity and metastasize to

the brain. The methylation and gene expression programs established

in the primary tumors were largely unchanged in recurrent tumors,

even after multiple relapse events and multiple lines of chemotherapy

agents. A significant difference in the tumor microenvironment

123

Familial Cancer (2023) 22:345–397

https://doi.org/10.1007/s10689-023-00332-5

http://crossmark.crossref.org/dialog/?doi=10.1007/s10689-023-00332-5&amp;domain=pdf
https://doi.org/10.1007/s10689-023-00332-5


identified a distinct pathway of immune evasion in BRCA- tumors

whereby neoantigens are not able to stimulate immune cell infiltra-

tion. Using this multi-omic combinatorial approach we have

demonstrated that the pathways underlying chemoresistance are

established prior to diagnosis in most patients and remain largely

static through disease progression. Differences in the tumor genome

between BRCA ? and BRCA- tumors influence immune cell infil-

tration and the tumor microenvironment, likely contributing to

improved survival in BRCA ? patients.

S2-PP2: Replication stress and defective checkpoints

render Fallopian tube epithelial cells as putative driver

of high-grade serous ovarian cancer
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BRCA1 germline or somatic mutation is associated with 40-50%

lifetime risk of developing high-grade serous ovarian cancer

(HGSOC), one of the most lethal subtypes of ovarian epithelial

cancer. Based on clinical and molecular evidence, it has been pro-

posed that HGSOC primarily originates in the fallopian tube.

However, the molecular basis for why the fallopian tube epithelium is

more prone to tumorigenesis than the ovarian surface epithelium is

not known.

Here, we report that fallopian tube epithelial (FTE) cells are

especially susceptible to cancer driving events like increased repli-

cation stress (RS) and defects in checkpoint activation compared to

isogenic ovarian surface epithelial (OSE) cells. FTEs showed

increased sensitivity to RS-inducing agents, impaired stalled repli-

cation fork repair response, increased fork degradation and collapse,

defective G2/M cell cycle checkpoint and increased potential for

tumorigenesis.

Our work with isogenic human fallopian tube and ovarian sections

from women with and without BRCA1 mutation reveals increased

accumulation of 53BP1, a replication stress marker, in the fallopian

tubes but not in the ovarian surface epithelia. We also show that

BRCA1 heterozygosity exacerbates these defects, creates haploin-

sufficiency for RS suppression, and leads to a more aggressive tumor

phenotype. Together, our results provide a mechanistic rationale in

support of fallopian tube epithelium as site of origin for HGSOC,

investigates the effect of BRCA1 heterozygosity on ovarian tumori-

genesis and lays the foundation to target early drivers of HGSOC.
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Background: Pathogenic coding region mutations in BRCA1,

BRCA2 and PALB2 are major contributors to hereditary breast cancer

(HBC) but collectively explain less than a quarter of the families

tested in clinical practice. Little attention has been given to the pos-

sibility that many of these families may be explained by known HBC

genes which are inactivated via mechanisms other than coding region

and essential spice site mutations. We explored the contribution of

non-coding variants and inherited promoter hypermethylation in

women with HBC but where clinically ascertained genetic causes had

been excluded.

Methods: Germline and breast cancer DNA were obtained from index

cases of breast/ovarian cancer families from the BEACCON study

(npj Breast Cancer 2021, 7:78). For methylation analysis, the entire

promoter region of 16 HBC genes were sequenced using the Twist

NGS Methylation system in blood DNA from 898 cases with high

Manchester scores (average 26.9) of which 90 had scores[ 34. For

intronic variant analysis, whole genome sequencing is being per-

formed on breast cancer DNA from 41 carriers of very rare variants

and/or predicted deep intronic splice disrupting variants in BRCA1,

BRCA2 and PALB2 to assess for bi-allelic inactivation and homol-

ogous recombination deficiency (HRD).

Results: No hypermethylation was detected for any of the 16 HBC

genes although hemizygous BRCA1 promoter hypermethylation was

confirmed in 3 cases previously reported Evans et al. (Am J Hum

Genet, 2018. 103:213-20). Of the 34 non-coding variants BC analysed

to date, 26% showed loss of the wild-type allele and high HRD scores

while the remaining were classified as benign based on loss of the

variant allele and/or low HRD scores.

Conclusions: Constitutional hemizygous promoter hypermethylation

of known HBC genes is not a significant contributor to HBC. Whole

genome tumor sequencing is an effective approach for triaging

potentially pathogenic non-coding variants for subsequent functional

validation studies.

S4-PP2: Multiplexed assays of variant effect for all

possible missense alterations located in the DNA

Binding Domain of BRCA2
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Many inherited missense variants ([ 4000) have been detected in

BRCA2 by clinical genetic testing. Few of these have been estab-

lished as pathogenic variants that inactivate BRCA2 function and

confer high risks of breast and ovarian cancer, or as benign missense

variants that have no influence on BRCA2 function. Here we report

on the functional characterization of 450 clinically observed missense

variants in the DNA binding domain (DBD) of BRCA2 using a

homology directed DNA repair (HDR) cell-based assay that evaluates

the influence of variants on the homologous recombination DNA

repair activity of BRCA2.
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Among these, 137 reduced BRCA2 activity greater than 70%.

Combining the results from the HDR assay that provides strong

evidence of pathogenicity under the PS3/BS3 rule from the ClinGen/

ACMG/AMP variant classification model led to clinical classification

of 439 of 450 (97.6%) of these variants. In parallel, high throughput

deep mutational scanning of all possible single nucleotide changes in

the exons encoding the helical and OB1 regions of the DNA binding

domain of BRCA2 was conducted using a cell survival assay in HAP1

haploid human cell line. Of 2296 possible missense variants resulting

from these alterations, 90.4% yielded reproducible functional results

from triplicate experiments. Sensitivity and specificity based on stop

codons and synonymous variants was greater than 90% for all exons.

From these studies, over 300 missense variants were identified as

deleterious. Comparison with results from individual HDR functional

assays showed greater than 95% positive correlation. Combining the

functional results with other rules-based data in a ClinGen/ACMG/

AMP classification model resulted in classification of greater than

95% of all missense variants. These findings appear to resolve the

clinical relevance of the majority of VUS in this region of BRCA2.

The results are expected to improve clinical management of many

patients diagnosed with these BRCA2 VUS.

S5-PP1: Increase in tumor DNA testing

during nationwide implementation of the Tumor-First

workflow to optimize identification of heredity

in epithelial ovarian cancer
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Introduction: Genetic testing in epithelial ovarian cancer (OC)

patients is crucial to identify a hereditary cause like a germline

pathogenic variant (PV) in BRCA1/2, RAD51C/D, BRIP1 or PALB2.

An efficient genetic testing strategy has been initiated, ‘‘Tumor-

First’’, which means that OC tumor DNA is systematically examined

for PV in OC risk genes, that may be somatic or derived from the

germline. This high quality tumor DNA test is a pretest for germline

testing and simultaneously informs on the effectiveness of treatment

with PARP inhibitors. Solely those patients with a PV in tumor DNA

(around 15%) are referred for germline testing. This targeted work-

flow saves a considerable amount of healthcare costs and time. This

study evaluates the implementation of Tumor-First in the Netherlands

(17 million residents).

Methods: We analyzed the uptake of tumor DNA testing amongst

newly diagnosed OC patients, yield of testing, germline testing rates,

and the process of implementation. OC patients were selected by

searching the nationwide pathology database. Uptake of germline

testing amongst these patients was collected from all genetic centers.

Results: From 2019 till 2021, we obtained pathology information of

2404 OC patients with a median age of 65. In this cohort, 1679 tumor

DNA tests were systematically performed, of which 1639 (98%) were

considered successful. Tumor PV in OC risk genes were detected in

240 patients (15%). Nationally, the tumor DNA testing rate increased

over the years, being 58% in 2019, 72% in 2020 and 81% in 2021.

Results on 2022 and germline testing uptake are expected soon.

Conclusion: The increase in systematic tumor DNA tests shows that

national implementation of the Tumor-First workflow is possible.

Because Tumor-First in OC is effective, saves healthcare costs and

most likely will diminish disparities, we advocate further dissemi-

nation of the Tumor-First approach in other countries.
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Background: MRI surveillance is offered as screening to women at

high risk of breast cancer due to a mutation in BRCA1 or BRCA2.

MRI is a sensitive screening test, but the impact of MRI surveillance

on reducing mortality has not been defined.

Materials and Methods: Women with a BRCA1 or BRCA2 mutation

were identified from an international registry. There were 2832

women who were between age 30 and 70 and who were cancer-free at

baseline who were included in this prospective analysis. Subjects

completed a baseline questionnaire between 2000 and 2015 and a

follow-up questionnaire every two years thereafter. Subjects who had

an MRI more than one year prior to enrollment in the study or who

had a bilateral mastectomy prior to enrollment were excluded.

Abstracts 347

123



Women were followed from the date of the baseline questionnaire or

age 30 until age 75, last follow-up or death from breast cancer.

Women were considered exposed after entering an MRI screening

program. Cox proportional hazards modelling was used to estimate

the hazard ratio (HR) and 95% confidence intervals (CI) for breast

cancer mortality and all-cause mortality associated with entering an

MRI screening program.

Results: In the cohort, 2078 of the 2832 women (73%) had one or

more screening MRIs. A mean follow-up of 8.9 years found that, 464

women (16%) developed breast cancer and 45 women (1.6%) died of

breast cancer. The age-adjusted hazard ratio for breast cancer mor-

tality associated with entering an MRI program was 0.35 (95% CI

0.19-0.79; P = 0.001). The age-adjusted hazard ratio for all-cause

mortality was 0.55 (95% CI 0.38-0.79; P = 0.001).

Conclusion: Among women with a BRCA1 or BRCA2 mutation,

MRI surveillance is associated with a significant reduction in breast

cancer mortality, compared to conventional screening.
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Background: Risk-reducing mastectomy is offered to women with a

BRCA1 or BRCA2 pathogenic variant who face a high lifetime risk

of breast cancer. The risk of breast cancer is reduced with risk-re-

ducing mastectomy, but there are limited data on the impact on breast

cancer mortality.

Methods: Eligible women were identified from an international

registry of women with BRCA1 and BRCA2 pathogenic variants.

Data on risk-reducing mastectomy and cancer incidence were col-

lected by questionnaire and updated biennially. We employed a

pseudo-randomised trial design whereby each woman who had a risk-

reducing mastectomy was matched to a single woman who did not

have a risk-reducing mastectomy or breast cancer (at that time or

prior) on year of birth, gene (BRCA1 or BRCA2), and country of

residence. Using Cox proportional hazards analysis, we estimated the

hazard ratio (HR) and 95% confidence intervals (CI) for dying of

breast cancer in the follow-up period associated with a risk-reducing

mastectomy.

Results: There were 1,654 women included in the analysis; 827

assigned to the risk-reducing mastectomy arm and 827 assigned to the

control arm. After a mean follow-up of 6.3 years, there were 20

incident breast cancers (including 15 occult cancers) and two deaths

from breast cancer in the mastectomy arm, and 100 incident breast

cancers and 7 deaths from breast cancer in the control arm (hazard

ratio for breast cancer mortality = 0.29; 95% CI 0.06-1.47; p = 0.13).

Conclusions: In women with a BRCA1 or BRCA2 pathogenic vari-

ant, risk-reducing mastectomy reduces breast-cancer specific

mortality.

S8-PP1: Implementation of risk stratified breast cancer

screening: clinical use of multifactorial risk assessment

including polygenic risk scores to guide

recommendations
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Background: In Canada, women ages 50 to 74 are recommended to

have a mammogram every 2 to 3 years. Some programs also rec-

ommend annual mammography for women with known breast cancer

risk factors and MRI with mammography for women at high risk. In

Ontario and Quebec, women ages 40-69 who had a mammogram

were recruited to the PERSPECTIVE I&I (Personalized Risk

Assessment for Prevention and Early Detection of Breast Cancer:

Integration and Implementation) project. This analysis examines the

effectiveness of multifactorial risk assessment on a population

including a polygenic risk score (PRS) to guide screening

recommendations.

Methods: All eligible participants completed an entry questionnaire

that considered family history information and other risk factors,

provided a saliva sample for genetic testing, and had their mammo-

graphic density abstracted. For the 3,789 participants, a 10-year breast

cancer risk was estimated using the CanRisk prediction tool (www.

canrisk.org) including the PRS. Screening recommendations by risk

level and risk factors were compared.

Results: Among participants, 79.6% were at average risk; 15.8% at

higher than average risk; and 4.6% at high risk. Of the 478 women

who may be screened annually as they had extremely dense breasts,

48.1% were average risk, 34.7% higher than average risk and 17.2%

high risk. For the 1,439 women with at least one first degree relative

with cancer who may be screened annually, 69.4% were average risk,

22.2% higher than average risk, and 8.3% high risk. Of those esti-

mated to be at high risk (n = 173), most (69.3%) had a higher PRS.

Conclusions: Using risk levels can provide more appropriate rec-

ommendations by reducing over screening in those at average risk and

increasing screening for those at higher risk. Including the PRS would

identify a higher proportion of women at high risk than other risk
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factors. Multifactorial risk prediction may inform risk-based screen-

ing recommendations.

S8-PP2: Addition of breast density (BD) and polygenic

risk score (PRS) In breast cancer (BC) risk estimation

among women with family history (PRiSma Study)
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Background: Unaffected women with BC family history and no

gemline pathogenic variant (PV) are often tiered in a moderate-risk

group. Several predictive models incorporate genetic and classical

risk factors to obtain short- and long-term BC risk. We aimed to 1)

evaluate the change in risk stratification when adding BD and PRS to

classical and genetic risk factors, and family history; 2) assess the

feasibility of incorporating the 313 SNPs into clinical practice; 3)

investigate risk-communication preferences for individualized geno-

mic-based risk-assessment

Material and methods: Multicentric study of 772 unaffected women

aged 30-65 years old with a BC family history and no PV in a major

BC susceptibility gene. Generation of SNPs panel from the 313

BCAC-SNPs was performed using two TaqMan OpenArray plates.

PRS calculation was performed according to the original formulae

(Mavaddat et al., 2019). BC risk estimation was calculated with

BOADICEA v6. Three BC 10-year risk groups were determined:

average, moderate, and high (\ 3%, 3-8%,[ 8% respectively).

Results: Overall, 664/772 (86%) candidates accepted to enroll. Of the

original 313 SNPs, 268 were successfully genotyped. The addition of

BD modified the BC category in 25% (10% increased risk-group, and

15% decreased risk-group), while the addition of BD and PRS

changed the risk group in 33% (14% increased; 19% decreased). Sixty

percent preferred percentages for personal-risk communication, and

61% preferred the graphic line format for comparison of their risk

with population-based.

Conclusions: A high uptake for individualized BC risk estimation

was observed. The 313 SNPs-genotype using conventional diagnostic

tools was challenging. The addition of BD and PRS to classical risk

factors and family history yielded a wider distribution of BC risk,

with 33% of women changing their baseline risk group. Almost 20%

decreased their BC risk group. The percentage of risk and the graphic

line format were mostly preferred for communication.

S8-PP3: Comparison of the impact of integrating

BRCA1 and BRCA2 pathogenic variants and polygenic

risk score for individual genetic risk estimation in three

cancer types

Ryoko Yamada1, Yoshiaki Usui1, Kazuo Miyazawa1, Yusuke
Iwasaki1, Mikiko Endo1, Yoichiro Kamatani2, Koichi Matsuda2,
Yoshinori Murakami2, Kaoru Ito1, Yukihide Momozawa1
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Both rare pathogenic variants in BRCA1 and BRCA2 (BRCA1/2) and

common germline variants are known to influence cancer develop-

ment. However, integration of these factors has only been evaluated

by each cancer. We assessed individual genetic risk by integrating

BRCA1/2 and polygenic risk score (PRS) calculated from genome-

wide common variants and compared the impact of integration

between prostate, female breast, and gastric cancers.

We analyzed 12,194 prostate, 11,742 female breast, 10,888 gastric

cancer cases, and 69,316 non-cancer controls with imputed genotype

data and sequencing data of BRCA1/2 from BioBank Japan. The

samples were divided into two groups; genome-wide association

study, derivation, and cross-validation of PRS were conducted in one

group, and risk estimation by integrating BRCA1/2 and PRS was

performed in the other group.

For the three cancers, the vigintile with the lowest or highest PRS

showed odds as high as 0.3-0.7 or 1.3-4.7 compared with the tenth in

vigintile, respectively, suggesting that each cancer risk was stratified

by PRS. The results of BRCA1/2 and PRS-integrated risk estimation

showed different trends by cancer type. When non-carriers of

pathogenic variants in BRCA1/2 with middle PRS was set as a ref-

erence, non-carriers with high PRS showed higher risk (odds

ratio(OR): ˜6.8) than carriers with low PRS (OR: ˜2.8) in prostate

cancer. In breast cancer, carriers of BRCA1/2 showed higher risk than

non-carriers regardless of PRS (OR:˜10). In gastric cancer, carriers of

BRCA1/2 showed higher risk than non-carriers regardless of PRS, but

not as high as that of breast cancer (OR:˜2).

Our results suggest that the importance of integrating BRCA1/2

and PRS for risk estimation would be different by cancer type;

evaluating PRS in addition to BRCA1/2 may help identify individuals

at high risk in prostate cancer, whereas clinical meanings of inte-

grating these factors may be limited in the other cancers.

S9-PP1: Hereditary cancer testing In an unselected

‘‘Healthy’’ Canadian population: Is it time to consider

population screening?

Jessica Gu1, Heather Andrighetti1, Justin Lorentz1, Allison
Hazell1, Lea Velsher1,2

1Medcan, Toronto, ON, Canada; 2North York General Hospital,

Toronto, ON, Canada
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Introduction: Medcan, a preventative wellness clinic in Toronto, is

the first Canadian centre to offer genetic screening to unselected

(’healthy’) individuals. As genetic testing may lead to personalized

medical management and reduced disease burden through early

detection, population-based screening is of considerable interest, but

in need of additional data and clear protocols.

Methods: In September 2017, Medcan began offering Invitae’s

proactive gene panels as an opt-in private-pay service. The panel is

derived from ACMG59/73 recommendations and currently includes

60 hereditary cancer genes, 19 of which are associated with hereditary

breast and/or ovarian cancer (HBOC). Only pathogenic and likely

pathogenic variants are reported, and positive patients are referred for

screening and/or management according to existing clinical

guidelines.

Results: Data collection is ongoing. To date, over 5,000 patients have

completed testing, with positive yields of 5.3% for any hereditary

cancer risk and 3.7% for HBOC risks. 11 HBOC positive patients

(5.6%) were identified to have a second hereditary cancer predispo-

sition. Within our HBOC-positive cohort, 82.8% received a

recommended medical management change, and only 44.4% reported

a relevant personal and/or family history of the associated breast and/

or ovarian cancer. In Ontario, eligibility for genetic testing is based on

personal and/or family history criteria; most of our positive cohort

would not have been offered funded genetic testing through the

healthcare system.

Conclusions: A substantial rate of actionable hereditary cancer pre-

dispositions is observed in the ‘‘healthy’’ population. Our data

highlight the limitations of using personal and/or family history to

assess risk, and of our understanding of the prevalence and penetrance

of these genes. Our experience provides insight into potential chal-

lenges, implications, and recommendations for population screening.

Longitudinal data are needed to determine whether this screening

leads to decreased morbidity and mortality, and whether the cost-

benefit balance warrants consideration of population screening within

our healthcare system.

S9-PP2: Implementation and outcomes of a program

to increase hereditary cancer testing ordered

by genetics and non-genetics providers in over 12,500

patients

Mónica Alvarado1, Reina Haque2, Hilary Kershberg1, Jeff
Greenberg1, John Goff1, Trevor Hoffman1

1Kaiser Permanente Southern California, Department of Genetics,

Pasadena, CA, United States; 2Kaiser Permanente Southern

California, Department of Research & Evaluation, Pasadena, CA,

United States

Improving access to germline testing will help us identify more

individuals with hereditary cancers. Kaiser Permanente Southern

California is an integrated health care organization serving over 4.7

million members. To facilitate detection of hereditary cancer syn-

dromes among patients with breast, ovarian, pancreas and other

cancers, we created the first hereditary cancer multigene-panel lab test

order (48 genes, Invitae) available to both genetics (Gen) and non-

genetics (non-Gen) providers in our EMR system.

Oncologists, surgeons, and others caring for patients with cancer

can order the test at their clinics (based on NCCN criteria), without a

genetics referral for pre-test counseling. Once the order is placed all

patients receive an email/text message with information on potential

test results and links to additional educational resources. From July

2021 to November 2022 12,532 tests were completed through this

process: 4,411 (35%) ordered by non-Gen and 8,121 (65%) by Gen

providers.

The results distribution was very similar in both groups: patho-

genic/likely pathogenic: 15% for Gen and 11% for non-Gen orders;

VUS: 28% Gen, 32% non-Gen, and negative: 57% for both. Patients

with negative/VUS results receive a message with link to their test

report, information about their result and the option of a genetics

result visit. Genetics sees patients with positive results, and our

safety-net process catches positive cases from non-Gen providers

without a genetics referral. This process significantly increased access

to testing through non-Gen providers without significant impact on

result distribution, allowing genetic counselors to focus on counseling

patients with positive results.

POSTERS

GROUP 1

CLINICALLY RELEVANT PATHOLOGY

P001: Application of pathology-supported genetic

testing incorporating whole exome sequencing in breast

cancer research translation: Lifestyle adjustments,

change of medication and genetic counselling

Maritha J Kotze1,2, Abisola O Okunola1, Karin J Baatjes3, Rispah
Torrorey-Sawe1,4, Magda Conradie5, Martin Kidd6, Nerina C van
der Merwe7,8, Rajiv T Erasmus1, Annalise E Zemlin1,2

1Division of Chemical Pathology, Faculty of Medicine and Health

Sciences, Stellenbosch University, Cape Town,South Africa;
2Department of Pathology, National Health Laboratory Service,

Tygerberg Hospital, Cape Town, South Africa; 3Faculty of Medicine

and Health Sciences, Stellenbosch University, Cape Town, South

Africa; 4Department of Immunology, School of Medicine, College

of Health Sciences, Moi University, Eldoret, Kenya; 5Department

of Medicine, Faculty of Medicine and Health Sciences Stellenbosch

University, Cape Town, South Africa; 6Centre for Statistical

Consultation, Stellenbosch University, South Africa; 7Division

of Human Genetics, Faculty of Health Sciences, University

of the Free State, Bloemfontein, South Africa; 8Division of Human

Genetics, National Health Laboratory Service, Universitas Hospital,

Bloemfontein, South Africa

Background: The implementation of genomic medicine is hampered

by a disconnect between disease prevention strategies and targeted

therapies applied in public health and clinical settings, respectively.

To bridge this knowledge gap in the context of breast cancer, a

pathology-supported genetic testing (PSGT) platform was used for

transitioning of risk stratification from the study population to the

individual.

Methods: The study population consisted of 116 postmenopausal

breast cancer patients at increased risk of osteoporosis due to aro-

matase inhibitor (AI) therapy. Both tumour histopathology and blood

biochemistry levels were assessed to identify actionable disease

pathways using whole exome sequencing (WES). Due to the per-

sonalised medicine focus of this study, description of trends and

relationships between variables were emphasised above statistical

testing to quantify associations.

Results: The causes and consequences of inadequate vitamin D levels

as a modifiable risk factor for bone loss were investigated in patients

with hormone receptor-positive breast cancer. Comparison of lifestyle
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factors and WES data between cases with vitamin D levels at extreme

upper and lower ranges identified obesity as a major discriminating

factor, with the lowest levels recorded during winter. Vitamin D

levels could not distinguish between patients with normal bone

mineral density, osteopenia, or osteoporosis. Genetic studies identi-

fied polymorphisms in the vitamin D receptor gene as the most likely

contributors to osteoporosis detected in 14 patients at baseline, while

genetic variation in the CYP19A1 gene was linked to AI-induced

bone loss ([ 5%). In a patient with invasive lobular carcinoma,

genetic counselling facilitated investigation of the potential modify-

ing effect of a rare CDH1 variant co-occurring with BRCA1 c.66dup

(p.Glu23ArgfsTer18).

Conclusion: Relevant pathology tests can overcome limitations

imposed by small sample size. Validation of PSGT for generation of

adaptive patient reports and data reinterpretation during follow-up,

represents a new paradigm in application of personalised genomic

medicine.

P003 (Rapid Fire Presentation S2-RF2):

Chromothripsis and whole genome duplication are

both detectable in early-stage high-grade serous

carcinoma (HGSC) of upper gynaecological tract;

implications for HGSC risk mitigation

Ju-Yoon Yoon1,2, Azra Ligon3,4, Christopher P. Crum4,5

1Department of Laboratory Medicine, Unity Health Toronto, Toronto,

ON, Canada; 2Department of Laboratory Medicine and Pathobiology,

University of Toronto, Toronto, ON, Canada; 3Center for Advanced

Molecular Diagnostics, Brigham and Women’s Hospital, Boston,

MA, United States; 4Department of Pathology, Harvard Medical

School, Boston, MA, United States; 5Division of Women’s

and Perinatal Pathology, Department of Pathology, Brigham

and Women’s Hospital, Boston, MA, United States

In an effort to better explain the variable presentation of patients with

high-grade serous carcinoma (HGSC), we had posited ’catastrophic’

model of HGSC pathogenesis, which entails large, genome-scale

events, such as chromothripsis, resulting in widespread copy number

changes, preceded by p53 dysfunction.

To assess the timeline of genomic catastrophes, we examined 17

cases of HGSC using the Affymetrix Oncoscan Array (217,611-probe

SNP microarray). Chromothripsis (-like) events were identified in

11/17 (64.7%) of cases by microarray, defined as C 10 contiguous,

alternating copy number state changes, present in 6/8 (75%) of FIGO

stage I and 5/9 (55.6%) stage III cases. Frequency of chromothripsis

did not statistically differ with respect to STIC status (5/6 (83.3%)

STIC ? vs. 6/11 (54.5%) STIC-), or to site of origin (8/12 (66.7%)

for tubal vs. 3/5 (60%) for non-tubal). Site of origin was presumed to

be tubal, based on either presence of STIC, and/or endosalpingeal

involvement. Tri- or tetraploidy was identified in 5/17 (29.4%) cases,

suggestive of genome duplication, present in 3/8 (37.5%) of FIGO

stage I and 2/9 (22.2%) stage III cases. Their frequency also did not

differ with respect to STIC status (2/6 (33.3%) STIC ? vs. 3/11

(27.3%) STIC-), or site of origin (4/12 (33.3%) tubal vs. 1/5 (20%)

non-tubal). Chromothripsis and tri-/tetraploidy were both present in

4/17 (23.5%) cases, including two stage I cases.

Taken together, chromothripsis and genome duplication are both

detectable in early and late stage HGSC cases, suggesting that these

events may constitute an early event in HGSC pathogenesis. HGSC

pathogenesis involving either of these events, i.e., the ‘‘catastrophic’’

pathway, is not restricted to those cases of presumed tubal origin. This

pathway is envisioned to differ drastically in its timeline from the yet

another, ‘‘gradual’’ pathway, involving gradual accumulation of copy

number changes and point mutations; these biological differences call

for enhanced risk-mitigation strategies.

P004: Cancerous involvement of the fallopian tubes

of Hereditary Breast Ovarian Cancer syndrome

and Lynch syndrome mutation carriers: presentation

and clinically relevant pathology

Murray Joseph Casey, Catherine Stoos, Agnes B. Colanta,
Chhanda Bewtra, Carrie L. Snyder, Mark Stacey

Creighton University, Omaha, NE, United States

Objective: Presentation and clinically relevant pathology underlie

this detailed report and classification of 43 cases of cancerous fal-

lopian tube (FT) involvement in Hereditary Breast Ovarian Cancer

(HBOC) syndrome and Lynch syndrome (LS) mutation carriers

accrued to the Creighton Hereditary Cancer Registry (CHCR) from

1959 through 2020.

Methods: The CHCR was searched for gynecologic and/or peritoneal

cancers in BRCA1 and BRCA2 mutation carriers from HBOC syn-

drome families and MSH2, MSH6, and PMS2 mutation carriers from

LS families. Thirty-six HBOC and seven LS mutation carriers with

cancerous FT involvement were identified. Slides from 19 cases, were

re-classified using WHO 2020 criteria, and p53 IHC was performed in

15 cancers.

Results: Of 35/36 HBOC-linked tumors accrued as moderate to high-

grade carcinomas, 14 were classified as high-grade serous carcinoma

(HGSC) (6) or HGSC with solid, endometrial-like, transitional (SET)

patterns (8), and 10/10 had p53 staining consistent with a TP53

mutation. The FT locations of tumors were intralumenal (9), fimbrial

(9), and varied. Three cancers showed transition from pre-invasive

lesions. Metastases were documented in 34/36 HBOC syndrome

cases. Three LS-linked tumors registered as endometrioid carcinomas

(EC), one mixed endometrioid-clear cell (EC-CCC) and one clear cell

carcinoma (CCC) were confirmed, and all showed wild-type p53 IHC

staining. Confirmatory endometrioid features (CEF) were documented

in 4/7 LS cases: three were associated with endometriosis, and one

had synchronous FT and endometrial endometrioid carcinomas.

Metastases were noted in two LS cases.

Conclusion: All classified HBOC-linked cancers were HGSC and

showed p53 IHC consistent with TP53 mutations. LS-linked cancers

contained only EC and/or CCC elements and had wild-type staining.

CEF were common in LS cases, but not found in HBOC-linked

cancers. WHO 2020 classification supported by p53 IHC are useful

initial steps in clinical laboratories to differentiate HGSC and HGSC-

SET in HBOC from EC and CCC in LS mutation carriers.

P005: Short-term patient-derived ovarian cancer

organoids for frontline drug sensitivity testing

Naya El Mokbel, Basile Tessier Cloutier, Alicia A. Goyeneche,
Julie Bérubé, Xing Zeng, Lorenzo Ferri, Rewati Prakash,
Benjamin N. Forgie, Carlos M. Telleria, Shuk On Annie Leung

McGill University, Montréal, QC, Canada

Introduction: Platinum-based therapy is the backbone of ovarian

cancer treatment, but a subset of patients progresses on platinum and

alternatively may benefit from PARP inhibitors (PARPis). Patient-

derived organoids (PDOs) may provide rapid drug screening to tailor

therapy. This project aims to determine if PDOs can be used to
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compare response to platinum versus PARPis and if the response

prediction using PDOs matches the response in-vivo.

Methods: Preliminary data were generated using three-dimensional

cell culture of established ovarian cancer cell lines with known

treatment response. Specifically, PEO1, PEO4 and PEO6 cells were

grown in an ultra-low attachment environment. Live/dead cell

imaging and an apoptosis detection assay were performed to compare

the cells’ viability and characterize their behavior. Tumor specimens

obtained at time of biopsy or surgery were dissociated, then embed-

ded into single-cell suspension in Matrigel. PDOs were grown in

ovarian-specific medium.

Results: PEO1 cells displayed the highest aggregation level, PEO6

cells the highest compaction level, and PEO4 cells the lowest

aggregation and compaction levels. All three cell lines were found to

mimic poorly vascularized tumors by forming a multilayered struc-

ture with an outer layer of live cells and an inner layer of apoptotic

cells in the center, but at different timings. Building on three-di-

mensional ovarian cell culture, two PDOs have thus far been

successfully generated from patients, one who is treatment naı̈ve and

another who progressed on PARPi.

Conclusion: If PDOs mirror the tumor they are derived from, this will

allow for individualized therapy. Experiments in which the cell lines

and PDOs will be exposed to standard platinum-based therapy com-

pared to the PARPi, Niraparib, are planned. Testing of three-

dimensional cell lines will help validate our protocol given known

responses. At the time of interval cytoreductive surgery, the tumor will

be analyzed to compare the treatment effect in-vivo versus in PDOs.

P006: Mutations in BRCA1 and BRCA2 generate

distinct ovarian tumour microenvironments

and differential responses to therapy

Salar Farokhi Boroujeni1,2, Galaxia Rodriguez1,2, Barbara
Vanderhyden1,2

1Cancer Therapeutics Program, Ottawa Hospital Research Institute,

Ottawa, ON, Canada; 2Department of Cellular and Molecular

Medicine, University of Ottawa, Ottawa, ON, Canada

Ovarian cancer cells harbouring BRCA1/2 mutations are heavily

reliant on the poly (ADP-ribose) polymerase (PARP) pathway.

Consequently, PARP inhibitors (PARPi) are frequently used as

maintenance therapy. Combinations of PARPi and immune check-

point inhibitors (ICIs) are currently being tested in clinical trials;

however, their effects on the composition of the ovarian tumour

microenvironment (TME) remain unknown. Here, we assessed how

PARPi and anti-PDL1 antibodies influence the composition of

BRCA-mutated ovarian TMEs.

First, BRCA-mutated mouse ovarian cancer cell lines were treated

with Olaparib, which reduced viability and enhanced PDL1 expres-

sion. Next, syngeneic mouse models harbouring intraperitoneal

tumours were treated with daily doses of Olaparib, anti-PDL1 mon-

oclonal antibodies or their combination. Immediately following the

end of therapy, TME composition was assessed using flow cytometry.

In the Brca1-null tumours, Olaparib monotherapy reduced natural

killer (NK) cell numbers (5%) but enhanced cytotoxic T cell numbers

(7%) and T-cell activation. Anti-PDL1 therapy increased PDL1 ?

macrophages (30%) and dendritic cells (25-30%). The combination

therapy reduced the percentage of activated CD4 ? , CD8 ? and NK

cells (4%, 10% and 5%, respectively).

The treatments were less transformative in the Brca2--null

tumours; the anti-PDL1 monotherapy reduced CD4 ? T cell numbers

(7%) and enhanced PDL1 expression similar to the Brca1-null

tumours. The combination therapy reduced NK cell exhaustion.

Olaparib and the combination treatment improved the median sur-

vival of Brca1-null (34.2%) and Brca2-null (37.2%) tumour-bearing

mice. Anti-PDL1 monoclonal antibodies improved the survival of

mice with Brca1-null tumours (95%) but not Brca2-null tumours.

Lastly, in-silico analysis of RNA-seq from BRCA-mutated tumours

revealed that these mutations influence the ovarian TME differently,

with Brca1-null tumours having enhanced vascularity, PARP pathway

activity, and PDL1 expression.

Since BRCA1 and BRCA2 mutations lead to distinct ovarian

TMEs, further analysis of BRCA-mutated tumours in response to

therapy can catalyze the development of more effective combination

therapies in the future.

P007: Global-screening array for the assessment

of homologous recombination deficiency (HRD)

in epithelial ovarian cancer

Simon Schnaiter, Esther Schamschula, Heidelinde Fiegl, Daniel
Reimer, Johannes Zschocke, Alain Zeimet, Katharina Wimmer

Medical University Innsbruck, Innsbruck, Tirol, Austria

Genomic instability caused by homologous recombination deficiency

(HRD)—in 40-50% of cases due to BRCA1/2 pathogenic variants

(PVs)—is a predictive biomarker for the response of different tumors

to PARP-inhibitor therapy. In epithelial ovarian cancer (EOC) it is

also considered predictive for sensitivity of platinum-based therapies.

Currently, diagnostic genomic instability testing is mostly based on

the HRD-score by Myriad Genetics.

To determine HRD positivity we examined genome-wide copy

number variation and loss of heterozygosity (LOH) by genotyping 89

ovarian cancers, 26 of which contained a BRCA1/2 PV, using the

Global Screening Array (GSA-24 v3.0 ? Multi-Disease Content;

Illumina). Data analysis was performed with Illumina GenomeStudio

1.6.3 (Genotyping Analysis Module) and NxClinical (Biodiscovery,

SNP-FASST2-Segmentation Algorithmus) software. For quantifica-

tion of HRD a LOH-score based on Swisher et al. (2017; PMID:

27908594) and an Aneuploidy Normalized Telomeric Imbalance-

Score (ANTI-Score, unpublished) were defined.

The group of BRCA1/2-PV samples had significantly higher

median scores than BRCA1/2-wildtype samples. LOH-score and

ANTI-scores were concordant (r = 0.83) with each other and with the

HRD-Score by Myriad (rLOH/MYRIAD = 0,82; rANTI/MYR-

IAD = 0,86). Based on the lowest scores determined in the BRCA1/2-

PV samples, we defined the threshold for HRD-positivity as LOH-

score = 14 and/or ANTI-score = 6. Current investigations focus on

the correlation of the scores with the clinical outcome and in depth

sequence and epigenetic analysis of BRCA-wildtype samples with

positive LOH/ANTI-scores. Applicability of our scores in other tumor

entities are tested.

DISPARITIES IN HEREDITARY CANCER

GENETICS

P008: Moving toward health equity in cancer genetics:

pilot study of a cancer genetic risk assessment tool

within an underrepresented population

Emily M Webster1, Muhammad Danyal Ahsan1, Caroline
Cherston1, Natalie Nyugen1, Amita Kulkarni1, Shayan Dioun1,
Sarah Levi1, Jaimie Li2, Elle Yormak2, Evelyn Cantillo1, Kevin
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Holcomb1, Eloise Chapman-Davis1, Ravi Sharaf1, Auja
McDougale1, Melissa K Frey1

1Weill Cornell Medicine, New York, NY, United States; 2The Dalton

School, New York, NY, United States

Objectives: Lack of genetic services has been associated with non-

White race and public insurance. We evaluated the universal

administration of a cancer genetic risk assessment (CGRA) tool in a

diverse, US Medicaid-supported gynecology clinic.

Methods: Patients presenting for gynecology appointments were

asked to complete a smartphone-based CGRA tool. The tool identified

patients meeting nationally-accepted criteria for genetic testing. Eli-

gible patients were offered same-day mainstream genetic counseling

and testing as part of their gynecology visit.

Results: The CGRA tool was offered to 180 patients and completed

by 127 (71%). Among users, median age was 39 years (interquartile

range 31-49); 53 (42%) self-identified as Hispanic, 37 (29%) non-

Hispanic Black, 23 (18%) non-Hispanic White, 6 (5%) Asian, 8 (6%)

other. 97 (76%) had Medicaid, 10 (8%) Medicare, 14 (11%) other

state-sponsored insurance, 6 (5%) other. 37 (29%) were eligible for

genetic testing; of those, 18 (49%) elected to complete genetic testing

at the time of appointment, 9 (24%) had previously completed testing,

10 (27%) declined. Genetic testing yielded 0 pathogenic variants, 11

variants of uncertain significance, 3 single-copy recessive pathogenic

variants, 4 negatives. Four (3%) patients were identified to be eligible

for additional cancer screening due to elevated lifetime cancer risks.

Of the 17 patients eligible for genetic testing without prior testing

who had been seen by a gynecologist or primary care provider in the

past 6 months, only 2 (12%) had prior documentation of cancer

genetic risk discussion.

Conclusions: In this historically underserved population, nearly a

third were eligible for genetic testing and more than half of eligible

patients elected to proceed with genetic testing, demonstrating fea-

sibility and interest in CGRA. Most patients who were eligible for

genetic testing had recent healthcare encounters without cancer risk

discussion, supporting prior literature showing reduced rate of genetic

services patients with government insurance.

P009: Genetics referral of ovarian cancer patients:

Referral rates at a publicly Funded Hereditary Cancer

Program Between 2010-2019

Alexandra Roston1, Jennifer Nuk1,2, Jennifer L. Santos3, Anna V.
Tinker4,5, Janice S. Kwon3, Sophie Sun2,6, Kasmintan A.
Schrader1,2,7

1Department of Medical Genetics, University of British Columbia,

Vancouver, BC, Canada; 2BC Cancer Hereditary Cancer Program,

Vancouver, BC, Canada; 3Division of Gynaecologic Oncology,

Department of Gynaecology and Obstetrics, University of British

Columbia, Vancouver, BC, Canada; 4BC Cancer, Vancouver, BC,

Canada; 5Department of Medicine, University of British Columbia,

Vancouver, BC, Canada; 6Division of Medical Oncology, University

of British Columbia, Vancouver, BC, Canada; 7Department

of Molecular Oncology, BC Cancer, Vancouver, BC, Canada

Background: Ovarian cancer has a poor 5-year-survivability, with up

to 23% of cases being due to pathogenic variants across multiple

genes. Because specific variants can influence treatment decisions,

genetics referral for all ovarian cancer patients has been recom-

mended since 2010. Despite these guidelines, previous North

American reports have demonstrated that referral rates for ovarian

cancer patients are dramatically lower than expected.

Methods: To improve referral rates, BC’s Hereditary Cancer Program

(HCP) has implemented (1) GENONC, a referral pathway beginning

with medical oncologist-led genetic testing, and (2) GENOVA, a

physician-targeted education program for gynecologic cancers. To

assess the impact of these initiatives of referral rates, we identified all

patients[ 18 years old referred to HCP for ovarian cancer between

2010-2019. Using publicly available provincial data, we calculated

annual referral rates and average wait times between diagnosis and

referral (time-to-referral). We also compared the proportions of

referral sources over the same period.

Results: Referral rates increased between 2010-2019 (68% of cases

were referred in 2019, compared with 40% in 2010). Time-to-referral

also decreased over time, from an average of 659 days in 2010, to

89 days in 2019. We also observed that most physician-led referrals

were initiated by oncologists (81%), but also by family physicians and

surgeons (11% and 6% respectively).

Conclusion: This is the first comprehensive review of ovarian cancer

referral rates in BC, and the first report examining BC referral rates in

context of HCP-led initiatives such as GENONC and GENOVA.

Although the majority of referrals were provided by oncologists,

family physicians and surgeons were also involved. While referral

rates and time-to-referral improved from 2010 to 2019, ovarian cancer

is still under-referred to the HCP. Future campaigns should continue

to target the above physician groups in order to increase the overall

referral rate.

P010: From referral to results: Developing education

resources for ovarian cancer patients and primary care

physicians

Alexandra Roston1, Jennifer Nuk1,2, Devon Poznanski6, Dean A.
Regier4,5, Sophie Sun2,3, Kasmintan A Schrader1,2,7

1Department of Medical Genetics, University of British Columbia,

Vancouver, BC, Canada; 2BC Cancer Hereditary Cancer Program,

Vancouver, BC, Canada; 3Medical Oncology, University of British

Columbia, Vancouver, BC, Canada; 4Canadian Centre for Applied

Research in Cancer Control (ARCC), Cancer Control Research, BC

Cancer, Vancouver, BC Canada; 5School of Population and Public

Health, Faculty of Medicine, University of British Columbia,

Vancouver, BC Canada; 6Provincial Programs & Patience

Experience, BC Cancer, Vancouver, BC, Canada; 7Department

of Molecular Oncology, BC Cancer, Vancouver, BC, Canada

Up to 23% of ovarian cancers are caused by pathogenic variants

across multiple genes, including BRCA1 and BRCA2. Because

genetic results can influence treatment decisions in cancer patients

and prompt risk-reducing surgeries in unaffected carriers, current

guidelines recommend genetics referral for all ovarian cancer

patients. However, both international and BC-specific data suggest

that these patients are under-referred to genetic services. Possible

contributors may include: (1) that referral eligibility changes rapidly,

and physicians may be unaware of updates, and (2) that systemic

barriers may lead to reduced referral of diverse populations, partic-

ularly patients who do not speak English or who live in rural

locations.

To help address these factors, BC’s Hereditary Cancer Program

(HCP) plans to provide BC and Yukon (BC/YK) physicians with

multilingual resources that guide patients and physicians through

every step of HCP assessment, from referral to results disclosure. The

project will include two components: (1) a multi-platform invitation

to BC/YK primary care physicians to join an email list, which will

provide updates on HCP eligibility criteria; (2) the development of

educational resources for family physician offices. These
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printable resources will discuss cancer syndromes and genetic testing

in plain language and will be translated into BC’s commonly spoken

languages. They will also include links to HCP’s newly developed

Support website.

The overall goals of this project are to: (1) increase ovarian cancer

referrals among BC/YK patients, (2) increase ovarian cancer referrals

among diverse or non-English speaking patients, and (3) provide BC/

YK patients and physicians with up-to-date information regarding

genetics and hereditary cancers.

To assess the success of this initiative, we will collect ongoing

data regarding HCP referral rates and referral sources, patient location

(e.g. rural or urban), and patients’ preferred languages. We will also

use surveys to gather feedback from BC/YK physicians who choose

to participate.

P011: Telegenetics Improves Ovarian Cancer Patient

Access to Genetic Counseling and Testing

Daniella Kamara, Jenny Lester, Lorna Kwan, Mariana Niell-
Swiller, Beth Y. Karlan

University of California, Los Angeles, Los Angeles, CA, United

States

Background: Cancer genetic counseling (CGC) and genetic testing

(GT) are standard for women with ovarian cancer and results have

implications for treatment and prognosis. We explored how imple-

mentation of telemedicine would impact barriers to CGC.

Methods: We compared patient age, ethnicity, socioeconomic status

(SES) (using Area Deprivation Index (ADI) national rank), and dis-

tance to office site for in-person visits (IPV) to tele-genetic visits

(TGV) from 03/01/2019-09/30/2022. We also interrogated patient

referral and appointment characteristics. Chi-square tests assessed

differences in appointments scheduled within two weeks of referral,

consultation completion rate, sample collection rate, and sample

failure rate. Patient-provider distance (\ 10 vs = 10 miles) and

turnaround time for results were summarized with a median (IQR)

and analyzed with a Wilcoxon rank-sum test. We will conduct logistic

or linear regression for the seven outcomes, controlling for charac-

teristics with p = 0.20 in the univariate comparisons.

Results: Of the total 111 patients referred for GC/GT during study

time period, 48 had IPV and 63 TGV. Patients with TGV were

younger, had lower SES, and lived[ 10 miles from the service

location compared to those with IPV (all p\ 0.03). However, in the

logistic regressions controlling for age, SES and sample type (blood

vs saliva), appointment type was not significantly associated with any

outcome, but lower SES was associated with a longer distance to the

provider (OR = 1.09, CI 1.03-1.16).

Conclusions: Telemedicine can impact the demographics of patients

and access to GC/GT by reducing barriers for ovarian cancer patients

obtaining CGC. The burden of leaving work for multiple appoint-

ments, driving, and cost of parking and childcare tends to be heavier

on those who have a lower income and who are younger. While

studies in larger populations are required to confirm these preliminary

findings, tele-genetics can help improve access to timely CGC which

can impact clinical outcomes.

P012: Réseau en oncogénétique de l’est du Québec

(ROEQ): Présentation de la démarche de consultation

pour la formalisation du réseau

Jocelyne Chiquette1,2,3, Karine Bouchard1,2, Isabelle Gosselin1,
Jean Gekas1, Maria Gabriela Ruiz Mangas1, Hermann Nabi2,3,
Michel Dorval2,4,5, Julie Lapointe2, les équipes du ROEQ

1CHU de Québec, Université Laval, Québec, QC, Canada; 2Axe

Oncologie, Centre de recherche du CHU de Québec-Université Laval,

Québec, QC, Canada; 3Faculté de médecine, Université Laval,

Québec, QC, Canada; 4Faculté de Pharmacie, Université Laval,

Québec, QC, Canada; 5Centre de recherche du CISSS de Chaudière-

Appalaches, Lévis, QC, Canada

Contexte: Sur le territoire du RUISSS-UL, le CHU de Québec–UL,

par sa mission de centre tertiaire, dispense la majorité des services

pour la clientèle de génétique. Les délais de réponse aux demandes

croissantes de consultation et la méconnaissance des indications de

référence par les intervenants peuvent amener une disparité régionale

pour l’accès au test. Le ROEQ vise une plus grande collaboration

entre les équipes pour des soins plus accessibles, mieux organisés et

coordonnés. La formalisation de ce réseau d’oncogénétique s’inspire

du cadre de référence pour la mise en place des réseaux par siège

tumoral ou par thématique du Programme québécois de cancérologie.

Objectif: Les objectifs étaient de 1) faire un portrait des trajectoires

de soins et services en oncogénétique (clientèle adulte et pédiatrique)

et 2) décrire les principales forces et faiblesses de ces trajectoires.

Méthodologie: La démarche globale de consultation comporte 4

volets 1) obtenir un portrait statistique grâce aux données adminis-

tratives et aux bases de données locales des établissements du

RUISSS-UL; 2) documenter les pratiques des médecins en lien avec

l’oncogénétique avec un questionnaire inspiré du National Cancer

Institute Physician Survey on Cancer Susceptibility Testing (Wider-

off, Cancer Epidemiol Biomarkers Prev, 2003); 3) recueillir l’opinion

de personnes ayant eu accès à une consultation en oncogénétique par

un questionnaire téléphonique ou en ligne en collaboration avec le

projet C-MOnGene; 4) discuter avec les intervenants et identifier les

défis de chacun des milieux par des rencontres dans les 9

établissements.

Conclusion: L’analyse de l’ensemble des données, en étroite col-

laboration avec la recherche, a permis 1) d’identifier les défis, les

opportunités, les perceptions et les interactions des acteurs des mili-

eux vis à-vis du ROEQ; 2) de dégager une vision commune du

ROEQ; et surtout 3) de développer un modèle logique pour guider sa

mise en œuvre.

P013: Health system-led direct contact of at-risk

relatives for cascade testing: Trial in progress

Nora Henrikson1,2, Paula Blasi1, Aaron Scrol1, Melissa
Anderson1, Stephanie Fullerton2, James Ralston1, Kathleen
Leppig1

1Kaiser Permanente Washington, Seattle, WA, United States;
2University of Washington, Seattle, WA, United States

Background: Cascade screening in at-risk relatives of people with

known pathogenic variants is key to the promise of genetic medicine.

In the United States, probands with variants suggesting hereditary

breast or ovarian cancer (HBOC) syndrome are expected to notify

their own at-risk relatives, but many at-risk relatives are never noti-

fied. We developed a novel familial genetic risk notification program
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where genetic counselors offer to contact probands’ at-risk relatives

directly and are evaluating it in an NIH-funded feasibility trial.

Methods: This prospective study used a single-arm mixed-methods

design. We enrolled two groups of participants: probands and rela-

tives of those probands. Eligible probands were currently enrolled

members of a U.S. health system with an upcoming appointment for

pre-test genetic counseling for HBOC or Lynch syndrome. Eligible

relatives were first-and second-degree relatives of probands. For

probands with concerning variants identified during testing, the

genetic counselor offered to contact any or all at-risk relatives directly

to discuss genetic risk and testing. Study outcomes are program reach,

acceptability, and limited efficacy, assessed by a combination of

medical record, survey, and qualitative interview data.

Results: Preliminary assessments of reach show a 37% of probands

approached enrolled in the study (55 of 148), 51% of enrolled pro-

bands used the direct contact program (28 of 55), and 44% of eligible

relatives were reached via direct contact (44 of 101). Qualitative

results suggest the program was acceptable to probands and relatives,

reduced burden for probands, notified at-risk relatives who would not

otherwise have been notified, and did not cause adverse events.

Ongoing analyses will examine cascade testing uptake, genetic testing

outcomes, and impacts on family communication.

Conclusions: Our findings will provide new, foundational evidence

for the creation of US-based familial notification systems while pri-

oritizing the preferences of patients and families.

P014: Understanding the knowledge and perceptions

of hereditary breast cancer testing (BRCA 1/2)

among breast cancer care providers in Nigeria

Funmilola Olanike Wuraola1,2, Anna Dare5, Sharif Folorunsho2,
Agodirin Olaide3, Sunday-Nweke Nneka4, Alatise Olusegun
Isaac1,2, Cil Tulin5

1Obafemi Awolowo University, Ile-Ife, Nigeria; 2Obafemi Awolowo

University Teaching Hospitals Complex, Ile-Ife, Nigeria; 3University

of Ilorin, Ilorin, Nigeria; 4Alex Ekwueme Federal University

Teaching Hospital, Abakaliki, Nigeria; 5University of Toronto,

Toronto, ON, Canada

Purpose: A greater understanding of hereditary breast cancer

prevalence in Nigeria is needed and must occur alongside efforts to

understand both patients’ and health care practitioners’ perceptions

and acceptability of genetic testing, and the development of wrap-

around genetic counselling, management and support services, all of

which are currently lacking in Nigeria.

Aim: To understand the knowledge and perceptions of hereditary

breast cancer testing (BRCA1/2), amongst breast cancer care provi-

ders in Nigeria

Methods: Breast care health providers (general surgeons, radiation

oncologists and radiologists) were invited to complete a questionnaire

focused on perceptions, knowledge, and practice of genetic testing in

Nigeria. Data analysis was completed in SPSS. Sociodemographic

variables were presented in tabular form and the association between

categorical variables were assessed using the Chi-Square and non-

categorial variables logistic regression (p = 0.05).

Results: A total of 121/549 (22%) breast care health providers

completed the questionnaire. The sample was relatively evenly split

between consultants (58.9%) and senior residents (41.1%). The

majority of respondents 94 (77.7%) worked in a public teaching

hospital setting and the majority of respondents 116 (95.9%) were in

the 31—64 year age range.

Most of the respondents 85 (70.2%) didn’t have provisions for genetic

counseling nor a pathway for referral 70(57.9%) and almost all

reported (97.5%) that a lack of a genetic counselor affects their

request for genetic testing.

Only 12 (9.9%) respondents had formal genetic training. Yet

100% of respondents without any form of training are willing to be

trained or send a colleague from their institution for training.

Conclusion: We recommend the inclusion of genetic counseling and

testing in Nigeria hospitals to improve hereditary genetic testing. It’s

also important to improve the postgraduate curriculum to include

cancer genetics.

MAINSTREAMING GENETIC TESTING

P015: The unique genetic structure of the South African

population reveals strong BRCA1/2 founder effects

and a high contribution of non-BRCA risk genes

influencing testing strategies

Nerina C. van der Merwe1,2, Jaco Oosthuizen1,2, Herkulaas M.
E. Combrink3,4, Kholiwe S. Ntaita1,2, Magda Theron1,2, Maritha
J. Kotze5,6

1Division of Human Genetics, National Health Laboratory Service,

Bloemfontein, South Africa; 2Division of Human Genetics,

University of the Free State, Bloemfontein, South Africa; 3Economic

and Management Sciences, University of the Free State,

Bloemfontein, South Africa; 4Interdisciplinary Centre for Digital

Futures, University of the Free State, Bloemfontein, South Africa;
5Department of Pathology, National Health Laboratory Service, Cape

Town, South Africa; 6Department of Pathology, Stellenbosch

University, Cape Town, South Africa

Translation of genomic knowledge into public health benefits relies

on evidence-based recommendations informed by the spectrum of

actionable variants occurring globally, which differs between popu-

lations. This is relevant to South Africa (SA) as a complex history of

migration events resulted in varying degrees of pathogenic SA

founder variants detectable using first-tier BRCA1/2 genotyping

assays. Numerous negative results resulted in us moving beyond

BRCA1/2 screening.

We explored multigene panel testing for genes participating in

homologous DNA damage repair, and ultimately searched for trun-

cating variants in clinically predisposing genes in uninformative

breast cancer (BC) cases using whole exome sequencing (WES) in a

research context. We provide evidence and propose an unconven-

tional cost-effective testing strategy at the intersection of research and

service delivery for BC diagnostics in our financially stricken health

sector.

2974 BC patients were screened for pathogenic variants in

BRCA1/2, with 596 patients investigated using the multigene Onco-

mineTM BRCA Expanded Panel. Exploratory WES data (n = 20)

assisted with the validation of the multigene assay and provided

insight into its application for variant and gene discovery.

The BRCA1/2-only screen, together with the multigene assay

revealed 481 and 93 actionable variants respectively (16.2%, 15.6%),

with 28.8% of these representing founder variants. The established

non-BRCA1/2 risk genes contributed 33.3% (31/93) to the total

percentage. WES revealed two novel protein truncating variants in the

basal cell carcinoma gene PTCH1 and the signal transmission and

transduction gene KIT involved in crucial cellular processes,

respectively.
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The high prevalence of founder variants detected using the NGS-

based screens justifies retaining targeted genotyping at the first tier

before progressing to costly NGS-based screening. If negative, it can

be followed by panel testing when clinically indicated, with WES

added in a research context for unresolved cases as an inventive step

to provide a constant flow of new knowledge into the diagnostic

platform.

P016: BRCA1 and BRCA2 testing when a familial

variant is reported

Catherine Terhaar, Rebecca Johnson, Ashley Brickl, Demetrius
Hawkins, Jennifer Martz, Yuri Fesko

Quest Diagnostics, San Juan Capistrano, CA, United States

Introduction: BRCA1 and BRCA2 (BRCA1/2)-targeted genetic

testing is often ordered due to family history of a genetic variant.

However, the positive familial test report (proband report), or notation

of the gene and known familial variant (KFV), are not always

available at the time of ordering. Family members or providers may

assume a KFV is within BRCA1/2 but in fact the variant is in a

different gene. When a KFV is indicated in provided records, attempts

are made to obtain proband reports and modify the initial order if it

will not detect the KFV. The purpose of this study was to identify the

percentage of patients whose KFV could be identified within the

BRCA1/2-targeted initial order at a large clinical reference

laboratory.

Methods: This analysis included BRCA1/2-targeted orders: BRCA

Panel or BRCA1 and BRCA2 Deletion and Duplication. Orders with

a reported KFV were identified. Provided medical records were

examined to determine if a proband report, notation of the familial

variant, or gene was available. Data were analyzed to determine if and

how frequently KFVs would be captured by the original order.

Results: This study identified 1,719 cases with a reported KFV;

however, documentation of the KFV or gene was provided in 1,410

cases. Of these documented cases, 1,190 (84.4%) KFVs would have

been detected with the original order, while the remaining 219

(15.5%) were outside of BRCA1/2 and the original order needed to be

modified to capture the KFV.

Conclusion: In this cohort, 15.5% of KFVs were outside of BRCA1/2

and the original order would not capture the reported KFV. It is

critical for ordering providers to obtain proband reports to help ensure

appropriate testing is ordered. If unavailable, providers may consider

a more comprehensive hereditary cancer panel. This research

demonstrates the need for provider education to extend beyond

BRCA1/2 when assessing familial variants.

P017: Pancreatic mainstreaming at Sunnybrook:

A tertiary care centre’s experience

Brittney Johnstone1,2, Tracy Graham1,2, Hannah Lee3, Shehreen
Khan3, Michael Raphael1, Neda Stjepanovic1, Andrea Eisen1

1Sunnybrook Health Sciences Centre, Toronto, ON, Canada;
2University of Toronto, Toronto, ON, Canada; 3University

of Waterloo, Waterloo, ON, Canada

Introduction: Identifying germline pathogenic variants in patients

with pancreatic cancer can direct cancer treatments and facilitate

genetic testing for relatives, leading to increased cancer screening for

carriers. Pancreatic cancer is known to have a poor prognosis and wait

times to see genetics may prevent patients from accessing testing. The

goal of our study was to facilitate mainstreaming (oncologist initiated

testing) and measure patient satisfaction.

Method: Patients with newly diagnosed exocrine pancreatic cancer

were offered abbreviated genetic counselling and testing by their

oncologist. Those interested completed consent, testing, and pre-test

and post-test surveys on their experience.

Results: Fifty-eight participants were approached from July 2020 to

February 2022 and 39 consented, had testing, and completed surveys.

All participants had testing of a set of 11 genes (ATM, BRCA1,

BRCA2, EPCAM, MLH1, MSH2, MSH6, PALB2, PMS2, STK11,

TP53) and 29/39 also had testing of CDKN2A. For results, 5.1% had

a likely pathogenic/pathogenic variant, 28.2% had a variant of

uncertain significance, and 66.7% were negative. Of the 39 partici-

pants, 27 completed a pre-test survey and the majority were satisfied

with the information provided and discussion length. Fourteen com-

pleted a post-test survey and the majority would recommend testing to

other patients, while 100% would make the same choice again and

none felt the process did them harm.

Conclusion: Through mainstreaming, 39 patients accessed genetic

testing and there was a 5.1% positive rate. There were challenges to

recruitment including decreased patient loads at the hospital due to

the pandemic and drops in survey responses at each time point due to

participants in declining health or becoming overwhelmed by

paperwork.

Overall, the vast majority of participants expressed satisfaction with

their experience and would recommend it to others. If barriers like

study paperwork were removed, it seems access to this time sensitive

testing could be increased through mainstreaming.

P018: Mainstreaming genetic testing in the high risk

breast clinic at Sunnybrook

Karen Ott1,2, Talia Mancuso1, Tracy Graham1,2, Pamela
Lenkov1,2, Andrea Eisen1,2

1Sunnybrook Health Sciences Centre, Toronto, ON, Canada;
2University of Toronto, Toronto, ON, Canada

Introduction: Genetic testing criteria in Ontario includes testing for

unaffected patients with a minimum 5% risk of a pathogenic muta-

tion. Provincial testing has expanded to offering multi-gene panels.

Identification of pathogenic mutations in unaffected women can direct

additional cancer screening and risk reduction surgery, as well as help

facilitate predictive genetic testing for relatives.

The High Risk Breast Clinic at Sunnybrook follows unaffected

women identified as high risk for breast cancer due to their family

histories. These women may benefit from being offered genetic

testing when affected relatives are unavailable for testing and/or to

update previous uninformative BRCA testing.

The goals of our study were: to assess outcomes of genetic testing

in eligible women when offered, in conjunction with modified

counselling, directly by physicians in the High Risk Breast Clinic; and

to measure physician satisfaction and workload with this novel

approach.

Methods: Select women at high risk for breast cancer were offered

abbreviated genetic counselling and testing by their physician in the

High Risk Breast Clinic. Physicians ordering testing completed sat-

isfaction surveys.

Of 157 patients approached between May 2019 and March 2022,

156 had testing. 155 patients had prior genetic counselling and 80 had

previous BRCA testing. Testing included either a breast/ovarian gene

panel or Ashkenazi Jewish testing.

Results: Of 156 tests, 4.5% were positive, 19.2% had a VUS and

76.3% were negative. Of 7 positive results, 5 were in moderately
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penetrant genes including ATM, BARD1, BRIP1 and CHEK2, and 2

in high risk genes BRCA2 and PALB2.

Modified genetic counselling, including paperwork, was com-

pleted in 14 min or less in 130 of 157 patients. Physicians felt clinic

time utilization was acceptable (99%) and that patients benefited from

physician-directed genetic testing (100%).

Conclusions: Through mainstreaming using a physician-directed

protocol, 156 patients accessed genetic testing yielding a 4.5% pos-

itive rate. Physicians were able to appropriately identify unaffected

women eligible for testing. Physicians expressed a high degree of

satisfaction in facilitating genetic testing.

P019: DNA-First: latest experiences with large scale

transition of DNA-diagnostics from clinical geneticists

to treating clinicians in breast cancer patients

Maaike Haadsma1, Angela van Remortele1, Marjon Ortmans-
Ploemen2, Marjolijn Ligtenberg1, Marinus Blok2, Kim van
Kaam2, Michel van Geel2, Wendy van Zelst-Stams1, Arjen
Mensenkamp1, Nicoline Hoogerbrugge1, Edward Leter2

1Radboud University Medical Center, Nijmegen, The Netherlands;
2Maastricht University Medical Center, Maastricht, The Netherlands

Introduction: In The Netherlands, traditionally only clinical geneti-

cists requested DNA-diagnostics for hereditary breast cancer. To

facilitate timely test results and decrease patient burden, we have

stepwise shifted counselling and requests for these DNA-tests to

treating clinicians (a procedure called ‘DNA-First’) and evaluated the

latest experiences of professionals and patients with this large scale

transition of care.

Materials and methods: DNA-First was initiated in July 2018 by the

departments of clinical genetics from Maastricht University Medical

Center and Radboud university medical center, Nijmegen, The

Netherlands. DNA-diagnostics consisted of gene panel analysis for

BRCA1, BRCA2, PALB2, CHEK2 and ATM; from March 2022

onwards RAD51C, RAD51D, BARD1 and BRIP1 were added.

Originally, DNA-First was available only in selected larger regional

hospitals for breast cancer patients for whom test results might alter

treatment. From October 2021 onwards, all recently diagnosed breast

cancer patients with an indication for DNA-diagnostics were eligible.

Stepwise all hospitals in the South-East of The Netherlands were

invited to participate. In addition, test results were sent to patients as

well, instead of clinicians only. In case of a pathogenic variant,

patients were directly invited for consultation with a clinical geneti-

cist without the need for separate referral. Experiences with these new

procedures of treating clinicians and clinical geneticists (interviews)

as well as patients (surveys and interviews) were recently evaluated.

Results: Up to November 2022, 19 hospitals were included, 2229

requests for DNA-diagnostics were made and 248 pathogenic variants

were identified (11.1%). The number of requests increased to 90 per

month, while retaining the percentage of positive results. Treating

clinicians, clinical geneticists and patients were positive about the

latest changes in DNA-First.

Conclusion: Large scale transition of DNA-diagnostics for hereditary

breast cancer from clinical geneticists to treating clinicians is feasible

and acceptable. For more information: see www.DNAfirst.nl.

P020: Genetic testing for cancer susceptibility:

Physicians’ attitudes and practices in Eastern Québec,

Canada

Karine Bouchard1, Jocelyne Chiquette1,2, Jean-Martin Côté2,
Julie Lapointe2, Michel Dorval2,3,4, Hermann Nabi2.5

1CHU de Québec-Université Laval, Québec, QC, Canada; 2Oncology

Division, CHU de Québec-Université Laval Research Center,

Québec, QC, Canada; 3Faculty of Pharmacy, Université Laval,

Québec, QC, Canada; 4CISSS de Chaudière-Appalaches Research

Center, Lévis, QC, Canada; 5Department of Social and Preventive

Medicine, Faculty of Medicine, Université Laval, Québec, QC,

Canada

Background: Owing to the advance in genomics and increase in

availability, genetic testing for cancer susceptibility is increasingly

used to guide prevention and/ or treatment strategies. In a context of a

developing network in oncogenetic for Eastern Québec, gaining an

accurate portrait of physicians’ practices regarding cancer genetic

testing would support implementation strategies.

Purpose: We assessed Eastern Québec physicians’ attitudes, opinions

and practices regarding genetic testing for cancer susceptibility.

Methods: An online questionnaire, inspired from a previous large-

scale practice survey, was distributed through nine healthcare insti-

tutions to all of their practicing primary care and specialist physicians.

Results: A total of 448 physicians completed the questionnaire.

Respondents were female (66.8%), primary care physicians (50.3%)

and had a practice seniority between 0 to 15 years (56.5%). In the past

12 months, a proportion of 9.5% reported having ordered genetic tests

for at least one patient and 51.3% referred patients to another spe-

cialist for cancer susceptibility genetic testing. Only 18.6% felt

qualified to recommend genetic testing to adult patients, 19.3% were

aware of guidelines regarding genetic testing and 55.7% were inter-

ested in training in hereditary risk assessment, genetic testing and

patient follow-up. Most (75.4%) agreed that there should be provin-

cial guidelines regarding genetic testing for cancer susceptibility and

training tools to support physicians’ practice.

Conclusion: These results underline the importance of developing

targeted educational programs as well as provincially endorsed and

regularly updated guidelines covering the whole spectrum of onco-

genetic services. In a context where demands for genetic testing for

cancer susceptibility is continuously expanding and already exceeding

genetic services capacity, the proper training of primary care and

specialist physicians is a pressing priority.

P021: Oncologist’s satisfaction with a mainstreaming

education module

Sari Zelenietz1, Kelly Anderson1,2, Mireille Cloutier1,3, Claire
Goldsmith1,2, Gabrielle Mettler1, Eva Tomiak1, Alison Rusnak1

1Children’s Hospital of Eastern Ontario (CHEO), Ottawa. ON,

Canada; 2McGill University, Montréal, QC, Canada; 3BORN Ontario,

Ottawa, ON, Canada

In April 2021 Ontario Health-Cancer Care Ontario implemented

Provincial Hereditary Cancer Testing (HCT) criteria for a standard-

ized gene panel list to improve cancer genetic testing services and to

ensure equal access to high quality care for patients across Ontario.

Other goals included supporting collaboration among providers,

increasing capacity, maximizing efficiencies, and optimizing health

system resource use. The changes significantly increased the number

of patients eligible for HCT, and a key recommendation for
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implementation was consideration of oncology-initiated testing—

‘mainstreaming’- in patients who meet testing criteria based on their

own personal cancer diagnosis.

The Hereditary Cancer Team at CHEO, in collaboration with

oncologists at The Ottawa Hospital, developed and implemented a

mainstreaming program for HCT for prostate, pancreatic, breast, and

ovarian cancers. The module included a short presentation and

demonstration of the mainstreaming process. After completing the

training module, we invited oncologists to evaluate the module and

their satisfaction with the process.

The participation rate for the survey was 70% (N = 30/43). Thirty-

three percent (10/30) of participants had attended mainstreaming

education sessions prior to the training module. Prior to completing

the training module, 57% (17/30) of oncologists reported feeling

either neutral, not confident, or totally unprepared to offer main-

streaming genetic testing and 27% (8/30) reported feeling either

confident or very confident in their ability to provide mainstreaming

services. After completing the module, 97% (29/30) of participants

were confident or very confident in providing mainstreaming testing.

Similarly, oncologists reported an improvement of their knowledge of

the responsibilities of being a mainstreaming provider. Overall,

oncologists reported satisfaction with the ease of accessing training,

the module content, the clarity of testing criteria, the support being

provided by the Hereditary Cancer Team, and the training module

length. The module was an effective way to introduce oncologists to

mainstreaming testing.

P022: Unique design and outcome of mainstreaming

collaboration

Kelly Anderson1,2, Caitlin Aldridge1, Cathy Gilpin1, Patricia
Harper1, Emma Hitchcock1, Shawna Morrison1, Amanda
Smith1,3, Erika Smith1,2, Julie Rutberg1, Sari Zelenietz1, Eva
Tomiak1,3, Alison Rusnak1

1Children’s Hospital of Eastern Ontario (CHEO), Ottawa, ON,

Canada; 2McGill University, Montréal, QC, Canada; 3University

of Ottawa, Ottawa, ON, Canada

Advances in oncology treatment have led to an increasing number of

patients with a cancer diagnosis requiring timely access to genetic

testing for treatment decisions. A well-recognized solution at many

centers has been mainstreaming genetic testing into the oncology

clinic.

The Inherited Cancer Program at CHEO, in collaboration with

oncologists at The Ottawa Hospital (TOH), developed and imple-

mented Genetics to Oncology (G2O), a mainstreaming program for

breast, ovarian, pancreatic and prostate cancers. After a * 20 min

onboarding tutorial, oncologists at TOH can arrange next-generation

sequencing panel testing from the provincial evidence based list of

cancer-site specific genes. Select provincial eligibility criteria are

recorded on the laboratory requisition. The analysis takes place

through the Genetics Diagnostic Laboratory (GDL) at CHEO. Con-

currently, TOH oncologists send a standardized referral to CHEO.

Results are reported simultaneously to the ordering oncologist and the

Inherited Cancer Program.

If results are negative the patient is not seen at CHEO, however, a

consultation letter is sent both to the ordering oncologist and the

patient. If a pathogenic variant (PV), likely pathogenic variant (LPV)

or variant of uncertain significance (VUS) is detected, the patient or

their next of kin is offered an urgent genetic counselling appointment.

From December 2021 to 2022, 42 oncologist have been on-boar-

ded and 308 patients have completed the G2O process. There have

been 213 (69%) negative results where ordering providers and

patients received a negative result letter only thereby reserving clinic

spots for other eligible patients. The genetics clinic saw 94 (31%)

patients or patient’s next of kin for one appointment to disclose a

positive (PV or LPV) or VUS result. Strengths of the CHEO-TOH

G2O collaboration compared to other mainstreaming programs

include the capture of select provincial eligibility criteria and provi-

sion of genetic counselling for every patient with a PV, LPV or VUS.

P023: Oncologist initiated genetic testing for patients

with prostate cancer: The Sunnybrook Odette Cancer

Centre experience

Xin Wang2, Caleb Tackey2, Larissa Waldman1,2, Yael
Silberman1, Danny Vesprini1,2, Urban Emmenegger1,2, Andrea
Eisen1,2, Martin Smoragiewicz 1,2

1Sunnybrook Odette Cancer Centre, Toronto, ON, Canada;
2University of Toronto, Toronto, ON, Canada

Background: Prostate cancer is the most common cancer among men

and is the second leading cause of cancer-related deaths. An estimated

20-30% of men with prostate cancer are reported to have a genetic

mutation, of which approximately half are germline and half are

somatic. The Odette Cancer Centre, a large tertiary oncologic centre,

introduced oncologist-initiated genetic testing, mainstreaming, for

prostate cancer patients in April 2021, when eligibility criteria for

germline genetic testing expanded.

Methods: We conducted a retrospective chart review on the first

year’s mainstreaming experience at the Odette Cancer Centre.

Between May 1, 2021, and May 30, 2022, 174 eligible prostate cancer

patients underwent mainstreaming with a 19-gene panel. Descriptive

and inferential statistics were used to compare patients with and

without a germline mutation.

Results: Patients were of various ethnic backgrounds, with a median

age of 75 (IQR 68.25-80). 14 patients (8%; 95% CI 4-12%) were

found to have a deleterious germline mutation. These included

pathogenic, likely pathogenic, and highly suspicious findings in

BRCA1/2, ATM, CHEK2, PMS2, RAD51C, HOXB13, and BRIP1.

Patients with germline mutations were not statistically different from

those without a mutation in terms of baseline clinicodemographic

features, including age and stage at diagnosis. Of the 14 patients with

a germline mutation, none reported a second primary cancer and 8

(57%) reported a first- or second-degree relative with a history of

prostate, breast, ovarian, or pancreatic cancer. The median turnaround

time for germline results was 91 days (IAR 37-113 days). Of those

mainstreamed, 34 (19.5%) had somatic panel genetic testing, among

whom 8 (23%) had an alteration in a homologous recombination

gene.

Conclusion: We demonstrate the feasibility of a mainstreaming

model for germline genetic testing in prostate cancer patients. Per-

sonal and family history of cancer cannot reliably stratify patients for

the presence of deleterious germline variants.

P024: Mainstreaming genetic counselling (GC)

and testing (GT) in underrepresented populations

with triage and remote GC: Germline testing in breast

(BC), ovarian (OC), rostate (PC), and pancreatic cancer

(PaC) in over 700 Mexican patients (pts)

Guillermo Pacheco-Cuéllar1, Gisela Hernandez-Luis2, Juan Jesús
Valdez Andrade1, Saúl Campos-Gómez1
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1Centro Oncológico Estatal ISSEMyM. Toluca, México, México;
2Hospital Regional de Alta Especialidad Centenario de la Revolución

Mexicana ISSSTE. Cuernavaca, Morelos, México

Genetics could help guide therapy and prevention in cancer pts, and

their relatives. In Mexico, the lack of genetic services has been a

barrier to offering GT. Since 2020, we have implemented a triage and

a remote system to hasten GT and ensure GC. Here, we report the

results of those projects. Eligibility was assessed by NCCN guide-

lines. We gathered clinical features, cancer family history (CFH), and

histopathological features (HF). BRCA1&2 were analyzed in all pts,

while others (PC, remote and selected cases) had multigene panel

(MGP). Certified laboratories performed GT. We added the data from

a previous cohort for statistical analysis.

741 pts underwent GT. 51% had BC, 29% OC, 17% PC, and 3%

PaC. 54% had CFH. 51% were candidates because of HF. 30% had

metastasis at diagnosis. 71% of GT was prescribed from 2020. 28%

had PMG. 20.5% of pts had a pathogenic variant (PV): 50% in

BRCA1, 32% in BRCA2, and 7% in PALB2. Founder PV (BRCA1

Del 9-12) was 15% of all PVs, only in BC and OC cases. 17% had

variants of uncertain significance (VUS). There was an association

between PV and CFH (p\ 0.0001), and HF (p\ 0.0005). MGP

increased the diagnostic yield in BC (p = 0.023) and PaC (p = 0.034.

An association between PV and metastatic disease was noted in PC

(p = 0.008).

We present new models of GC to overcome the lack of GC ser-

vices in Mexico. 535 pts had accelerated GT in 2 years. 35% or the

remote cohort had a PV. Those pts would still be on a waiting list.

Also, we found 12% PV in men with PC. Reports of GT in Mexican

men are scarce. We identified the need to implement PMG in daily

practice. Finally, we identify more VUS with PMG (p[ 0.0001),

which underlines the necessity of GC for all pts.

P025: Genetic Rapid Easy Access Testing (GREAT)

in breast cancer; a hybrid genetic testing experience

through the McGill University hospitals

Zoulikha Rezoug1,2, Adrienne Atayan2, Kristen Mohler1,2, Sophie
Albert1,2, Leila Feng1,2, Brianna Lemieux Anglin1,2, Zhen Shen1,
David Szlachtycz1, Daniel Jimenez2, Nancy Hamel2, Jean-
François Boileau1, Mark Basik1, Sarkis Meterissian2, Francine
Tremblay2, Dawn Anderson3, George Chong1, Stephanie M.
Wong1, William D. Foulkes1,2

1Lady Davis Institute of the Jewish General Hospital, McGill

University, Montréal, QC, Canada; 2McGill University Health Centre,

McGill University, Montréal, QC, Canada; 3St Mary’s Hospital,

McGill University, Montréal, QC, Canada

Background: Between 5 to 10% of breast cancer cases are linked to

an inherited germline pathogenic or likely pathogenic (P/LP) variant.

To identify these individuals, a rapid and easy access genetic testing

and counseling program was initiated at three cancer centers at

McGill University, Montreal, Canada for unselected women newly

diagnosed with breast cancer. The program aimed to assess the fea-

sibility, acceptability and clinical utility of offering rapid testing of 15

breast cancer susceptibility genes.

Methods: Treating physicians referred female patients with a first

diagnosis of invasive breast cancer from 2019 to 2022. Eligible

women were offered genetic counseling through an organized, genetic

counselor-led clinic and DNA banking. Those who consented were

tested via an in-house Next-Generation Sequencing (NGS) panel of

15 genes.

Results: Of 1083 referred patients, 72.8% (788) were eligible and

92.5% (729) of those eligible consented to be tested. P/LP variants

were identified in 8.2% (60) of patients including 5.3% (39) in

BRCA1, BRCA2 and PALB2 (B1B2P2) and 2.9% (21) in 6 of the

remaining 12 genes (ATM, BARD1, CHEK2, MSH2, RAD51D,
STK11). Overall, 28.2% (11/39) of positives for B1B2P2 and 81%

(17/21) of positives for the other predisposition genes would not have

been eligible for genetic testing according to traditional high risk

based criteria used in the regular medical genetics service. 71.8% (28/

39) of women positive for B1B2P2 had at least one risk reducing

procedure following a positive result.

Conclusion: A hybrid genetic testing program in a network of breast

cancer centers in Montreal, Canada detected P/LP variants in 8.2% of

patients and was widely accepted by patients and their physicians

alike. Clinical management decisions were impacted in 72% of pos-

itive cases when genetic testing and counseling was easily available

around the time of diagnosis.

P026: Preimplantation genetic testing (PGT)

for aneuploidy and hereditary breast cancer (PGT-A/

M) for optimal fertility preservation or prevention

of vertical transmission

Mitko Madjunkov1,2, Karen Glass1,2, Prati Sharma Prati1,2, Rina
Abramov1, Siwei Chen1, Aashi Aggrawal1, Ari Baratz1,2, Clifford
Librach1,2,4,5, Svetlana Madjunkova1,3

1CReATe Fertility Centre, Toronto, ON, Canada; 2Department

of Obstetrics and Gynaecology, University of Toronto, Toronto, ON,

Canada; 3Department of Laboratory Medicine and Pathobiology,

University of Toronto, Toronto, ON, Canada; 4Department

of Physiology, University of Toronto, Toronto, ON, Canada;
5Institute of Medical Science, University of Toronto, Toronto, ON,

Canada

Objective: Carriers of mutations in BRCA1/2, CHECK2, ATM,

Lynch sy and other oncogenes have higher lifetime risk for beast

cancer (BC)(65-80%), ovarian (30-45%) and other cancers, with 50%

transmission to their offspring. Oocyte and/or embryo cryopreserva-

tion is an option for fertility preservation(FP), and when coupled with

PGT-A/M for BC-mutations, allowing prevention of vertical trans-

mission(VT). Our objective was to evaluate the outcomes of

simultaneous PGT-A/M for BC mutation carriers.

Materials and Methods: We analyzed 42 IVF/PGT-A/M treatment

cycles of 29-couples undergoing IVF because of pre-chemotherapy

FP(n = 12) or BC-mutation carrier status to VT(n = 17) at CReATe

Fertility Center(CFC), Toronto from 2017-2022. PGT-A/M was per-

formed from a single trophectoderm(TE) biopsy. We compared cycle

outcomes and proportion of euploid/mosaic-carrier embryos(EC,MC)

to non-carrier(ENC,MNC) in couples with female or male mutation-

carriers. Implantation(IR), ongoing pregnancy-rate(OPR) and live-

birth rates(LBR) were evaluated. SSPS-software was used for statis-

tical analyses.

Results: Overall 221 blastocysts were biopsied from 42-IVF/PGT-A/

M cycles. 23%(n = 51) of all embryos were tested for BRCA1,

49.8%(n = 110) for BRCA2, 6.8%(n = 15) for CHECK2, 5%(n = 11)

for PALB2 and2.7%(n = 6) for BRIP1. Three couples carried Lynch

Sy(MSH2,PMS2) and one-STK11 mutations; overall 6-IVF cycles

and 12.7% (n = 28) of all embryos. Average female age was

34.6 ± 3.8yrs. Patient characteristics and IVF cycle characteristics

were no different between F-carriers and M-carriers couples. PGT-A/

M results for all 221 embryos: 35% were PGT-A-abnormal, 21.6%

ENC, 31.6% EC, 5.3% MN% C and 6.4% MC. 44.4% of the IVF

cycles resulted in no ENC embryos, 22.2%-IVF-cycles had 60-85%-

EC and 33.4had the expected 50% ratio of ECvsENC. Total of 24

FET were performed, 21 FETs of ENC embryos and 2-EC embryos.
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IR was 38%, OPR-33.3% and LBR-28.6%. All 6 babies were born

healthy at term.

Conclusion: Simultaneous PGT-A/M for hereditary-BC mutations

offers reliable FP in BC patients and VT avoidance in carriers,

allowing for informed decision making and family planning for these

couples.

P027: Family history is not predictive of mutation

status in breast, ovary, pancreas, and prostate cancer

patients undergoing universal germline genetic testing

Kelly Gordon, Margaret Osha, Barry Tong, Amie Blanco

University of California, San Francisco Medical Center, San

Francisco, CA, United States

An expedited Genetic Testing Station (GTS) workflow was imple-

mented at an academic medical center to facilitate universal germline

genetic testing for patients with breast, ovarian, pancreas, and high-

risk prostate cancers (HBOC cancers). Between 1/1/2019 and 6/25/

2022, genetic counselor assistants collected cancer family history of

HBOC cancers and Lynch Syndrome (LS) cancers (colorectal and

endometrial) from 2,021 patients referred to the GTS by their

oncologists for multi-gene panel testing (712 with breast cancer, 114

with ovarian cancer, 435 with pancreas cancer, and 760 with prostate

cancer). Pathogenic/likely pathogenic variant (P/LPV) detection rates

were computed for actionable genes, defined as those with National

Comprehensive Cancer Network guidelines for HBOC cancers: ATM,

BARD1, BRCA1, BRCA2, BRIP1, CDH1, CDKN2A, CHEK2,

EPCAM, HOXB13, MLH1, MSH2, MSH6, NF1, PALB2, PMS2,

PTEN, RAD51C, RAD51D, STK11, TP53.

Family history (FH) was characterized as follows: No FH of

HBOC/LS cancers, FH of any HBOC/LS cancer, FH of HBOC can-

cers only, FH of HBOC cancers including the patient’s presenting

cancer type. Percentage of patients with a P/LPV in any actionable

gene was computed for each FH category respectively for breast (9.1,

8.4, 8.0, 8.7); ovary (14.3, 16.7, 26.7, 30.8); pancreas (13.5, 10.7,

11.8, 14.0); and prostate (7.4, 9.9, 9.6, 8.5). Odds ratios, 95% confi-

dence intervals, and p-values were computed using Fisher’s exact test

to compare likelihood of P/LPV for each cancer indication between

patients with no FH and those with FH in each of the categories

described above.

No significant differences were found, though the presence of

ovarian cancer in the family history was most likely to predict the

presence of P/LPV in patients with ovarian cancers (OR = 2.67;

95%CI 0.45, 14.05; p = .1729). These findings continue to support

universal germline genetic testing for patients diagnosed with HBOC

cancers.

P028: An Australian mainstream genetic testing

program: data audit and clinicians views about clinical

practice

Alison Young1, Emilia Ip2, Tahlia Scheinberg3,5, Michelle
Harrison2,4, Philip Beale3,4,6, Annabel Goodwin4,6,7

1School of Medicine and Public Health, University of Newcastle,

Newcastle, NSW, Australia; 2Cancer Genetics, Liverpool Hospital,

Liverpool, NSW, Australia; 3Faculty of Medicine and Health,

University of Sydney, Camperdown, NSW, Australia; 4Medical

Oncology, Chris O’Brien Lifehouse, Camperdown, NSW, Australia;
5Advanced Prostate Cancer Group, Garvan Institute of Medical

Research, Darlinghurst, NSW, Australia; 6Medical Oncology,

Concord Repatriation General Hospital, Concord, NSW, Australia;
7Cancer Genetics, Royal Prince Alfred Hospital, Camperdown, NSW,

Australia

Introduction: A mainstream genetic testing program for women

diagnosed with ovarian cancer and supported by the local Cancer

Genetics service (CGS). A limited number of breast and prostate

cancer patients had testing arranged by their clinician. The aim of this

study was to review the mainstream genetic testing program.

Methods: Eligible patients had genetic testing arranged between

February 2015 and August 2019 by the CGS or approved clinicians

from five affiliated Sydney-based hospitals. Tumour, family history

details, and outcomes of genetic testing were assessed from medical

records. Web-based surveys were administered to clinicians.

Results: Genetic testing was arranged for 289 women with ovarian

cancer. Before 2017, up to 45% of genetic tests were mainstreamed,

compared with 76% of tests after 2017. CGS were more likely to

arrange testing for women with a family history of hereditary breast/

ovarian cancers (50.7% vs 39.7%), and non-serous pathology (28.2%

vs 12.3%). Pathogenic variants were detected in 13.7% of women

who had mainstream testing and 20.3% of women tested by the CGS.

Women with pathogenic variants (15 BRCA1, 14 BRCA2, 1 PALB2

later identified in research) were appropriately referred for post-test

counselling to the CGS. Motivated clinicians requested testing for 18

women with breast cancer. Most (13/14, 93%) who had publicly-

funded testing were eligible by age or pathology-based criteria, and 4

women self-funded their test. No pathogenic variants were detected in

this cohort. Fifty-four clinicians (70% response rate) participated in

the survey. Clinicians were overall satisfied (76%) and viewed the

process as time-efficient and accessible for patients.

Discussion: Mainstream genetic testing of eligible participants

increased over time, with testing and post-test referral appropriately

arranged. This study demonstrated successful implementation of a

coordinated mainstream ovarian cancer genetic testing program and

clinicians’ approval of the pathway. This has implications for future

development of mainstreaming programs.

NEW APPROACHES TO THE EARLY DIAGNOSIS

OF HEREDITARY CANCERS

P029 (Rapid Fire Presentation S5-RF1): Somatic testing

lags far behind germline testing in patients

with epithelial ovarian cancer; a missed opportunity

Kayla Ostiller1, Nicole Marjon1,2, Lawrence Block1, Bethan
Powell1, Christine Garcia1

1Kaiser Permanente San Francisco, San Francisco, CA, United States;
2University of California, San Francisco, CA, United States

Objective: Determine frequency of germline and somatic testing for

patients with epithelial ovarian cancer (EOC) and whether result was

associated with use of PARP inhibitor (PARPi) maintenance therapy.

Methods: Retrospective cohort study of patients with newly diag-

nosed EOC in a large community-based integrated health system from

1/1/2019-12/31/2020. The primary outcome was performance of

somatic testing. Rates of testing were compared pre and post the

American Society of Clinical Oncology (ASCO) 2020 guidelines

recommending somatic testing for all patients with negative germline

testing. Secondary outcomes included use of PARPi therapy and

association with genetic result.

Results: 246 patients were diagnosed with EOC: 144 in the pre-

ASCO cohort, 102 in the post-ASCO cohort. Median age at diagnosis
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was 63yrs. 57% were high grade serous cancer and over 50% were

stage III/IV. There were no differences between pre- and post-ASCO

cohorts. Germline genetic testing was completed in 80.9% of patients

with 8.5% having a germline BRCA 1/2 mutation (gBRCAm).

Somatic testing was done in 30% of patients, with an additional 11

patients having homologous recombination deficiency (HRD) muta-

tions. There was no difference in proportion of patients who had

somatic testing between the pre- and post-ASCO cohorts (26% vs

35%, p = 0.13) or in maintenance PARPi use between cohorts (45.5%

vs 55.5%, p = 0.2). Of stage III/IV patients with serous or

endometrioid cancers, 22% were on PARPi maintenance, and

gBRCAm was significantly associated with use (36% gBRCAm vs

4% no gBRCAm p\ .001), while somatic HRD mutation was not.

Conclusions: Somatic genetic testing was low at 30% and did not

significantly increase following the new ASCO guidelines. PARPi use

was correlated with gBRCAm but not somatic HRD mutation. Given

the significant clinical implications of somatic tumor testing, efforts

that have increased adoption of germline testing in this population

should be utilized to improve somatic testing rates.

P030: We are more than our founders: adding

to the story of French Canadian cancer risk

Brandie Heald, Emily M Russell, Sarah M Nielsen, Daniel E
Pineda-Alvarez, Britt Johnson, Rachel Mador-House

Invitae, San Francisco, CA, United States

Background: Several founder pathogenic germline variants (PGVs)

that predispose to cancer have been reported in the French Canadian

population. However, relatively little is known about the outcomes of

multigene panel testing (MGPT) in this population. The aim of this

study was to describe MGPT outcomes among a French Canadian

cohort.

Methods: A retrospective analysis of 5,904 French Canadian pro-

bands with cancer undergoing germline genetic testing through a

single commercial laboratory ordered by healthcare providers from

Canada was conducted. Overall cohort demographic data abstracted

from the test requisition form and testing outcomes were analyzed.

Descriptive statistics and Fisher’s exact test were utilized.

Results: The majority of individuals were female (83.6%), between

ages 40-69 years at testing (70.2%), and had 11-30 genes analyzed

(76.6%). Over half the cohort (52.5%) had breast cancer. The overall

PGV rate was 14.1%. Females with ovarian cancer had a higher PGV

rate (17.1%) than individuals with breast cancer (12.7, p = 0.0018)

and pancreatic cancer (12.0%, p = 0.03). PGVs in BRCA1, BRCA2,

PALB2, and RAD51D were present in 49.2% of individuals with

PGVs, with founder variants accounting for 81.5% of PGVs. FH had

the highest PGV rate (5.6% of those tested), with 78.1% of individ-

uals carrying p.Glu432Lysfs*17. PGVs were also common in CHEK2

(1.9%), ATM (1.4%), PMS2 (0.7%), RAD51C (0.6%), and MSH6

(0.5%). The uptake of cascade testing was 26.9%.

Conclusions: Although genes with French Canadian founder PGVs

accounted for almost half of the positive results, nearly one-fifth of

the PGVs were not founders. Additionally, PGVs from a broad

spectrum of genes were observed in this cohort. These results support

the use of MGPT in the French Canadian population undergoing

hereditary cancer testing.

P031 (Rapid Fire Presentation S5-RF2): Facilitated

cascade testing for families with identified variants

associated with hereditary gynecologic cancers

Sarah S. Lee, Hannah C Karpel, Ashley Brown, Maria Smith,
Julia Smith, Bhavana Pothuri

NYU Langone Health, New York, NY, United States

Objectives: We evaluated the feasibility of a facilitated referral

pathway for cascade genetic testing for patients with mutations

associated with gynecologic cancers.

Methods: This is a prospective cohort study of patients with BRCA1,

BRCA2, BRIP1, MSH2, MLH1, MSH6, PMS2, EPCAM, RAD51C,

and RAD51D pathogenic variants from March 2019 to November

2022 seen at a gynecologic oncology clinic. Eligible patients were

offered a facilitated referral pathway for genetic testing for first and

second-degree relatives. The primary outcome was the proportion of

patients with a relative who completed genetic testing.

Results: Seventy-six patients were enrolled in our study. The median

age of genetic testing was 41 (range 20-68). Fifty-three (70%) were

non-Hispanic white, seven patients each were non-Hispanic Black

and Asian (9%), six patients were Hispanic (8%), and three patients

were other/ unknown (4%). For patients with cancer, the median age

at diagnosis was 45 (range 23-66). Forty-four patients (58%) had no

history of cancer. Cancer history was as follows: breast, 17 (22%);

ovary, 9 (12%); uterine, 2 (3%). Renal, thyroid, and small bowel each

had one patient (1%). The most common variant was BRCA1 (38,

50%), followed by BRCA2 (29, 38%), BRIP1 (3, 4%), PMS2 (4, 5%),

MSH6 (3, 4%), MLH1, MSH2 (2, 3%), and EPCAM (1, 1%). At one

month of enrollment, 44 (57%) of patients had contacted at least one

relative for genetic testing, and 12 (13%) of patients had at least one

relative that participated in our facilitated referral pathway for genetic

counseling. However, only four patients (5%) had at least one relative

complete genetic testing; two in our pathway and two outside of our

facilitated pathway.

Conclusion: Although over 50% of patients contacted family mem-

bers regarding genetic testing, only 5% had a relative complete

genetic testing. Novel efforts to simplify access for relatives to

improve testing are desperately needed.

P033: An ex vivo model of mammary alveologenesis

and macrophage infiltration to study BRCA1 mutation

induced alterations to the mammary gland

during pregnancy and involution

Ryan Ghorayeb1,2, Katy Milne3, Marika Heilker3, Brad
Nelson3,4,5, Christopher Maxwell1,2

1Department of Pediatrics, University of British Columbia,

Vancouver, BC, Canada; 2BC Children’s Hospital Research Institute,

Vancouver, BC, Canada; 3Deeley Research Centre, BC Cancer,

Victoria, BC, Canada; 4Department of Medical Genetics, University

of British Columbia, Vancouver, BC, Canada; 5Department

of Biochemistry and Microbiology, University of Victoria, Victoria,

BC, Canada

Breast cancer diagnosed during pregnancy or up to one-year post-

partum is termed a pregnancy associated breast cancer (PABC). Up to

30% of females diagnosed with PABC carry a BRCA1 mutation,

while females with BRCA1 mutations also report difficulties breast-

feeding. In BLG-Cre Brca122-24f/22-24f; Trp53± transgenic mice,

tumourigenesis is preceded by aberrant differentiation towards an

alveolar-like cell state, as well as altered immune macrophage
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infiltration. Thus, it is of interest to study how BRCA1 mutation

affects mammary gland development and immune infiltration during

pregnancy and involution.

Here, we utilized the BLG-Cre Brca122-24f/22-24f; Trp53± mouse

model and performed immunofluorescence on formalin fixed paraffin

embedded mammary glands of mice at day 18.5 of pregnancy and day

4 of involution to investigate how Brca1 mutation affects alveolo-

genesis and immune infiltration. We find that transgenic mice have

more milk proteins in alveoli at d18.5 of pregnancy compared to their

wild-type counterparts. Further, at both day 18.5 of pregnancy and

day 4 of involution, transgenic mice have altered immune infiltration.

We then validated an ex vivo 3D culture system of mammary alve-

ologenesis and macrophage infiltration for future studies in mammary

epithelial cells with Brca1 mutations. We cultured organoids from

mammary epithelial cells isolated from virgin BLG-Cre Brca122-24f/

22-24f; Trp53± mice and stimulated the organoids with lactogenic

medium. We confirmed the organoids develop phenotypes associated

with alveologenesis, including more growth, development of lipid

droplets and binucleated cells, and upregulate the expression of milk

transcripts. Finally, we tested if murine derived macrophages interact

with these organoids in co-culture experiments. This study reveals

that BLG-Cre Brca122-24f/22-24f; Trp53± mice have disturbances to

normal processes during pregnancy and involution, and provides an

ex vivo model for studying how Brca1 mutation affects alveologen-

esis in future experiments.

P034: Blood-based early cancer detection screening

for breast cancer: Who should be tested?

Kathryn Young, Shifra Krinshpun, Breeana L Mitchell, Sara L
Bristow, Vipin Gupta, Alexey Aleshin

Natera, Inc, San Carlos, CA, United States

Blood-based early cancer detection (ECD) screening tests present a

notable advantage in detecting malignancy at an early stage. Here, we

report results from 100 surveyed OBGYNs exploring the clinical

utility of a blood-based ECD test for breast cancer (BC) and sought to

determine the target population that may most benefit from this

testing.

Most survey respondents spent on average 95% of time in clinic

and have been in practice for 10-30 years (94%). Majority of the

respondents reported interest in utilizing a blood-based ECD assay for

patients with pathogenic germline variants in BRCA1/BRCA2 (60%)

or with a family history of BC (53%). Both scenarios represent

patients at elevated-risk for developing BC ([ 20% lifetime risk).

These data demonstrate that blood-based ECD may provide a

novel screening strategy in elevated-risk populations that comple-

ments current screening recommendations (i.e., annual

mammography and MRI). Dual imaging is recommended because

mammography alone misses * 20% of cases overall and performs

more poorly (\ 50% sensitivity) across certain patient characteristics.

However, clinician MRI referral and subsequent patient adherence

rates have been reported to be\ 40%, due to cost and/or accessibility

barriers.

Based on the survey findings, we envision several possible clinical

scenarios where a blood-based ECD test can help: triage indetermi-

nate findings, inform whether additional imaging is warranted, or

determine imaging frequency. In any scenario, blood-based ECD has

the potential to improve overall compliance and improve early

detection in high risk populations. Any blood-based ECD assay

implemented in this manner would require a demonstration of both

analytical and clinical validity, in addition to studies of clinical utility,

in the target patient population.

P035: Interim results from a multimodality screening

program reveal low recall rates and high rates

of adherence to protocol specified visits

Arnaaz Khwaja, Ilona Siljander, Margaret Liu, Cara Essling,
Judith Ovunwo, Kirti Kulkarni, Gregory Karczmar, Hiroyuki
Abe, Iris Romero, Olufunmilayo Olopade

University of Chicago, Chicago, IL, United States

Background: One-size-fits-all screening has proven disadvantageous

for high-risk populations, particularly BRCA1 and BRCA2 mutation

carriers and individuals of African ancestry (AA) at high risk for

aggressive young onset breast cancer. After several studies demon-

strated the diagnostic equivalency of abbreviated MRI to the full MRI

protocol, we launched the Chicago Alternative Prevention Study for

BReast CAncer (CAPSBRACA; clinicaltrials.gov: NCT03729115) to

test the hypothesis that state-of-the-art genomic testing to identify

women at increased risk, combined with state-of-the-art MRI tech-

niques, could effectively detect and downstage aggressive breast

cancers for high-risk women in diverse populations.

Method: Patients are scanned every 6 months with a bilateral breast

MRI. The first MRI is a full scan, and subsequent MRI scans are

abbreviated MRIs that include an Ultrafast MRI protocol. Major

inclusion criteria includes: women over the age of 25 with either a

BRCA1, BRCA2, TP53, PALB2, PTEN, CDH1, STK11 mutation, or

a Polygenic Risk Score (PRS)[ 30%. AA women under 45 with at

least one 1st or 2nd degree relative with breast or ovarian cancer are

eligible because PRS scores are not reported for AA women.

Results: Currently the cohort consists of 130 participants c; the

accrual goal is 400. There are 44 BRCA1 carriers, 42 BRCA2, 7

PALB2, 4 in other genes, 25 with PRS[ 30%, and 8 due to family

history. 5 are Asian-American, 18 Black/AA, 96 White/Caucasian, 1

biracial, 2 Latinas, and 8 other/unreported. There have been 14 recall

visits; two resulted in breast cancer diagnoses: both were IDC,

HR ? /HER2-, and in BRCA2 mutation carriers. One diagnosis was

detected on MRI only, and one was detected on mammogram with a

normal MRI result.

Conclusion: Our study has the potential to address an unmet clinical

need for early and accurate detection of aggressive young-onset breast

cancers in high-risk women.

MUTATIONS, VARIANTS, DATABASES

P037: Reduced risk BRCA1 and BRCA2 variants:

insight into classification of concordant variants

between two commercial laboratories

Tuya Pal1, Elizabeth Chao2, Erin Mundt3, Tina Pesaran2, Marcy
E. Richardson2, Thomas P. Slavin3, Fergus Couch4, Alvaro N
Monteiro5

1Vanderbilt-Ingram Cancer Center at Vanderbilt University Medical

Center, Nashville, TN, United States; 2Ambry Genetics, Aliso Viejo,

CA, United States; 3Myriad Genetics, Salt Lake City, UT, United

States; 4Mayo Clinic, Rochester, MN, United States; 5Moffitt Cancer

Center, Tampa, FL, United States

Introduction: The identification and reporting of reduced risk

BRCA1 and BRCA2 (RR-BRCA) variants is complex and poses

challenges for patient counseling. We sought to compile and compare

data for RR-BRCA variants reported by two clinical diagnostic

laboratories.
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Methods: A list of RR-BRCA variants provided by two laboratories

were compared for concordant interpretations. Rationale and data

supporting a reduced-risk interpretation were compiled, including

unpublished functional and clinical data (where available), and pub-

licly available information including population-, predictive-, and

functional data.

Results: Laboratories had different but complementary approaches in

identifying RR-BRCA variants. Considerations included 1) the

identification of biallelic Fanconi Anemia-affected patients; 2) variant

type; 3) incomplete aberrant splicing; 4) identification of NMD-

escaping, in-frame splice events; 5) laboratory-validated cancer his-

tory weighting models; 6) published reduced risk data; and 7)

extrapolation of a reduced-risk interpretation onto close match vari-

ants that are expected to have the same effect. Between the two

laboratories, 13 variants were consistently identified as potential RR-

BRCA variants: for BRCA1, variants included c.5096G[A

(p.R1699Q) and variants impacting the canonical c.671 splice

acceptor site. For BRCA2, variants included three frameshift

(c.658_658delGT, c.9672dupA, c.9699_9702delTATG); two spli-

ceogenic (c.8488-1G[A and c.8488-1G[T); and two missense

[c.7878G[C (p.W2626C), c.9302 T[G (p.L3101R) variants.

Conclusions: Despite differences in interpretation strategies across

two laboratories, consistent results were obtained for 13 RR-BRCA

variants providing evidence for a less severe phenotype. As such,

these variants may require less stringent management strategies

compared to traditional pathogenic BRCA variants depending on

individual and family history. Further work to define risk thresholds

and categories for reporting RR-BRCA variants will be of great

clinical value to personalize cancer risks in conjunction with other

clinical and genetic risk factors, including polygenic risk scores.

Opportunities to harmonize variant interpretation and standardized

reporting will be of great benefit for patients and care teams.

P038: Integration of functional data to classify BRCA2

missense variants: an ENIGMA project

Paulo Lyra Jr1, Lucas Dalcolmo1, Michael Parsons2, Thales
Nepomuceno 1, Geise de Oliveira3, Joao da Silva3, Laura Caleca4,
Tanisha Taneja1, Chunling Hu5, Marcy Richardson6, Maria
Rossing7, Aditi Hazra8, Alexandra Martins9, Sandrine Caputo10,
Gael Millot11, Joanne NgeowYuen Yie12, Marcelo A. Carvalho13,
Melissa Cline14, Paulo Radice15, Rachel Carlsen16, Romy
Mesman17, Valentina Zampiga18, Vijay Joseph19, Shyam
Sharan20, Amanda Spurdle2, Fergus Couch5, Maaike Vreeswijk17,
Alvaro N. Monteiro1
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Universitario FAEMA, Ariquemes, Rondonia, Brazil; 4Fondazione

IRCCS Istituto Nazionale dei Tumori, Milano, Lombardia, Italy;
5Mayo Clinic, Rochester, MN, United States; 6Ambry Genetics

Corporation, Aliso Viejo, CA, United States; 7Faculty of Health

and Medical Sciences, University of Copenhagen, Copenhagen,

Denmark; 8Harvard University, Boston, MA, United States;
9Université de Rouen, Rouen, France; 10Institut Curie, Paris, France;
11Institut Pasteur, Université Paris Cité F-75015 Paris, France;
12National Cancer Centre Singapore, Singapore, Malasia;13Instituto
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The success of precision cancer medicine is predicated on the accu-

rate discrimination between benign and pathogenic germline alleles in

susceptibility genes. Variants of uncertain clinical significance (VUS)

pose a significant challenge in cancer risk assessment. Functional data

derived from validated functional assays have become an important

resource to assess the pathogenicity of VUS. We developed a cloud-

based environment to integrate and analyze all published functional

data for BRCA2 missense VUS according to the American College of

Medical Genetics and Genomics/Association for Molecular Pathology

(ACMG/AMP) classification framework.

We selected 28 published articles describing data for 2,183 mis-

sense variants (1,011 reported in BRCAExchange) from 131

individual instances of functional assays (tracks) to assess their

functional impact. Functional results were harmonized using the

thresholds and classifications described by the original authors and

converted to ordinal variables: [0 = no functional impact], [1 = in-

termediate impact], and [2 = functional impact]. We used a panel of

416 known reference variants (384 benign or likely benign and 32

pathogenic or likely pathogenic) to determine the sensitivity, speci-

ficity, and ACMG/AMP odds of pathogenicity of every track.

Variants were assigned ACMG/AMP criteria based on the level of

evidence.

In this study, we were able to derive unambiguous evidence cri-

teria from functional data for 2,040 BRCA2 missense variants, while

143 variants had discordant results and could not be assigned a

functional code. This work illustrates the power of functional data for

resolving the majority of BRCA2 VUS.

P039: The benefit of Probe Capture Enrichment Next

Generation Sequencing (NGS) for HBOC testing—CNV

analysis

Katleen Janssens, Jenneke van den Ende, Liene Bossaerts,
Katrien Storm

Center for Medical Genetics (CMG), University of Antwerp

and Antwerp University Hospital, Edegem, Belgium

Introduction: NGS is excellent to detect single nucleotide variants

(SNVs). However, detection of copy number variants (CNVs) from

NGS data is challenging, for example due to PCR-bias in amplicon

sequencing. In Belgium, Hereditary Breast and Ovarian Cancer syn-

drome (HBOC) testing requires sequencing of 13 genes for SNVs and

detection of CNVs (minimal BRCA1/2) using multiplex ligation-de-

pendent probe amplifications (MLPA). Therefore, using NGS data as

a first CNV screening step would be of interest to increase the number

of genes for CNV detection (followed by MLPA confirmation).

Especially NGS using hybridization-capture is more suitable for CNV

analysis since it offers high depth and uniformity of coverage.

Methodology: The CMG of Antwerp moved from PCR-based to

hybridization-based target enrichment for NGS using a TWIST cus-

tom panel (Twist Bioscience) designed for HBOC testing, and

sequencing on an Illumina MiSeq. Since the Twist custom panel NGS

data allow for CNV analysis, it is of interest to study the number of

additional CNVs that are found with this method.

Results: Since January 2022, ± 500 samples were run using this new

method. In 10 patients (1.5-2%) a CNV was found in a gene other

than BRCA1/2. These include five (likely) pathogenic CNVs and two

variants of unknown significance (VUS, detected in respectively 3

and 2 unrelated patients). To study the effect of these VUS, segre-

gation analysis and RNA sequencing is currently being performed.
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Results of these analyses, updated numbers of detected CNVs and

accompanying phenotypes will be presented at the conference.

Conclusion: We experienced a benefit of changing to a probe-based

enrichment technique for HBOC NGS testing. Since this technique is

more suitable for CNV analysis, we found an additional 1.5-2% of

CNVs. However, interpretation of certain CNVs remains challenging

and requires more data (RNA, segregation, additional families, …) to

achieve a different classification than VUS.

P040 (Rapid Fire Presentation S1-RF1): BRCA1

frameshift variants leading to extended incorrect

protein termini

Thales Nepomuceno1,2, Tzeh Foo3, Marcy Richardson4, Matthew
Varga4, Amaya Alarcon1, Diana Gutierrez1, Raymond Kim5,
Susan Armel5, Anna von Wachenfeldt6, Daniel Eriksson7, Fergus
J. Couch8, Edwin Iversen9, Åke Borg10, Bing Xia3, Marcelo A.
Carvalho2,11, Alvaro N. A. Monteiro1
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Janeiro, Brazil; 3Rutgers Cancer Institute of New Jersey and Robert
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4Ambry Genetics, Aliso Viejo, CA, United States; 5Princess Margaret
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Rochester, MN, United States; 9Duke University, Durham, NC,

United States; 10Lund University, Lund, Sweden; 11Instituto Federal

do Rio de Janeiro – IFRJ, Rio de Janeiro, RJ, Brazil

Carriers of BRCA1 germline pathogenic variants are at significantly

higher risk of developing breast and ovarian cancer than the general

population. The accurate identification of at-risk individuals is crucial

for risk stratification and the targeted implementation of risk reducing

and therapeutic interventions. Despite significant progress in classi-

fication efforts, a significant number of reported BRCA1 variants are

variants of uncertain clinical significance (VUS). Variants leading to

premature protein termination and loss of essential functional

domains are typically classified as pathogenic. However, the impact

of frameshift variants that result in an extended incorrect terminus

(EIT) is unclear.

We combined functional assessment, structural modeling, clinical

and family data to systematically examine 17 naturally-occurring EIT

variants previously reported. Consistent with previous reports, our

data show that the loss of more than seven wild-type amino acid

residues at the C-terminal portion of BRCA1 results in a striking

reduction of the protein activity regardless of the EIT produced.

Moreover, steady-state protein levels are markedly reduced for most

EITs, suggesting that their loss of activity is due to protein instability.

Only one variant, c.5578dup (p.His1860ProfsTer20), displayed tran-

scriptional activation (TA) activity in a validated assay and

expression levels similar to the wild-type protein. We also show that

p.His1860ProfsTer20 interacts with CtIP at levels comparable to the

wild-type protein, suggesting that it may constitute a likely benign/

benign or a reduced penetrance variant. These results indicate that

most, but not all, BRCA1 variants leading to incorrect extended ter-

mini are likely to be pathogenic and highlight the need for functional

assays of individual variants.

P041 (Rapid Fire Presentation S1-RF2):

A comprehensive characterization of missense variants

of uncertain significance (VUS) in RAD51C

Chunling Hu (=)1, Gemma Montalban Canudas (=)2, Martine
Dumont2, Amélie Rodrigue2, Charles Joly-Beauparlant2, Yan
Coulombe2, Stéphane Dubois2, Penny Soucy2, Susan M.
Domchek3, Siddhartha Yadav1, Fergus Couch*1, Jean-Yves
Masson*2, Jacques Simard*2

1Mayo Clinic, Rochester, MN, United States; 2CHU de Québec-

Université Laval Research Center, Québec, QC, Canada; 3University

of Pennsylvania, PA, United States; (=) Equal first authors; * co-

corresponding authors

Homologous recombination (HR) is an essential pathway to repair

DNA double-strand breaks in a faithful manner. Defects in HR can

lead to genomic instability and cancer. We have shown that RAD51C

is at the heart of two HR-related RAD51 paralogs complexes, forming

RAD51C-XRCC3 and RAD51B-RAD51C-RAD51D-XRCC2 com-

plexes. Inherited variants that result in the truncation of the RAD51C

and RAD51D proteins, but not variants in the other paralogs, have

been linked to predisposition to breast and ovarian cancers.

The relevance of missense variants of uncertain significance

(VUS) in RAD51C to cancer is not known in part because their

influence on RAD51C function is not established. Using a homology-

directed repair (HDR) assay in reconstituted CL-V4B RAD51C-/-

cells, we identified 30 non-functional (deleterious) and 144 func-

tional/partly functional (neutral/intermediate) variants. The

deleterious variants conferred sensitivity to cisplatin and olaparib and

disrupted RAD51C-XRCC3 and RAD51B-RAD51C-RAD51D-

XRCC2 complex formation. These findings were confirmed for a

subset of variants by olaparib sensitivity and RAD51 foci formation

assays of reconstituted human U2OS RAD51C-/- cells and were

consistent with the predicted variant effects on ATP binding. In

addition, we also implemented deep mutational scans of important

domains of the RAD51 paralogs enriched in predicted deleterious

missense variants. This approach allows the simultaneous assessment

of all possible amino acid substitutions at a given position. Initial

efforts were focused on the ATPase region of RAD51C. Briefly, the

mutagenesis libraries were cloned into an inducible, recombinase-site

containing vector. Landing pad cell lines were generated to allow the

systematic integration of the libraries and to ensure the recombination

of one variant per cell. Endogenous RAD51C expression was silenced

using a 3’-UTR targeting siRNA and cells were challenged with

PARP inhibitors. Globally, these approaches, when combined with

other data, will contribute to the classification of missense variants in

RAD51C which will help to orient clinical decisions.

P042: Substantially different penetrance of different

pathogenic variants in BRCA1 exon 20 (18): not all

pathogenic variants are equal

Emma R. Woodward1.2, Elaine F. Harkness3,4, Marcy E.
Richardson5, George J. Burghel2, Carolyn Horton5, Matthew
Varga5, Cassidy Carraway5, D. Gareth Evans1,2,3

1Division of Evolution, Infection and Genomics, School of Biological

Sciences, Faculty of Biology, Medicine and Health, Manchester,

United Kingdom; 2Manchester Centre for Genomic Medicine, St

Mary’s Hospital, Manchester Academic Health Science Centre,

Manchester University, Manchester, United Kingdom; 3Prevent

Breast Cancer Centre, Wythenshawe Hospital Manchester

Universities Foundation Trust, Wythenshawe, Manchester, United
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Kingdom; 4 Division of Informatics, Imaging and Data Sciences,

Faculty of Biology, Medicine and Health, University of Manchester,

United Kingdom; 5Ambry Genetics, Aliso Viejo, CA, United States

Introduction: Studies suggest pathogenic missense variants confer

lower risks than truncating variants. Identification of missense variant

exceptions is critical in providing accurate risk assessment/manage-

ment recommendations.

Methods: We initially investigated a Manchester family with the

BRCA1 c.5243G[A p.G1748D missense variant. 3/7 heterozygous

females developed breast cancer\ 30 years (24,27,28) despite being

separated by 8 meioses. Using combined Ambry/Manchester data, we

assessed penetrance for breast/ovarian cancer in women with BRCA1

c.5243G[A (n = 21) and compared this with other likely patho-

genic/pathogenic (LP/P) exon 20 variants including missense

(n = 103), truncating (excluding the common founder, c.5266dupC),

(n = 91) and the in-frame exon20 deletion, BRCA1 c.5194_5277del

p.His1732_Lys1759del, (n = 74). Individuals were censored at: first

BRCA1 related diagnosis; death; risk-reducing mastectomy or date of

last follow-up (Manchester); or testing date if unaffected (Ambry).

Kaplan-Meier incidence curves were generated.

Results: BRCA1 c.5243G[A had similar penetrance to truncating

variants [50y:74%-(95%CI = 46-95%) versus 62.7%-(95%CI = 51-

75%), p = NS]. Penetrance was significantly higher than for other

missense LP/P variants in exon 20 [50y: 27.6% (95%CI = 19-39%),

p\ 0.001] or the exon 20 deletion [50y:46%-(95%CI = 33-63%),

p = 0.02]. All inter-group p-values were significant, except BRCA1

c.5243G[A versus truncating. Notably, the exon 20 deletion had

significantly lower penetrance than truncating variants, and higher

penetrance than non-codon 1748 missense LP/P variants (p\ 0.001).

While penetrance estimates are not adjusted for ascertainment bias,

resulting in potential over-estimation, inter-group comparisons are

still valid due to identical ascertainment.

Conclusion: These data suggest that BRCA1 c.5194_5277del and at

least some of the exon 20 LP/P missense variants retain partial

BRCA1 function and that BRCA1 c.5243G[A is at least a complete

loss-of-function variant and may even act as a dominant negative.

Further data is needed on all in-frame exon deletions and missense

variants so that women can receive more accurate risk estimates for

these attenuated phenotypes.

P043: Prevalence of Hereditary Breast and Ovarian

Cancer syndrome in a multi-ethnic Asian population

Sock Hoai Chan1, Weng Khong Lim2, Joanne Ngeow1,3

1Cancer Genetics Service, National Cancer Centre Singapore,

Singapore; 2SingHealth Duke-NUS Institute of Precision Medicine,

Singapore; 3Lee Kong Chian School of Medicine, Nanyang

Technological University, Singapore

Background: Hereditary Breast and Ovarian Cancer (HBOC) syn-

drome is associated with predisposition to malignancies, primarily

breast and ovarian cancers, due to pathogenic germline variants in

BRCA1, BRCA2 and PALB2. The reported population prevalence of

HBOC syndrome is 1:300-1:500, however, these are estimates from

predominantly European populations, whereas the prevalence among

non-European populations is less defined. Here, we aim to evaluate

the population prevalence of HBOC in Singapore, a Southeast Asian

city-state with residents from multi-ethnic Asian populations of East

Asian, South Asian and Southeast Asian ancestries.

Methods: The analyzed dataset is derived from a cross-sectional

Singaporean population of 9051 individuals, comprising 5502 Chi-

nese, 1941 Indians and 1608 Malays. Whole-genome sequencing was

performed on blood DNA and jointly processed on a standardized

bioinformatic pipeline. Identified BRCA1, BRCA2, PALB2 variants

were curated using the American College of Medical Genetics and

Genomics guidelines and carrier frequencies for pathogenic variants

were adjusted to each ancestry group size.

Results: We identified 61/9051 carriers of pathogenic germline

variants in HBOC genes, translating to a prevalence of 1:148 in

Singaporeans. Prevalence was higher among Malays (1:110, 14/1608)

compared to 1:157 Chinese (35/5502) and 1:161 Indians (12/1941).

Of 49 pathogenic variants detected, 55% (27/49) occurred in BRCA2,

31% (15/49) BRCA1 and 14% (7/49) PALB2. Recurrent variants

were more frequent among Malays compared to a broader variant

spectrum among Chinese, whereas PALB2 variants were depleted

among Indians. Notably, 0.2% (4/1608) of Malays harbour the

BRCA1 c.2726dup variant, a known founder variant among Malay

families with history of breast and ovarian cancers.

Conclusion: HBOC prevalence in Asians is higher than global esti-

mates of 1:300-1:500, with variable genetic spectrum among ancestry

groups. Clinical professionals serving multi-ethnic populations should

be cognizant of ancestry-specific variation in their genetic risk

assessment for HBOC and the potential impact of preventive care in

the Asian population.

P044: Mammography screening and risk of breast

cancer among women with a hereditary predisposition

to breast cancer unexplained by a pathogenic variant

in BRCA1 or BRCA2
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Dijon, FranceOncogénétique, Dijon, France; 24Centre de Lutte contre

le Cancer Georges François Leclerc, Dijon, France; 25Hôpital Tenon,
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Metz-Thionville, Hôpital de Mercy, Metz, France; 36Hôpitaux
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France; 38Hôpital Bretonneau, Service de Génétique, Tours, France;
39Hôpital Universitaire Dupuytren, Service d’Oncologie Médicale,

Limoges, France; 40UMR_S 1166 Faculté de médecine SU site Pitié-
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Women with a familial predisposition to breast cancer (BC) are

offered screening at earlier ages and at more frequent intervals than

women from the general population. Assuming there is no lower

threshold dose in which radiation exposure does not cause damage,

exposure to ionizing radiation may increase their BC risk.

We evaluated the effect of screening mammography procedures in

1,552 familial BC cases unexplained by a pathogenic variant in

BRCA1 or BRCA2, identified through French family cancer clinics,

and 1,363 unrelated controls. Participants reported their history of

screening mammography exposures in a detailed questionnaire.

Germline rare pathogenic or predicted pathogenic variants in 113

DNA repair genes were investigated in 82.5% of the women and their

association with BC was previously assessed in Girard et al. (Int J

Cancer 2019; 144(8):1962).

We found that having been exposed to mammograms measured as

never versus ever had no effect on BC risk. However, when consid-

ering the number of exposures and the age at first exposure, we found

an increase BC risk of 4% (95%CI: 1%-6%) per additional exposure

and a 50% increased risk (95%CI: -9%-153%) when first exposed

before age 30 as compared to never exposed women. When stratifying

women according to the altered gene they carry, we found that the

effect of mammogram exposure on BC risk was doubled (OR = 2.17,

95%CI:0.92-5.15) for women carrying a variant in a gene associated

with an odds ratio (OR) point estimate\ 0.9, as compared to those

carrying a variant in a gene with an OR[ 1.1 (OR = 0.92,

95%CI:0.48-1.75) (pint = 0.02).

Further studies are needed to verify our finding. Even though

mammographic screening reduces significantly the risk of mortality

from BC thanks to early diagnosis, identification of sub-populations

that are more or less susceptible to ionizing radiation is clinically

relevant.

P045: Testing diverse populations enables frequency-

based variant classification in breast/ovarian cancer

genes

Sari Lieberman1, Omer Murik1, Fouad Zahdeh1, Rachel Beeri1,
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Background: Variant classification in cancer predisposition genes is

challenging. Segregation analysis is limited due to partial penetrance,

and variants may be relatively frequent. We examined the utility of

variant frequencies in a genetically diverse population for variant

classification.

Methods: During 2015-2021 we ascertained consecutively diagnosed

non-Ashkenazi (a heterogeneous population) breast cancer (BC)

patients in two Israeli medical centers. Panel testing was offered to

patients and to un-affected non-Ashkenazi controls. Variant classifi-

cation was based on ACMG criteria. Variant frequency was compared

between affected and un-affected, incorporating family history.

Results: Genetic testing was performed in 743 affected and 810

unaffected women. Pathogenic (P)/Likely pathogenic (LP) variants

were identified in 59 (8%) women with BC, including 26 (3.5%) in

BRCA1/BRCA2 and 33 (4.4%) in other genes. 4/14 (28%) of BRCA2

variants were not previously reported in public databases.

Rare variants: In 28 BC genes, 9490 rare variants (\ .01 gnomAD

MAF) were observed. 541/695 (78%) exonic variants were already in

ClinVar. Based on frequency (MAF[ 0.01) in unaffected, low-

family history (FH) controls, 43 ClinVar exonic VUSs were down-

graded to Likely Benign: 15 using the entire cohort and 28 by using

sub-ethnicity frequency. Variants with conflicting interpretations of

pathogenicity were downgraded in 9 cases, including CHEK2

c.1427C[T (p.Thr476Met), previously classified as LP/VUS.

68/8949 non-coding variants were located in regulatory regions and

significantly enriched in affected with substantial family history,

suggesting possible pathogenicity.

Conclusions: Genetic analysis in diverse populations enriches the

P/LP variant repertoire and contributes to variant classification. This

may be particularly relevant for non-coding variants, whose inter-

pretation by standard tools is limited.

P046: Induced pluripotent stem cell (iPSC) modeling

of breast and ovarian cancer development in women

carrying germline BRCA1 mutations

Nur Yucer1 2, Subash Dhugana2, Alyssa Okimoto2, Clive
Svendsen1, Simon Gayther2, Xiaojiang Cui3

1Board of Governors Regenerative Medicine Institute, Cedars-Sinai

Medical Center, Los Angeles, CA, United States; 2Center

for Bioinformatics and Functional Genomics, Department

of Biomedical Science, Cedars Sinai Medical Center, Los Angeles,
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CA, United States; 3Cedars Sinai, Surgery, Cedars Sinai Medical

Center, Los Angeles, CA, United States

Rare mutations in the highly penetrant BRCA1 & BRCA2 genes

predispose women to breast and ovarian cancer and more than 90% of

families in which these cancers occur in multiple individuals from

families. iPSC-derived three-dimensional (3D) ’organoid’ models

have emerged as a powerful tool to recapitulate the physiologically

relevant process of disease progression in vitro. This system leverages

the self-renewal and multi-lineage differentiation capability of stem

cells and their intrinsic self-organization and regenerative ability to

form 3D tissue architecture. For breast cancer (BC), subjects with

BRCA1 mutations usually develop triple negative subtype of BC

(TNBC), which is the most lethal subtype, derived from basal

mammary epithelial cells. For ovarian cancer BRCA1/2 carriers

usually develop High Grade Serous Cancer (HGSC), which originates

in the neighboring fallopian tube epithelia (FTE).

We have derived breast and fallopian tube organoid models from

iPSCs of BRCA1mut carriers and BRCA wild type subjects

(BRCAwt). BRCA mammary epithelial (ME) organoids express

epithelial cell markers and mammaglobin, indicating breast epithelial

specificity. BRCA1mut show characteristics of pre-neoplastic disease

even though they are derived from heterozygous BRCA1mut carriers;

histologically, they resemble ductal in situ carcinoma (DCIS) of the

breast. BRCA1mut. Compared to BRCAwt subjects, BRCA1mut FTE

organoids exhibit severe cellular abnormalities consistent with neo-

plastic transformation, and show structural abnormalities, including

cellular crowding, loss of polarity, severe atypia, accumulation of p53

and increased proliferation, characteristics BRCA1 mutant early stage

BC and HGSC.

Taken together, these novel human-derived ME and FTE organoid

models are more faithful physiological representations of BC and

HGSC precursor and, using single cell transcriptomics, have enabled

us to identify candidate clinical biomarkers associated with early

stage BC and HGSC development. These data provide a basis for

personalized early detection, prevention and therapeutic analysis of

women carrying BRCA1mut and are now being applied to BRAC2

and other high-risk mutations.

P047: Characterization of epithelial ovarian cancer

based on multi-gene tumour testing and homologous

RecomBinatiOn Deficiency (HRD) testing (COMBO):

A preliminary analysis

Elisabeth Spénard1, Melanie Care2, Jeanna McCuaig3,4, Blaise
Clarke5, Raymond H. Kim4,6, Sarah E. Ferguson 1,7, Laura
Ranich2, Tracy L. Stockley2,5, Marcus Bernardini1,7

1Department of Obstetrics and Gynecology, University of Toronto,

Toronto, ON, Canada; 2Laboratory Medicine Program, Division

of Clinical Laboratory Genetics, University Health Network, Toronto,

ON, Canada; 3Department of Molecular Genetics, University

of Toronto, Toronto, ON, Canada; 4Bhalwani Familial Cancer Clinic,

Princess Margaret Cancer Centre, University Health Network,

Toronto, ON, Canada; 5Department of Laboratory Medicine

and Pathobiology, University of Toronto, Toronto, ON, Canada;
6Division of Medical Oncology, Department of Medicine, University

of Toronto, Toronto, ON, Canada; 7Division of Gynecologic

Oncology, Princess Margaret Cancer Center/Sinai Health Systems,

Toronto, ON, Canada

Introduction: We compared the results of multi-gene next generation

sequencing (NGS) in paired tumour and germline samples to

determine the correlation of pathogenic variants (PV) in epithelial

ovarian cancer (EOC).

Methods: Newly diagnosed EOC patients were prospectively

recruited at Princess Margaret Cancer Center between December

2021 and October 2022. Tumour tissue and germline DNA testing

were performed. A 21-gene NGS panel (BRCA1, BRCA2, MLH1,

MSH2, MSH6, PMS2, EPCAM, RAD51C, RAD51D, BRIP1, ATM,

BARD1, CDH1, CHEK2, HOXB13, PALB2, POLD1, POLE, PTEN,

STK11, TP53) was used for both tumour and germline samples.

Results of tumour and germline NGS testing were compared.

Results: To date, analyses have been completed for 54 individuals. In

tumour, a total of 111 reportable variants were identified in 52 sam-

ples with a mean of 2 variants/tumour (range: 0-6). 98% of samples

had a TP53 variant. Excluding TP53, there were 59 reportable vari-

ants in 35 samples with a mean of 1 variant/tumour (range: 0-5). In

germline analysis, 30 variants were detected in 24 individuals, 8 of

which were pathogenic [BRCA1 (4), BRCA2 (2), ATM (1) and

RAD51C (1)]. Overall, 8/22 (36%) PV and 19/37 (51%) VUS iden-

tified in tumour were of germline origin. The variant allele fraction

(VAF) in tumour ranged from 39-91% for PV and 6-99% for VUS.

All germline variants were independently identified in tumour

samples.

Conclusion: Multi-gene NGS tumour testing was capable of identi-

fying all clinically relevant germline variants. Although paired multi-

gene tumour-germline testing is required to determine variant origin,

over 30% of individuals in this study could have avoided germline

testing following negative tumour results. These results suggest that

streamlining genetic testing for EOC patients via primary multi-gene

tumour testing is possible with further investigation.

P048: Identification of BRCA1 biallelic pathogenic

variants in a Fanconi anemia patient and the clinical

implications of variant location

Colin Young1, Ashley Lahr2, Caroline Nestor2, Damara Ortiz2,
Linford Williams2, Ashley Kaminski1, Marcy E. Richardson1,
Georgianne Arnold2

1Ambry Genetics, Aliso Viejo, CA, United States; 2University

of Pittsburgh Medical Center, Pittsburgh, PA, United States

Introduction: Fanconi anemia subtype S (FA-S) is an extremely rare,

autosomal recessive disorder caused by biallelic pathogenic mutations

in BRCA1 and is characterized by physical abnormalities, develop-

mental delay, and increased chromosomal breakage. The rarity of FA-

S is likely due to embryonic lethality and cases resulting in live birth

may be the result of some level of retained functional BRCA1 protein.

Clinical Description: A 2-year-old female was referred for genetic

consultation due to the clinical presentation of microcephaly, colo-

boma, duodenal web, colpocephaly, multiple café-au-lait spots, poor

growth, and developmental delay. A molecular diagnosis of FA was

confirmed by abnormal chromosome breakage testing. Genetic testing

by exome and cancer panel identified two BRCA1 pathogenic

mutations: c.191G[A (p.C64Y) and c.3991C[T (p.Q1331*).

Pathogenic alterations in other FA-associated genes were not

identified.

Discussion: BRCA1 c.191G[A is a missense alteration at a cysteine

residue critical for protein folding and function. BRCA1 c.3991C[T

is a nonsense alteration in exon 11 and is expected to result in non-

sense-mediated decay and loss-of-function. Multiple literature-

reported FA-S patients also have loss-of-function variants in exon 11.

This exon undergoes natural alternative splicing resulting in in-frame

transcripts with partial or complete loss of this exon. The proteins

resulting from these alternative transcripts may retain partial function.
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Because these alternative events splice-out the loss-of-function

alterations, and may be partially functional, the result may be a

hypomorphic effect explaining the enrichment of exon 11 loss-of-

function variants in this patient and in other literature FA-S patients.

Conclusions: Two pathogenic BRCA1 alterations, including a loss-

of-function variant in exon 11 were identified in a 2-year-old proband

with FA-S. The enrichment of pathogenic variants in FA-S patients in

alternatively spliced exons, such as exon 11, may be evidence that

loss-of-function alterations in these exons are hypomorphic and may

have atypical risks relative to traditional pathogenic alterations.

P049: Analysis of tumour homologous recombination

by RAD51 for BRCA1, BRCA2 and PALB2 variant

classification

Joanna Domènech-Vivó1, Alba Llop-Guevara2, Nicoletta
Campanini3, Joanna Lim4, Alejandro Moles-Fernández1,
Antonino Musolino5,6,7, Pei Sze Ng4, Joanne Ngeow8, Jia Wern
Pan4, Benedetta Pellegrino5,6,7, Marcel Romey9, Soo Hwang Teo4,
Orland Diez1,10, Carsten Denkert9, Judith Balmaña1,11, ENIGMA
Consortium12, Maaike Vreeswijk13, Violeta Serra2, Sara
Gutiérrez-Enrı́quez1

1Hereditary Cancer Genetics Group,Vall d’Hebron Institute

of Oncology (VHIO), Barcelona, Spain; 2Experimental Therapeutics

Group, Vall d’Hebron Institute of Oncology (VHIO), Barcelona,

Spain; 3Pathology Unit, University Hospital of Parma, Parma, Italy;
4Cancer Research Malaysia, Subang Jaya, Selangor, Malaysia;
5Department of Medicine, University of Parma, Parma, Italy;
6Oncology Unit and Breast Unit, University Hospital of Parma,

Parma, Italy; 7Gruppo Oncologico Italiano di Ricerca Clinica, Parma,

Italy; 8Lee Kong Chian School of Medicine, Nanyang Technological

University; Cancer Genetics Service, NCCS, Singapore; 9Institute

of Pathology, Philipps-University Marburg and University Hospital

Marburg Universitätsklinikum Marburg, Germany; 10Area of Clinical

and Molecular Genetics, Vall d’Hebron Hospital Universitari,

Barcelona, Spain; 11Medical Oncology Department, Vall d’Hebron

Hospital Universitari, Vall d’Hebron Barcelona Hospital Campus,

Barcelona, Spain; 12ENIGMA Consortium; 13Department of Human

Genetics, Leiden University Medical Center, Leiden, Netherlands

Background: Accumulation of RAD51 at DNA double-strand breaks

is a functional biomarker for DNA homologous recombination repair

(HR). The presence of RAD51 is an indicator of HR proficiency

(HRP) whereas its absence suggests HR deficiency (HRD). We aim to

assess if tumour RAD51 can be a predictor of pathogenicity or

benignity for BRCA1, BRCA2 (BRCA1/2) or PALB2 variants, and

used as phenotype evidence in germline variant classification.

Methods: Immunofluorescence was used to quantify RAD51, yH2AX

and BRCA1 foci in formalin-fixed paraffin-embedded tumours of

primary untreated breast and ovary tumours, diagnosed in germline

carriers of pathogenic, benign or variants of unknown significance

(VUS) in BRCA1/2 or PALB2 genes. For VUS, further analyses were

conducted to determine genomic instability score (GIS) using the

Myriad myChoice CDx assay as well as HR genes mutation profile

and gene-specific LOH (gsLOH). HRD was pre-defined as RAD51

score = 10% and GIS = 42.

Results: To date, we have assessed 85 tumours carrying 55 germline

BRCA1/2 and PALB2 pathogenic variants showing a 93% prevalence

of HRD by RAD51. In contrast, the first results from nine tumours

carrying six benign variants indicated an 11% HRD prevalence. The

HRD occurrence in 28 VUS tumours was 43%. However, low

BRCA1 was detected in three tumours with HRD carrying VUS in

BRCA2 and PALB2, suggesting that their HRD might be the result of

BRCA1 hypermethylation. The GIS from 21 VUS tumours showed a

71% concordance with RAD51. The gsLOH jointly with RAD51,

GIS, and HR genes mutation findings, added evidence in favour of

pathogenicity for c.2123C[A VUS in BRCA1 and non-

pathogenicity for BRCA1 c.3247A[G as well as BRCA2

c.7522G[A, c.9410C[T and c.3398C[T.

Conclusions: An HRP status indicated by RAD51 in VUS tumours

with gsLOH, is highly suggestive of non-pathogenicity and this can

assist in variant classification.

ISCIII (PI19/01303_CPII19/00033); AGAUR_FIDGR2020; ERA-

NET_Co-Fund_ERAPERMED2019-215; Spanish Association of

Cancer Research (INVES20095LLOP)

P050: Reinterpretation and subsequent reclassification

of germline BRCA1/BRCA2 variants of uncertain

significance identified in a single genetic laboratory

over a 20-year period

Aurélie Ayme1,2, Nicolas Molnarfi1, Gaëlle Benais-Pont 1, Isabelle
Gauchat-Bouchardy1, Amandine Cadènes2, Fulvia Brugnoletti2,
Anne-Laure Rougemont1, Thomas McKee1, Pierre Olivier
Chappuis2,3

1Division of Clinical Pathology, Diagnostic Department, Geneva

University Hospitals, Geneva, Switzerland; 2Division of Precision

Oncology, Department of Oncology, Geneva University Hospitals,

Geneva, Switzerland; 3Division of Genetic Medicine, Diagnostic

Department, Geneva University Hospitals, Geneva, Switzerland

Background: Identification of variants of uncertain significance

(VUS) in BRCA1 and BRCA2 genes is common in testing for genetic

susceptibility to hereditary breast and ovarian cancer. This type of

result represents a particular challenge for patient management in the

era of precision genomic medicine. VUS reclassification is expected

to occur over time. This study aimed to describe data on BRCA1/

BRCA2 VUS reclassification from a single clinical laboratory over a

20-year period.

Methods: We reviewed 360 distinct BRCA1/BRCA2 VUS identified

in the Laboratory of Molecular Oncology, University Hospitals of

Geneva (Switzerland) between 1997 to 2019. Variant assessment

included review of distinct lines of evidence (functional, genetic,

population, computational, etc.) according to the current American

College of Medical Genetics (ACMG) recommendations by two

investigators. When a reclassification was confirmed, physicians in

charge of index cases were informed by letter. In case of management

modification, a follow-up consultation was suggested.

Results: In total, 73/139 (52.5%) BRCA1 variants and 108/221

(48.9%) BRCA2 variants originally classified as VUS were reclassi-

fied. Overall, 82.3% (n = 149) of reclassifications were downgrades,

i.e. VUS to likely benign/benign variants, and 17.7% (n = 32) were

upgrades, i.e. VUS to likely pathogenic/pathogenic variants. Seventy-

five percent of the reclassified VUS were missense variants and 25%

were intronic variants. Variant reclassification process resulted in

updated reports for more than 200 index cases.

Conclusions: More than half of all BRCA1/BRCA2 VUS were

reclassified. The majority of VUS reclassifications, i.e.[ 80% in this

study, are downgrades. This study highlights the importance of

periodic reevaluation of BRCA1/BRCA2 VUS to appropriately

manage index cases and their relatives. VUS review is a complex

process and represents an underestimated additional workload for the

laboratory.
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P051: Biallelic BRCA2 mutations and negative

chromosome breakage analysis in a patient with adult

onset breast and colon cancers

Lee Ann Daly, John Pappas, Meenakshi Sigireddi, Michael
Buchholtz

Perlmutter Cancer Center, NYU Langone Health, New York, NY,

United States

Biallelic mutations in BRCA2 are associated with Fanconi anemia

(FA), a rare disorder characterized by a wide range of clinical features

including progressive bone marrow failure, congenital anomalies,

cancer predisposition and chemosensitivity. The diagnosis of FA is

typically established through chromosome breakage analysis and/or

genetic testing for biallelic FA mutations in affected individuals.

We present a case of a 37 year old female with newly diagnosed

triple negative breast cancer, a history of stage III colon cancer at age

33, and biallelic BRCA2 mutations. Results of an 84-gene panel were

significant for the well-established pathogenic BRCA2

c.2808_2811del (p.Ala938Profs*21) mutation and likely pathogenic

BRCA2 c.7964A[G (p.Gln2655Arg) mutation. Her father is

deceased at age 50 of lung cancer and her mother tested positive for

the BRCA2 c.2808_2811del mutation only, suggesting paternal

inheritance of the c.7964A[G mutation. Chromosome breakage

analysis was subsequently performed and results were negative. The

patient is a nulliparous only child with no known family history of

breast, ovarian, prostate or pancreatic cancer. She presented with

severe fatigue, pancytopenia, polyneuropathy, neutropenia and dif-

fuse edema with chemotherapy resulting in early termination of

treatment for both colon and breast cancers. Her chemosensitivity was

historically attributed to her significant history of cocaine and heroin

abuse and it is, therefore, unclear whether the BRCA2 mutations

contributed. She has no other features of FA.

Hypomorphic mutations are known to correlate with milder clin-

ical phenotype in FA and other recessive disorders. This case suggests

the possibility of reduced penetrance of the BRCA2 c.7964A[G

variant in both FA and hereditary breast and ovarian cancer syndrome

and that the presence of biallelic mutations alone may not be suffi-

cient to clearly establish a diagnosis of FA in patients with atypical

manifestations.

P052: Copy number variants are ovarian cancer risk

alleles

Irina Silachiva1, Amber DeVries1, Joe Dennis2, Jonathan P.
Tyrer3, Pei-Chen Peng1, Douglas F. Easton2,3, Kate Lawrenson4,
Paul DP Pharoah1,2,3, Gianmarco Contino5, Simon A Gayther1,
Michelle R Jones1

1Center for Bioinformatics and Functional Genomics, Dept.

of Biomedical Sciences, Cedars-Sinai Medical Center, Los Angeles,
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of Cambridge, Cambridge, United Kingdom; 3Centre for Cancer

Genetic Epidemiology, Department of Oncology, University

of Cambridge, Cambridge, United Kingdom; 4Division

of Gynecologic Oncology, Dept of Obstetrics and Gynecology,

Cedars-Sinai Medical Center, Los Angeles, CA, United States;
5Institute of Cancer and Genomic Sciences, College of Medical

and Dental Sciences, University of Birmingham, Birmingham, United

Kingdom

Known risk alleles for epithelial ovarian cancer (EOC) account

for * 40% of the narrow-sense heritability for EOC. We recently

identified copy number variants (CNVs) as an important class of

genetic variant that contribute to the genetic architecture of EOC. We

used single nucleotide polymorphism array data from 13,071 EOC

cases and 17,306 controls of European ancestry to identify CNVs

associated with EOC and identified significant risk associations with

CNVs at known EOC susceptibility gene loci: BRCA1

(P = 1.60 9 10-21), RAD51C (P = 5.5 9 10-4) and BRCA2

(P = 7.0 9 10-4). Four suggestive associations (P\ 0.001) were

identified for rare CNVs at novel risk loci across the genome.

We performed whole genome sequencing in 215 EOC cases and

used publicaly available data for[ 500 EOC cases and[ 25,000

controls to confirm the frequency of deletions and duplications in

known ovarian cancer genes (BRCA1, BRCA2, RAD51C, RAD51D)

and replicate several novel risk associated structural variants initially

detected using genotyping array data. Deletions were more frequently

identified as risk alleles for EOC, but duplications, insertions and

inversions that interrupt the coding frame were also identified. The

breakpoints of structural variants in BRCA1 were frequently flanked

by repetitive elements where single nucleotide polymorphisms cre-

ated complete homology in regions[ 35 bp, resulting in regions of

homology where homology-mediated recombination may create

crossing over events that lead to structural variants. Structural variants

at both known and novel risk regions are risk alleles for EOC, are

potentially pathogenic and contribute to the spectrum of disease-

causing deleterious variants.

In ongoing studies in publicly available case control cohorts we

continue to identify novel structural variants as risk alleles for EOC

with validation using long read sequencing. More fully understanding

the complex genetic architecture of architecture will improve our

ability to identify those at risk for the disease and offer prevention

strategies.

P053: Germline pathogenic variant of prostate cancer

in Singapore

Zewen Zhang1, Johan Chan2, Tiffany Lim1, Nur Diana Binte
Ishak1, Joanne Ngeow1,3

1Cancer Genetics Service, Division of Medical Oncology, National

Cancer Centre Singapore, Singapore; 2Division of Medical Oncology,

National Cancer Centre Singapore, Singapore; 3Lee Kong Chian

School of Medicine, Nanyang Technological University, Singapore

Genetic testing in prostate CA (PCa) has become more widespread

with approval of PARP inhibitors. Carriers of germline BRCA1/2

pathogenic variant (PV) have increased risk of PCa with aggressive

phenotypes. However, data in Asia remains limited. In Singapore,

PCa is the 3rd most common cancer in males. We report our insti-

tution’s experience with germline testing of PCa.

Data were prospectively collected from patients referred to Sin-

gapore National Cancer Centre, Cancer Genetics Service (CGS).

Demographics, first degree relatives (FDR) cancer type, clinical-

pathologic data (e.g. Gleason score, stage at diagnosis, presence of

ductal variant), and PV distribution were collected. Predictors for PV

were analyzed using fisher’s exact test. Between January 2014 to

November 2022, 186 PCa patients were seen at CGS and 154 (83%)

underwent germline testing. There were 123 (80.4%) Chinese, 12

(7.8%) Malays, 7 (4.6%) Indians and 11 (7.2%) of other ethnicities.

One-hundred and thirty-nine (90.3%) had adenocarcinoma, with 11

(8%) ductal variant. Twenty-nine (18.8%) PCa patients had localized

disease at diagnosis, and 97 (63%) Stage IV disease. Twenty-two

(14.3%) PCa patients have germline PV, consisting of 10 (45%)
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BRCA2, 2 ATM, 2 TP53, 1 MSH2, 1 MSH6, 1 FANCA, 1 LZTR1, 1

NF1, 1 VHL, 1 PTPN11 and 1 RAD51D. FDR with cancer were

identified in 92 (59.7%) PCa patients. PV were not associated with

personal history of cancer, gleason score, ductal variant, age or stage

at diagnosis. Ethnicity was observed to have an association for PV

(p = 0.011). One or more FDR with cancer was not predictive for PV.

However, FDR with breast cancer (p\ 0.05) or ovarian cancer

(p = 0.039) had increased risk for PV. Ethnicity, FDR with breast

and/or ovarian cancer were associated with germline PV in PCa, and

testing should be encouraged. Our study highlights the importance of

a comprehensive history assessment.

NON-BRCA1/2 GENETIC FACTORS ASSOCIATED

WITH CANCER RISK

P054: Investigating the association of SDHA pathogenic

variants with breast cancer risk

Ashwini Wijeweera1, Shao-tzu Li1, Sock Hoai Chan1, Zewen
Zhang1, Joanne Ngeow1,2

1Cancer Genetics Service, Division of Medical Oncology, National

Cancer Centre Singapore, Singapore; 2Lee Kong Chian School

of Medicine, Nanyang Technological University, Singapore

Background: Pathogenic variants in genes encoding the 5 compo-

nents of the Succinate Dehydrogenase (SDH) protein complex

(SDHA, SDHB, SDHC, SDHD and SDHAF2) are known to confer

risk to paragangliomas, pheochromocytomas, renal, gastric and pitu-

itary tumours. However, there is preliminary evidence for the possible

involvement of SDHx genes in breast cancer. Here, we describe the

SDHA germline pathogenic/likely pathogenic variants identified in

our breast cancer cohort. We also investigated a possible genotype-

phenotype correlation in our breast cancer cohort.

Methods: We performed a review on patients that were tested for the

multi-gene panels including SDHx genes under a CLIA/CAP certified

lab through the Cancer Genetics Service, National Cancer Centre

Singapore between 2014-2022. SDHA germline pathogenic variant

carriers were identified and genetic testing results were correlated

with patient demographics, cancer/tumour diagnoses, clinical patho-

logical findings, as well as family history of malignancies.

Results: Of 1220 individuals that underwent genetic testing and had a

personal history of breast cancer, a total of 8 individuals were seen to

carry an SDHx mutation. Four individuals carried a pathogenic

variant in the SDHA gene. All four patients developed an Invasive

Ductal Carcinoma at an average age of 47.2. Of these four individ-

uals, the c.1A[G pathogenic variant (p.Met1Val) occurred in two

unrelated patients. We also observed the occurrence of variants

c.1258C[T (p.Gln420*) and c.923C[T (p.Thr308Met) in the

remaining patients. The observed SDHA pathogenic variants were not

domain specific.

Conclusion: For the SDHA cohort, a genotype-phenotype correlation

could not be established. However, our study supports the possible

association between pathogenic variants in SDHA and breast cancer.

Further segregation and functional analyses will be required to vali-

date the association between pathogenic germline SDHA variants

with breast cancer predisposition.

P056: Influence of genetic and non-genetic risk factors

in a Brazilian cohort of patients with breast cancer

with suspected Hereditary Breast and Ovarian Cancer

Syndrome

Roberta Galvão1,2, Guilherme Nader4, Allyne Cagnacci1, Chrisna
Mendes3, Luiz Senna1,3, Daniela Cohn1, Guilherme Cotti1,
Vanessa Petry1,3, Maria Del Pilar Estevez-Diz1,3

1Instituto do Cancer do Estado de São Paulo ICESP, São, Paulo, São

Paulo, Brazil; 2Americas Oncologia, São Paulo, São Paulo, Brazil;
3Dor, São Paulo, São Paulo, Brazil; 4Institut Jules Bordet, Brussels,

Belgium

Background: There is a substantial variability in cancer risk in

patients (pts) who have inherited BC risk genes (BCRG) which may

be partially explained by the influence of non-genetic risk factors

(NGRF). We aim to assess the prevalence of genetic and non-genetic

risk factors (NGRF) in a Brazilian cohort of pts with BC with sus-

pected hereditary breast and ovarian cancer syndrome (HBOC).

Methods: Patients with a diagnosis of BC and suspected HBOC

according with NCCN guidelines underwent multigene panel testing

(MGPT) included these related to BC:BRCA1, BRCA2, PALB2,

BARD1, RAD51C, RAD51D, ATM, CHEK2, CDH1, TP53, STK11,

PTEN. Patients were divided into two groups: those without (A) or

with (B) pathogenic or likely pathogenic (P/LP) germline mutations

in BCRG; Groups A and B were compared for the prevalence of the

NGRF: body mass index (BMI), sedentary lifestyle, age at menarche,

parity, age at first birth, breastfeeding, use of oral contraceptives, use

of hormone replacement therapy (HRT), alcohol consumption and

mammographic density.

Results: Between 2017 and 2020, 100 patients underwent germline

MGPT testing in a Brazilian tertiary cancer center. Mean age was

39.9 years and the most common histology was invasive carcinoma

not otherwise specified 81 (81%), with estrogen-receptor positive 68

(68%) and HER2 negative 86 (86%) disease. Family history of cancer

was reported by 59 (59%) of patients. P/LP variants in BCRG were

detected in the frequency: BRCA1 (45%), BRCA2 (25%), TP53

(15%), PALB2 (10%), STK11 (5%), BARD1 (5%). The difference in

the proportions of NGRF between Groups A and B was not statisti-

cally significant. The proportion of patients with BMI C 25 kg/m2,

early menarche, nulliparity, age at first birth C 25 years-old and no

history of breastfeeding was numerically higher in Group A than in

Group B.

Conclusion: This data emphasize the role of NGRF in modifying the

risk of BC either in the presence or not of germline mutations in

cancer susceptibility genes.

P057: Prevalence of Lynch Syndrome in patients

with breast cancer in the Brazilian population: result

of a single-institution cohort

Roberta Galvão1,2, Guilherme Nader4, Allyne Cagnacci1, Chrisna
Mendes3, Luiz Senna1,3, Daniela Cohn1, Guilherme Cotti1,
Vanessa Petry1,3, Maria Estevez-Diz1,3

1Instituto do Cancer do Estado de São Paulo ICESP, São Paulo, São

Paulo, Brazil; 2Americas Oncologia, São Paulo, São Paulo, Brazil;
3Oncologia Dor, São Paulo, São Paulo, Brazil; 4Institut Jules Bordet,

Brussels, Belgium

Background: Lynch Syndrome (LS) is an inherited cancer syndrome

well caused by mutations in mismatch repair genes—MMR (MLH1,

MSH2, MSH6, PMS2) and large deletions including a 3’ end of
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EPCAM, related to high risk for colorectal cancer and endometrial

cancer as well as other malignancies. Data describing the relationship

between breast cancer and LS are scarce and have not been previously

reported in the Brazilian population. Our study aims to determine the

prevalence of LS in patients with breast cancer and suspected

hereditary breast and ovarian cancer syndrome (HBOC).

Methods: Patients with breast cancer and suspected HBOC referred

for genetic counseling at a Brazilian tertiary cancer center between

2017 and 2020, who meet NCCN guideline criteria for genetic testing

were included. A targeted next-generation sequencing (NGS)-based

multigene panel testing (MGPT) for hereditary cancer was used to

evaluate 138 genes, including ATM, BRCA1, BRCA2, PTEN,

RAD51C, RAD51D, STK11, BRIPI1, BARD1, CDKN2A, CDH1,

CHEK2, NBN, PALB2, TP53; and also MMR genes (MLH1, MSH2,

MSH6, PMS2, EPCAM).

Result: A pathogenic variant in the MSH6 gene was detected in 1 of

100 (1%) patients who underwent MGPT; The patient diagnosed with

LS had a triple negative breast carcinoma not otherwise specified

diagnosed at age 43, had a family history consistent with HBOC

(sister with triple negative breast cancer) and no personal or family

history of colorectal and/or endometrial cancer. Immunohistochem-

istry for MMR proteins from tumor biopsy showed preserved

expression for MSH6. The variant detected in MSH6 was

c.1519dupA, a sequence change that creates a premature translational

stop signal (p.Arg507Lysfs*9).

Conclusion: The prevalence of LS-related germline mutations was

1% in a cohort of Brazilian patients with breast cancer and suspected

HBOC. Multigene panel testing can identify patients with LS who

present with the HBOC phenotype and who would not be identified by

clinical criteria of suspicion for LS or by screening tests for

microsatellite instability and/or immunohistochemistry for the MMR

proteins.

P059 (Rapid Fire Presentation S4-RF1): Exome

sequencing identifies novel susceptibility genes

and defines the contribution of coding variants to breast

cancer risk
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Genetic susceptibility to breast cancer is conferred by a combination

of common variants identified through genome-wide association

studies and rarer coding variants with higher disease risks. The latter

include protein-truncating variants (PTVs) and rare missense variants

in ATM, BARD1, BRCA1, BRCA2, CHEK2, RAD51C, RAD51D,

PALB2 and TP53. These variants explain * 20% of the familial

relative risk (FRR) of breast cancer but the overall contribution of

coding variation is unclear.

To evaluate the role of rare coding variants more comprehen-

sively, we performed a meta-analysis across three whole-exome

sequencing datasets in the context of PERSPECTIVE-I&I and

BRIDGES projects: 2 datasets from the Breast Cancer Association

Consortium with UK Biobank. These included 26,368 female cases

and 217,673 female controls primarily of European ancestry. Burden

tests were performed for PTVs and rare missense variants. To

improve power, we incorporated family history of breast cancer.

Associations between PTVs and breast cancer were identified for 6

genes at exome-wide significance (P\ 2.5 9 10-6): the five known

susceptibility genes BRCA1, BRCA2, CHEK2, PALB2 and ATM;

and MAP3K1. Associations were also observed for LZTR1, ATRIP

and BARD1 with P\ 1 9 10-4. Predicted deleterious rare missense

variants combined with PTVs were additionally associated at

P\ 2.5 9 10-6 for CDKN2A, followed by SAMHD1 (P\ 10-5).

All the novel genes have prior evidence of being tumour sup-

pressor genes. MAP3K1 is a well-established breast cancer GWAS

locus; however, the observed PTV association and the GWAS asso-

ciation were independent. We used an empirical Bayes approach to

estimate the exome-wide contribution of PTVs to the FRR of breast

cancer: under the best-fitting model, the contribution of PTVs beyond

previously known genes explains * 1.1% of the FRR, with * 90

genes being associated. We demonstrate that large exome sequencing

studies, can identify additional breast cancer susceptibility genes, but

that most of the ’missing’ heritability is likely to be found in the non-

coding genome.

P060: Biallelic pathogenic variants in CHEK2

predispose to multiple primary malignancies
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Wimmer5, Alexander Volk6, Robin de Putter7, Leila Soikkonen8,
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Background/objectives: The development of multiple primary

malignancies (MPMs) is a hallmark of genetic tumor risk syndromes.

Heterozygous pathogenic variants (PVs) in CHEK2, a gene activated

upon double-strand DNA breaks, are associated with an increased risk

to develop breast cancer (BC). Here, we aimed to elucidate the role of

CHEK2-deficiency in the development of MPMs.

Methods: Individuals with biallelic germline PVs in CHEK2 were

identified via whole-exome sequencing (WES) of individuals who

developed MPMs (n = 3/59), genotyping of individuals with early-

onset cancer (n = 3/787), routine diagnostic testing (n = 22) and lit-

erature (n = 11). WES on DNA extracted from 16 tumors (six tissue

types) was performed. For each tumor, mutational signatures and

cancer driver genes analyses were performed.

Results: We collected 39 individuals with biallelic germline PVs in

CHEK2. The majority were women (n = 34; 87%) and the most

common cancer type was BC, followed by colorectal cancer (n = 10).

Overall, 46 breast (pre)malignancies were diagnosed in 31 individuals

(79%), of which 12 individuals (38.7%) developed C 2 breast

(pre)malignancies. Twelve other (pre)malignant tumor types (34

malignancies in 17 individuals) were identified. Eleven individuals

were diagnosed with at least one (pre)malignancy other than BC and

four developed MPMs, but not BC. The median nonsynonymous

tumor mutational burden was 1.87 mutations/Mb [range 0.29-16.73].

In 14 malignancies (87.5%), the main mutational signatures observed

were SBS1 and/or SBS5, which are associated with aging. None of

the tumors presented with SBS3, the signature associated with

homologous recombination (HR)-deficiency. Compared to a control

cohort of BRCA1- and BRCA2-deficient malignancies, tumors from

individuals with biallelic PVs in CHEK2 harbored significantly less

frequently somatic PVs in TP53.

Conclusions: Our data suggests that individuals with biallelic

germline PVs in CHEK2 develop MPMs. HR-deficiency does not

seem to be the underlying mechanism of carcinogenesis in CHEK2-

deficient individuals, which suggests PARP-inhibitor therapy might

not be beneficial for these individuals.

P061: RINT1 pathogenic variant carriers in a single

institution

Hui Xuan Goh1, Shao-Tzu Li1, Zewen Zhang1, Sock Hoai Chan1,
Jeanette Yuen1, Joanne Ngeow1,2

1Cancer Genetics Service, Division of Medical Oncology, National

Cancer Centre Singapore, Singapore; 2Lee Kong Chian School

of Medicine, Nanyang Technological University, Singapore

Background: Established genes associated with predisposition to

breast cancer includes high penetrant genes, such as BRCA1 and

BRCA2, and moderate-low penetrant genes, such as ATM and

CHEK2. One candidate gene is RINT1. Some studies have proposed

that heterozygous pathogenic variants in RINT1 gene may be asso-

ciated with an increased risk of breast cancer and possibly Lynch

syndrome–spectrum cancers. However, other studies did not support

the increased risk of breast cancer. Therefore, the impact of RINT1

gene in cancer predisposition is still undetermined. Here, we report

our experience with heterozygous RINT1 pathogenic variants carriers

in a single institution.

Methods: We performed a review on patients with germline RINT1

variants who was seen at the Cancer Genetics Service, National

Cancer Centre Singapore, between 2014-2022. Demographic, clinical

and pathologic characteristics of patients, as well as their family

history of cancers were collected and analysed.
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Results: Five patients were found to carry a heterozygous RINT1

pathogenic variant, of which four patients carried the same variant

(RINT1 c.1966C[T (p.Arg656*)) and one patient carried a different

variant (RINT1 c.310C[T (p.Arg104*)). Both were protein-trun-

cating variants. All patients were female and of Chinese (4/5) and

Malay (1/5) ethnicities. All patients had invasive ductal breast car-

cinoma diagnosed, with most patients (4/5) being ER/PR positive and

HER2 negative. The median age of diagnosis was 48 (range 39 – 68).

All patients had a family history of cancers and three patients having a

first-degree relative with breast cancer.

Conclusion: Our finding is consistent with previous literature that

suggest an association of heterozygous RINT1 pathogenic variants

with breast cancer. Even though further molecular evaluation and

segregation studies would be helpful to confirm the association with

breast cancer and the exact cancer risk, our study provided additional

information to support the inclusion of RINT1 as part of the breast

cancer predisposition gene.

P062: Beyond the colon: Do biallelic variants in NTHL1

predispose to breast cancer?

Jennifer Herrera-Mullar, Cassidy Carraway, Adelina Batcheva,
Tim Komala, Carrie Horton, Sami Belhadj

Ambry Genetics, Aliso Viejo, CA, United States

Background: Biallelic pathogenic variants (BPVs) in NTHL1 have

been identified as a cause of hereditary colorectal polyposis and/or

cancer. Extracolonic tumors have been observed in the approximately

20 families described in published literature; however, the full

spectrum of the NTHL1-tumor syndrome (NTS) has yet to be fully

characterized. We present 33 unrelated cases with BPVs in NTHL1

ascertained from a multigene panel testing (MGPT) cohort.

Methods: A retrospective data review of cases was performed with

NTHL1 BPVs detected by MGPT (32- 81 genes) between April

2017-September 2022. Proband histories were obtained via test req-

uisition forms and clinical documents submitted to our laboratory.

Biallelic PVs include individuals with two PVs in NTHL1.

Results: Thirty-three individuals were found to have BPVs in

NTHL1, 21 with reported polyps, 14 with breast cancer (BC), 13 with

colorectal cancer, 10 with skin cancer (4 melanoma), 5 with brain

tumors, and 3 with no cancer/polyps. Other tumors occurred in less

than 10% of the cohort (n = 3). BC was the most common cancer,

reportedly diagnosed in 14/22 females (63.6%). Of these, 4 females

had more than one BC diagnosis. The average age of BC diagnosis

was 47.15 years.

Conclusions: Individuals with BPVs in NTHL1 in our cohort exhibit

a multi-tumor predisposition. The high rate of breast cancer may be

explained by the ascertainment bias inherent in MGPT, but when

compared to the frequency of breast cancer in our MGPT cohort

(45%), this tumor type is enriched in individuals with BPVs in

NTHL1. Compared to the general population, individuals with BPV

appear more likely to have multiple primary BCs (22% vs 1-11%) and

are diagnosed at younger ages (47y vs 63y). This case series suggests

that targeted study may be worthwhile to establish early-onset and/or

multiple primary BC as a significant feature of NTS.

P063: Small-cell carcinoma of the ovary, hypercalcemic

type (SCCOHT) has approximately 20-30% penetrance

in individuals carrying loss-of-function mutations

in SMARCA4

Jamie D. Weyandt, Colin Young, Cassidy Carraway, Linda
Polfus, John Ranola, Carolyn Horton, Marcy Richardson

Ambry Genetics, Aliso Viejo, CA, United States

Introduction: Loss-of-function (LoF) alterations in SMARCA4 are

associated with a rare and highly aggressive type of ovarian cancer,

known as small-cell carcinoma of the ovary, hypercalcemic type

(SCCOHT), typically diagnosed between childhood and early 40 s.

SMARCA4 was first reported in association with this phenotype in

2013. With fewer than 1000 patients described in the literature since,

penetrance is not well-defined. Here, we aimed to estimate the crude

penetrance of SCCOHT.

Methods: From a cohort of individuals undergoing multigene panel

testing, we retrospectively curated clinical data reported for carriers

of LoF SMARCA4 alterations and their relatives. We estimated the

penetrance of SCCOHT in this cohort by dividing the number of

affected female carriers by the number of total female carriers in the

cohort.

Results: We identified 58 female probands with a LoF alteration in

SMARCA4. 12 of these individuals were reported to have a clinical

history of SCCOHT, diagnosed between the ages of 9 and 39 years of

age. An additional 4 patients were diagnosed with ovarian cancers of

unspecified subtype between the ages of 15 and 46 years. With a total

of 12-16 possible affected individuals, the crude penetrance of

SCCOHT in this cohort is approximately 20.7-27.6%. As these

individuals are undergoing multigene panel testing for cancer,

ascertainment bias may impact this estimate. Of the 42 unaffected

female probands, 5 (* 11.9%) reported a history of SCCOHT or

early-onset ovarian cancer (\ 40) in a first-degree relative. 9 of the

unaffected individuals were under the age of 40, thus are within the

age range to still be potentially impacted by this disease.

Conclusions: Based on our data, crude penetrance of SMARCA4-

associated SCCOHT is 20-30%. This information is critical for the

management of these patients and their family members when con-

sidering the potential for risk-reducing options and planning.

P064: Meta-Analyses on 270,662 cases and controls

and CRISPR/Cas9-based assay to test the effect

of FANCM truncating variants on breast cancer risk
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Cité, Paris, France; 13Centre for Epidemiology and Biostatistics,

Melbourne School of Population and Global Health, The University

of Melbourne, Parkville, VIC, Australia; 14Precision Medicine,

School of Clinical Sciences at Monash Health, Monash University,

Clayton, VIC, Australia; 15Department of Clinical Pathology,

University of Melbourne, Parkville, VIC, Australia; 16Cancer

Epidemiology Division, Cancer Council Victoria, Melbourne, VIC,

Australia

Case-control association studies have indicated that germline protein

truncating variants (PTVs) in the FANCM gene are associated with

increased risk for ER-negative and triple negative breast cancer

(TNBC). Moreover, our results from clinical, genetic and functional

studies suggested that N-terminus FANCM PTVs (such as

p.Arg658*), with respect to C-terminus PTVs (such as p.Gln1701*

and p.Gly1906fs*12), may be associated with a higher breast cancer

risk and with more severe cellular phenotypes.

In this study, we conducted a large meta-analysis totaling 146,175

breast cancer cases and 124,487 controls. The most frequent PTVs

were tested individually, while the rare PTVs were analyzed using a

burden approach grouping the variants all together or by their gene

position. Stratified analyses for breast cancer subtypes were also

performed. We also conducted a CRISPR/Cas9-based assay in the

haploid HAP1 cell line. In this assay, all FANCM domains were

tested for their resistance to gene knock-out (KO) by DNA editing.

In the single PTV meta-analysis, the N-terminus p.Arg658* was

found associated with the risk of ER-negative (OR = 2.03, 95% CI

1.02-4.04, P = 0.043) and TNBC (OR = 3.29; 95% CI 1.47-7.35,

P = 0.004), while less convincing associations were observed for the

p.Gly1906Alafs*12 with these subtypes, and no association was

found for the p.Gln1701*. In the meta-analysis of the burden tests, the

PTVs located in the gene N-terminus (upstream aa position 1674)

resulted associated with the ER-negative (OR = 1.99, 95% CI 1.38-

2.88, P = 0.0002) and TNBC (OR = 2.46, 95% CI 1.51-4.00,

P = 0.0003). No significant associations were detected for the PTVs

located in the gene C-terminus (downstream aa position 1675). The

functional assay results indicated that DNA editing causing gene KO

in the FANCM C-terminus domains were tolerated while these events

were not tolerated in the N-terminus domains.

Our genetic and functional results confirm that N-terminus

FANCM PTVs are moderate-risk factors for ER-negative and TNBC

subtypes.

P065: Integrated germline and tumour sequencing

analysis identifies LLGL2 as a potential high-grade

serous ovarian cancer predisposition gene
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Background: High-grade serous ovarian carcinoma (HGSOC) has a

significant hereditary component, approximately half of which cannot

be explained by known genes. We previously reported enrichment for

germline loss-of-function (LoF) variants in 43 candidate genes

identified in 510 BRCA1/2-negative HGSOC patients[1] and

demonstrated biallelic somatic inactivation of one candidate gene

(LLGL2) in multiple tumour samples from germline LoF variant

carriers using exome and bisulphite sequencing[2]. However, since

the number of LLGL2 variant carriers was small, additional orthog-

onal evidence was sought to validate these findings.

Methods: Paired germline and tumour DNA whole genome

sequencing (WGS) along with LLGL2 immunohistochemistry (IHC)

on sectioned tumour blocks was performed on archived material from

four HGSOC patients who were heterozygous carriers of germline

LoF or predicted pathogenic missense variants in LLGL2; all had

prior evidence of tumour biallelic inactivation[2]. Case-control

analyses using local control data from the Medical Genomics Ref-

erence Bank (MGRB)[3] and Lifepool[4] were also performed.

Results: WGS and IHC showed molecular genetic and staining fea-

tures consistent with partial or complete loss of expression of LLGL2

protein in 3/4 tumours, compared to tumours with an intact LLGL2

allele. Case-control data showed a higher frequency of rare LLGL2

LoF variants in the HGSOC cases versus local controls, consistent

with the magnitudes observed versus GnomAD.

Conclusion: Our data is consistent with LLGL2 being a novel

HGSOC predisposition gene, albeit one difficult to validate due to the

rarity of inactivating germline variants in HGSOC patients. Further

work is underway using in vitro cell culture models to evaluate the

mutational signature and functional consequences of inactivating

variants within this gene.
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Commun 2020;11(1):1640.
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hereditary breast and ovarian cancer. Fam Cancer

2022;21(3):281.

[3] Pinese M, Lacaze P, Rath EM et al. The Medical Genome

Reference Bank contains whole genome and phenotype data of

2570 healthy elderly. Nat Commun. 2020;11(1):435.

[4] National LifePool study group: www.lifepool.org.
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3Lady Davis Institute for Medical Research, Jewish General Hospital,
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Hereditary Breast Cancer (HBC) accounts for 5-15% of all Breast

Cancer (BC) cases. Approximately 50% of HBC can be explained by

germline variants in well-established Breast Cancer Susceptibility
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Genes (BCSG) like BRCA1/2, PALB2, BARD1, among others.

However, the remaining HBC cases are still unexplained. We

hypothesize that the missing heritability is partly explained by

germline variants in underexplored genes not yet established as

BCSG.

Methods: We devised an innovative computational framework that

identifies genes enriched with somatic mutations in tumors having the

COSMIC Mutational Signature 3 (SBS3), then analyzes the germline

of these patients to identify non-BRCA1/2 candidate BCSG. We

analyzed the exomes of the BC cohort of The Cancer Genome Atlas

(TCGA) and utilized the algorithm SigMA to analyze SBS3 due to its

unique machine-learning boosted capacity to accurately detect SBS3

specifically in exomes.

Results: As proof of principle, we confirmed genes significantly

associated with SBS3 (p\ 0.05) to include BRCA1, BRCA2, as well

as TP53 (already expected for BRCA1/2). Interestingly, TP53 was the

top ranked gene associated with SBS3, markedly above BRCA1/2.

We performed a breakdown of clinical subtypes and observed that

only TP53 and BRCA1 reached significance in the basal/Triple

Negative Breast Cancer (TNBC) subtype, respectively. No other gene

reached significance in the ER ? and HER2 ? subtypes. Of note,

almost all TP53-mutated cases were basal subtypes. We are currently

analyzing the germline of all tumors bearing SBS3 and identified

mutations in well-known TNBC-associated genes (BRCA1, PALB2,

BARD1), as well as in RAD51B. So far, we identified possible can-

didate genes from the FANC family such as FANCI (recently

associated with ovarian cancer). Our next step is to investigate further

the germline of these samples, second hit events in their tumors,

methylation, and expression, which we hope can provide supporting

evidence of their candidacy as possible BCSG.

P067: Challenges of counselling and managing patients

with pathogenic variants in multiple germline cancer

susceptibility genes

Mouna Ben Amor1, Katherine Hodson2, Amber Zhu2, Jaime
Jessen2

1Dr. Georges-L.-Dumont University Hospital Centre, Moncton, NB,

Canada; 2Dynacare, Brampton, ON, Canada

Identification of families with a hereditary cancer syndrome is crucial

for providing risk assessment, risk reduction and cancer treatment

options. While BRCA1/2 pathogenic variants account for a large

percentage of detected variants, the adoption of multi-gene panel

testing in clinical practice has permitted the identification of families

with pathogenic variants in genes other than BRCA1/2. Additionally,

there are increasing reports of families with pathogenic variants in

more than one hereditary cancer gene. With limited information about

the clinical impact for double PV carriers, this poses challenges for

clinicians.

We present two cases of individuals found to have two pathogenic

variants in hereditary cancer predisposition genes using multi-gene

panel testing. The first case involves a 50-year-old female diagnosed

with triple-negative breast cancer and a strong family history of pre-

menopausal breast and bilateral breast cancer. Previous genetic test-

ing performed in the family was negative for BRCA1/2. Updated

testing performed in 2022 identified the presence of 2 pathogenic

variants: PALB2 c.2325dup p.(F776Ifs*26) and CHEK2 c.1555

C[T p.(R519*). The second case involves a 30-year-old female

diagnosed with rectal cancer. Two pathogenic variants were identified

in CHEK2 c.1100delC (p.Thr367MetfsX15) and NTHL1 c.268C[T

(p.Gln90Ter), although a second variant was not identified in NTHL1,

an autosomal recessive gene.

The first case highlights the importance of retesting families who

tested negative for BRCA1/2 with updated multi-gene panels. In both

cases, genetic counselling was provided, but cancer management

guidelines for double PV carriers are not available. Clinical decision

making is limited to published guidelines for single mutation carriers

and was used in combination with the person’s medical and family

history. Ongoing follow-up of these cases will be crucial in our

understanding of management for double-variant carriers, which are

likely to grow in number with increased multi-gene panel use in

clinical practice.

GROUP 2

CLINICAL ISSUES FOR MANAGEMENT

P068: Germline genetic testing in Canadian patients

identifies those with potential benefit from PARP

inhibitor treatment

Brandie Heald, Emily M. Russell, Sarah M. Nielsen, Edward D.
Esplin, Daniel E. Pineda-Alvarez, Britt Johnson, Rachel Mador-
House

Invitae, San Francisco, CA, United States

Background: Identification of pathogenic germline variants (PGVs)

in homologous recombination repair (HRR) genes among patients

with breast (BC), ovarian (OC), pancreatic (PaC), and prostate cancer

(PrC) is critical to identify those who might benefit from targeted

therapies such as PARP inhibitors. Although PGV rates have been

reported in the literature, evaluation of these rates in a specific region

can help to inform counseling patients undergoing genetic testing.

The aim of this study was to describe germline genetic testing out-

comes among a Canadian cohort.

Methods: A retrospective analysis of 27,863 probands with cancer

undergoing germline genetic testing through a single commercial

laboratory ordered by healthcare providers from Canada was con-

ducted. Overall cohort demographic data were analyzed, and further

analyses were limited to individuals with BC, OC, PaC, and/or PrC.

Descriptive statistics, Chi square with Yates correction, and Fisher’s

exact test were utilized.

Results: The majority of individuals were female (78.4%), between

ages 40-69 years at testing (64.2%), and of white (34.6%), unknown

(27.0%), and French Canadian (21.2%) self-reported ethnicity. The

overall PGV rate was 14%, 13% in BC, 18% in OC, 13% in PaC, and

15% in PrC cases. Cases potentially eligible for PARP inhibitor

therapy based on BRCA1/2 status (BC, OC, PaC) and BRCA1/2 or

ATM (PrC) were 6.1% (BC), 9.6% (OC), 4.6% (PaC), and 7.5%

(PrC). Overall, 78.4% of PGVs were in HRR or DNA damage repair

(DDR) genes.

Conclusions: Among a cohort of Canadian patients with cancer

undergoing germline panel testing, PGVs were identified in 14%.

More than three-fourths of the PGVs were in HRR/DDR genes, which

could have potential to influence treatment options such as treatment

with a PARP inhibitor or enrollment in a clinical trial.
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P069: Roughly 6% of Canadians tested through

proactive genetic screening have a hereditary cancer

syndrome

Rachel Mador-House, Emily M. Russell, Brandie Heald, Daniel E.
Pineda-Alvarez, Sarah M. Nielsen, Britt A. Johnson

Invitae, San Francisco, CA, United States

We assessed the prevalence of hereditary cancer predisposition syn-

dromes and associated cancer risks in a Canadian cohort who elected

to have proactive genetic testing. In total 1,032 Canadian individuals

underwent testing that included 58 or 62 cancer risk genes, from June

2017 to June 2022. 44% of individuals were reported to be healthy

with no family history of cancer, 1% had a personal history of cancer,

9% had a family history of cancer, 1.2% reported both a personal and

family history of cancer, and no history information was provided for

44%. For Provinces that have qualifying guidelines for germline

cancer genetic testing, this ostensibly healthy cohort would not have

met those criteria.

The molecular diagnostic yield for a hereditary cancer syndrome

was nearly 6% for the whole cohort, which increased to 24% for those

with a personal history of cancer regardless of family history, and

11% in individuals with only a family history of cancer (Chi-square

p\ 0.001). CHEK2, ATM, APC p.I1307K, BRCA2, and BRCA1

accounted for roughly 50% of the molecular diagnoses. In individuals

with a molecular diagnosis, 41% had a high risk of cancer ([ 50%

lifetime risk), 43% had a moderate risk (20-50% lifetime risk), 8%

had a low risk (\ 20% lifetime risk), and 8% had either a risk for a

rare cancer type or an undefined elevated risk. 72% of individuals

with a molecular diagnosis had a pathogenic variant in a DNA

damage response and repair (DDR)/ homologous recombination

repair (HRR) gene and 89% were in genes for which there may be

Provincial or National expert opinion on management.

This study indicates that approximately 6% of Canadians who may

not meet Provincial or National guidelines for genetic testing may

indeed carry a hereditary cancer syndrome, which supports testing in

the low risk population.

P070: Impact of public insurance coverage for HBOC

from 2020 in Japan

Akiko Abe, Hidetaka Nomura, Atsushi Fusegi, Satoki Misaka,
Teruyuki Yoshimitsu, Makiko Omi, Terumi Tanigawa, Kanno
Motoko, Sachiho Netsu, Sanshiro Okamoto, Yoichi Aoki, Kohei
Omatsu, Mayu Yunokawa, Arisa Ueki, Hiroyuki Kanao

Cancer Institute Hospital of JFCR, Tokyo, Japan

Introduction: In Japan, public insurance for HBOC had just been

covered from 2020. Its adaptation is a limit to those who had previous

cancer history, but it has increased demand for RRSO in Japan. We

aimed to evaluate the impact of insurance coverage on RRSO.

Subjects: In this retrospective analysis of 212 cases of RRSO per-

formed at our hospital, the annual frequency was compared between

pre- and post-insurance groups.

Results: The annual rate of RRSO increased 5.6 times in post-group.

Breast cancer (BC) surgery or RRM was performed along with RRSO

in 29.2% of cases overall, with rates of 8.7% and 45.8% in the pre-

and post- groups, and with rates in women\ 45 years old of 22.3%

and 45.8%, respectively. The rate of individuals at risk for HBOC

without cancer was 12.8% and 9.3%, respectively. The following

between-group differences were also identified: age at genetic testing,

49.4 and 46.4 years for the pre- and post- groups; the periods from

cancer diagnosis to genetic testing, 6.92 and 0.4 years; and the peri-

ods from HBOC diagnosis to RRSO, 1.84 and 0.64 year. Overall,

there was no onset of peritoneal cancer over a median post-RRSO

observation period of 20 months; the rate of BC recurrence or sec-

ondary cancer at 5.6% (gBRCA1, 7; gBRCA2, 5), with a rate of

mortality of 0.5% at 2.5 years post-RRSO.

Conclusion: In Japan, provision of insurance coverage for HBOC

increased the frequency of RRSO for BC. But the needs for indi-

viduals at risk for HBOC without previous cancer history cannot be

met due to current limitations in insurance for this group in Japan.

P071: Prospective pancreatic cancer in a large

Norwegian cohort of confirmed BRCA1/BRCA2

carriers

Eli Marie Grindedal1, Manuela Zucknick2, Tom K Grimsrud3,
Lovise Mæhle1

1Department of Medical Genetics, Oslo University Hospital, Oslo,

Norway; 2Oslo Centre for Biostatistics and Epidemiology,

Department of Biostatistics, University of Oslo, Oslo, Norway;
3Department of Research, Cancer Registry of Norway, Oslo, Norway

Background: BRCA1 and BRCA2 (BRCA1/2) mutation carriers

have increased risk of pancreatic cancer (PC), but the size of the risk

is uncertain. Better estimates are needed to consider whether carriers

should be recommended surveillance. We explored the incidence rate

and cumulative risk of PC in a large, prospective cohort of confirmed

BRCA1/2 carriers.

Material and Methods: Carriers of pathogenic variants in BRCA1/2

without a diagnosis of PC prior to genetic testing were identified in

the clinical registry at Section for Hereditary Cancer, Oslo University

Hospital. Data were collected on date of birth, gender, gene and date

of mutation testing. Cancer diagnoses were collected from the Cancer

Registry of Norway (CRN). Standardized incidence ratios (SIRs)

were derived from national age-, sex- and period-specific reference

rates (CRN data). The Kaplan-Meier method was used to calculate

cumulative risk.

Results: Among 2681 BRCA1 carriers, we observed 12 cases versus

4.7 expected, and in 1476 BRCA2 carriers, we observed 9 cases

versus 1.9 expected from the reference rates. Elevated risks were most

clearly seen in female BRCA2 carriers (SIR 6.5, 95% CI 2.8–12.9, 8

cases) and male BRCA1 carriers (SIR 5.5, 95% CI 2.5–10.5, 9 cases).

For these two groups, cumulative risk at 70 years was 1.2% and 2.5%,

respectively, compared with 0.5% and 0.7% in all Norwegian females

and males (observed until age 70, 2017–2021, CRN data).

Conclusions: In our prospective study, confirmed BRCA1/2 carriers

had, overall, three times more cases of PC than expected. Cumulative

risk of PC in the groups producing 81% of the observed cases

remained quite low at 70 years, but the number of cases was limited

and more data are needed to obtain precise estimates. Whether sub-

groups of BRCA1/2 carriers may have a sufficiently high risk to be

recommended screening should be addressed in future studies.

P073 (Rapid Fire Presentation S7-RF2): Bilateral

oophorectomy and all-cause mortality in women

with BRCA1 pathogenic variants

Joanne Kotsopoulos1,2, Jacek Gronwald3, Tomasz Huzarski3, Pål
Møller4, Tuya Pal5, Jeanna M. McCuaig6,7, Christian F Singer8,
Beth Karlan9, Amber Aeilts10, Charis Eng11, Andrea Eisen12,
Louise Bordeleau13, William D. Foulkes14, Nadine Tung15, Fergus
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Couch16, Robert Fruscio17, Susan L. Neuhausen18, Dana
Zakalik19, Cezary Cybulski3, Kelly Metcalfe1,20, Olufunmilayo
Olopade21, Ping Sun1, Jan Lubinski3, Steven A. Narod1,2,
for the Hereditary Breast Cancer Clinical Study Group

1Women’s College Research Institute, University of Toronto,

Toronto, ON, Canada; 2Dalla Lana School of Public Health,

University of Toronto, Toronto, ON, Canada; 3Departament

of Genetics and Pathology, International Hereditary Cancer Center,

Pomeranian Medical University, Szczecin, Poland; 4Department

of Tumour Biology, The Norwegian Radium Hospital, Oslo

University Hospital, Oslo, Norway; 5Vanderbilt-Ingram Cancer

Center, Department of Medicine, Vanderbilt University Medical

Center, Nashville, TN, United States; 6Princess Margaret Cancer

Centre, University Health Network, Toronto, ON, Canada;
7Department of Molecular Genetics, University of Toronto, Toronto,

ON, Canada; 8Department of Obstetrics and Gynecology

and Comprehensive Cancer Center, Medical University of Vienna,

Vienna, Austria; 9Department of Obstetrics and Gynecology, David

Geffen School of Medicine, University of California, Los Angeles,

CA, United States; 10Division of Human Genetics, The Ohio State

University Medical Center, Comprehensive Cancer Center,

Columbus, OH, United States; 11Genomic Medicine Institute

and Center for Personalized Genetic Healthcare, Cleveland Clinic,

Cleveland, OH, United States; 12Department of Medical Oncology,

Sunnybrook Odette Cancer Center and University of Toronto, ON,

Canada; 13Department of Oncology, Juravinski Cancer Centre

and McMaster University, Hamilton, ON, Canada; 14McGill Program

in Cancer Genetics, Department of Oncology, McGill University,

Montreal, QC, Canada; 15 Beth Israel Deaconess Medical Center,

Cancer Risk and Prevention Program, Boston, MA, United States;
16Division of Experimental Pathology and Laboratory Medicine,

Department of Laboratory Medicine and Pathology, Mayo Clinic,

Rochester, MN, United States; 17Clinic of Obstetrics and Gynecology,

Department of Medicine and Surgery, University of Milan Bicocca,

Monza, Italy; 18Department of Population Sciences, Beckman

Research Institute of City of Hope, Duarte, CA, United States;
19Grosfeld Cancer Genetics Center, Beaumont Health, OUWB School

of medicine, Royal Oak, MI, United States; 20 Bloomberg School

of Nursing, University of Toronto, ON, Canada

Purpose: Preventive oophorectomy is offered to women at high-risk

of cancer due to a pathogenic variant (mutation) in BRCA1; however,

the impact of oophorectomy on all-cause mortality has not been

clearly defined.

Methods: In this prospective analysis, we included 3,177 women with

a BRCA1 mutation who were cancer-free at enrollment. Detailed

information on exposures, incident disease and vital status was

obtained via biennial questionnaire. Women were followed from age

35 to 75 years for incident cancers and deaths. Cox proportional

hazards regression was used to estimate the hazard ratios (HR) and

95% confidence intervals (CI) for all-cause mortality and cancer-

associated mortality associated with bilateral oophorectomy (time-

dependent).

Results: A total of 2,106 (66.3%) women underwent a preventive

oophorectomy. After a mean follow-up of 9.3 years, 671 of 3,177

(21.1%) women developed 709 incident cancers of whom 197 died;

55 died of ovarian or fallopian tube cancer, 48 died of breast cancer,

15 died of peritoneal cancer, and 79 died of other causes. The age-

adjusted HR associated with oophorectomy was 0.17 for ovarian,

fallopian tube or peritoneal cancer mortality (95% CI 0.10-0.29;

P\ 0.0001), was 0.48 for breast cancer mortality (95% CI 0.25-0.92;

P = 0.03) and was 0.28 for all-cause mortality (95%CI 0.20-0.38;

P\ 0.0001). The all-cause cumulative mortality to age 75 for women

who had an oophorectomy at age 35 was 26%, compared to 65% for

women who did not.

Conclusions: Among women with a BRCA1 mutation, oophorectomy

is associated with a highly significant reduction in all-cause mortality.

P074: Sexual distress in Hereditary Cancer Clinic: Are

we doing enough?

Allyson Jang1, Anjali Walia2, Alisha Othieno1, Tami Rowen1,
Lee-may Chen2

1UCSF Medical Center, San Francisco, CA, United States; 2UCSF

School of Medicine, San Francisco, CA, United States

Introduction: Decision making for risk-reducing surgery is influ-

enced by many factors, including sequelae of surgical menopause and

sexual health. This study aims to describe sexual distress in gyne-

cologic patients with hereditary cancer syndromes to provide

intervention and improve well-being.

Methods: We performed a cross-sectional study of new surgical

consultation referrals and follow-up patients who are deciding about

or already completed risk-reducing surgery. The primary outcome of

sexually-related personal distress was classified by a Female Sexual

Distress Survey—Revised (FSDS-R) score of 11 or above. Additional

investigator-generated questions examined sexual health education

experiences and preferences.

Results: Seventy-seven (of 89) eligible patients completed the survey

(86% response rate). All of these individuals carry a pathogenic

variant in BRCA1 (n = 20), BRCA2 (n = 29), and others(n = 27).

The median age of respondents was 45-years-old and 70% were pre-

menopausal (n = 52). Only 23% currently used prescription female

hormones. Nineteen patients had a personal history of breast cancer.

Twelve patients previously underwent risk-reducing bilateral salp-

ingo-oophorectomy; four of whom had a history of breast cancer.

Fifty-seven (76%) were sexually active.

The median FSDS-R score was 10(IQR 15). Overall, 43.6% of sub-

jects reported sexually-related personal distress. Patients with a

history of breast cancer experienced less sexual distress compared to

those without any history of cancer (29.4% vs 47.3%, respectively).

Age, menopausal status, and hormone use were also not significantly

associated with distress.

At intake, 76.7% of respondents felt ’neutral’, ’somewhat,’ or

’strongly disagreed’ that a healthcare provider adequately informed

them about sexual function side effects of treatment. 46.3% reported

interest in speaking with their gynecologic oncologist, over their

breast surgeon, Ob/Gyn, or general practitioner. 45.5% and 31%

desired consultation with a sexual health specialist and psycholo-

gist/counselor, respectively.

Conclusion: While almost half of respondents experienced sexually-

related personal distress, many welcomed more counseling on the

sexual side effects of treatment, particularly from gynecologic

oncologists and sexual health counselors over other specialists.

P075: Upgrade rates at surgical excision for high-risk

breast lesions on core needle biopsy in germline

mutation carriers

Alison Laws1, Saskia Leonard1,2, Emma Hershey3, Samantha
Stokes1, Julie Vincuilla1, Eshita Sharma1, Kara Milliron3, Judy E.
Garber1, Sofia D. Merajver3, Tari A. King1, Melissa L. Pilewskie3

1Dana-Farber Brigham Cancer Center, Boston, MA, United States;
2John A. Burns School of Medicine, University of Hawai’i, Honolulu,
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HI, United States; 3Rogel Cancer Center, University of Michigan,

Ann Arbor, MI, United States

Background: While upgrade rates for high-risk breast lesions (HRL)

identified on core needle biopsy (CNB) are well-established in the

general population, minimal data exist for germline mutation carriers.

Methods: Using institutional databases at Dana-Farber Brigham

Cancer Center and the University of Michigan, we identified patients

with germline mutations in a breast cancer predisposition gene and

history of atypical ductal hyperplasia (ADH), flat epithelial atypia

(FEA) or lobular neoplasia (LN; atypical lobular hyperplasia [ALH]

or classic lobular carcinoma in situ [cLCIS]) on CNB. Patients with

prior or concurrent ipsilateral breast cancer were excluded. Upgrade

rates with Wilson confidence intervals were calculated for each HRL.

Results: 64 women with 77 HRLs were included. Germline mutations

were present in high-penetrance genes in 64% (n = 13 BRCA1,

n = 22 BRCA2, n = 6 PALB2) and moderate-penetrance genes in

36% (n = 11 CHEK2, n = 9 ATM, n = 1 RAD51D, n = 1 STK11,

n = 1 BRIP1). Among 49 ADH lesions on CNB, 92% underwent

excision and 13.3% (6/45, 95%CI: 6.3-26.2%) were upgraded.

Among 24 LN lesions (n = 15 ALH, n = 9 cLCIS) on CNB, 58%

underwent excision and 7.1% (1/14, 95%CI 1.3-31.5%) were upgra-

ded. The remaining 10 patients with LN were observed, with no

same-site cancers at a median follow-up of 3.7 years. Among 4 FEA

lesions, all were excised with zero upgrades. All upgraded cancers

were estrogen receptor positive: 5 ductal carcinoma in situ and 2

pT1N0 invasive carcinomas. Of the total 52 patients managed with

surgery, 85% had excisional biopsy as initial management and 15%

had bilateral mastectomy. Chemoprevention was initiated in 26% of

eligible patients.

Conclusions: Upgrade rates for ADH on CNB in germline mutation

carriers are consistent with reported rates in the general population.

Although the sample size for LN was limited, observation in the

setting of radiologic-pathologic concordance appears to be safe, yet

larger studies in this high-risk cohort are warranted.

P076: Does concomitant hysterectomy impact

menopausal symptoms in premenopausal BRCA1/2

pathogenic carriers undergoing risk reducing salpingo-

oophorectomy?

Michelle Jacobson1,2, Patricia Nguyen3, Joanne Kotsopoulos2,3

1Women’s College Hospital, Toronto, ON, Canada; 2University

of Toronto, Toronto, ON, Canada; 3Women’s College Research

Institute. Toronto, ON, Canada

Background: Prevention of high-grade serous carcinoma in women

with a pathogenic variant (mutation) in the BRCA1/2 genes includes

prophylactic bilateral salpingo-oophorectomy (PBSO). There is

debate on whether concomitant hysterectomy should be recom-

mended, with benefits including a decreased risk of endometrial

carcinoma and the ability to use estrogen-alone menopausal hormone

therapy (MHT). The latter is thought to be associated with better

menopause-specific quality of life (MENQOL) outcomes with

improved breast cancer risk.

Objective: To determine if BRCA1/2 mutation carriers undergoing

premenopausal PBSO with concomitant hysterectomy have improved

MENQOL compared with those women with an intact uterus.

Methods: Eligible participants were identified from a research pro-

gram embedded within a familial ovarian cancer clinic with

specialized aftercare. Data collected included completion of the val-

idated MENQOL-intervention questionnaire, prior to surgery and

one-year following surgery. Change in menopausal symptoms after

oophorectomy, by hysterectomy status, and by MHT use were com-

pared using a paired or Student’s t-test.

Results: We included 148 women who underwent a PBSO prior to

menopause; 76 (51%) underwent concomitant BSO-hysterectomy and

72 (49%) underwent BSO alone. Among women who did not use

MHT (n = 62), the change in vasomotor symptoms (P = 0.04) and in

sexual function (P = 0.01) worsened for those with hysterectomy vs.

no hysterectomy. There was no difference in physical or psychosocial

symptoms (P C 0.05). Among women who did use MHT (n = 86),

vasomotor symptoms worsened for those with hysterectomy com-

pared to no hysterectomy (P = 0.0003). There was no difference in

sexual function, physical, or psychosocial symptoms (P C 0.05).

Overall, women did not experience a decline in quality of life

regardless of MHT use and/or hysterectomy status.

Conclusion: At one-year post-surgery, there was no difference in

MENQOL scores based on hysterectomy status. The worsening

vasomotor domain with hysterectomy requires further study.

P077: Prophylactic surgery and use of hormone

replacement therapy in Norwegian BRCA1/2 mutation

carriers

Nora Johansen1, Astrid H Liavaag1, Tone B Aa Vamre2, Eli M
Grindedal2, Trond M Michelsen1,2,3

1Sørlandet Hospital HF, Arendal, Norway; 2Oslo University Hospital,

Oslo, Norway; 3University of Oslo, Oslo, Norway

Background: Risk-reducing salpingo-oophorectomy (RRSO) and

bilateral risk-reducing mastectomy (BRRM) reduce the risk of ovar-

ian and breast cancer in BRCA1/2 carriers by at least 90%. In

Norway, carriers are recommended RRSO from 35 years of age, and

hormone replacement therapy (HRT) unless contraindications. The

uptake of RRSO and BRRM among Norwegian BRCA1/2 carrier and

the use of HRT is unknown. We also do not know if they receive

sufficient pre-surgical information.

Aims: The main aim is to determine the uptake of RRSO and BRRM

among Norwegian BRCA1/2 carriers. Our secondary aims are to

explore if the women receive sufficient pre-surgical information, and

HRT use after surgery.

Method: We currently conduct a prospective cohort study where we

invite all female BRCA1/2 carriers in the South-Eastern Norway

Health Authority Trust to participate. Inclusion started in March 2022

and is ongoing. We present interim analyses of questionnaire data.

Results: Until December 2022, 324 BRCA1/2 carriers had answered

the questionnaire. Among these, 256 (79%) had undergone RRSO,

and 233 (72%) BRRM. Mean age at RRSO was 42.8 (standard

deviation (SD) 8.8), and 46.4 (SD 9.2) years among BRCA1 and

BRCA2 carriers, respectively. We performed sub analyses among the

HRT eligible women under the age of natural menopause

(B 52 years), with no history of breast cancer (n = 84): in total 69

(82%) used HRT. Common reasons for not using HRT were ‘‘no

postmenopausal complaints’’, ‘‘worried about breast cancer’’, and

‘‘the doctor advised against it’’. After RRSO, about one third con-

sidered the pre-surgical information about HRT satisfactory, while

one third answered not sufficient. They especially requested infor-

mation concerning cardiovascular and cognitive effects after RRSO.

Conclusion: The uptake of RRSO in Norwegian BRCA1/2 carriers is

high. The proportion of HRT users after RRSO is increasing; how-

ever, many women reported insufficient pre-surgical information

about late effects from RRSO.
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P078: Risk of contralateral breast cancer

after radiotherapy in breast cancer patients

with a germline-BRCA1/2- pathogenic variant

Maartje J. Hooning1, Mark van Barele1, Delal Akdeniz1,
Bernadette A.M. Heemskerk-Gerritsen1, GENEPSO2, Nadine
Andrieu3,4,5,6, Catherine Nogues2,7, HEBON8, Christi J. van
Asperen9, Marijke Wevers10, Margreet G.E.M. Ausems11,
Truuske H. de Bock12, Charlotte J. Dommering13, Encarnacion B.
Gómez-Garcı́a14, Flora E. van Leeuwen8, Thea M. Mooij8,
EMBRACE15, Douglas F. Easton15, Antonis C. Antoniou15, D.
Gareth Evans16,17, Louise Izatt18, Marc Tischkowitz15,19, Debra
Frost15, Carole Brewer20, Edith Oláh21, Jacques Simard22,
Christian F. Singer23, Mads Thomassen24,25, Karin Kast26,
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Foretová29, Anna Jakubowska30, Agnes Jager1, Margriet G.A.
Sattler1, Marjanka K. Schmidt8, on behalf of IBCCS
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France; 6Mines ParisTech, Fontainebleau, France; 7Aix Marseille

University, Marseille, France; 8Netherlands Cancer Institute-Antoni

van Leeuwenhoek Hospital, Amsterdam, The Netherlands; 9Leiden
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University Medical Centre, Nijmegen, The Netherlands; 11University

Medical Centre Utrecht, Utrecht, The Netherlands; 12University

of Groningen, Groningen, The Netherlands; 13Amsterdam UMC,

Vrije Universiteit Amsterdam, Amsterdam, The Netherlands;
14Maastricht University Medical Centre, Maastricht, The

Netherlands;15University of Cambridge, Cambridge, United

Kingdom; 16Manchester University NHS Foundation Trust,

Manchester, United Kingdom; 17The University of Manchester,

Manchester, United Kingdom; 18Guy’s and St Thomas’ NHS

Foundation Trust, London, United Kingdom; 19McGill University,

Montréal, QC, Canada; 20Royal Devon & Exeter Hospital, Exeter,

United Kingdom; 21National Institute of Oncology, Budapest,

Hungary; 22Centre Hospitalier Universitaire de Québec, Université

Laval Research Center, Quebec, QC, Canada; 23Medical University
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Background: Radiation-induced secondary breast cancer may be a

concern after radiotherapy for primary breast cancer (PBC), espe-

cially in young germline (g)BRCA-associated breast cancer patients

with already high baseline contralateral breast cancer (CBC) risk and

potentially increased genetic susceptibility to radiation.

Aim: To investigate whether adjuvant radiotherapy for PBC increases

the risk of CBC in gBRCA1/2-associated BC patients.

Methods: gBRCA1/2 pathogenic variant carriers diagnosed with PBC

were selected from the prospective International BRCA1/2 Carrier

Cohort Study. We used multivariable Cox proportional hazards

models to investigate the association between radiotherapy (yes ver-

sus no) and CBC risk. We further stratified for BRCA status and PBC

age (\ 40 and[ 40 years).

Results: Of 3,602 eligible patients, 2,976 (64%) received adjuvant

radiotherapy. Median follow-up was 9.6 years. Patients in the radio-

therapy group had stage III PBC more often compared to patients in

the non-radiotherapy group (15% versus 3%, p\ 0.001), received

more often chemotherapy (81% vs. 70%, p\ 0.001) and endocrine

therapy (50% vs. 35%, p\ 0.001). The radiotherapy group had an

increased risk of CBC compared to the group without radiotherapy

(adjusted HR: 1.44, 95% CI: 1.12-1.86), although less pronounced in

gBRCA1 (HR: 1.29, 95% CI:0.93-1.77) than in gBRCA2 pathogenic

variant carriers (HR: 1.77, 95% CI: 1.13-2.77; p-value for interac-

tion = 0.39). In the combined gBRCA1/2 group, patients irradiated

before and after age 40 at PBC diagnosis showed a similar risk

increase (HR: 1.38, 95% CI: 0.93-2.04 and HR: 1.56, 95% CI: 1.11-

2.19, respectively).

Discussion/conclusion: gBRCA1/2 pathogenic variant carriers are at

increased risk of developing CBC after receiving radiotherapy for

PBC. Those opting for surveillance instead of prophylactic con-

tralateral mastectomy may benefit from tailored radiotherapy

regimens minimizing contralateral breast dose, to reduce CBC risk

and improve long-term prognosis.

P082 (Rapid Fire Presentation S4-RF2): Universal

whole genome tumour and germline sequencing

of newly diagnosed breast cancer

Ian G. Campbell1,2, Dilanka L. De Silva1,2,3, Lesley Stafford4,
Anita R. Skandarajah4, Michelle Sinclair5, Lisa Devereux1,2,
Kirsten Hogg6, Maira Kentwell3, Allan Park4, Luxi Lal2,4,6, Maia
Zethoven2, Phyllis Butow7, Paul A.James1,2,3, G. Bruce Mann4,5,
Geoffrey J. Lindeman2,3,4,6

1Sir Peter MacCallum Department of Oncology, University

of Melbourne, VIC, Australia; 2Peter MacCallum Cancer Centre,

Melbourne, VIC, Australia; 3Parkville Familial Cancer Centre, Peter

MacCallum Cancer Centre and Royal Melbourne Hospital,

Melbourne, VIC, Australia; 4Royal Melbourne Hospital, Melbourne,

VIC, Australia; 5Royal Women’s Hospital, Melbourne, VIC,

Australia; 6The Walter and Eliza Hall Institute of Medical Research,

Parkville, Australia; 7Centre for Medical Psychology and Evidence-

Based Decision-Making, The University of Sydney, Sydney,
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Background: Following diagnosis of breast cancer (BC), identifica-

tion of germline mutations in hereditary breast cancer (HBC) genes

can have profound benefits in terms of treatment decisions and

managing future cancer risk. In addition, sequencing of the BC can

reveal clinically relevant insights, such as homologous recombination

deficiency (HRD)and mutational signatures, into effective treatments

beyond those revealed by germline sequencing. We hypothesised that

current standard of care where only some women diagnosed with BC

are offered germline and/or tumour sequencing is suboptimal because

it fails to exploit critical vulnerabilities that would be identified if this

information was available for all patients. The MAGIC study is the

first prospective trial in Australia of unselected invasive BCs in

general practice combining germline and somatic sequencing.

Methods: An Australian multi-centre prospective study of 150 con-

secutive newly diagnosed with nonmetastatic BCs. Germline whole

genome sequencing was performed and analysed for actionable HBC

gene mutations. Whole genome tumour sequencing was performed on

DNA extracted from a formalin fixed paraffin embedded diagnostic

tumour and the data analysed for actionable somatic mutations as well

as scoring for homologous recombination deficiency and mutational

signatures.

Results: A total of 12 carriers (8.6%) with actionable germline

mutations were identified in BRCA1 (n = 2), BRCA2 (n = 1),

PALB2 (n = 3), CHEK2 (n = 2), ATM (n = 2) and PMS2 (n = 2) and

most would have been missed using current guidelines. Somatic

sequencing identified BRCA-like genomic features in 15% of tumours

from patients without a germline HBC gene mutation.
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Conclusion: Universal germline HBC gene testing was viewed

favourable by both patients and clinicians and is the most appropriate

method for detecting carriers as the majority are missed using current

guidelines. Tumour sequencing identified a significant proportion of

cases beyond germline HBC gene carriers who may have selective

therapeutic sensitivity to PARP-inhibition. Recruitment is ongoing

with * 500 new cases per annum.

P084 (Rapid Fire Presentation S7-RF4): Novel blood-

based biomarker to monitor neoadjuvant therapy

outcome in triple-negative breast cancer patients

Jamie Saunders1, Ivette Emery1, L. Frances Lucas1, Susan
Miesfeldt1, Srinidi Mohan2

1Maine Health institute for Research, Scarborough, ME, United

States; 2University of New England, WCHP School of Pharmacy,

Department of Pharmaceutical Sciences, Portland, ME, United States

Purpose: We have identified Nw-hydroxy L-Arginine (NOHA) as a

highly sensitive and specific blood-based biomarker of estrogen

receptor status in breast cancer patients, i.e.,\ 4 nM, from 4-8 nM,

and above 8 nM signifies ER-, ER ? and no cancer, respectively

(U.S. Utility Patent 10,073,099). Here, we examined the clinical

utility of NOHA to monitor neoadjuvant therapy response among

triple-negative breast cancer (TNBC) patients, relevant to BRCA1-

associated breast cancer.

Methods: Participants included 24 newly diagnosed TNBC patients

scheduled to undergo neoadjuvant systemic therapy. 3 ml of whole

blood were collected at five specific time points: i) pre-chemotherapy,

ii) post-cycle two, iii) post-cycle four, iv) post-final cycle (i.e., pre-

surgery), and v) following surgery. Collected whole blood was pro-

cessed for plasma isolation, and assessed for NOHA by competitive

ELISA method, utilizing a proprietary monoclonal antibody. The

NOHA ELISA assay results were compared with LC-MS NOHA

measurement for experimental validation. Statistical difference was

set at p\ 0.01, with two repetitive samples for each tested

criteria/condition.

Results: Plasma NOHA levels above 4 nM were considered indica-

tive of treatment effectiveness. NOHA levels among all enrolled

patients showed a robust correlation with their initial disease burden

and were sensitive in predicting clinical and pathologic responses to

neoadjuvant therapy. Sensitivity of the ELISA assay was comparable

to LC-MS results.

Conclusions: This study suggests NOHA clinical utility in monitor-

ing clinical and pathologic responses to TNBC neoadjuvant therapy.

It provides the foundational knowledge for future delineation of

NOHA to guide TNBC screening, surveillance and management;

relevant to individuals with BRCA1 mutations.

Keywords: TNBC, BRCA1, Treatment outcome, NOHA, Biomarker

P085: Comprehensive care model for patients

with hereditary cancer risk

Elizabeth Lynn, Leticia Taniwaki, Pamela Munster

University of San Francisco, San Francisco, CA, United States

Background: As the cohort of individuals with a positive genetic test

for BRCA1/2 continues to grow it becomes more challenging to

provide coordinated cancer screening and risk management for these

patients. While follow up care for BRCA1/2 carriers is often managed

in a siloed approach by multiple specialists, alternative service

delivery models have been designed to support the demand for a

comprehensive approach to hereditary cancer risk management and

follow-up.

Methods: This study describes a comprehensive model of hereditary

cancer follow-up adopted by a single referral service in Northern

California. After receiving positive genetic test results from Cancer

Genetics Program at UCSF, patients are referred to the Nurse Prac-

titioner directed Hereditary Cancer Clinic (HCC) which coordinates

cancer screening and risk management based on the patient’s hered-

itary cancer risk, age, and phase of life. Data was collected from a

database of patient visits at the University of California San Francisco

from 2020 to 2022 and a chart review was conducted on a subset of

100 female BRCA1/2 patients to determine the effectiveness of the

care model as measured by adherence to National Comprehensive

Cancer Network (NCCN) screening guidelines.

Results: Between 2020 and 2022 483 BRCA1/2 patients were seen in

the HCC for follow-up. The chart review of 100 patients with visits

between 1/2022 – 4/2022 revealed that approximately 90% of patients

had exams and imaging performed within 2 months of the NCCN

recommended intervals for screening.

Conclusions: This innovative and collaborative model of follow-up

has been successfully performed in our institution with high patient

acceptance and adherence. The high rate of BRCA1/2 patients in

follow-up consistent with NCCN guidelines is due in part to an

optimized visit approach that can be leveraged to ensure adherence to

screening guidelines and to maximize the opportunity for early cancer

detection and/or prevention.

P086: BRCA carriers after risk reducing bilateral

salpingo-oophorectomy: menopausal hormone therapy

knowledge gaps, and the impact of physicians’

recommendations

Shunit Armon1, Talya Miron-Shatz2, Rachel Michelson-Cohen3,
Pnina Mor1, Ariela Tomer3, Efrat Levi-Lahad3, Naama Srebnik1

1Department of Obstetrics & Gynecology, Shaare Zedek Medical

Center, Faculty of Medicine, The Hebrew University, Israel; 2Center

for Medical Decision Making, Ono Academic College, Israel;
3Medical Genetics Institute, Shaare Zedek Medical Center, Faculty

of Medicine, The Hebrew University, Israel

Objectives: Female carriers of BRCA1/2 gene mutations are at an

increased lifetime risk for breast and ovarian cancers. They are rec-

ommended to undergo risk-reducing surgery, including bilateral

salpingo-oophorectomy (RR-BSO), upon completion of childbearing.

RR-BSO surgery decreases morbidity and mortality but results in

early menopause. Menopausal Hormone Therapy (MHT) alleviates

the menopausal symptoms, but it is under-utilized despite being

shown as safe for carriers.

Aim: We aim to evaluate the factors associated with decision-making

regarding MHT use following RR-BSO in healthy BRCA mutation

carriers.

Methods: Female carriers aged\ 50 years at the time of the surgery,

who underwent RR-BSO and followed in a multidisciplinary clinic

completed online multiple-choice and free-text questionnaires, con-

cerning their quality of life, sexual function, MHT decision process

and MHT use.

Results: 142 women met the inclusion criteria and filled the ques-

tionnaire. 83 were MHT-users, and 59 were non-users. MHT-users

underwent RR-BSO earlier than non-users (40.82 ± 3.91 vs.

42.88 ± 4.34; p\ 0.0001). MHT usage was positively associated

with MHT explanation, OR 4.318, 95%CI[1.341–13.902, p = 0.014],
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and knowledge regarding the safety of MHT and its positive effects

on general health OR 2.001, 95%CI[1.443–2.774, p\ 0.0001].

MHT users and non- users retrospectively evaluated their compre-

hension of RR-BSO consequences as significantly lower compared to

their self-evaluation prior to surgery (p\ 0.001 for both groups).

Conclusion: Post-RR-BSO outcomes, including the effects on

women’s quality of life and its possible mitigation through MHT use,

need to be addressed pre-surgery by healthcare providers.

P087: Race and language related disparities in genetic

counseling among ovarian cancer patients

Shashank Sama, Whitney Espinel, Sarah Colonna

Huntsman Cancer Institute at the University of Utah, Salt Lake City,

UT, United States

Introduction: Approximately 15% of ovarian cancer (OC) patients

carry a pathogenic germline BRCA1/2 variant. Since 2010, NCCN

guidelines recommend universal germline testing in all OC patients.

Despite this, testing rates in practice are reportedly poor varying from

10 to 30%. We analyzed one academic center’s electronic health

record (EHR) to determine differences in proportions of genetic

counseling (GC) referrals related to patient characteristics including

race and primary language.

Methods: A large single institution tertiary care center EHR database

was reviewed for patients linked to OC diagnosis codes with a doc-

umented date of diagnosis (dx) between the years 2010 and 2022.

These patients were analyzed for GC referral orders within a year of

their date of diagnosis. Chi-square tests were performed separately to

examine the relationship between patient’s race and primary language

with the receipt of GC referral.

Results: A total of 1553 patients met inclusion criteria with the

majority being white 1324 (85%) and English speaking 1443 (92%).

Overall, 402 (0.19%) were referred to GC. GC referral rates were

notably lower among people of color at 39 (17%) vs 374 (21%)

(p\ 0.05), as well as non-English speakers at 12 (10%) vs 403 (27%)

(p\ 0.05).

Discussion: This examination of one EHR identified a statistically

significant difference in the rates of GC referral with respect to

patient’s race as well as preferred primary language. Increased

physician awareness of such existing healthcare gaps is crucial to

identify mitigation strategies. Resource utilization including opti-

mization of translator support and development of culturally

cognizant provider communication are possible strategies to help

bridge this gap. Of note, the above results are limited by missing data

such as the receipt of GC at an outside institution or EHR data entry

error and require further validation by chart review.

P088: Clinical predictors associated with participation

in the preventive clinical trial with Denosumab (BRCA-

P) for healthy women with a pathogenic germline

variant in BRCA1 gene

Mara Cruellas1, Maite Torres2, Teresa Ramón y Cajal3, Rosa
Alfonso3, Esther Darder4, Alexandre Teulé5, Iris Teruel6, Vı́ctor
Navarro7, Joan Brunet4, Judith Balmaña1

1Hereditary Cancer Genetics Group, VHIO, Hospital Universitari Vall

d’Hebron, Barcelona, Cataluña, Spain; 2Hereditary Cancer Genetics

Group, Hospital Universitari Vall d’Hebron, Barcelona, Cataluña,

Spain; 3 Familial Cancer Clinic, Medical Oncology Service, Hospital

Sant Pau, Barcelona, Cataluña, Spain; 4Genetic Counselling Unit,

Hereditary Cancer Program, Institut Català d�Oncologia, Girona,

Cataluña, Spain; 5Genetic Counselling Unit, Hereditary Cancer

Program, Institut Català d�Oncologia, Hospitalet, Cataluña, Spain;
6Medical Oncology Service, Corporació Sanitària Parc Taulı́,

Badalona, Cataluña, Spain; 7Oncology Data Science (ODysSey)

Group, Vall d’Hebron Institute of Oncology (VHIO), Barcelona,

Cataluña, Spain

Background: BRCA-P clinical trial (CT) is a phase III study evalu-

ating the Denosumab effect in reducing breast cancer (BC) risk

among healthy women harboring a BRCA1 pathogenic variant.

However, uptake to preventive CT is low. We conducted a cross-

sectional study to identify the reasons to participate or decline in

BRCA-P CT.

Material and methods: All eligible women to BRCA-P CT among

the five Spanish centers were invited to participate. Participants ful-

filled a RedCap questionnaire after being offered enrollment in the CT

with questions addressing potential barriers to enrollment to be

answered with a Likert-5 scale. Demographic data, BC risk percep-

tion, and cancer worry according to the Cancer Worry Scale (CWS)

were compared between women enrolled in the CT (controls) and

those who refused to participate (cases). Univariate logistic analysis

was performed to estimate the association between the predictors and

enrollment in the BRCA-P trial.

Results: So far, 39 women were included. Overall, 13 participants

were controls and 26 were cases. We observed statistical differences

in the menopausal status (premenopausal 73% in cases vs 31% in

controls, p = 0.015), university degree (85% cases vs 46% control,

p = 0.017) and CWS mean score (mean score = 12.30 in cases vs

10.15 in controls vs, p = 0.051). The main reasons to refuse partici-

pation in the CT were: 1. concerns about adverse events (n = 19,

73%), 2. duration of the CT (n = 10, 38%), 3. pregnancy planning

(n = 9, 35%), and 4. consideration of risk reduction mastectomy in

the next 5 years (n = 7, 27%).

Conclusions: Premenopausal women, graduates, and those with a

higher cancer worry score were more likely to refuse participation in

BRCA-P CT, mostly related to the concern about adverse events.

With these data, clinical investigators face the challenge of balancing

the pros and cons of preventive drugs, so that participants can make

an informed decision.

P089: Retrospective study on the risk of breast cancer

after ovarian cancer in carriers of a pathogenic variant

in BRCA1/2

Ariadna Roqué-Lloveras1,2, Mara Cruellas3, Esther Darder2,
Elisabet Bujons1, Iris Teruel4, Noemı́ Tuset5, Alex Teulé6,
Carmen Castillo4, Roser Lleuger2, Ares Solanes6, Mònica
Salinas6, Lı́dia Feliubadaló6, Pilar Barretina1, Judith Balmaña3,
Joan Brunet1,2,6

1Medical Oncology Dpt, Catalan Institute of Oncology, IDIBGI,

Girona, Catalonia, Spain; 2Hereditary Cancer Program, Catalan

Institute of Oncology, IDIBGI, Girona, Catalonia, Spain; 3Hereditary

Cancer Genetics Unit, VHIO, Vall d’Hebron University Hospital,

Barcelona, Catalonia, Spain; 4Hereditary Cancer Program, Catalan

Institute of Oncology, IGTP, Badalona, Catalonia, Spain; 5Medical

Oncology Dpt, Arnau de Vilanova University Hospital, Lleida,

Catalonia, Spain; 6Hereditary Cancer Program, Catalan Institute

of Oncology, IDIBELL, Barcelona, Catalonia, Spain

Background: Breast and ovarian cancer risk in carriers of BRCA1/2

pathogenic variants is well known. However, risk of breast cancer

following ovarian cancer diagnosis is not well established in current
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models and there is no current consensus on clinical recommenda-

tions. The aim of this study is to determine the risk of breast cancer

after ovarian cancer among general population and in a large cohort of

BRCA1/2 patients.

Methods: This is an observational retrospective analysis in which

patients carrying a pathogenic variant in BRCA1/2 diagnosed with

breast cancer after ovarian cancer are evaluated from data based on

the Girona Population Based Cancer Registry for the period

1990–2018 and the Hereditary Cancer Catalan Network Registry

(XICOS) from 1990 to 2022.

Results: In the Girona Cancer Registry 1,390 cases of ovarian cancer

were identified, of which 27 cases developed metachronous breast

cancer (2%). In the XICOS Registry, 48/643 (7.46%) cases of

metachronous breast cancer after ovarian cancer were identified (30/

401 in BRCA1 and 18/242 in BRCA2). The mean age at diagnosis for

ovarian cancer was 53 years old (38–72) and for breast cancer was

61.5 years old (41–77). 54% of patients were diagnosed by screening

mammography and 19% by breast magnetic resonance (MRI). The

mean time between the two diagnoses was 103 months (8–338). Ten

out of 48 died (21%), 5 due to ovarian cancer recurrence, 1 from

breast cancer recurrence/progression and 4 from other causes.

Conclusion: The risk of metachronous breast cancer after ovarian

cancer in our series is 7.5%. With the improvement in survival, partly

due to new ovarian cancer treatments, there is a need to profile the

risk of subsequent breast cancer to optimize preventive management

in terms of early detection and risk-reducing strategies in these

patients. Risk-reducing recommendations for breast cancer after an

ovarian cancer diagnosis remain challenging.

P092: Contributions du savoir expérientiel dans la

trajectoire en oncogénétique: Résultats préliminaires

Madeleine Côté1, Karine Bouchard1,3, Lynda Bélanger1, Michel
Dorval1, Jocelyne Chiquette1,2,3, Claire Brousseau1, Cécile
Vialaron4, Louise Normandin4, Monica Iliescu Nelea 4, Marie-
Pascale Pomey4

1CHU de Québec-Université Laval, Québec, QC, Canada; 2Faculté de

Pharmacie, Université Laval, Québec, QC, Canada; 3Centre de

recherche du CHU de Québec-Université Laval, Québec, QC,

Canada; 4Centre de recherche du Centre hospitalier de l’Université de

Montréal, Montréal, QC, Canada

Contexte: L’intégration de patientes accompagnatrices (PAs) à la

trajectoire en oncogénétique améliore l’expérience des patientes par

l’apport du savoir expérientiel.

Objectif: Cette étude vise à 1) décrire la contribution perçue de PAs

intégrées dans deux contextes de soins en lien avec le cancer du sein:

l’oncogénétique et l’oncologie et; 2) évaluer si ces contributions

varient selon le contexte de soins.

Méthode: Les participantes ont rencontré une PA dans le cadre d’une

démarche en oncogénétique (G1) ou dans le cadre d’un diagnostic de

cancer du sein (G2). Les accompagnements étaient offerts par

l’équipe clinique et se déroulaient par téléphone, visioconférence ou

en personne. Les caractéristiques socio-démographiques et cliniques,

l’expérience de l’accompagnement, la détresse psychologique (K6), la

capacité à faire face au cancer (CASE) et la contribution des PAs ont

été évalués par un questionnaire en ligne. Les proportions de femmes

ayant rapporté les divers rôles joués par la PA ont été comparées à

l’aide de rapports de prévalence (RP) ajustés.

Résultats: Les analyses incluent 150 participantes (n G1 = 40, n

G2 = 110). Partager son expérience (G1 = 72%; G2 = 80%), offrir

du soutien (G1 = 62%; G2 = 76%), être à l’écoute du patient

(G1 = 51%; G2 = 61%) et donner de l’information (G1 = 61%;

G2 = 70%), sont les rôles rapportés par une majorité de participantes

dans les deux groupes. Les participantes du groupe 2 étaient signi-

ficativement moins nombreuses à percevoir que les PAs contribuent

aux processus de décision que les participantes du groupe 1(17%

versus 38%; RP = 0.45; p = 0.01).

Conclusion: Le savoir expérientiel peut contribuer au processus de

décision parfois complexe des femmes consultant en oncogénétique.

Les variations observées entre les deux trajectoires suggèrent égale-

ment qu’il est souhaitable que la définition du rôle des PAs, leur

formation et leur encadrement soient adaptés au contexte clinique

dans lequel elles sont intégrées.

P093: Walking the tight rope: Fertility preservation

among previvors

Sharonne Holtzman1, Samantha L. Estevez1,2, Joseph A. Lee1,2,
Morgan Baird1,2, Dmitry Gounko1,2, Alan B. Copperman1,2,
Stephanie V Blank1

1Icahn School of Medicine at Mount Sinai, Department of Obstetrics,

Gynecology, and Reproductive Science, New York, NY, United

States; 2Reproductive Medicine Associates of New York, New York,

NY, United States

Fertility-related issues are some of the biggest areas of concern and

medical-related anxiety patients who are diagnosed with Hereditary

Cancer Syndromes (HCS), also known as previvors. Currently,

guidelines for fertility preservation are limited in patients with

Hereditary Breast and Ovarian Cancer syndrome (HBOC). The

Society of Gynecologic Oncology and the American Society for

Reproductive Medicine recommends patients diagnosed with HCS

receive early referral to a reproductive endocrinologist.

This study aimed to examine trends in fertility among patients who

are high-risk with HCS. This was a review of all patients who pre-

sented at single institution for fertility preservation in the setting of

diagnosis of HCS or identified as high-risk for HCS. Patients were

included and considered high-risk if tested positive for BRCA1,

BRCA2 or had a strong family history of cancer, defined as[ 3

family members diagnosed with HBOC without a known mutation.

HCS patients were matched in a 1:1 fashion to a control group

undergoing fertility preservation without a diagnosis of infertility. All

analysis was done using SPSS version 9.4 (SAS Institute, Cary, NC).

Between August 1st, 2016 and August 1st, 2022, 66 high-risk

patients were identified. Out of these patients, 44 (66.7%) had HBOC

and 22 (33.3%) had a strong family history for HCS. Out of all

patients who presented to a single institution, 47 (66.2%) ultimately

underwent egg freezing whereas 24 (33.8%) had embryo freezing.

The median age of presentation of all high-risk patients was 33.06

(range of 24.17–42.36) with median age of 29.9 (range 28.79–38.41)

for BRCA1 and 33.32 (range 24.17–41.4) for BRCA2 patients.

In terms of patient demographics, 37 (52.1%) identified as white,

39 (55.0%) as single and median BMI was 23.28 (range 18.02–39.5).

Among all high-risk patients, median anti-mullerian hormone (AMH)

was 1.85 (range 0.16–10.2) and 2.09 (range 0.16–10.2) specifically

for HBOC patients. Median number of days for high-risk patients

from initial presentation to the start of their fertility treatment was

117 days (range 10–1522 days). Patients diagnosed with BRCA1

presented for fertility consultation at an earlier age compared to

control patients (p = 0.007 respectively). Patients with a strong

family history without a known mutation were more likely to start

fertility treatment in less time compared to the control group (average

112 vs 334 days, p = 0.045). For patients with known HCS, there was

no difference in time from consultation to beginning of fertility

treatment compared to controls, AMH levels, or number of embryos
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stored compared to control patients (p[ 0.05). BRCA1 patients had

more eggs stored compared to the control group (21.5 vs 7.2,

P = 0.001). Patients with HCS did not undergo expedited fertility

treatment compared to the general population. Patients diagnosed

with BRCA1 had more eggs stored which is likely due to earlier age

of presentation. Patients with BRCA1 presented for fertility consul-

tation at a younger age, yet, BRCA2 patients and patients with a

strong family history for HCS presented at the same age as the general

population. Given the known cancer prevention benefit and recom-

mendation of risk-reducing surgery, future studies should focus on

guidelines for fertility preservation for high-risk patients for HCS.

P094: Clinical utility of genomic sequencing for breast

cancer patients: a retrospective chart review

Salma Shickh1,2, Chloe Mighton1,2, Marc Clausen2, Rita Kodida2,
Jordan Sam2, Daena Hirjikaka2, Emma Reble2, Tracy
Graham1,10, Seema Panchal1,6, Andrea Eisen10, Christine Elser1,7,
Kasmintan A. Schrader4,5, Nancy N. Baxter2,5, Andreas
Laupacis1,2, Jordan Lerner-Ellis1,6, Raymond H. Kim 1,7,8,
Yvonne Bombard 1,2,9

1University of Toronto, Toronto, ON, Canada; 2St. Michael’s

Hospital, Toronto, ON, Canada; 3BC Cancer, Vancouver, BC,

Canada; 4University of British Columbia, Vancouver, BC, Canada;
5University of Melbourne, Melbourne, VIC, Australia; 6Mount Sinai

Hospital, Sinai Health, Toronto, ON, Canada; 7Princess Margaret

Cancer Centre, University Health Network and Sinai Health System,

Toronto, ON, Canada; 8The Hospital for Sick Children, Toronto, ON,

Canada; 9Ontario Institute for Cancer Research, Toronto, ON,

Canada; 10Sunnybrook Health Sciences Centre, Toronto, ON, Canada

Background: Identification of hereditary breast and ovarian cancer

syndromes (HBOC) is important to detect families who can benefit

from preventive surgeries and surveillance that reduce morbidity and

mortality. However, most patients with query HBOC receive unin-

formative results from panels and are unable to access risk-reducing

strategies. Genomic sequencing (GS) may reduce the diagnostic gap

in this population:however, most studies evaluating GS utility use

small cohorts or only report high-penetrance pathogenic/likely

pathogenic (P/LP) variants.

Aims & Methods: We analyzed the yield of all cancer GS results in a

cohort of breast cancer patients with prior uninformative panels, who

underwent GS as part of an RCT. Charts were reviewed to extract

demographics, clinical history, genomic results, recommendations

and follow-through.

Results: 276 patients were eligible and included. Participants were

mostly female (240), of European descent (158) with breast cancer

history (240). Twenty-five patients (9.1%) received C 1 P/LP variant,

246 patients (89%) had C 1 VUS and 27 (10%) were negative.

Most P/LP variants (20/26) were in low/moderate risk cancer gene:

more than one third (9/26: 35%) were in breast or ovarian cancer

genes (ERCC3, ERCC5, CHEK2, RECQL, BRIP1, FANCM). Only

BRIP1 and CHEK2 received recommendations based on NCCN

guidelines. Recommendations for low penetrance genes were made

ad-hoc:patients with RECLQ and FANCM received clinical evalua-

tions, while patients with ERCC3 and ERCC5 received no further

evaluations.

663 cancer VUS were identified: mean number was 2.7/patient and

was higher in patients of Non-European ancestry versus European

(3.5 vs. 2.5, p\ 0.05).

Conclusion: We identified modest clinical utility of GS for HCS at

the cost of a high frequency of VUS.

The variability in management highlights a need for guidelines to

standardize management of patients with low/moderate risk results.

To optimize use of GS, future research is needed to evaluate the

clinical utility of GS as a first-tier test.

POLYGENIC RISK SCORES IN PRACTICE

P095: Clinical outcomes in a high-risk population: The

Gilda Radner Hereditary Cancer Program

Jessica Baker1, Michelle Jones1, Amber DeVries1, Christina
LomBardi2, Kate Lawrenson1,3,4, Nur Yucer1, Andrew J. Li3,4,
Ilana Cass4, Marc T. Goodman2, Bobbie J. Rimel 3,4, Simon A.
Gayther1,2, 3

1Center for Bioinformatics and Functional Genomics, Cedars-Sinai

Medical Center, Los Angeles, CA, United States; 2Cancer Prevention

and Control, Samuel Oschin Comprehensive Cancer Institute,Cedars-

Sinai Medical Center, Los Angeles, CA, United States; 3Women’s

Cancer Program at the Samuel Oschin Comprehensive Cancer

Institute, Cedars-Sinai Medical Center, Los Angeles, CA, United

States; 4Division of Gynecologic Oncology, Department of Obstetrics

and Gynecology, Cedars-Sinai Medical Center, Los Angeles, CA,

United States

Ovarian cancer has a complex genetic architecture. Inherited BRCA1

and BRCA2 mutation carriers’ risk of developing ovarian cancer is

35%-70%. Late detection and low survival rate of ovarian cancer,

prompts the need for disease prevention. The Gilda Radner Hereditary

Cancer Program provides enhanced screening and research partici-

pation for individuals at high risk for hereditary cancer. Participants

provide DNA, plasma, serum, lymphoblastoid cell lines, medical

history, family history and epidemiologic risk factor data.

Among the predominantly female BRCA ? cohort, 14 men were

BRCA ? , the average age was 49 years old, 163 had ovarian cancer,

269 breast cancer, and 36 other types of cancer. We performed

genotyping and whole genome sequencing in the cohort. A significant

percentage of patients within our study are carriers of deleterious

mutations in BRCA1 or BRCA2 (BRCA ? ; 57%), or other known

risk genes (10.7%) and 44% of genotyped patients are of Ashkenazi

Jewish descent. PRS calculations for breast and ovarian cancer

demonstrate that BRCA ? participants have similar PRS profiles to

non-BRCA ? carriers. Ashkenazi Jewish individuals with and with-

out cancer had a significantly higher PRS for both breast and ovarian

cancer, indicating a unique PGS evaluation range may be needed for

certain ancestral groups. Prophylactic surgeries to prevent breast and

ovarian cancer were performed in 697 participants (170 had pro-

phylactic mastectomy, 527 had prophylactic bilateral salpingo-

oophorectomy (BSO), most of whom were BRCA ? . Of those

BRCA ? participants 390 had a BSO, 95% had a prophylactic

mastectomy.

In ongoing studies, we will focus on how genetic risk factors

interact with epidemiologic risk factors in disease development using

iPSC derived organoids for the study of breast, ovary, prostate, and

pancreatic cancer. This vast and robust resource of information con-

tinues to help shape how we diagnose, counsel, and treat families at

risk for inherited cancer.
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P096: The effect of adding polygenic risk score and life-

style/hormonal information to mutation status

and family history-based risk prediction in CHEK2

c.1100delC families

Teresa Ramon y Cajal1, Maartje Schreurs2, Muriel Adank3,
Margriet Collée2, Kiki Jeanson3, Antoinette Hollestelle2, Jeroen
van Rooij 4, Marjanka Schmidt3, Maartje Hooning2, on behalf
of HEBON

1Hospital Sant Pau, Barcelona, Spain; 2Erasmus MC Cancer Institute,

Rotterdam, The Netherlands; 3Netherlands Cancer Institute – Antoni

van Leeuwenhoek Hospital, Amsterdam, The Netherlands; 4Erasmus

University Medical Center, Rotterdam, The Netherlands

Introduction: The c.1100delC mutation in the CHEK2 gene is a well-

established BC moderate risk variant explaining the occurrence of

about 5% of non-BRCA1/2 Dutch BC families. Close relatives of

identified carriers are eligible for genetic counseling and risk-based

screening advice. The latest version of BOADICEA model considers

pathogenic variants in CHEK2, polygenic risk score (PRS) and a

residual familial polygenic component. We aimed to study the effect

of adding PRS313 to CHEK2 c.1100delC and family history (FH) on

screening recommendations using CanRisk.

Methods: 117 healthy women counseled for CHEK2 c.1100delC (58

carriers and 59 non-carriers) at ErasmusMC or AVL-NKI and par-

ticipating in HEBON were included. DNA samples were genotyped

with the GSAMDv3-array. All known first to third-degree relatives of

the genotyped individuals were considered. Lifetime BC risk was

calculated with BOADICEA v6 through the CanRisk webtool and

categorized according to IKNL guidelines (population level\ 20%;

moderate-risk[ 20–30%; and high-risk[ 30%).

Results: After adding PRS313 to CHEK2 c.1100delC status and FH,

29% of carriers and 34% of non-carriers changed risk category. Five

out of 58 (9%) carriers and 12/59 (20%) non-carriers increased risk

group requiring more intensified screening (3 carriers and 4 non-

carriers shifted from moderate to high-risk). Additionally, 12/58

(20%) carriers and 8/59 (13%) non-carriers changed risk group

downward leading to a less intensive screening (3 carriers and 6 non-

carriers reached the population level category). When PRS313 and

life-style/hormonal factors were added to CHEK2 status and FH, an

additional improvement in risk stratification was observed (31% of

carriers and 37% of non-carriers changed risk category and screening

recommendations).

Conclusion: The addition of PRS313 to CHEK2 mutation status and

FH resulted in shifts in BC risk prediction and screening advice for a

substantial number of women. There may be clinical utility in adding

PRS313 to diagnostic CHEK2 testing from age 35.

P097: At least I know what to do: Qualitative analysis

of women’s reactions when learning they are at high

risk in a personalized breast cancer risk assessment

study

Annie Turgeon1, Laurence Lambert-Côté1, Corinne Labeau-
Caouette2, Jocelyne Chiquette1,2, Laurence Eloy2,3, Antonis C.
Antoniou4, Tracy L. Stockley5,6,7, Johanne Lessard8, Yann Joly9,
Bartha M. Knoppers9, Hermann Nabi1,2, Anna M. Chiarelli5,10,
Jacques Simard1,2, Michel Dorval1,2

1CHU de Québec-Université Laval Research Center, Québec, QC,

Canada; 2Université Laval, Québec, QC, Canada; 3Ministère de la

Santé et des Services sociaux, Québec, QC, Canada; 4University

of Cambridge, Cambridge, United Kingdom; 5University of Toronto,

Toronto, ON, Canada; 6Princess Margaret Cancer Centre, Toronto,

ON, Canada; 7University Health Network, Toronto, ON, Canada;
8Centre intégré de la santé et des services sociaux de Lanaudière,

Joliette, QC, Canada; 9Centre of Genomics and Policy, McGill

University, Montréal, QC, Canada; 10Ontario Health, Toronto, ON,

Canada

Background: Risk-stratified breast cancer (BC) screening has the

potential to improve the benefit-to-harm ratio and cost-effectiveness

of screening. PERSPECTIVE I&I (Personalized Risk Assessment for

Prevention and Early Detection of Breast Cancer: Integration and

Implementation) evaluates the acceptability and feasibility of a risk-

based approach to BC screening at population level. Implementing

such an approach brings its own challenges, including risk commu-

nication. This analysis describes the reactions of women when

learning that they are at high BC risk.

Methods: Participants were unaffected, consented women aged

40–69, identified as being at high risk in the Québec cohort using the

multifactorial CanRisk BC risk prediction tool including a polygenic

score. The high-risk category corresponds to a BC lifetime risk of =

25%. The study nurse contacted these women by phone to commu-

nicate their risk level and to discuss the proposed screening action

plan, a copy of which was also sent to their healthcare provider

(HCP). A phone script inspired by the ‘‘Breaking Bad news SPIKES

protocol’’ was developed to guide the risk communication. Notes

were taken by the nurse and a data collection form was completed

afterwards. A thematic analysis was performed.

Results: Among the 1,678 women for whom risk was calculated, 127

(7.6%) were at high risk of developing BC. Most were not surprised to

be at high risk. The information about the risk level was generally

well understood, but some expressed the desire to know more. The

action plan was considered reassuring. Concerns were expressed by

few women about the implementation of the screening action plan by

their HCP. Excerpts summarizing the risk communication will be

presented.

Conclusions: Our observations suggest that informing women that

they are at high risk of BC is generally well received and highlight

some considerations for implementing a risk-stratified BC screening

approach at population level.

NEW DEVELOPMENTS IN HBOC MANAGEMENT

P098: Navigating the healthcare system with a BRCA

mutation: What do patients value?

Emily M Webster1, Muhammad Danyal Ahsan1, Sarah Levi1,
Evelyn Cantillo1, Kevin Holcomb1, Eloise Chapman-Davis1,
Christine Walsh2, Deanna Gerber3, Stephanie V Blank4, Annie
Ellis1,5, Melissa K Frey1

1Weill Cornell Medicine, New York, NY, United States; 2University

of Colorado Medicine, Denver, CO, United States; 3NYU Langone

Health, New York, NY, United States; 4Mount Sinai, New York, NY,

United States. 5OCRA/SHARE, New York, NY, United States

Objectives: There is a dearth of literature on patient-reported needs

and preferences of patients with BRCA mutations with regard to

preventative healthcare services and psychosocial, financial, and

logistic support. We conducted a patient-advocate led pilot survey to

address this gap.

Methods: People self-identifying as having BRCA1 or BRCA2

mutations completed an anonymous online survey focusing on care
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preferences. The 20-question survey was distributed via email

through patient advocate and survivor networks.

Results: Thirty individuals visited the survey website, and 27 (90%)

self-identifying BRCA mutation carriers completed the survey.

Median age of respondents was 45 years (interquartile range,

39–67.5 years); 23 (85%) identified as non-Hispanic White, 3 (11%)

as Hispanic White, and 1 (4%) as non-Hispanic black. All were

women; 13 (48%) reported a history of breast or ovarian cancer. Most

respondents valued the following components of BRCA-related care:

a single provider managing BRCA-related needs (26, 96%), central-

ized care at one institution (26, 96%), streamlined care with

appointments on the same day (25, 93%), and access to clinical trials

(24, 89%). Participants reported prioritizing that the specialists who

managed the following aspects of care had expertise in BRCA:

ovarian and breast cancer screening (27, 100%), menopause symp-

toms (25, 100%), risk-reducing breast or pelvic surgery (22, 96%),

and interpretation of breast imaging (25, 93%). Twenty-one (77%)

reported they would be interested in receiving care at a comprehen-

sive hereditary genetic center if the option were available.

Conclusion: A majority of BRCA mutation carriers expressed desire

for a single provider or center to coordinate BRCA-related needs and

that providers managing cancer screening, risk-reducing surgery, and

menopause symptoms have expertise in treating patients with BRCA

mutations. Healthcare centers should strongly consider these needs

and preferences in order to provide comprehensive patient-centered

care for this high-risk population.

P099: SALSA� digitalMLPATM assay for simultaneous

analysis of copy number and methylation status

of BRCA1/2, PALB2 and RAD51C/D genes in germline

and somatic DNA

Gemma Montalban1, Lilit Atanesyan1, Charlotte Enright1, David
López1, Bastiaan Boerrigter1, Chris Hettinga2, Jan Schouten 2,
Suvi Savola1

1MRC Holland, Department of Oncogenetics, Amsterdam, The

Netherlands; 2MRC Holland, Department of R&D, Amsterdam, The

Netherlands

PARP inhibitors are approved for the treatment of BRCA-mutated

cancers, including metastatic breast and epithelial ovarian carcino-

mas. These tumours may exhibit homologous recombination (HR)

deficiency caused by germline/somatic alterations and/or promoter

hypermethylation of BRCA1/2 genes. Recent studies highlighted

potential clinical relevance of other HR genes (PALB2 and RAD51C/

D) in guiding therapeutic interventions, creating a need to implement

routine somatic testing for effective patient care.

A new SALSA� digitalMLPATM Probemix DM014 was designed

to analyse methylation and copy number alterations (CNAs) in

BRCA1/2, PALB2 and RAD51C/D genes in cancer cell lines and

germline DNA. Validation of results against public databases and by

independent assays (SALSA� digitalMLPATM Probemix D001

Hereditary Cancer Panel 1 and SALSA� MLPA� Probemix ME053

BRCA1-BRCA2-RAD51C) is ongoing.

A complete BRCA1 heterozygous deletion (HetDel) was detected

in breast (HCC-1143, SK-BR-3, EFM-19) and pancreatic (PANC-1)

cells, and BRCA1 gain was found in ovarian (FU-OV-1) and hepatic

(HEP-G2) cells. Co-occurring CNAs in BRCA2 were found in breast

(EFM-19; BRCA2 gain), prostate and pancreatic cells (DU-145,

LNCAP, PANC1; BRCA2 HetDel). PALB2 gain was found in breast

(MCF-7) and hepatic (HEP-G2) cells, and a complete PALB2 HetDel

was detected in breast (HCC-1143, MDA-MB-231) and prostate (DU-

145) cells. RAD51C/D co-occurring CNAs were detected in breast

(MCF-7, HCC-1143, SK-BR-3 and EFM-19), with high-level

amplification of RAD51C in MCF-7 cells. CNAs from germline

samples were confirmed with SALSA� digitalMLPATM Probemix

D001 Hereditary Cancer Panel 1. BRCA1/2 methylation ratios con-

firmed the unmethylated status of all cell lines tested. RAD51C

hypermethylation was detected in a triple-negative breast cancer cell

line (CAL-51).

SALSA� digitalMLPATM Probemix DM014 contains probes

targeting clinically relevant breast/ovarian cancer genes and allows

simultaneous detection of CNAs and methylation in samples from

germline or somatic origin. Further testing with fresh frozen/FFPE

tissue samples is required to assess its clinical and diagnostic utility.

P100: The multi-omics based immune landscape

of BRCA1/2-positive and negative male breast tumors

Valentina Silvestri, Virginia Valentini, Agostino Bucalo, Giulia
Conti, Mina Karimi, Virginia Porzio, Laura Ottini

Department of Molecular Medicine, Sapienza University of Rome,

Rome, Italy

Compared with female breast cancer, male breast cancer (MBC) is

rare and displays biological and clinical peculiarities. Gender-specific

data on predictive molecular biomarkers are lacking, thus cutting out

male patients from targeted treatments.

Here, we characterized the multi-omics immune landscape of

MBC, in order to provide insights into immune-genetic properties of

MBCs in relation to BRCA1/2 status and pathological features, that

may help improving the selection of patients responsive to

immunotherapy.

Genomic and transcriptomic data of 66 male breast tumor samples,

including 20 with germline BRCA1/2 PVs, were obtained by gene

panel sequencing and RNA-sequencing. Tumor mutational burden

(TMB), Microsatellite Instability (MSI), PD-1 and PD-L1 gene

expression, immune scores and immune cell infiltration profiling were

evaluated.

High TMB ([ 10 mut/Mb) was reported in 6 (9%) MBCs, and

high MSI ([ 10%) in 10 (15%) MBCs. Transcriptome-based immune

score values ranged from 0 to 94.5 (median = 15). Immune scores

were positively correlated with PD-1 (p = 0.04) and PDL-1

(p\ 0.00001) expression, but not with TMB or MSI values.

Compared with non-BRCA1/2 MBCs, BRCA1/2-associated

MBCs showed higher TMB values (p = 0.04), a higher fraction of

CD4 ? memory activated T cells (p = 0.04), a lower fraction of

activated mast cells (p = 0.03) and eosinophils (0.004).

Estrogen receptor negative status was associated with high TMB

(p = 0.02), high PD-L1 expression (p = 0.03) and high immune

scores (p = 0.008). High TMB was associated with a worse overall

survival (p = 0.0001).

In conclusion, the multi omics-based evaluation of immune-re-

lated biomarkers, matched with germline genetic profiling, may open

to future characterizations of actionable strategies suitable for men

with breast cancer.

Study supported by AIRC (IG21389) to LO.

P101: Genetic analysis across nine cancer types expands

the risk profile for BRCA1/2 pathogenic variants

Hajime Sasagawa1,2, Mikiko Endo1, Yusuke Iwasaki1, Tomonori
Habuchi2, Yoichiro Kamatani3, Koichi Matsuda3, Yoshinori
Murakami3, Yukihide Momozawa1

Abstracts 385

123



1RIKEN, Kanagawa, Japan; 2Akita University, Akita, Japan; 3The

University of Tokyo, Tokyo, Japan

Introduction: The association with BRCA1/2 in breast, ovarian,

prostate, and pancreatic cancers are widely recognized. We recently

reported that BRCA1/2 pathogenic variants were associated with the

risk of biliary tract, gastric, and esophageal cancers by analyz-

ing[ 100,000 individuals across 14 common cancer types. These

results indicated the potential for implementing early screening tests

and expanding indications for PARP inhibitors. However, there are

still other cancer types, which account for about 20% of all cancers.

These cancers still have insufficient evidence for clinical significance

due to the difficulty in collecting samples. To overcome this limita-

tion, we focused on nine other cancer types based on the self-patient

report in BioBank Japan and evaluated the association between

BRCA1/2 and the risk of these cancer types.

Method: A total of 3,588 patients with the nine cancer types and

38,153 controls were analyzed. All coding regions in BRCA1/2 were

sequenced. Pathogenic variants registered in ClinVar or loss-of-

function variants were considered pathogenic. The frequency of

pathogenic variant carriers in BRCA1/2 was compared between

patients with each cancer type and controls using Fisher’s exact test.

Result: The total proportion of pathogenic variant carriers was 1.41%

in patients and 0.25% in controls. New associations were identified

for three cancer types: bladder cancer (P = 1.1 9 10–6; OR, 6.1),

head and neck cancer (P = 3.7 9 10–6; OR, 6.5) in BRCA2, and

thyroid cancer (P = 1.8 9 10–4; OR, 11.1) in BRCA1. Also known

association was identified for skin cancer including malignant mela-

noma in BRCA2 (P = 5.8 9 10–4; OR, 8.0).

Conclusion: The results of this self-patient report-based case–control

study suggest that pathogenic variants in BRCA1/2 are newly asso-

ciated with the risk of three cancer types. These results could expand

the clinical utility of genetic testing of BRCA1/2 to these three cancer

types.

P102: How can clinical genetics better support BRCA1/

2 carriers undergoing risk-reducing bilateral salpingo-

oophorectomy? A pilot study

Lily Barnett1, Virginia Attard1, Elizabeth Winchester1, Esha
Saha2, Kelly Kohut1, Katie Snape1, Helen Hanson1

1South West Thames Regional Genetics Service, St George’s

University Hospitals NHS Foundation Trust, London, United

Kingdom; 2Gynaecology Department, St George’s University

Hospitals NHS Foundation Trust, London, United Kingdom

Background: In the UK, gold standard tubo-ovarian cancer risk

management in carriers of a pathogenic BRCA1/2 variant is risk-

reducing bilateral salpingo-oophorectomy (RRBSO). Potential draw-

backs of premenopausal RRBSO include surgically induced

menopause and changes in sexual function. Patients have reported

gaps in specialist advice pre-surgery and feeling surprised and

unprepared for dealing with post-surgical sequelae. Clinical Genetics

may be well placed to provide support and patient-facing resources to

complement shared decision-making with a gynaecological surgeon.

The aims of this study were to: 1) gain insight into the experiences of

BRCA1/2 carriers who have undergone RRBSO, particularly

regarding menopausal symptoms and sexual function, and 2) gather

opinions about support provided by Clinical Genetics and how this

may be improved.

Methods: Potential participants were identified using the South West

Thames Genetics Service BRCA Carrier Register. Data collection via

an online questionnaire included multiple choice and free text ques-

tions which were analysed thematically.

Results: Questionnaires were completed by 16/42 invited (37.7%

response rate). Pilot data identified key themes including conflicting

or lacking information about the emotional and physical impact of

RRBSO and the need for access to menopause specialists. Data from

this project, along with input from a menopause specialist, con-

tributed to development of an information resource/checklist for

patients to bring to clinic. This includes information on RRBSO and

important considerations when preparing for surgery. The resource

aims to facilitate shared decision-making with health care

professionals.

Conclusions: The questionnaire responses suggest follow-on quali-

tative interviews would provide rich data to inform future work. The

checklist has been implemented in clinic and incorporated into an

interactive personalised online decision aid as part of a wider project

and initial positive feedback has been received in public involvement

work. Further qualitative research is planned to inform the imple-

mentation, impact and evaluation of this patient resource.

P103: Mediterranean Diet and quality of life in female

gBRCA1/2 mutation carriers

Anne Esser1, Sabine Grill1, Michael Siniatchkin2, Martin Halle1,
Stephan C. Bischoff 3, Christoph Engel 4, Marion Kiechle1,
Jacquline Lammert1

1Klinikum Rechts Der Isar Technical University Munich (TUM),

Munich, Bavaria, Germany; 2Universitätsklinikum OWL University

of Bielefeld, Bielefeld, North Rhine-Westphalia, Germany; 3Institute

of Nutritional Medicine University of Hohenheim, Stuttgart, Baden

Wurttemberg, Germany; 4Institute for Medical Informatics, Statistics

and Epidemiology (IMISE) University of Leipzig, Leipzig, Saxony,

Germany

Objective: Inflammation plays an important role in cancer develop-

ment and elevated inflammatory markers have been associated with

adverse cancer outcomes. Diet modulates inflammation; however, it

remains unknown whether the inflammatory potential of diet is

associated with health-related quality of life (HRQoL). This study

aimed to investigate the association between Mediterranean Diet

(MD), dietary inflammatory index (DII) and metabolic syndrome

(MetS) with different aspects of HRQoL in gBRCA1/2 mutation

carriers.

Methods: We included 312 participants from the ongoing prospective

randomized controlled LIBRE trial. Data from the EPIC food fre-

quency questionnaire was used to calculate the DII and adherence to

MD was captured by the 14-item PREDIMED questionnaire. HRQoL

was measured by the EORTC QLQ-C30 and LOT-R questionnaires.

Blood samples, anthropometric measurements and vital parameters

were obtained from all participants. Linear and logistic regression

models were performed to assess the possible impact of diet and

metabolic syndrome on HRQoL.

Results: Of all women (mean age: 43.5 years), 59.6% had a previous

diagnosis of cancer. Cancer-diseased women had a significantly lower

DII than non-diseased women (p = 0.01). A low DII was associated

with higher adherence to MD (p\ 0.001). Women with higher

adherence to MD showed a more optimistic outlook on life

(p = 0.01), whereas women with MetS had higher odds of having a

pessimistic outlook on life (p = 0.03). Among cancer-diseased

women, DII was associated with role function (p = 0.032), cognitive

function (p = 0.003), social function (p = 0.012), fatigue (p = 0.046),

dyspnea (p = 0.029) and appetite loss (p = 0.007).

Conclusion: Adherence to MD is linked to a more anti-inflammatory

diet, better HRQoL and reduced MetS incidence among gBRCA1/2

mutations carriers.
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POPULATION-BASED TESTING FOR HBOC-

RELATED GENES

P104 (Rapid Fire Presentation S9-RF2): Early insights

from the DNA screen study, an Australian pilot study

of population genomic screening

Tu Nguyen-Dumont1,2, Jane Tiller1, Adam Brotchie1, Bryony
Thompson3,4, Ari Horton4, Amanda Willis5, Mary-Ann Young5,
Melissa Southey1,2,6, Zanfina Ademi1, Kristen Nowak7, Martin
Delatycki8, Roger Milne6, Paul James3,4, Ingrid Winship4, Paul
Lacaze1

1Monash University, Clayton, VIC, Australia; 2University

of Melbourne, Parkville, VIC, Australia; 3Peter MacCallum Cancer

Centre, Parkville, VIC, Australia; 4The Royal Melbourne Hospital,

Parkville, Australia; 5The Garvan Institute of Medical Research,

Sydney, NSW, Australia; 6Cancer Council Victoria, Melbourne, VIC,

Australia; 7Department of Health, Western Australia, Australia;
8Murdoch Childrens Research Institute, Parkville, VIC, Australia

Hereditary Breast and Ovarian Cancer (HBOC), Lynch Syndrome

(LS) and Familial Hypercholesterolemia (FH) cause a high burden of

early onset hereditary disease. Genomic factors that increase disease

risk are well established for these syndromes. Yet, in Australia, access

to genetic testing currently relies on a personal or family history of

disease. These criteria are inadequate as they fail to detect most high-

risk individuals. These individuals are unaware of their predisposition

and never engage with the healthcare system to access prevention.

Population genomic screening has the potential to overcome the

limitations of criteria-based testing in the context of these conditions,

thus enabling disease prevention and early detection, rather than late-

stage treatment.

The DNA Screen study has assembled a team of internationally

recognized leaders in genomics, oncology, epidemiology, clinical

genetics, implementation science and health economics to demon-

strate proof-of-concept for population genomic screening for HBOC,

LS and FH. Our study will assess the acceptability, scalability and

cost-effectiveness of offering this test to young adults in the Aus-

tralian public healthcare system.

DNA Screen will be established as cohort study of 10,000 young

adults recruited from the Australian population, aged 18–40 years old,

who are offered germline DNA screening via a highly targeted gene-

panel. The recruitment strategy was carefully designed, working

closely with consumer and patient group partners, and aims to be

nationally representative (in terms of geography, gender, rural/urban

areas, culturally and linguistically diverse populations, including First

Nations participants).

This presentation will provide early insights from the DNA

Screen, following its official launch in August 2022. Following a

carefully prepared media release, the study saw 10,000 registrations

(its ultimate target) in the first 24 h and 20,000 in the first week. We

will present the strengths and challenges for implementing a pre-

ventative genomic screening program at this scale.

P105: Cost-utility of universal screening for common

BRCA variants among Ashkenazi Jewish women: real-

life analysis

Rachel Michaelson-Cohen1,2, Matan J Cohen3,4, Carmit Cohen1,
Sari Lieberman1, Ariela Tomer1, Ephrat Levy-Lahad1, Amnon
Lahad3,4

1Medical Genetics Institute, Faculty of Medicine, Hebrew University

of Jerusalem, Israel; 2Obstetrics and Gynecology, Faculty

of Medicine, Hebrew University of Jerusalem, Israel; 3Family

Medicine, Faculty of Medicine, Hebrew University of Jerusalem,

Israel; 4Clalit Health Services, Jerusalem, Israel

Objectives: Identifying carriers of pathogenic BRCA1/BRCA2

variants can reduce cancer morbidity and mortality through surveil-

lance and prevention. Universal testing for founder BRCA1/BRCA2

variants, found in 2.5% of Ashkenazi Jews (AJ), fulfills WHO disease

screening criteria. We analyzed the cost-effectiveness of BRCA1/

BRCA2 population screening (PS) in AJ, as an alternative to two

existing strategies: cascade testing (CT) in carrier’s relatives (C 25%

carrier probability) and international family history (IFH)-based

guidelines (corresponding to C 10% carrier probability).

Methods: We used a decision analytic model to estimate life years

gained, quality-adjusted life-years (QALY) gained, and incremental

cost-effectiveness ratio (ICER) for PS vs. CT and IFH strategies. The

analysis was conducted from a payer-perspective using lifetime

horizon, based on actual costs.

Results: Per 1000 women, the model predicted 21.6 QALYs gained, a

lifetime decrease of 3 breast cancer (BC) cases and 4 ovarian cancer

(OC) cases for PS vs. CT, and 6.3 years gained, a lifetime decrease of

1 BC and 1 OC cases comparing PS vs. IFH.

PS was less costly compared with CT (-3097 USD/QALY). PS was

more costly than IFH-based testing (? 42,261 USD/QALY), yet was

still cost-effective, from a public health policy perspective. These

comparative results are qualitatively robust to sensitivity analysis; PS

was the most effective strategy in all analyses.

Conclusions: PS was the most effective screening strategy for breast

and ovarian cancer prevention. PS is highly cost-effective, less costly

than CT and more costly than IFH. Founder BRCA variant testing

should be available to all AJ women, irrespective of family history.

P106: First population pilot study to determine

the prevalence of the recurrent BRCA1 c.68_69del

pathogenic variant in a Spanish Roma community

Ares Solanes Cabús1, Carmen Castillo Manzano2, Iris Teruel
Garcı́a2, Roser Lleuger Pujol2, Paula Rofes Terron3, Jesús del
Valle Dominguez3, Marta Crous Bou4, Gisela Oñate Ferriz5,
Judith Isach Morato5, Germán Portela Rosada5, Matilde Navarro
Garcı́a2, Mònica Salinas Masdeu1, Joan Brunet Vidal6, Conxi
Lázaro Garcia6

1Genetic Counselling Unit (GCU)-Institut Català d’Oncologia (ICO),

Hospitalet, Spain; 2Genetic Counselling Unit (GCU)-Institut Català

d’Oncologia (ICO), Badalona, Spain; 3Molecular Diagnosis

Laboratory (MDL) ICO-Institut d’Investigació Biomèdica de

Bellvitge (IDIBELL), Hospitalet, Spain; 4Epidemiology research

cancer program ICO, Hospitalet, Spain; 5Sant Roc primary care

center, Badalona, Spain; 6Hereditary Cancer Programme ICO-

IDIBELL, Hospitalet, Spain

The prevalence of BRCA1 germline mutations varies between dif-

ferent geographical zones, races, and ethnic groups. Founder

mutations are described in certain populations, such Ashkenazi-Jew-

ish. The BRCA1 c.68_69del, which causes hereditary breast and

ovarian cancer syndrome, has a frequency of 1% in this population,

accounting for up to 20% of breast cancers below the age of 50. This

pathogenic variant has also been described in Roma population (RP),

although its exact prevalence remains unknown.

RP represent the largest and most widespread ethnic minority of

Europe. In 2012, 11,260,300 Roma individuals were estimated to live

in Europe: Spain was the fourth European country with more
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individuals accounting with 500,000–1,000,000. Current evidence

points out to RP common origin to the Indian subcontinent and their

arrival in Eastern Europe 1,000 years ago. This makes RP potential

candidates to have experienced ‘‘genetic founder effect’’ and, in fact,

some studies have already suggested it.

Low participation of the RP in preventive Spanish public health

system interventions is well known. For this reason, an action plan

was implemented in 2014 to promote participation in genetic studies

by facilitating RP access to Genetic Counselling Unit in ICO Bada-

lona. Since then, the number of carrier studies among RP has

increased up to 11-fold in half time (1999–2013 versus 2014–2020).

Interestingly, 24% of BRCA1 c.68_69del families identified in ICO

between 1999–2020 belonged to Roma ethnicity. We aim to deter-

mine if the BRCA1 c.68_69del variant prevalence is as high as 1%

among RP from Badalona, suggesting potential founder effect.

In collaboration with the primary health care of this area, we

present the design and implementation of a prospective community-

based study. It started in September 2022 and, up to January 2023, 1

out of 29 Roma participants has been identified to be BRCA1

c.68_69del healthy carrier. Preliminary results will be presented.

P107: MicroRNAs for characterizing and predicting

BRCA mutations in women

Laura Wollborn1, James W. Webber1, Suhdanshu Mishra1,
Cameron E. Comerie2, Daniel G. Packard3, Trinity Russell2,
Chad B. Sussman2, Stephanie Alimena1, Kevin M. Elias1,2

1Brigham and Women’s Hospital, Boston, MA, United States;
2Harvard Medical School, Boston, MA, United States; 3Tufts Medical

School, Boston, MA, United States

Background: Women with BRCA1 or 2 mutations are at higher risk

for developing breast and ovarian cancer. Cancer screening and pre-

vention strategies can help reduce the morbidity and mortality in these

patients but identifying patients to prompt testing remains a chal-

lenge. We propose identifying BRCA mutant carrier patients through

a novel test using microRNA (miRNA) and clinical data.

Methods: 100 women with a BRCA1 or 2 mutation (BRCA-mut) and

1731 non-BRCA women (BRCA-wt) were analyzed in regard to

clinical data (e.g. age, race, cancer status, menopausal status, family

history) and serum profiles of 179 different miRNAs. Using machine

learning techniques, the patients’ miRNA and their clinical variables

were mapped to two-dimensional space using a joint lasso approach.

Afterwards, a simple neural network model was trained to classify

patients as BRCA (either 1 or 2) mutant or non-BRCA mutant.

Results: In our study, BRCA-mut and BRCA-wt have significantly

different demographics and medical history. BRCA-mut patients were

significantly older (mean age of 53 vs. 50 years, p = 0.02), white

(96% vs. 79%, p\ 0.001), postmenopausal (70% vs. 47%,

p\ 0.001), and had a family history of ovarian (11% vs. 2%,

p = 0.005) and breast cancer (36% vs. 9% p\ 0.001). Serum miRNA

expression was significantly altered in 142 miRNAs in BRCA-mut vs.

BRCA-wt patients with the strongest effect for miR-629-5p, miR-

361-5p and miR-373-5p. Using the miRNA expression and clinical

data we established a novel classification model to predict the BRCA

status with an AUC and classification accuracy scores exceeding 99%

after a tenfold cross-validation.

Discussion: BRCA-mut patients show a different expression profile in

circulating miRNAs. Combining miRNA data and easily accessible

clinical data, we present a highly accurate test for BRCA mutation

status prediction, which could be an inexpensive and fast way of

screening individuals prior to conventional genetic testing.

P108: Attitudes and views of healthcare professionals

on a risk-stratified breast cancer screening approach:

A pan-Canadian cross-sectional survey

Julie Lapointe1, Jean-Martin Côté1, Cynthia Mbuya-Bienge1,2,
Michel Dorval1,3,4, Nora Pashayan5, Jocelyne Chiquette1,6,
Laurence Eloy7, Annie Turgeon1, Laurence Lambert-Côté1, Anna
Maria Chiarelli8,9, Jacques Simard1,10, Hermann Nabi1,2

1Oncology Division, CHU de Québec-Université Laval Research

Center, Québec, QC, Canada; 2Department of Social and Preventive

Medicine, Faculty of Medicine, Université Laval, Québec, QC,

Canada; 3Faculty of Pharmacy, Université Laval, Québec, QC,

Canada; 4CISSS de Chaudière-Appalaches Research Center, Lévis,

QC, Canada; 5Department of Applied Health Research, Institute

of Epidemiology and Healthcare, University College London, United

Kingdom; 6CHU de Québec-Université Laval, Québec, QC, Canada;
7Programme Québécois de Cancérologie, Ministère de la Santé et des

Services Sociaux, Québec, QC, Canada; 8Dalla Lana School of Public

Health Science, University of Toronto, Toronto, ON, Canada;
9Cancer Care Ontario, Ontario Health, Toronto, ON, Canada;
10Department of Molecular Medicine, Faculty of Medicine,

Université Laval, Québec, QC, Canada

Background: While a risk-stratified approach seems promising to

increase the effectiveness of breast cancer (BC) screening, its inte-

gration requires the buy-in of all stakeholders, particularly from those

who would have a prominent role, the healthcare professionals.

Purpose: We surveyed Canadian healthcare professionals’ attitudes

and views on the integration of a risk-stratified BC screening

approach into current Canadian healthcare systems.

Methods: An anonymous online questionnaire was disseminated

through Canadian healthcare professionals associations between

November 2020 and May 2021. Variables collected included attitudes

towards BC screening recommendations based on individuals’ risk of

cancer, scope of practice and perceived readiness and comfort related

to the implementation of this approach. Their views on aspects of the

healthcare system that should be enhanced and the healthcare pro-

fessional group that should be leading the integration of a risk-

stratified BC screening approach were also collected.

Results: A total of 593 healthcare professionals completed the survey.

Close to 90% of respondents agreed with the recommendations of

increasing the frequency and initiating BC screening at a younger age

for women found to be in the high risk group. However, only 9%

agreed with the recommendation of not offering BC screening for

women in a very low risk group. Respondents indicated that primary

care physicians and nurse practitioners should play a leadership role

in the implementation of the risk-stratified BC screening approach.

Moreover, the enhancement of access to a primary care physician

and/or a nurse practitioner was identified as the main aspect for a

successful implementation of this approach.

Conclusion: This survey provided key information, including the

identification of structural enhancements needed to support future

implementation of a risk-stratified BC screening approach into

Canadian healthcare systems.

P109: Population screening for the three Ashkenazi

founder mutations in BRCA1/2 genes in Israel

Hadas Atias1, Yael Goldberg1,2,3, Tamar Shapira-Cohen1, Yael
Gonen1, Anat Cohen1, Lital Yonai1, Agur Wiskott1, Sara Haim1,4,
Adi Szmulewicz1,4, Laura Diskin1, Mordechai Shohat1,3,5, Revital
Bruchim1
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1Maccabi Healthcare Services—National laboratory, Genetic

Institute, Rehovot, Israel; 2Recanati Genetic Institute, Rabin Medical

Center – Beilinson Hospital, Petach Tikva, Israel; 3Sackler Faculty

of Medicine, Tel Aviv University, Tel Aviv, Israel; 4Genetic Institute,

Assaf Harofeh Medical Center, Zerifin, Israel; 5Cancer Research

Center, Wohl Institute of Translational Medicine, Sheba Medical

Center, Tel Hashomer, Israel

Introduction: Population screening for three pathogenic founder

mutations in the BRCA1/2 genes has been implemented for Ashke-

nazi Jewish (AJ) females in Israel since 2020. This act has been taken

due to the high prevalence of 2.5% for these mutations, reported to

account for 95% of the BRCA1/2 pathogenic variants found in AJ,

and absence of family history previously reported in half of mutation

carriers.

Aims: To characterize personal and familial history and demographic

information of carriers identified via the population screening.

Methods: The cohort consisted of women who were tested in Mac-

cabi Health care, the second-largest HMO in Israel, between

10/2021–11/2022. Data was collected from Maccabi’s central lab. All

carriers were referred to posttest genetic counseling.

Results: During 13 months, 19,000 women were tested and, 420

carriers (2.2%) were identified. Data is available for 330 Of carriers;

32.3%, 13.3% and 54.1%, carried the BRCA1 c.68_69del, the

BRCA1 c.5266dup, and the BRCA2 c.5946del mutations, respec-

tively. Only one woman carried two mutations. Age of carriers ranged

from 20 to 83 years, with an average age of 40 years (median

39 years). Though the screening was recommended for women who

were not diagnosed with BRCA1/2- related cancer, 11 (3.3%) of the

carriers had breast/ovarian cancer. Of 308 asymptomatic carriers 27

(9%) women were[ 60yo and 12 (4%) were[ 70yo. Interestingly,

249 (82.2%) of carriers reported a positive family history of cancer, of

them 80% had BRCA1/2-related cancers.

Conclusions: BRCA1/2 population-based screening allows rapid

identification of female carriers. Providing surveillance and preven-

tive measures for all newly diagnosed carriers, becomes a real

challenge for the health care system. Posttest counseling revealed that

the majority had a family history. This might reflect the motivation to

be tested, studies regarding carriers’ satisfaction, the medical and

emotional effects on BRCA1/2 screening-detected carriers are being

performed.

P110: One continent, one vision: integration of whole

exome sequencing at the intersection of research

and service delivery, as a necessity

for underrepresented African populations

Nerina C van der Merwe1,2, Jaco Oosthuizen1,2, Nicole van der
Merwe3,6, Tivani P Mashamba-Thompson4, Dawn Stephens5,
Maritha J Kotze6,7

1Div of Human Genetics, University of the Free State, Bloemfontein,

South Africa; 2Div of Human Genetics, National Health Laboratory

Service, Bloemfontein, South Africa; 3FamGen Counselling,

Langenhoven Park, Bloemfontein, South Africa; 4Faculty of Health

Sciences, University of Pretoria, Pretoria, South Africa; 5Technology

Innovation Agency, Pretoria, South Africa; 6Dep of Pathology,

Stellenbosch University, Cape Town, South Africa; 7. Dep

of Pathology, National Health Laboratory Service, Cape Town, South

Africa

Clinical service delivery and prognostic genomic research integration

may bridge implementation gaps associated with interdisciplinary

investigations. Although not customary in Africa, the framework for

public health genomics published in February 2021 states that

research and healthcare should ideally remain interconnected to

address the underrepresentation of genetic research in African pop-

ulations. Here we demonstrate the clinical utility of prognostic whole

exome sequencing (WES) in two South African breast cancer (BC)

patients treated at the intersection of research and service delivery.

Blood samples were collected after pre-test counseling. Targeted

genotyping for founder variants was performed, followed by multi-

gene panel testing in parallel with exploratory research-based WES.

The parallel genomic investigations served for validation of the multi-

gene panel.

Case 1 involved a postmenopausal patient with a low initial

familial risk based on a brother affected with colon carcinoma. A

grade III infiltrating lobular carcinoma was diagnosed at age 58, with

infiltrating triple-negative carcinoma occurring at 59 years. Both the

targeted gene panel and WES revealed the presence of a single

actionable variant detected in CHEK2 c.283C[T,p.Arg95Ter, based

on non-functionality, confirmed in terms of kinase activity and

dimerization.

Case 2 was a patient diagnosed with infiltrating lobular carcinoma

at age 53, metastasizing to the bone and liver. This patient reported a

strong family history of breast and prostate cancer. WES revealed a

truncating variant in the basal cell carcinoma gene PTCH1

c.4187delG,p.Gly1396AspfsTer56, partaking in the Hedgehog sig-

naling pathway. Truncating variants in this tumor suppressor has the

potential to activate breast carcinogenesis by reducing the expression

of PTCH1. This gene was not covered in the multi-gene panel.

Collectively, the insights gained from these cases illustrate the

successful integration of research-based WES into clinical practice,

enabling individualized risk stratification for the application of per-

sonalized medicine in Africa.

RISK ASSESSMENT AND GENETIC

COUNSELLING ISSUES

P112: Opportunities and barriers to the uptake

of a digitalised breast cancer Family History

Assessment Pathway

Alice Youngs, Andrea Forman, Ashleigh Butler, Marisa Elms,
Min Theik Hlaing, John Short, Kelly Kohut, Helen Hanson, Katie
Snape

South West Thames Centre for Genomics, St George’s University

Hospitals NHS Foundation Trust, London, United Kingdom

In the UK, breast cancer family history risk assessment (FHx) for

unaffected women has historically required manual data collection

followed by assessment to published written protocols1,2. This time

and resource intensive process has led to variable and

inequitable implementation of FHx across our region of * 4 million

people. We developed a streamlined digital pathway to address this; a

patient-facing online family history collection tool (Family History

Questionnaire Service [FHQS]3) followed by risk assessment using

the CanRisk v2/BOADICEA v64 web-based statistical programme.

From 1st October 2019,[ 4,000 patients referred to Clinical

Genetics completed FHQS. Audit showed response rate consis-

tent/better than previous pathways (* 69%) whilst reducing clinician

time for assessment (* 10 min vs 30 min). Personalised assessment

using CanRisk4 considering additional parameters, e.g., parity,

menarche and genetic test results led to fewer screening mammo-

grams recommended compared to Institute of Cancer Research

(ICR)1 assessment (362 fewer mammograms for 239 patients).
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From July 2022, we piloted this pathway in three breast screening

units assessing acceptability and scalability of use outside Clinical

Genetics. Of 175 patients invited, 121/175 (69%) were assessed:

48/121 (40%) were population risk, 66/121 (54%) moderate risk, and

7/121 (6%) high risk, in line with national guidelines2. 54/175 (31%)

patients invited did not respond. The FHQS pathway streamlined

rejection of population risk patients by asking triaging questions

mapped to screening guidelines. The tool can be scaled for use with

affected breast cancer patients.

Reported barriers to completion, elicited through telephone calls to

patients, included patient knowledge about family history and mis-

placed invitation leaflets. English was the main spoken language –

further work will explore whether the pathway reaches under served

populations.

The digital FHQS/CanRisk pathway provides an innovative

pathway to reduce the FHx resource burden. In future, health eco-

nomics and pathways to scale assessment to the unmet need in the

community will be evaluated.

(1) Protocol 1 mammographic screening 20,131,101.pub (icr.ac.uk).

(2) Overview | Familial breast cancer: classification, care and

managing breast cancer and related risks in people with a family

history of breast cancer|Guidance|NICE.

(3) St George’s Family History Questionnaire Service (fhqs.org).

(4) Welcome to CanRisk.

P113: Patient-reported utility of breast cancer results

from genomic sequencing

Salma Shickh1,2, Chloe Mighton1,2, Marc Clausen2, Rita Kodida2,
Ella Adi-Wauran1,2, Daena Hirjikaka2, Suvetha Krishnapillai1,2,
Emma Reble2, Jordan Sam2, Nancy N. Baxter1,3, Andreas
Laupacis1,2, Yvonne Bombard1,2,4

1University of Toronto, Toronto, ON, Canada; 2 St. Michael’s

Hospital, Toronto, ON, Canada; 3University of Melbourne,

Melbourne, VIC, Australia; 4Ontario Institute for Cancer Research,

Toronto, ON, Canada

Background: Genomic sequencing (GS) holds great promise to

improve clinical utility for patients with suspected breast and ovarian

cancer syndromes (HBOC), most of whom remain undiagnosed after

panels. Although GS may increase HBOC detection, it also generates

a large volume of non-diagnostic results (e.g., variants of uncertain

significance; VUS), whose impact on patients is largely unknown.

This limits our understanding of all possible benefits and harms of GS

on patients.

Aims & Methods: Explore patient-reported utility of primary/sec-

ondary VUS and low/moderate risk result among patients who

received GS for breast cancer within an RCT. Thematic analysis

employing constant comparison was used.

Results: 25 patients participated: female (22),[ 50 years (18),

European or Ashkenazi Jewish (17) with breast cancer (20), and who

received a variety of results including: primary & secondary VUS and

pathogenic low/moderate risk variants.

Patients’ perceptions of the utility of cancer GS results hinged on

whether they triggered clinical action.

For example, when patients were enrolled into high-risk breast

cancer screening for low/moderate risk breast cancer genes, they

perceived the results to be very ‘‘useful’’ and ‘‘reassuring’’ and of

moderate-high utility. In contrast, patients receiving low/moderate

risk or primary VUS results without clinical action perceived results

as ‘‘concerning’’, leading to harms such as hypervigilance about

breast cancer symptoms. Lastly, patients receiving secondary VUS

interpreted their results as ‘‘negative’’; they began to refocus on other

aspects of their life and ‘‘move forward’’.

Overall, having a supportive family or primary care provider

enhanced perceptions of utility while unsupportive families or pro-

viders diminished utility.

Conclusion: From patients’ perspectives, GS for cancer may add

limited utility and potentially cause harms. These findings of pre-

liminary experiences of harms and limited utility warrant further

evaluations in addition to practice interventions to support patients

receiving low/moderate risk results and primary VUS from GS.

P114: Mutation spectrum comparison between benign

breast lesion cohort, unselected cancer cohort and high

risk breast cancer cohort

Ava Kwong1,2,3, Cecilia YS Ho4, Vivian Y Shin1, Chun Hang Au4,
Tsun Leung Chan2, Edmond SK Ma2,4

1Division of Breast Surgery, Department of Surgery, The University

of Hong Kong, Hong Kong; 2Hong Kong Hereditary Breast Cancer

Family Registry, Hong Kong; 3Department of Surgery, Hong Kong

Sanatorium & Hospital, Hong Kong; 4Division of Molecular

Pathology, Department of Pathology, Hong Kong Sanatorium &

Hospital, Hong Kong

Background: Mutation study for high-risk breast and ovarian cancer

(HBOC) has been extensively studied in patients of different eth-

nicities. Here we compared the germline mutation rate and spectrum

of patients with benign breast diseases or breast cancers, with and

without other risk factors.

Methods: Three cohorts of Asian patients were recruited. The first

cohort (benign breast lesions cohort (NC), N = 101) comprised of 101

patients with benign breast diseases such as fibroadenoma, cysts,

fibroadenomatoid hyperplasia and intraductal papilloma. The second

cohort (unselected cancer cohort (CC), N = 307) was from general

recruitment of patients with breast cancer at breast surgery clinics.

The third cohort (high risk cohort (HR), N = 3935) comprised of high

risk breast cancer patients fulfilling the NCCN genetic testing criteria

and are recruited at our genetics clinic. A 30-gene panel for hereditary

breast cancer was performed on the above mentioned cohorts.

Results: The germline mutation rates of HR, CC and NC cohort were

11.94%, 6.51% and 7.92%, respectively. In CC cohort, 29.3% (90/

307) patients actually fulfilled the NCCN genetic test criteria. The

mutation rate for this group of patients was 11.11%, similar to that of

the HR cohort, while the mutation rate for those not fulfilling testing

criteria was 4.61%, similar to that of the NC cohort. High penetrance

genes (BRCA1/2, CHEK2, PALB2, PTEN and TP53) mutations were

only found in HR (6.67%) and CC (2.76%) cohort but were not found

in NC cohort. ATM, BRIP1, RAD51C and RAD51D mutations were

identified in all cohorts. RAD51C and RAD51D mutations showed

conflicting penetrance. An unexpected high mutation rate of 2.0%

was found in NC cohort but it was only 0.3% and 0.5% in HR cohort

and CC cohort respectively.

Conclusions: Our results indicate a clinical need to enhance genetic

screening of unselected breast cancer patients to identify the high risk

patients.
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P116: Improving criteria for personalized risk

assessment among women referred to the high risk

Ontario Breast Screening Program (OBSP) irrespective

of family history

Kristina M. Blackmore1, Amy Chang1, Amber Zhu2, Antonis C.
Antoniou1, Kathleen A. Bell3, Jennifer D. Brooks2, Douglas F.
Easton4, Samantha Fienberg1, Raymond H. Kim1,5, Tracy L.
Stockley3,5,6, Meghan J. Walker1,3, Jacques Simard4, Andrea
Eisen7,8, Anna M. Chiarelli1,3

1Ontario Health, Toronto, ON, Canada; 2Sunnybrook Health Science

Center, Toronto, ON, Canada; 3University of Cambridge, Cambridge,

England, United Kingdom; 4University of Toronto, Toronto, ON,

Canada; 5Princess Margaret Cancer Centre, Toronto, ON, Canada;
6University Health Network, Toronto, ON, Canada; 7Université

Laval, Québec, QC, Canada; 8CHU de Québec-Université Laval

Research Center, Québec, QC, Canada

Background: The Ontario Breast Screening Program (OBSP) screens

women ages 50 to 74 with mammography and since 2011 high risk

women ages 30 to 69 with mammography and MRI. Women with a

family history suggestive of a hereditary cancer syndrome are referred

for genetic assessment to determine high risk screening eligibility.

Building on OBSP infrastructure, women ages 40–69 who had a

mammogram were recruited to the PERSPECTIVE I&I (Personalized

Risk Assessment for Prevention and Early Detection of Breast Can-

cer: Integration and Implementation) project. This analysis examines

the impact of including additional risk factors for identifying high risk

women on the current referral criteria.

Methods: Participants’ 10-year breast cancer (BC) risk was estimated

using the validated multifactorial CanRisk prediction tool that

includes family history information, a polygenic risk score (PRS),

breast density and established lifestyle/hormonal risk factors. Those at

high risk (BC lifetime risk of = 25%) were offered an appointment

with the study genetic counsellor to discuss their risk level and pro-

posed screening action plan. High risk participants were advised to

speak with their healthcare provider to request referral to their

respective OBSP site. Clinical care pathways were developed to

support OBSP sites with referrals.

Results: Among 2,111 participants, 46 (2.2%) were identified as high

risk. Most high risk women (78.3%) communicated with the genetic

counsellor and 66.5% visited their healthcare provider and were

referred to the High Risk OBSP. Almost half of those at high risk

(45.7%) did not meet the current High Risk OBSP referral criteria

because of minimal or no family history of cancer and 61.9% had

both a higher PRS and extremely dense breasts.

Conclusions: Referral criteria to the High Risk OBSP could be

expanded beyond family history. Multifactorial risk prediction

including the PRS and breast density may identify a higher proportion

of women at high risk.

P117: Collecting breast cancer risk factor information

for risk-stratified breast cancer screening: Lessons

learned from the PERSPECTIVE I&I project

Meghan Walker1,2, Kristina Blackmore1, Amy Chang1, Laurence
Lambert-Côté 3, Annie Turgeon3, Antonis Antoniou4, Jennifer
Brooks2, Kathleen Bell1, Jocelyne Chiquette3,5, Douglas Easton4,
Andrea Eisen6, Laurence Eloy5,7, Samantha Fienberg1, Raymond
Kim1,8, Hermann Nabi3,5, Nora Pashayan9, Tracy L.
Stockley2,8,10, Michel Dorval3,5, Jacques Simard3,5, Anna M.
Chiarelli1,2

1Ontario Health, Toronto, ON, Canada; 2University of Toronto,

Toronto, ON, Canada; 3CHU de Québec-Université Laval Research

Center, Québec, QC, Canada; 4University of Cambridge, Cambridge,

England, United Kingdom; 5Université Laval, Québec, QC, Canada;
6Sunnybrook Health Sciences Center, Toronto, ON, Canada;
7Ministère de la Santé et des Services Sociaux, Québec, QC, Canada;
8Princess Margaret Cancer Centre, Toronto, ON, Canada; 9University

of College London, London, England, United Kingdom; 10University

Health Network, Toronto, ON, Canada

Background: Internationally, there is considerable interest in moving

from an age-based approach to breast cancer screening towards one

that is risk-based. In Ontario and Québec, unaffected women ages

40–69 who had a previous mammogram were recruited to participate

in risk-stratified breast screening within the Personalized Risk

Assessment for Prevention and Early Detection of Breast Cancer:

Integration and Implementation (PERSPECTIVE I&I) project.

Understanding the feasibility of collecting detailed risk factor data is

essential before implementing breast cancer risk assessment at the

population level.

Methods: Participants completed an entry questionnaire that col-

lected detailed breast cancer risk factor information along with

sociodemographic and other health information. The questionnaire

could only be completed online in Québec, but Ontario participants

could complete online, by paper or telephone. The study team verified

missing or unusual risk factor information with participants by tele-

phone. Participant characteristics associated with validation of risk

factor information and mode of questionnaire completion were

assessed, along with preferences for mode of questionnaire comple-

tion in Ontario.

Results: Overall, 3,789 women completed risk assessment (n = 2,111

Ontario; n = 1,678 Québec). In Ontario, 72.8% and 27.2% completed

the questionnaire online and on paper/telephone, respectively. Those

who completed on paper/telephone were older (p = 0.0077), more

likely to be members of a visible minority (p = 0.0004), have lower

educational attainment (p\ 0.0001), and not working (p = 0.026).

Substantial proportions of participants required validation of their risk

factor information in Québec (41.8%) and Ontario (28.6%). At both

sites, participants requiring validation had significantly lower edu-

cational attainment. In Ontario, they were also younger (p = 0.04),

and more often born outside of Canada (p = 0.031) and not working

(p = 0.0025).

Conclusions: More intensive data collection processes were required

for many participants. These findings provide important insights for

the development of data collection processes that will minimize dis-

parities in access to breast cancer risk assessment at the population

level.

P118: Parent-of-origin-aware genomic analysis

in BRCA1 and BRCA2

Kasmintan Schrader1,2,3, Vahid Akbari3,4, Vincent Hanlon5,
Katherine Dixon4, Kieran O’Neil4, Yaoqing Shen4, Alshanee
Sharma1, Janine Senz2, Yanni Wang5, Daniel Chan5, Alexandra
Fok1, Quan Hong6, Jennifer Nuk1, Dean Regier6,7, Alice Virani3,
Louis Lefebvre3, Fabio Feldman8, Marco Marra3,4, Sophie Sun1,
Stephen Yip9, Peter Lansdorp4,5, Steven Jones3,4

1Hereditary Cancer Program, BC Cancer, Vancouver, BC, Canada;
2Department of Molecular Oncology, BC Cancer, Vancouver, BC,

Canada; 3Department of Medical Genetics, University of British

Columbia, Vancouver, BC, Canada; 4Canada’s Michael Smith

Genome Sciences Centre, BC Cancer Agency, Vancouver, BC,

Canada; 5Terry Fox Laboratory, BC Cancer Agency, Vancouver, BC,
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Canada; 6School of Population and Public Health, University

of British Columbia, Vancouver, BC, Canada; 7Canadian Centre

for Applied Research in Cancer Control, Cancer Control Research,

BC Cancer, Vancouver, BC, Canada; 8BC Cancer, Vancouver, BC,
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Columbia, Vancouver, BC, Canada

Introduction: Parent-of-origin-aware genomic analysis (POAga)

using Oxford Nanopore Technologies long-read sequencing com-

bined with Strand-seq is a novel method enabling assignment of

variants to each biological parent with 99% accuracy using only the

blood sample of the child. We have previously combined DNA

methylation and DNA sequence from long nanopore reads with sin-

gle-cell DNA template strand sequencing (Strand-seq) data from

publicly available samples and datasets and correctly inferred parent-

of-origin (PofO) for all autosomes with an average mismatch error

rate of 0.31% for single nucleotide variants (SNVs) and 1.89% for

indels. Understanding PofO can improve variant assessment and

enable focused and efficient cascade genetic testing, especially when

variant segregation is not otherwise possible due to relatives that may

be deceased, unavailable, or decline genetic testing. In consideration

of Hereditary Breast and Ovarian Cancer (HBOC) being one of the

most prevalent high-penetrant cancer susceptibility syndromes, we

examined the use of POAga to assign variant-PofO in BRCA1 and

BRCA2.

Methods: DNA methylation and DNA sequence from long nanopore

reads with Strand-seq data from publicly available samples and

datasets of five parent–child trios, was analyzed as previously

described. Strand-seq was used to phase nanopore reads, which were

used to phase nanopore-detected DNA methylation, SNVs, and indels.

Each haplotype was assigned PofO by examining phased DNA

methylation at an assembled catalogue of imprinted differentially

methylated regions. The rate of correct PofO assignment for

heterozygous SNVs and indels in BRCA1 and BRCA2 was

determined.

Results: 99.9% (954 of N = 955) heterozygous SNVs and 100%

(N = 75) of heterozygous indels, were correctly assigned PofO in

BRCA1 and BRCA2 in five trios with diverse genetic backgrounds.

Conclusion: With appropriate validation, POAga in BRCA1 and

BRCA2 stands to provide a powerful new dimension to genomic

analysis that could improve variant curation and transform cascade

genetic testing and risk assessment within HBOC families.

P119: Increasing access, reducing barriers,

and improving efficiency through genetic counselor

oversight of same day genetic testing services

Kimberly Childers, Sandra Brown, Molly Frankle, Rebecca A.
Haskins, Carol Ko, Susy Malca, Angelica L. Marquez, Lauren
Rudichuk, Dillon N. van den Berg, Danielle R. Williams,
Apostolos Psychogios, Ora K. Gordon

Providence, Los Angeles, CA, United States

Underutilization of genetic testing for hereditary cancer in patients

meeting established criteria is due to multiple factors, including

suboptimal identification of eligible individuals and limited access to

genetics professionals. Novel service delivery models aid to increase

identification of eligible patients and provide access to genetic testing,

but outcomes data on clinical volumes and mutation identification

from these programs in community healthcare settings are limited.

We implemented two novel service delivery models across five

clinical sites in a community healthcare system in Southern Califor-

nia. Overseen by a genetic counselor (GC), these programs utilize two

pathways of patient identification, both leading to pre-test educational

video with same-day sample collection facilitated by a genetics

assistant (GA). One pathway utilizes an artificial intelligence (chat-

bot) questionnaire at mammography encounter and the other identifies

cancer patients through an anatomic and molecular pathology

screening program and/or an oncology provider.

All histories are reviewed, and results disclosures overseen by a

GC. Implementation was staggered from 2020–2021, with all sites

engaged in January 2022. From 2019 (pre-implementation) to 2022

(post-implementation) clinical volumes per full-time genetic coun-

selor (FTE GC) increased by 80.5% (n = 329/GC, 2019; n = 594/GC,

2022 projected from quarters 1–3 data). Over that same period,

individuals identified with actionable pathogenic/likely pathogenic

variants per FTE GC increased by 34.9% (n = 43/GC, 2019; n = 58/

GC, 2022 projected from quarters 1–3 data) Pathogenic/likely

pathogenic variants within genes considered clinically actionable per

current 2022 standards included AIP, APC, ATM, BAP1, BARD1,

BRCA1, BRCA2, BRIP1, CDH1, CDKN2A, CHEK2, EGFR,

EPCAM, FH(HLRCC), FLCN, HOXB13, LZTR1, MAX, MITF,

MLH1, MSH2, MSH6, MUTYH(biallelic), NF1, NF2, PALB2,

PTEN, PMS2, POLE, POT1, PTCH1, RAD51C, RAD51D, RET,

SDHA, SDHB, SDHD, SDHAF2, STK11, TP53, TSC1, VHL. Genes

excluded from analysis included MUTYH(heterozygotes),

NTHL1(heterozygotes), BLM(carriers), RAD50,NBN. Novel service

delivery models with same-day genetic testing, pre-test educational

video and utilization of a GA increase genetic testing and critically

identify additional individuals with actionable findings. This serves as

a model for improved efficiency and access.

P120: Female breast cancer prognosis in PTEN

Hamartoma Tumor Syndrome – a European cohort

study

Linda A.J. Hendricks1, Nicoline Hoogerbrugge1,2, Arjen R.
Mensenkamp1, Janneke Schuurs-Hoeijmakers1, European PHTS
Study Group3, Janet R. Vos1,2

1Department of Human Genetics, Radboudumc, Nijmegen, The

Netherlands; 2Full member of the European Reference Network

on Genetic Tumour Risk Syndromes (ERNGENTURIS); 3European

PHTS Study Group

Introduction: PTEN Hamartoma Tumor Syndrome (PHTS) is rare

with a diverse phenotypic spectrum, including female breast cancer

(BC) risks up to 76%. For sporadic BC, the 5- and 10-year survival

are about 88% and 80%, respectively. For stages I-IV, the 5-year

survival are 99%, 92%, 77% and 31%, and the 10-year survival are

95%, 83%, 58% and 7%, respectively. We aimed to provide a PHTS-

specific BC prognosis.

Methods: A European cohort study including PHTS patients recruited

via genetic centers and patient societies from over 20 centers in 13

countries. Data from medical files, registries and/or questionnaires

was collected. The 5- and 10-year overall survival (OS) of the first

primary BC was analyzed using Kaplan–Meier analyses from BC

diagnosis onwards to death or last follow-up.

Preliminary results: Overall, 187 BCs were diagnosed in 123

females (72% indexes). The median age at first BC was 41 years

(IQR:36–48). The stage was available for 98/123 diagnoses: 32%

stage 0, 28% stage I, 26% stage II, 12% stage III and 3% stage IV.

The 5- and 10-year OS was 91%(95%CI:86–97) and

84%(95%CI:77–93), respectively. The median OS was 25 years. The

5-year OS per stage was 100%(95%CI:100–100),

95%(95%CI:87–100), 92%(95%CI:82–100), 71%(95%CI:48–100),

and 33% (95%CI:7–100), respectively. The 10-year OS per stage was
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94%(95%CI:83–100), 87%(95%CI:72–100), 78%(95%CI:61–100),

61%(95%CI:37–100), and 0% (95%CI:0–0), respectively.

Discussion and conclusion: These preliminary results indicate that

the 5- and 10-year OS for primary BC in PHTS is likely similar to

sporadic BC. Further evaluation of breast and other PHTS-related

cancer prognoses and potential influencing factors (e.g. survival bias,

year and age of diagnosis, tumor characteristics, treatment) is ongoing

and will be available soon.

Funding: PTEN Research UK.

P121 (Rapid Fire Presentation S7-RF3): Describing

the real world experience of implementing a pre-test

genetic counselling portal within a provincial

hereditary cancer program

Jennifer Nuk1,2, Zoe Lohn1, Alexandra Fok1, Katie Compton1,
Mandy Jevon1, Sze Wing Mung1, Chelsea Poole1, Alshanee
Sharma1, Andrew Wong1, Suman Banga1, Alexis Czippel1,
Theodore Hui1, Mirafe Lafek1, Manmeet Taggar1, Lily Teng1,
Sarah Winger1, Emily Yavorsky1, Mitzi Dela Cruz1, Cristina
Figueroa1, Clare Heisler1, Izmir Khan1, Alfred Yee1, Sophie
Sun1,3**, Kasmintan Schrader1,4**

1BC Cancer Hereditary Cancer Program, Vancouver, BC, Canada;
2UBC Department of Medical Genetics, Vancouver, BC, Canada;
3UBC Department of Medical Oncology, Vancouver, BC, Canada;
4UBC Department of Molecular Oncology, Vancouver, BC, Canada;

**Co-senior authors

Objective: To improve access to genetic testing and optimize effi-

ciency, an online patient-led portal was developed at the Hereditary

Cancer Program in British Columbia. The portal consists of an edu-

cational video, personal and family history questionnaires, patient-

reported outcome measures, and provides genetic testing consent and

requisition forms.

Methods: Inclusion criteria are adult (C 19 years of age), English-

speaking patients whose personal or family history of cancer meets

provincial criteria for index or carrier genetic testing. Exclusion cri-

teria includes patients requiring extra psychosocial support. Test

results are triaged to disclosure by letter or 1–1 appointment with a

clinician.

Results: To date, 89% (n = 4736/5322) of patients have responded to

a portal invite with 82% (n = 3877/4736) accepting this model.

Reasons to decline: 1.2% no technology access, 1% insufficient

digital literacy, 0.1% privacy and security concerns, 6.5% preferred

appointment with a clinician. Average time from date of enrollment to

test order was eight days for patients who have completed the portal

(n = 2315). From an initial patient data set (n = 1522), 80% self-

identified as female, 19% as male, 1% as other with 94% between

ages 30–79. Most patients indicated high satisfaction as 98%

(n = 1499/1522) would complete genetics services using a portal

again, 89% (n = 1351/1522) indicated it was easy to complete the

online forms, and 87% (n = 1327/1522) indicated their overall

experience was good or excellent. Forty percent of results have been

disclosed by letter. Patient reported outcome measures show no sig-

nificant difference in scores compared to 1–1 genetic counselling and

other alternative models of service delivery.

Conclusion: Early data indicates a pre-test patient-led genetic coun-

selling portal is feasible and acceptable to patients at risk of

hereditary cancer while reducing wait times for genetic testing.

Improved efficiencies will allow increased capacity to provide indi-

vidualized service for diverse minority populations and families

living with hereditary cancer risk.

P122: Concurrent uterine surgery and uptake

of hormone replacement therapy in patients undergoing

bilateral salpingo-oophorectomy for risk-reducing

or therapeutic indications

Simone A. Sasse, Sarah S. Lee, Pournami Rajeev, Sneha R.
Sharma, Tamara Kahan, Bhavana Pothuri

New York University Langone Health, New York, NY, United States

Risk-reducing bilateral salpingo-oophorectomy (BSO) is recom-

mended to those with pathogenic variants at risk for ovarian and

breast cancer, or with a strong family history. BSO can also be per-

formed therapeutically for patients with a history of hormone

receptor-positive (HRP) breast cancer. The indications for concurrent

hysterectomy or endometrial sampling are controversial, and uptake

of hormone replacement therapy (HT) in eligible patients after sur-

gery is variable. We aimed to analyze factors associated with

operative choice in patients undergoing BSO for risk-reducing or

therapeutic indications, to describe trends in concurrent uterine sur-

gery, and to evaluate uptake of post-operative HT.

We performed a 10-year retrospective study of patients at one

institution who underwent BSO for risk-reducing or therapeutic pur-

poses. A multinomial regression analysis of patient and case-specific

characteristics was performed to determine associations with surgery

type (BSO alone, BSO and hysterectomy, or BSO and endometrial

sampling). Patterns of HT uptake post operatively were also

described.

Our study sample included 644 patients, of which 103 (16%) had a

pathogenic variant as well as hormone receptor-positive breast cancer

history, 254 (39%) had a variant alone, 176 (27%) had a hormone

receptor-positive breast cancer history alone, and 111 (17%) under-

went BSO for family history alone. The majority of pathogenic

variant carriers were BRCA1 (141, 39%) or BRCA2 carriers (173,

48%). In a multinomial regression analysis, there was a significant

association between Black race (RR = 3.54, CI = 1.51–8.30,

p = 0.004), history of HRP breast cancer (RR = 1.86, CI =

1.08–2.18, p = 0.03), and surgeon (Surgeon 1, RR = 2.38, CI =

1.33–4.24, p = 0.003) with concurrent hysterectomy. Of the 365

patients without a history of HRP breast cancer, 76 (21%) initiated

systemic HT postoperatively. Over the 10-year period, the rates of

concurrent hysterectomy declined while those of endometrial sam-

pling increased.

Continued work is required to understand risks and benefits in

order to standardize treatment recommendations for concurrent sur-

gery and HT in the risk-reducing and therapeutic BSO population.

P123: Attitudes of BC/Yukon hereditary cancer

patients to a supported direct-contact approach

for informing relatives about genetic testing

Angela C Bedard1,3,4, Samantha Pollard2, Melanie O’Loughlin1,4,
Mary McCullum1, Anna Tsoy3, James EJ Bedard3, Jennifer
Nuk1,4

1Hereditary Cancer Program, BC Cancer, Vancouver, BC, Canada;
2BC Cancer Research Institute, BC Cancer, Vancouver, BC, Canada;
3Department of Biology, University of the Fraser Valley, Abbotsford,

BC, Canada; 4Department of Medical Genetics, University of British

Columbia, Vancouver, BC, Canada

Introduction: Most hereditary cancer programs use a family-medi-

ated approach to tell relatives about cascade carrier testing. To

improve testing uptake, some have implemented a direct-contact
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approach whereby the program contacts family members to share the

option of genetic testing, typically in parallel to patients notifying

their family. To ensure that the implementation of such an approach is

acceptable to patients, a comprehensive understanding of their pref-

erences, concerns and expectations is required. The purpose of this

study is to explore the attitudes of hereditary cancer patients from a

Canadian provincial program on a supported direct-contact approach.

Methods: Individuals carrying a pathogenic variant in a hereditary

cancer gene were identified; purposive sampling guided the selection

of participants to support diversity. Semi-structured interviews were

conducted by three of the investigators via Zoom or telephone.

Interviews were recorded, professionally transcribed, de-identified,

and reviewed for accuracy. Transcripts were coded by two analysts,

with thematic analysis currently underway.

Results: Fifteen participants were interviewed; 11 females and 4

males between ages 35 and 70 years. Interviews ranged from 19 to

60 min. In response to reported challenges communicating hereditary

cancer risk information with relatives, many participants were sup-

portive of enhanced assistance from hereditary cancer programs.

Variation in preferences for a supported direct-contact approach

centered around timing and level of genetic counsellor involvement,

as well as the detail and format of information provided to family

members.

Anticipated Outcomes: Based on our program’s experience in sup-

porting direct contact for several families in British Columbia, a draft

clinical guideline was developed for use by all medical genetics

services in our provincial health authority. Results from this study

will inform the final version of the guideline and lead to implemen-

tation of a patient values-informed supported-direct contact approach

to facilitating cascade carrier testing in our province.

P124: Genetic counseling services for hereditary breast

and ovarian cancer: Patients’ experience

and satisfaction

Rachel Guérard1, Hermann Nabi2,3, Michel Dorval2,4,5, Anne-
Sophie Bergeron6, Carole Proulx7, Julie Lapointe2, Jocelyne
Chiquette2,8, Karine Bouchard8, Philippe Lachapelle8, Madeleine
Côté8, Lily Boily1, Carmen Brisson7, Yann Joly 9,10, Jason Robert
Guertin 3,11, Maude Laberge11,12,13, Jean Gekas8, Johanne
Hébert4,6, Marie-Pascale Pomey14,15, Tania Cruz-Marino1, Omar
Touhami1, Arnaud Blanchet Saint-Pierre7, Sylvain Gagnon1,
Karine Boisvert8, Claire Brousseau8, Lysanne Castonguay8,
Sylvain Fortier8, Isabelle Gosselin8, Brigitte Poirier8, Marie-
Claude Renaud8, Maria-Gabriela Ruiz Mangas8, Alexandra
Sebastianelli8, Stéphane Roy8, Marie-Michelle Racine16, Marie-
Claude Roy7, Nelson Charette7, Valérie Faucher1, Josianne
Leblanc1, Marie-Eve Dubeau1, Marie Plante8, Christine
Desbiens8, Jacques Simard11,17, Martin Beaumont8

1CIUSSS du Saguenay Lac-St-Jean, Chicoutimi, QC, Canada;
2Oncology Division, CHU de Québec-Université Laval Research

Center, Québec, QC, Canada; 3Department of Social and Preventive

Medicine, Faculty of Medicine, Université Laval, Québec, QC,

Canada; 4Centre de Recherche du CISSS Chaudière-Appalaches,

Lévis, QC, Canada; 5Faculté de Pharmacie, Université Laval, Québec,

QC, Canada; 6Département des Sciences Infirmières, Université du

Québec à Rimouski (UQAR), Rimouski, QC, Canada; 7CISSS du Bas

St-Laurent, Rimouski, QC, Canada; 8CHU de Québec-Université

Laval, Québec, QC, Canada; 9Institut de Recherche du Centre

Universitaire de Santé McGill, Montréal, QC, Canada; 10Département

de Génétique Humaine et Unité de Bioéthique, Faculté de Médecine,

Université McGill, Montréal, QC, Canada; 11Centre de Recherche du

CHU de Québec-Université Laval, Québec, QC, Canada; 12Vitam,

Centre de Recherche en Santé Durable, Université Laval, Québec,

QC, Canada; 13Département des Opérations et Systèmes de Décision,

Faculté des Sciences de l’Administration, Université Laval, Québec,

QC, Canada; 14Centre de Recherche du CHUM, Montréal, QC,

Canada; 15Département de Gestion, Évaluation et Politique de Santé,

Faculté de Médecine, Université de Montréal, Montréal, QC, Canada;
16CISSS Chaudière—Appalaches, Lévis, QC, Canada; 17Département

de Médecine Moléculaire, Faculté de Médecine, Université Laval,

Québec, QC, Canada

Background: In a context of scarce resources and growing demands,

some patients do undergo genetic testing for hereditary breast and

ovarian cancer (HBOC) without participating in a formal genetic

counseling session. This situation is more frequent for patients who

are on a fast-track pathway where clinicians need the result of the

genetic test to guide a clinical decision.

Purpose: We assessed whether participating in a formal genetic

counseling session had an impact on patients’ experience and satis-

faction with the genetic testing process for HBOC.

Methods: A random sample of patients who underwent genetic

testing for HBOC at the CHU de Québec-Université Laval between

2017 and 2021 were invited to respond to a 35-question survey.

Experience and satisfaction with the testing process were assessed

using a modified version of the Royal Marsden Satisfaction

Questionnaire.

Results: In total, 501 patients completed the survey. Of these, 378

(75.4%) participated in a genetic counseling session, 109 (21.8%) did

not participate, and 14 (2.8%) did not remember. Compared to those

who participated in a formal genetic counseling session, patients who

did not participate were less likely to report having received infor-

mation material prior to the test and less likely to have been informed:

i) that further discussions with the team was possible before taking a

decision, ii) how the test result may impact their treatment and follow

up, iii) that it may have implications for family members, and iv) how

and when they may expect to receive their result. Nevertheless,

overall satisfaction with the process was high and did not differ

between groups.

Conclusion: These results seem to indicate that participating in a

formal genetic counseling session do add quality to the care of

patients who undergo the genetic testing process for HBOC.

P125: Mosaic TP53 pathogenic variant identified

in a woman with 4 cancers including ovarian and breast

tumors

Amandine Cadènes1, Aurélie Ayme1,2, Margaret Berczy2, Tom
McKee2, Jean-Louis Blouin3, Pierre O. Chappuis1,3

1Division of Precision Oncology, Department of Oncology, Geneva

University Hospitals, Geneva, Switzerland; 2Division of Clinical

Pathology, Diagnostic Department, Geneva University Hospitals,

Geneva, Switzerland; 3Division of Genetic Medicine, Diagnostic

Department, Geneva University Hospitals, Geneva, Switzerland

Introduction: Li-Fraumeni syndrome (LFS) is an autosomal domi-

nant hereditary cancer syndrome due to germline TP53 pathogenic

variants (PV) with very high lifetime cancer risks. Distinction

between TP53 germline variants and mosaicism status is not trivial.

Here we describe the case of a female patient with 4 distinct tumors

and a TP53 mosaic PV.

Case description: A 46 year-old Caucasian patient developed a basal

cell carcinoma at 36, a borderline ovarian tumor at 42 and an invasive

breast cancer at 45. A maternal aunt and a cousin developed breast

cancer at 67 and 63, respectively. According to international guide-

lines, criteria were not met to offer genetic testing at that time. Two
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years later, the patient developed an acute myeloid leukemia. Somatic

genetic testing on a bone marrow sample identified a TP53 PV

(c.535C[T/p.His179Tyr) at a 53.9% allele frequency (AF).

To confirm the hypothesis of a germline heterozygous variant, direct

testing was performed from a buccal swab and showed a 40.6% AF.

The patient was readdressed to our unit for genetic counseling with a

LFS diagnosis. As personal and family history was not fully sug-

gestive of LFS, and as buccal swab is known to be at risk of leukemic

cells contamination, we decided to perform targeted TP53 testing on

other tissues. With the patient’s consent, we were able to retrieve non-

cancerous tissue samples from surgeries preceding the leukemia

diagnosis: stomach (AF:\ 20%), uterus (AF:\ 20%) and other

cancerous tissue samples: breast (AF: 25%) and ovary (AF: 4%).

Based on these results, we concluded that this patient demonstrated a

constitutional mosaicism for the TP53 c.535C[T/p.His179Tyr PV.

Conclusion: LFS is no longer a straightforward diagnosis as next

generation sequencing can reveal TP53 PV with low minor AF. This

case shows the importance of multi-tissue testing to confirm mosai-

cism for a TP53 PV.

P126: New effective genetic approaches are needed

for male and elderly female relatives in HBOC family

Sayaka Ueno1,2,3, Ai Itagaki2, Yusaku Urakawa3,4, Hiromi
Sugawara2, Megumi Mukai2, Takashi Shibutani5, Koichi
Hirokaga6, Takuma Onoe7, Miyuki Kawamura7, Mitsunori
Morita7, Hideki Sakai7, Saki Hinoshita8, Koji Matsumoto2,7,
Kazuo Tamura2

1Section of Translational Research, Hyogo Cancer Center, Akashi,

Japan; 2Division of Clinical Genetics, Hyogo Cancer Center, Hyogo,

Japan; 3Department of Clinical Genomic Medicine, Graduate School

of Medicine, Density and Pharmaceutical Sciences,

Okayama University, Okayama, Japan; 4Department of Medical

Oncology, Kobe City Medical Center General Hospital, Kobe, Japan;
5Department of Gynecologic Oncology, Hyogo Cancer Center,

Hyogo, Japan; 6Department of Breast Surgery, Hyogo Cancer Center,

Hyogo, Japan; 7Division of Medical Oncology, Hyogo Cancer Center,

Hyogo, Japan; 8Division of Nursing, Hyogo Cancer Center, Hyogo,
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In Japan, the number of cancer patients diagnosed with HBOC has

increased since BRCA1/2 genetic testing, surveillance for breast and

ovarian cancer and risk-reducing surgery became covered by national

health insurance in 2020. However, not many relatives come to the

clinic for genetic counseling. Therefore, this study assessed clinical

features of HBOC probands and factors influencing the rate of

receiving genetic counseling among relatives, with the aim of

searching effective possible ways to improve the rate of genetic

counseling visits by at-risk relatives.

Clinical data on 133 HBOC probands who visited Hyogo Cancer

Center between February 2013 and September 2022 was analysed.

We also collected the data on relatives of 84 HBOC families.

Among HBOC probands, 7 were male and 126 were female,

including 60 females with breast cancer, 42 with ovarian cancer, and

24 with more than two HBOC-related cancers. The first BRCA-re-

lated cancer was breast cancer for 76 (60%) female probands at the

median age of 44 years, and ovarian cancer for 48 (38%) at the age of

53 years. About one-third of the first-degree relatives aged 20 to

75 years in HBOC families received genetic counseling, ranging from

18% of male relatives to 40% of female relatives. The rate of

receiving genetic counseling was 60.9% for female relatives in their

20’s to 40’s and 13.6% in their 50’s or later, respectively.

Our result shows relatively lower rate of receiving genetic coun-

seling among male relatives and also among female relative aged 50

and over.

Since about half of the HBOC female probands are diagnosed with

first BRCA-related cancer in their 50’s or later, knowing one’s own

genetic information may be useful for cancer prevention even in

relatively elder female relatives. More convenient ways to access

genetic counseling or to collect correct information about the disease

are urgently needed.

THE BREAST CANCER GENES

P128: Importance of germline follow-up for BRCA1,

BRCA2, and PALB2 pathogenic variants identified

on somatic testing

Elizabeth Manderski

NYU Langone Health, Morganville, NJ, United States

Tumor genetic testing may identify likely pathogenic or pathogenic

(LP/P) variants that are of germline origin. According to the European

Society of Medical Oncology (ESMO, 2020), LP/P somatic variants

in BRCA1, BRCA2, and PALB2 are confirmed in the germline

between 65–80% of the time. Since 10/2020, the NYULH High-Risk

Cancer Genetics Program received alerts and notified providers of

patients who had somatic mutations of potential germline origin in

known hereditary cancer genes, based on ESMO guidelines. Providers

were recommended to refer the patient to genetic counseling services.

In total, 176 individuals had BRCA1, BRCA2, and/or PALB2

somatic LP/P variants. The genetic counseling referral rate was 59%,

and 43% of individuals have thus far completed genetic testing. The

germline positivity rate was 66%. Fifty-nine percent had at least one

corresponding BRCA1, BRCA2, and/or PALB2 LP/P variant. Nine

percent had either an additional or a single LP/P variant in another

high or moderate risk hereditary cancer predisposition gene. The

cancer diagnoses for BRCA1, BRCA2, and PALB2 single or double

mutation carriers included ampullary, ovarian/fallopian tube, breast,

prostate, lung, pancreas, bile duct, colon, and liver

cholangiocarcinoma.

We demonstrated a feasible process to detect BRCA1, BRCA2,

and PALB2 somatic LP/P alterations, which require follow up

germline genetic testing and display a high rate of germline confir-

mation. Further, 9% of individuals with one or more LP/P germline

mutations harbored a mutation in a hereditary cancer predisposition

gene that was unrelated to BRCA1/2 or PALB2 and could result in

management changes beyond initial expectations for the individuals

and their family members. Despite notification and recommendations

to providers to refer to genetic services, referral rates remained low

(\ 60%). This observation suggests a streamlined or automated

germline genetics referral workflow for these patients may be con-

sidered to ensure proper risk assessment and care.

P130: Multi-Gene panel (MGP) testing for pathogenic

germline variants (PGVs) among older patients

with breast cancer

Hikmat Abdel-Razeq1,2, Faris Tamimi1, Baha Sharaf1, Hala Abu-
Fares1, Shatha Elemian1, Sarah M. Nielsen3, Brandie Heald3,
Kathryn E. Hatchell3, Edward D. Esplin3, Khansa Al-Azzam1,
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Atary1

1King Hussein Cancer Center, Amman, Jordan; 2School of Medicine,

The University of Jordan, Amman, Jordan; 3Invitae Corp., San

Francisco, CA, United States

Introduction: The availability and affordability of germline genetic

testing result in a wider utilization of these tests in daily clinical

practice. However, adherence to international guidelines is low,

especially when encountering older patients, where testing is usually

not offered.

Methods: Consecutive, newly diagnosed patients with breast cancer

aged C 65 years and eligible for germline genetic testing, as per the

National Comprehensive Cancer Network (NCCN) guidelines, were

invited to participate. Patients were offered the standard guideline-

based 20-gene, or an expanded 84-gene panel. Genetic testing was

performed using a peripheral blood sample (Invitae Corp., San

Francisco, CA, USA).

Results: Between March 2021 and June 2022, 117 patients were

enrolled. Mean (SD) age at breast cancer diagnosis was 70.4 (4.3),

range 65–81 years. Majority (n = 104, 88.9%) had early-stage disease

and 12 (10.3%) were male. Patients were tested based on NCCN

criteria; 51 (43.6%) with 20-gene panel while the remaining 66

(56.4%) patients had expanded 84-gene panel testing. Family history

of breast, ovarian, pancreatic or prostate cancer was the most common

indication for testing (n = 97, 82.9%). Male breast cancer (n = 12,

10.3%) and triple-negative disease (n = 8, 6.8%) were less common

indications. Among the entire study cohort, 15 (12.8%) had patho-

genic variants. Genes involved were BRCA1/2 (n = 5), ATM (n = 4),

CHEK2 (n = 4), PALB2 (n = 1) and BRIP1 (n = 1) and all were

actionable. All identified pathogenic variants were included in the

restricted 20-gene panel. VUS were identified among 17 (33.3%)

patients tested with 20-gene panel compared to 35 (53.0%) patients

who underwent expanded 84-gene panel testing.

Conclusions: This study demonstrated that the rate of pathogenic

variants among older patients with breast cancer is high enough to

justify screening of eligible patients. However, all identified variants

were within the guideline-based 20-multi-gene panel. Expanding the

testing using an 84-gene panel did not improve detection rate but

increased rates of VUS.

P131: Expanded versus limited multi-gene panel (MGP)

testing for pathogenic germline variants (PGVs)

among young adults with breast cancer

Hala Abu-Fares1, Baha Sharaf1, Khansa Al-Azzam1, Osama
Salama1, Faris Tamimi1, Sarah M. Nielsen2, Brandie Heald2,
Kathryn E. Hatchell2, Edward D. Esplin2, Hira Bani Hani1, Mais
Alkyam1, Areej Al-Atary1, Hikmat Abdel-Razeq1,3

1King Hussein Cancer Center, Amman, Jordan; 2Invitae Corp., San

Francisco, CA, United States; 3School of Medicine, The University

of Jordan, Amman, Jordan

Background: Breast cancer in adolescents and young adults (AYAs)

is more likely to result from cancer predisposition syndromes,

therefore germline genetic testing is an integral part of risk assess-

ment, cancer prevention and therapeutic interventions. In this study,

we investigate the pattern and prevalence of actionable pathogenic

germline variants (PGVs) using ’restricted’ and ’expanded’ multi-

gene panels (MGPs) in young breast cancer patients.

Methods: This was a prospective study in which all breast cancer

patients, aged 30 years or younger, regardless of their personal or

family history, or tumor characteristics, were invited to participate.

Genetic testing was done using a ’restricted’ BRCA1/BRCA2-only or

20-gene panel, or an ’expanded’ 84-gene panel and was performed at

a reference laboratory (Invitae Corp., San Francisco, CA, USA).

Variants were classified as benign/likely benign (negative), patho-

genic/likely pathogenic (positive) and variant of uncertain

significance (VUS).

Results: Between December 2019 and June 2022, a total of 226

patients were enrolled. Median age at diagnosis was 29 (18–30) years.

Majority (n = 165, 73.0%) were tested using the ’restricted’ BRCA1/

BRCA2-only (n = 86) or 20-gene panel (n = 79), while 61 (27.0%)

others had an ’expanded’ 84-gene panel. Overall, 56 (24.8%) patients

were positive; 32 (19.4%) among the group of patients tested with the

’restricted’ panels and 24 (39.3%) among those tested with the

84-gene panel. PGVs in genes other than BRCA1 and BRCA2, like

ATM, BRIP1, CHEK2, TP53, MLH1, NF1,and WRN, accounted for

37.5% of the variants identified in the ’expanded’ panel and 15.2% in

the ’restricted’ panel. VUS rate was significantly higher with the

expanded compared to the restricted panel; 39.3% versus 15.8%,

p = 0.001.

Conclusion: Almost one in four young patients (B 30 years) with

breast cancer harbor actionable PGVs. The expanded-gene panel was

able to identify actionable variants that would have been missed with

the more restricted panels.

P132: Yield and implications of multi cancer gene panel

testing (Mcgpt) in a single center cohort in the mid-

south of Israel

Rakefet Chen-Shtoyerman1,2, Nathaniel Landau1, Hila Harush1

1The Adelson School of Medicine and the Molecular Biology

Department, Ariel University, Ariel, Israel; 2The Oncogenetics Clinic,

The Genetic Institute, Kaplan Medical Center, Rehovot, Israel

Introduction: Hereditary breast/ovarian cancer (BOC) is associated

with germline mutations in multiple genes, BRCA1 and BRCA2

(BRCA1/2) being the predominant ones. Some recurring mutations in

these genes were reported in populations in Israel. The common

workup for a BOC patient is a two-step approach where initially these

mutations are genotyped followed by multi cancer gene panel testing

(MCGPT) for eligible patients (i.e., subjects having a 10% or greater

probability of carrying a BRCA1/2mutation in an established model).

Aim: To assess the yield of MCGPT in a series of BOC patients in a

center in the mid-south of Israel.

Methods: Data of individuals who underwent testing at between

January 1st 2015 to December 31st 2022 was reviewed. MCGPT was

done primarily using two commercial panels.

Results: Overall, 155 patients underwent MCGPT. The majority

(91.8%) were breast cancer patients. Twenty one subjects (13.6%)

were identified with a pathogenic variant (PV). Ten PVs were diag-

nosed in breast cancer risk genes (ATM, CHEK2, NF1 and TP53),

with one patient harboring mutations in two genes. Five subjects had a

PV in low penetrance genes, for which there is currently insufficient

evidence of an association with BOC (MUTYH heterozygotes,

RECQL4). Two additional subjects were diagnosed with PVs in

cancer predisposition conditions (APC and FH) other than BOC. The

remainder six subjects (28.6%) carried a heterozygote mutation in

genes seemingly unrelated to BOC risk (CFTR, FANCA, SBDS), but

having familial implications for recessive conditions. None of the

subjects carried a BRCA1/2 mutation.

Conclusions: The currently used scheme of first-pass genotyping in

Israel seems to have a limited mutation detection rates. However,

large panels may not be clinically relevant in a familial cancer clinic

setting. The challenge is to optimize mutation risk models and the
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currently used panels to accommodate analysis of clinically relevant

and actionable genes.

P133: A Cell-Based Reporter to screen for modifiers

of BRCA1 protein expression

Erin Sellars1,2, Margarita Savguira1, Joanne Kotsopoulos1,2,
Leonardo Salmena1,3

1University of Toronto, Toronto, ON, Canada; 2Women’s College

Research Institute, Women’s College Hospital, Toronto, ON, Canada;
3Princess Margaret Cancer Centre, University Health Network,

Toronto, ON, Canada

The breast cancer susceptibility gene 1 (BRCA1) is a critical tumour

suppressor involved in double-strand break repair through homolo-

gous recombination (HR). Clinical assessments show that BRCA1-

mutation carriers have reduced BRCA1 expression, which leads to

compromised DNA-damage repair. We and others have reported that

BRCA1 expression can be modified through intracellular and extra-

cellular factors, and thus, modulating BRCA1 expression may alter

tumour onset and progression. We hypothesize that an agent that

increases BRCA1 protein expression will mitigate the oncogenic

consequences of an inherited BRCA1 mutation. We also propose that

BRCA1 repression may promote ‘‘Synthetic BRCAness’’, which can

sensitize cancer cells to PARP-inhibition (PARPi) and other

chemotherapies. We hypothesize that compounds that decrease

BRCA1 protein expression can sensitize HR-competent cancers to

PARPi.

In this project, we aim to identify novel chemical modifiers of

BRCA1 expression. To achieve this we generated and validated novel

and unique BRCA1-reporter cell lines which were subsequently used

to conduct a pilot screen (64 epigenetic-modifying drugs) and two

high-content screens (6,000 compounds each). We identified several

compounds that modified BRCA1 protein expression (B-score[ 3*

SD). The epigenetic drug library yielded five repressors and two

activators, and the high-content screens identified 401 repressors and

82 activators.

Validation studies have confirmed that the activator drug, aloxis-

tatin, can increase BRCA1 protein expression and function in breast

cells in a dose-dependent manner. We have also assessed two down-

regulators of BRCA1 from the epigenetics screen (panobinostat, ( ?)-

JQ1) and 7 compounds from the first large screen. Each of these nine

compounds can synergize with olaparib to reduce breast cancer cell

growth and increase DNA damage. Validation in other breast cancer

cells and mouse models are in progress.

Overall, these findings highlight the utility of our novel reporter

cells in identifying BRCA1-modulating compounds which may ulti-

mately be useful for the prevention and treatment of BRCA1-

associated cancers.

P134: A novel mammary progenitor population

regulated by fatty acid metabolism

Curtis W. McCloskey1, Bowen Zhang1,2, Matthew Waas1, Swami
Narala1, Stefan Hofer1, Thomas Kislinger1,2, Hal K. Berman1,3,
Rama Khokha1,2,3

1Princess Margaret Cancer Center, University Health Network,

Toronto, ON, Canada; 2Department of Medical Biophysics,

University of Toronto, Toronto, ON, Canada; 3Department

of Laboratory Medicine and Pathobiology, University of Toronto,

Toronto, ON, Canada

Introduction: Primary risk reduction options for women at high-risk

of developing breast cancer remain centered on radical prophylactic

mastectomy. There is an urgent need to understand what cell popu-

lations in the high-risk breast uniquely predispose these women to

breast cancer to drive the development of less invasive primary pre-

vention methods.

Methods: We undertook phenogenomic profiling of primary high-risk

human breast specimens using single-cell RNA-sequencing multi-

plexed with lipid-tagged indices (MULTI-seq). This dataset is

currently representative of 15 patients across risk groups (BRCA1,

BRCA2, non-carrier control). All samples were age and reproductive

phase matched using histology based staging and clinical data.

Immunohistochemistry, imaging flow cytometry, and colony forming

assays were used to validate and mechanistically explore observations

from the MULTI-seq dataset.

Results: Visualization of the MULTI-seq dataset revealed robust

heterogeneity across risk groups, with a substantial reduction in a

novel luminal progenitor (LP) population in BRCA1/2 carriers

compared to non-carriers. This cell population is exclusively marked

by a metabolic protein known to be regulate fatty acid metabolism.

Trajectory inference positions this novel progenitor as the root of

aberrant epithelial differentiation in BRCA1/2 mutations carriers.

Concomitant alterations in fatty acid metabolism were identified

within these cells through flux estimation analysis, suggesting meta-

bolic dysregulation of this progenitor population.

Conclusions: We have identified a novel LP population that may

serve as the root of aberrant differentiation within the breast epithelial

hierarchy of high-risk BRCA1/2 mutation carriers. Dysregulated

metabolism in BRCA1/2 mutation carriers may drive this phenotype

leading to a cell state unique to the high-risk breast.

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.
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