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Background: Breast cancer susceptibility genes such as BRCA1, BRCA2, PALB2, CHEK2 and many others are increasingly recognized among our patient population. In addition to their impact on treatment decisions of tested patients themselves, identifying at-risk family members offer opportunities for cancer preventive measures.
Methods: This is an observational cross-sectional study of adult breast cancer patients with positive breast-cancer-susceptibility germline variants who received treatment at our institution. Patients with variants of uncertain significance (VUS), or who refused to give consent, were excluded. The data was collected from an eligible sample of breast cancer patients using a structured questionnaire developed by the study team and tested for validity and reliability, as well as a clinical chart review form. Patients were invited to participate in the study during their scheduled oncology clinics visit.
Results: 169 patients were enrolled, including 42 (24.9%) with pathogenic/likely pathogenic (P/LP) BRCA1 variants, 84 (49.7%) with BRCA2 and 43 (25.4%) with non-BRCA variants. All patients were female and the mean age was 45 ± 9.9 years. Among 140 eligible patients, 104 (74.3%) underwent prophylactic mastectomy, while 79 (59.0%) of 134 eligible patients had prophylactic bilateral salpingo-oophorectomy (BSO). Results were communicated with family members by majority (n = 160, 94.7%), including 642 first degree female relatives, and 286 (44.5%) of them have taken no action. Fear of positive test results, cost of testing, unwillingness to undergo preventive measures, and social stigma were cited as barriers to genetic testing in 54%, 50%, 34% and 15%, respectively.
Conclusion: Risk-reducing interventions including mastectomy and BSO were carried by majority of patients with P/LP variants. However, though the rate of communication of genetic testing results with family members was high, proper preventive measures were relatively low. Cost and fear of cancer diagnosis, were the leading causes that prevented cascade testing in our cohort.
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1 INTRODUCTION
Breast cancer is the most commonly diagnosed cancer among women worldwide (Arnold et al., 2022). P/LP variants in cancer-predisposing genes like BRCA1 and BRCA2 account for 5%–10% of breast cancer cases (Foulkes, 2008; Larsen et al., 2014). Since the introduction of both BRCA1 and BRCA2 almost 30 years ago, several variants in other genes were identified including CHEK2, PALB2, ATM, TP53 and many others. In a meta-analysis of 10 eligible studies, the estimated mean cumulative risk for developing breast and ovarian cancers by age 70 for carriers of the BRCA1 variant is 57% and 40%, respectively, whereas the risk for carriers of the BRCA2 variant is a little lower at 49% and 18%, respectively (Chen and Parmigiani, 2007). The extent to which other P/LP variants are associated with breast cancer susceptibility varies significantly (Seal et al., 2006; Rahman et al., 2007). Prophylactic mastectomy is sometimes considered for other genes, and each case must be evaluated on its own merits based on specific gene involved, international guidelines, patient’s family history, clinician’s professional judgment and most importantly patient’s wishes (NCCN Clinical Practice Guidelines in Oncology, 2023).
To better serve our patients, policymakers need information regarding the pattern and prevalence of ancestry-specific cancer-predisposing P/LP germline variants (PGV). Information about hereditary breast cancer rates in Arab countries is limited and very variable. We previously reported the distribution and frequency of germline BRCA1 and BRCA2 variants in high-risk Jordanian breast cancer patients, chosen in accordance with international guidelines. The median age of the 517 participants was 39 years (range: 19–78 years). In total, 72 (13.9%) patients had P/LP BRCA1 or BRCA2 variants and 53 (10.3%) had variants of uncertain significance (VUS) (Abdel-Razeq et al., 2020). More recently, we reported our experience in conducting a multi-gene panel testing on 1,310 patients tested as per the National Comprehensive Cancer Network (NCCN) guidelines. Among the whole group, 184 (14.0%) patients had P/LP variants; only 90 (48.9%) were in BRCA1 or BRCA2, while 94 (51.9%) others had P/LP variants in other genes; mostly in APC, TP53, CHEK2 and PALB2 (Abdel-Razeq et al., 2023).
Several studies were conducted to evaluate patients’ attitude and acceptance rates of genetic testing and to understand the psychological and behavioral impact of breast cancer susceptibility genetic test results. Members of a positive family should be aware that they have a higher risk of developing breast, ovarian, and other cancers (Lieb et al., 2018). Relatives who may be carriers may benefit from monitoring and preventative measures (Domchek et al., 2006; Domchek et al., 2010). Maintaining open lines of communication within the family is crucial for informing those at-risk of being carriers of the disease. Though rate of communicating P/LP germline variants with family members can be high, the rate of cascade genetic testing is much lower. People’s reactions to the results of genetic testing, the prospect of passing on an altered gene to their offspring, and the resulting anxiety and uncertainty can be very stressful for the patients and their family members (Landsbergen et al., 2005; Finlay et al., 2008a). In one study, 115 people with a P/LP BRCA1 or BRCA2 variants were asked to fill out a survey about whether they had informed their at-risk relatives about their variant and whether they had received genetic testing as a result. Counseling and testing for at-risk relatives were provided at no cost and with complete privacy. The study found a very high rate of disclosure (95%) among first-degree relatives, but the uptake of genetic testing among these individuals reached 60%, suggesting that factors other than cost are involved in the decision to perform cascade testing (Reid and Pal, 2020).
The results of genetic testing and the adoption of preventative measures are received and understood differently by people from different cultural backgrounds. Although the prevalence of PGV is similar among non-Caucasians, the prevalence of VUS is higher, which may impact the ability of non-Caucasian patients to interpret their genetic results (Abdel-Razeq et al., 2022). Little is known about the experiences of non-Western women who have undergone germline breast cancer susceptibility testing, including whether they discuss the testing or the results with their spouse, family, and/or close relatives and the potential effects this may have on their relationships. The findings of this study can be used by genetic counseling services and the general public to emphasize the importance of communicating test results to high-risk close relatives.
2 MATERIALS AND METHODS
2.1 Study design
This was an observational, cross-sectional study of adult Jordanian breast cancer patients with P/LP variants conducted between 2018 and 2021.
2.2 Study participants
Eligible participants were adults above 18 years of age, diagnosed with breast cancer with positive PGV confirmed by molecular susceptibility testing, and counseled at our institution. Patients with VUS or those who refused to provide consent were excluded.
2.3 Recruitment and procedure
We utilized our database of all breast cancer patients tested as per the NCCN guidelines for PGV. To identify potential participants, those meeting eligibility criteria were invited to participate during their visit to their oncologist clinic, or during Tele-Clinic using different meeting platforms. A brief introduction was given about the study’s purpose and requirements, and participants were clearly informed that completing the questionnaire would depend on their consent to participate. This study was approved by the institutional review board (IRB) of the King Hussein Cancer Center.
Genetic testing was performed using a peripheral blood sample. Whole gene sequencing, deletion, and duplication analysis of all coding exons, ±20 base pairs of flanking introns was performed and interpretated at Invitae Corp. (San Francisco, United States) as previously described (Nykamp et al., 2017). Variants were classified as negative, pathogenic/likely pathogenic (positive) and variant of uncertain significance (VUS).
2.4 Questionnaire
We developed a two-part, 20-item survey that included socio-demographic factors, such as age, number of children, date of diagnosis, marital status, employment, and educational attainment. Part II assessed personal cancer history, history of cancer in first- and second-degree relatives, family history of BRCA1/2 testing, genetic test results, family notification of testing, and subsequent testing by relatives. We measured the perceived importance of testing, while communicating the results with relatives led to preventive actions from their side. These items were developed via literature review.
2.5 Data analysis
Descriptive statistics were used to analysis the study data, continuous variables were presented as mean and standard deviation while categorical variables were presented as frequencies and percentages. Chi square test was used to measure the association between BRCA1/2 and non-BRCA carriers in terms of preventive surgeries. p-value at ≤0.05 was considered significant. The data was analyzed using the Statistical Package for Social Science (SPSS version 28).
3 RESULTS
3.1 Patients’ characteristics
Among our pool of patients with P/LP germline variants, 169 patients with breast cancer agreed to be enrolled and returned the study questionnaire. The mean age ± STD of the participants was 45 ± 9.9 (range, 27–77) years and all were female. Most (n = 127, 75.1%) of the patients were married, have children (n = 125, 74.0%), received college education (n = 96, 56.8%) and 49.7% have at least one first-degree relative with breast cancer, Table 1.
TABLE 1 | Patients characteristics (n = 169).
[image: Table 1]3.2 Risk-reducing surgeries
Among the study patients, 42 (24.9%) had P/LP BRCA1, 84 (49.7%) in BRCA2, and 43 (25.4%) others had non-BRCA genes, mostly in TP53, CHEK2, PALB2 and ATM, Figure 1.
[image: Figure 1]FIGURE 1 | Frequency of pathogenic/likely pathogenic variants (non-BRCA1/2).
Among 140 eligible patients, 104 (74.3%) had undergone prophylactic bilateral mastectomies as recommended by their treating physicians, while 79 (59.0%) of 134 eligible patients had undergone prophylactic bilateral salpingo-oophorectomy (BSO). Such risk-reducing surgeries were performed significantly more among those with BRCA1 and BRCA2 carriers compared to those with non-BRCA variants, Table 2.
TABLE 2 | Uptake of preventive surgeries by BRCA1/BRCA2 carriers versus non-BRCA carriers.
[image: Table 2]3.3 Communicating results with family members
The questionnaire included questions on the disclosure of results to family members; 160 (94.7%) patients informed their family members of the results, and 133 (83.1%) had done so immediately after getting the results. However, only 103 (60.9%) stated that they have done so following a physician’s advice. Interestingly, those with BRCA1/BRCA2 were more likely to inform their family members compared to those with non-BRCA P/LP variants; 94.4% (n = 119) compared to 81.4% (n = 35) among those with non-BRCA1/BRCA2 germline variants, p = 0.024.
Majority (n = 124, 73.4%) of patients believe that they themselves should inform their family members, while 27 (16.0%) believe it is the physician’s duty to do so. Results of genetic testing were communicated with spouses by 118 (69.8%) patients, while 11 (6.5%) opted not to involve their spouses (Table 3).
TABLE 3 | Genetic testing communication (n = 169).
[image: Table 3]Patients cited many reasons that encouraged them to inform their relatives. In addition to the desire of preventing cancer, many (n = 36, 22.5%) stated that they did so because they needed family support and help in making their own medical decisions. For the minority who did not inform their families (n = 9, 5.3%), many (n = 7) were worried of the social consequences of the results, including possible negative effect on the marriage of their offspring.
3.4 Patients’ reaction to positive tests
Patients reported different emotional responses to the results of the genetic testing: 73 (43.2%) experienced anxiety, 45 (26.6%) were fearful of the future and the decisions of childbearing, 96 (56.8%) were worried about their children carrying the disease, while 36 (21.3%) reported they felt comforted because they can take preventive measures to protect themselves and their family members, and only 9 (5.3%) were worried about health insurance coverage and difficulties obtaining health insurance.
3.5 Relatives’ reactions
A total of 1,396 relatives were informed by our 169-patient cohort, i.e., an average of 8–9 family members per patient; of these, 642 (46.0%) were first degree female relatives (mother, sister, and daughter), 286 (44.5%) of them had not taken any action based on the test results. Among the 202 (31.5%) who took actions, 41 (20.3%) underwent genetic testing and only 9 (4.5%) patients underwent prophylactic mastectomy. However, 152 (75.2%) underwent screening breast imaging, either by ultrasound (US) or mammography, Figures 2A, B. Several reasons were cited by family members that prevented them from acting on test results including, fears of positive results (54%), cost of testing (50%) and unwillingness to undergo preventive measures (34%), while fears of social stigma of carrying a cancer gene was a factor in 26 (15%), Figure 3.
[image: Figure 2]FIGURE 2 | Percentage of informed 1st degree female family members who had taken action (A) and measures taken (B).
[image: Figure 3]FIGURE 3 | Barriers of cascade testing (percentage).
4 DISCUSSION
The open communication of serious health-related issues present within families is a complex process. This process is even more intricate when it is linked to inherited disorders such as familial cancer, where being a mutation carrier could implicate a life threatening situation. Such conversations are furthermore hindered in communities where a cancer diagnosis is kept in secret and not openly discussed with family members, especially in non-Western societies.
Since the establishment of cancer genetics, initially as a research program, then as a clinical service, we have witnessed major improvement in patients’ willingness for germline genetic testing and communicating results to close family members. The benefits of genetic testing are currently being discussed with each patient through consultation with genetic healthcare providers, as it could potentially impact their treatment regime and/or risk-reducing interventions. Simultaneously, the importance of communicating positive test results to at-risk family members through the index patient are accentuated, as the healthcare providers do not make contact with relatives.
Family communication was high in our study cohort, with 95% of variant positive patients disclosing their status to family members. Of these, 83% had done so immediately after receiving their results. This gesture indicated that patients are fully aware of the social and medical consequences and impact the genetic test result. This is in-line with Western literature (MacDonald et al., 2007; Finlay et al., 2008b; Lemke et al., 2022).
Data from our cohort revealed that those with BRCA1/BRCA2 P/LP variants were more likely to inform their family members than those with non-BRCA variants. Previous studies had shown similar results (Hughes et al., 2002; Costalas et al., 2003). This could be due to patients’ and healthcare professionals’ unfamiliarity with pathogenic variants in other high-impact non-BRCA genes. In the meantime, until more extensive epidemiological and clinical studies demonstrate the benefit of screening and testing for lower frequency P/LP variants, experts recommend focusing population-based efforts on high penetrance genes, such as BRCA1 and BRCA2, while keeping the option of individualized precision preventive measures based on common genetic and non-genetic risk factors (Turnbull et al., 2018).
Our study also emphasizes patient-physician communication; only 61% of physicians advised patients to communicate the genetic test results with their relatives at potential risk. It is widely assumed that it is the patient’s moral duty to inform their at-risk relatives, and that the role of healthcare professionals, including physicians, is to assist patients in fulfilling this duty. However, Grill and Rosén in a recent study argued that if a patient’s genetic data reveals a P/LP variant in a high-penetrant disease-causing gene, and if effective preventive measures are available, then healthcare providers with this information, have a moral obligation to investigate whether the patient has any at-risk relatives, and if so, to ensure that the information is made available to them (Grill and Rosén, 2021).
Although a high number of relatives were informed about the result of the patient’s genetic tests, 44% of first-degree relatives who were informed did not take any action, with only 20.3% opting for testing. Such results contrast data published among Western patients by Cheung et al. (2010), in which 75% of BRCA-positive participants reported that at least one relative pursued genetic testing. Such disparity can be attributed to the lack of knowledge of screening and risk reduction recommendations among our patients (Cheung et al., 2010).
The barriers highlighted by our cohort were expected and anticipated. Some of these barriers can be managed and improved including the cost of testing. Many diagnostic laboratories do offer significant discounts or even free testing for at-risk family members, if requested soon after testing the index case. Our results and available data, should convince insurance companies and decision makers, that germline genetic testing can be cost-effective, too. Additionally, proper counselling of patients and relatives, by experienced staff, should lessen their fears of a potential cancer risk.
5 CONCLUSION
Although the rate of communicating genetic test results with at-risk family members was high, there is a lack of awareness regarding proper preventive measures to decrease the risk of breast and other cancers. Cost and fear of a potential cancer risk were the leading causes that prevented cascade testing in our cohort.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusion of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving human participants were reviewed and approved by the Institutional review board at king Hussein Cancer Center. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS
Conception and design: HA-R. Provision of study materials: RM, HA-F, RD, ME-A, SA, SE, MAK, MK, and AA. Collection and assembly of data: RM, HA-F, SA-R, ME-A, MAK, RD, SA, SE, KA, and RB. Data analysis and interpretation: HA-R, HA-F, SA-R, RB, RM, RD, MK, and AA. Manuscript writing: HA-R, RM, HA-F, SA-R, RD, ME-A, and KA. All authors contributed to the article and approved the submitted version.
FUNDING
This research was supported by funds from the Intramural Research Grant Program at the King Hussein Cancer Center (award number: 21 KHCC 013 F).
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Abdel-Razeq, H., Abujamous, L., Al-Azzam, K., Abu-Fares, H., Bani Hani, H., Alkyam, M., et al. (2023). Guideline-based, multi-gene panel germline genetic testing for at-risk patients with breast cancer. Breast Cancer (Dove Med. Press) 15, 1–10. doi:10.2147/bctt.s394092
 Abdel-Razeq, H., Abujamous, L., and Jadaan, D. (2020). Patterns and prevalence of germline BRCA1 and BRCA2 mutations among high-risk breast cancer patients in Jordan: a study of 500 patients. J. Oncol. 2020, 8362179. doi:10.1155/2020/8362179
 Abdel-Razeq, H., Tamimi, F., Abujamous, L., Abdel-Razeq, R., Abunasser, M., Edaily, S., et al. (2022). Rates of variants of uncertain significance among patients with breast cancer undergoing genetic testing: regional perspectives. Front. Oncol. 12, 673094. doi:10.3389/fonc.2022.673094
 Arnold, M., Morgan, E., Rumgay, H., Mafra, A., Singh, D., Laversanne, M., et al. (2022). Current and future burden of breast cancer: global statistics for 2020 and 2040. Breast 66, 15–23. doi:10.1016/j.breast.2022.08.010
 Chen, S., and Parmigiani, G. (2007). Parmigiani Additionally, proper counselling of patients and relatives, by experienced staff, should lessen their fears of a potential cancer risk.G. Meta-analysis of BRCA1 and BRCA2 penetrance. J. Clin. Oncol. 25 (11), 1329–1333. doi:10.1200/jco.2006.09.1066
 Cheung, E. L., Olson, A. D., Yu, T. M., Han, P. Z., and Beattie, M. S. (2010). Communication of BRCA results and family testing in 1,103 high-risk women. Cancer Epidemiol. Biomarkers Prev. 19 (9), 2211–2219. doi:10.1158/1055-9965.EPI-10-0325
 Costalas, J. W., Itzen, M., Malick, J., Babb, J. S., Bove, B., Godwin, A. K., et al. (2003). Communication of BRCA1 and BRCA2 results to at-risk relatives: a cancer risk assessment program’s experience. Am. J. Med. Genet. 119C (1), 11–18. doi:10.1002/ajmg.c.10003
 Domchek, S. M., Friebel, T. M., Neuhausen, S. L., Wagner, T., Evans, G., Isaacs, C., et al. (2006). Mortality after bilateral salpingo-oophorectomy in BRCA1 and BRCA2 mutation carriers: a prospective cohort study. Lancet Oncol. 7 (3), 223–229. doi:10.1016/S1470-2045(06)70585-X
 Domchek, S. M., Friebel, T. M., Singer, C. F., Evans, D. G., Lynch, H. T., Isaacs, C., et al. (2010). Association of risk-reducing surgery in BRCA1 or BRCA2 mutation carriers with cancer risk and mortality. JAMA 304 (9), 967–975. doi:10.1001/jama.2010.1237
 Finlay, E., Stopfer, J. E., Burlingame, E., Evans, K. G., Nathanson, K. L., Weber, B. L., et al. (2008a). Factors determining dissemination of results and uptake of genetic testing in families with known BRCA1/2 mutations. Genet. Test. 12 (1), 81–91. doi:10.1089/gte.2007.0037
 Finlay, E., Stopfer, J. E., Burlingame, E., Evans, K. G., Nathanson, K. L., Weber, B. L., et al. (2008b). Factors determining dissemination of results and uptake of genetic testing in families with known BRCA1/2 mutations. Genet. Test. 12 (1), 81–91. doi:10.1089/gte.2007.0037
 Foulkes, W. D. (2008). Inherited susceptibility to common cancers. N. Engl. J. Med. 359 (20), 2143–2153. doi:10.1056/nejmra0802968
 Grill, K., and Rosén, A. (2021). Healthcare professionals’ responsibility for informing relatives at risk of hereditary disease. J. Med. Ethics 47 (12), e12. doi:10.1136/medethics-2020-106236
 Hughes, C., Lerman, C., Schwartz, M., Peshkin, B. N., Wenzel, L., Narod, S., et al. (2002). All in the family: evaluation of the process and content of sisters’ communication about BRCA1 and BRCA2 genetic test results. Am. J. Med. Genet. 107 (2), 143–150. doi:10.1002/ajmg.10110
 Landsbergen, K., Verhaak, C., Kraaimaat, F., and Hoogerbrugge, N. (2005). Genetic uptake in BRCA-mutation families is related to emotional and behavioral communication characteristics of index patients. Fam. Cancer 4 (2), 115–119. doi:10.1007/s10689-004-7991-2
 Larsen, M. J., Thomassen, M., Gerdes, A.-M., and Kruse, T. A. (2014). Hereditary breast cancer: clinical, pathological and molecular characteristics. Breast Cancer (Auckl) 8, 145–155. doi:10.4137/bcbcr.s18715
 Lemke, A. A., Esplin, E. D., Goldenberg, A. J., Gonzaga-Jauregui, C., Hanchard, N. A., Harris-Wai, J., et al. (2022). Addressing underrepresentation in genomics research through community engagement. Am. J. Hum. Genet. 109 (9), 1563–1571. doi:10.1016/j.ajhg.2022.08.005
 Lieberman, S., Lahad, A., Tomer, A., Koka, S., BenUziyahu, M., Raz, A., et al. (2018). Familial communication and cascade testing among relatives of BRCA population screening participants. Genet. Med. 20 (11), 1446–1454. doi:10.1038/gim.2018.26
 MacDonald, D. J., Sarna, L., van Servellen, G., Bastani, R., Giger, J. N., and Weitzel, J. N. (2007). Selection of family members for communication of cancer risk and barriers to this communication before and after genetic cancer risk assessment. Genet. Med. 9 (5), 275–282. doi:10.1097/gim.0b013e31804ec075
 NCCN Clinical Practice Guidelines in Oncology (2023). Genetic/familial high-risk assessment: breast, ovarian, and pancreatic. Version 2.2023, January 10, 2023. Available at: https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf (Accessed February 10, 2023). 
 Nykamp, K., Anderson, M., Powers, M., Garcia, J., Herrera, B., Ho, Y. Y., et al. (2017). Sherloc: a comprehensive refinement of the ACMG-AMP variant classification criteria. Genet. Med. 19, 1105–1117. doi:10.1038/gim.2017.37
 Rahman, N., Seal, S., Thompson, D., Kelly, P., Renwick, A., Elliott, A., et al. (2007). PALB2, which encodes a BRCA2-interacting protein, is a breast cancer susceptibility gene. Nat. Genet. 39 (2), 165–167. doi:10.1038/ng1959
 Reid, S., and Pal, T. (2020). Update on multi-gene panel testing and communication of genetic test results. Breast J. 26 (8), 1513–1519. doi:10.1111/tbj.13971
 Seal, S., Thompson, D., Renwick, A., Elliott, A., Kelly, P., Barfoot, R., et al. (2006). Truncating mutations in the Fanconi anemia J gene BRIP1 are low-penetrance breast cancer susceptibility alleles. Nat. Genet. 38 (11), 1239–1241. doi:10.1038/ng1902
 Turnbull, C., Sud, A., and Houlston, R. S. (2018). Cancer genetics, precision prevention and a call to action. Nat. Genet. 50 (9), 1212–1218. doi:10.1038/s41588-018-0202-0
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2023 Abdel-Razeq, Mustafa, Abdel-Razeq, Abu-Fares, Al Masri, Damsees, El-Atrash, Elemian, Alkyam, Ammar, Bater, Kderat and Alhajahjeh. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fgene-14-1194075-t002.jpg
BRCA1/BRCA2 (n

126) RCA (n = 43)

 Prophylactic contralateral breast surgery advised 125 (99.2%) 15 (34.9%) <0001

Prophylactic bilateral mastectomies performed 92 (73.0%) 12 (27.9%) <0.001
» Prophylactic BSO advised 126 (100%) 8 (18.6%) 0.002
‘ Prophylactic BSO performed 68 (54.0%) 11 (25.6%) <0001

BSO, Bilateral salpingo-oopherctomy.






OPS/images/fgene-14-1194075-t003.jpg
Communication elements

Number (%)

Have you informed your close family members of the results? Yes 160 (94.7%)
No 9 (53%)
Have you been advised by your physician about the necessity of informing at-risk family members? Yes 103 (60.9%)
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