
Recommendations for surveillance and risk-reducing strategies for BRCA PV carriers 
These recommendations are based on the combined protocol developed at the nine leading high-risk surveillance clinics (HRSC) in Israel, through comprehensive meetings of healthcare specialists discussing surveillance and risk reducing recommendation in female BRCA carriers. 
The expert panel included specialists from multiple fields: medical genetics, genetic counseling, radiology, breast surgery, plastic and reconstructive surgery, medical oncology, gynecology, gynecologic oncology, menopause medicine and gastroenterology.
The recommendations incorporate established international standards, including those from the National Comprehensive Cancer Network (NCCN) and European Society for Medical Oncology (ESMO), while also addressing controversial areas through clinical consensus discussions. The differences between Israeli and NCCN/ESMO guidelines are noted. When not otherwise noted, our recommendations are the same as for NCCN/ESMO.
1. Breast cancer
2. Ovarian cancer
3. Gynecology and Endocrinology related issues
4. Other cancers
5. Lifestyle

1. Breast cancer
I. [bookmark: _Hlk193866857]Breast Cancer Risk-reduction in Healthy BRCA Carriers:
· Risk reducing surgery
Routine consultation with a breast surgeon regarding risk reducing mastectomy for all BRCA carriers should be conducted during the first clinic visit. Subsequent consultations are recommended after a year and then every 6 months to three years until age 50.
Discussion should include the following points:
a. Risk reducing bilateral mastectomy (RRM) reduces the risk of developing cancer by at least 90% (1). For women carrying the BRCA1 PV, there is a survival advantage for RRM, while in BRCA2 carriers, the trend was similar but not statistically significant. The greatest benefit is seen between the ages of 30-55(2). 
b. Additional benefits of RRM compared to surveillance and early detection of BC include:
· Most BRCA1 carriers (~80%) and about half of BRCA2 carriers, if diagnosed with BC, will likely undergo chemotherapy. This is due to the high rate of triple-negative breast cancer (TNBC) in BRCA1 carriers or high-risk genomic profiles even in luminal tumors (including BRCA2 carriers)(3). Endocrine therapy is also commonly required for luminal tumors. Based on our estimate, given the characteristics of expected tumors, 80-90% of BRCA1 carriers will receive chemotherapy, and about 50% of BRCA2 carriers.
· Additional treatment consequences after cancer diagnosis: need for endocrine therapy in cases of hormone receptor-positive tumors (about 70-75% of BRCA2 carriers and 40% of BRCA1 carriers). In some cases, radiotherapy is indicated (even after mastectomy), which may also increase long-term morbidity and affect aesthetic outcomes (4,5).
· Surgical extent after BC diagnosis and implications: 
The risk of lymphedema after treatment for breast cancer is estimated at 1.7-5% (6,7).  Aesthetic outcomes are often better after risk reducing surgery compared to surgery after disease diagnosis, due to higher rates of nipple-areolar complex preservation, availability of more reconstruction options and scars that results in more symmetric and aesthetic outcomes(4,5).
Timing of Surgery:
The greatest health benefit from RRM is noted when surgery is performed between ages 30-55. Breast cancer risk is low at younger ages (age stratified risk tables by age are included at the end of the document(8).
Type of Surgery:
· RRM does not need to include sentinel lymph node removal.
· For women wishing immediate reconstruction, Nipple-sparing mastectomy, when anatomically feasible, has sensory and aesthetic advantages. Preservation of the nipple areolar complex does not increase risk of disease. RRM without reconstruction- aesthetic flat closure- is an option for those who did not wish to have reconstruction.
· Preoperative breast MRI should be performed within 2 months prior to surgery.
· For risk reducing mastectomy with immediate reconstruction, a post-operative complication rate of about 15% can be expected. Complications may include flap ischemia & necrosis, infection, bleeding seroma. Loss of implants due to post-operative complications may occur in up to 5% of cases.  Loss of sensation in the reconstructed breast occurs in almost all cases and persistent paresthesia or pain is possible (9).
· Pharmacological Prevention:
Tamoxifen improves survival of patients with estrogen receptor positive BC, including BRCA2 PVCs (10). Regarding cancer-free BRCA2 PVCs, although tamoxifen reduces BC risk, there is limited data available as to survival benefit, thus no conclusion can be drawn. Tamoxifen should be discussed with BRCA2 PVCs who choose not to undergo RRM, but not routinely recommended as pharmacologic prevention, especially as side effects can be severe.(10).
II. Recommendations for Breast Cancer Surveillance in healthy BRCA Carriers:
Breast imaging:
· Ages 25-29: Annual CBE and annual MRI. For BRCA1 PV carriers, breast ultrasound (US) mammography (MG), or additional MRI at 6-month intervals can be considered. 
· Ages 30-75: Annual CBE and annual MRI. Additionally, MG at 6-month intervals. Until age 40, breast US can be considered instead of MG.
· Currently, no unequivocal recommendation exists for MRI twice a year due to insufficient evidence from small studies, however, bi-annual MRI for BRCA1 carriers (from age 25 to 40), with the addition of MG every 2 years, can be offered in centers where available. 
· For BRCA carriers that cannot perform breast MRI, contrast enhanced mammography (CME) should be considered every 2 years. 

· Post-75 years: Follow-up schedules should be individualized based on woman’s health status. Healthy individuals may continue the same surveillance schedule as younger women.
· For carriers undergoing the above outlined surveillance, routine breast US is unnecessary. 
Surveillance During Pregnancy and Breastfeeding:
Pregnancy and lactation present a challenge for breast cancer screening. The increased mammographic density and MRI background parenchyma enhancement impede test interpretation. Imaging is performed by breast US at least every six months.
· Pregnancy: 
· Dynamic contrast-enhanced MRI (DCE-MRI) of the breast is contraindicated during pregnancy due to concerns regarding fetal exposure to gadolinium.
· Annual CBE
· Breast US at least every six months.
· Breastfeeding:
· Discuss breastfeeding duration due to limited imaging capabilities during lactation
· Annual CBE
· Breast US at least every six months. Mammography (focused on macrocalcifications) is recommended two months after delivery for women 30 years and above.
· MRI is recommended two months after stopping breastfeeding; avoid pregnancy before performing MRI.
Post- RRM Surveillance:
· The annual breast cancer incidence following RRM is estimated as 0.08% and 0.21% in BRCA1 and BRCA2 respectively, which is lower than average risk women(11). 
· Follow-up:
·  Post-operative MRI should be performed 6-12 months after surgery to assess residual breast tissue.
· If no significant amount of breast tissue remains, annual clinical exam should be performed, with or without US, focusing on lymph nodes and residual breast tissue.
· For significant residual tissue, consider repeat surgery or annual MRI.

III. Secondary Breast Cancer Prevention in BRCA Carriers Diagnosed with Breast Cancer:
Contralateral Risk Reducing Mastectomy Post-Breast Cancer Diagnosis:
In BRCA carriers, contralateral mastectomy after disease reduces mortality. The survival advantage for contralateral risk reducing surgery was greater in women under 40, those whose first tumor was poorly differentiated, non-triple-negative, and those who did not receive chemotherapy. Age and hormonal status influence the risk of developing cancer in the contralateral breast (12). Risk of contralateral BC increases over time, especially after five years, with a slightly higher incidence in BRCA1 compared to BRCA2 carriers (12,13).
· BRCA carriers diagnosed with breast cancer (including DCIS) should consult with a surgical oncologist or breast surgeon before surgery to discuss surgical options.
· For DCIS or STAGE I tumors- contralateral RRM (CRRM) may be recommended.
· Stage II tumors: For those requiring radiation and for patients with a higher risk of recurrence, the benefit of contralateral mastectomy is less clear. We recommend consulting with an oncologist and possibly re-assessing CRRM several years after the initial diagnosis. These cases should be discussed by a multidisciplinary team.
IV. Breast Cancer Surveillance in Breast Cancer Survivors:
Annual risk for ipsilateral or contralateral BC is estimated at 2.5-5.5%, therefore surveillance should continue as recommended for healthy BRCA carriers(14,15).
· Post-Lumpectomy: annual surveillance with MRI, MG, and US as outlined for healthy carriers.
· Post-RRM:
· An MRI should be performed at about six months post-surgery to assess residual tissue.
· Further imaging depends on the radiologist's recommendation, with at least annual US. For women with advanced disease stage at diagnosis, MRI should be considered. Following discharge from oncologic follow up, surveillance should continue in the framework of a HRSC.
V. Surveillance and Risk-Reduction for BC following Ovarian Cancer diagnosis:
In recent years, with the advancement of maintenance therapy using PARP inhibitors, survival rates following ovarian cancer have significantly improved(16,17). Given these improved survival rates, attention to the risk of secondary malignancies, including breast cancer, has become essential. The risk of breast cancer after ovarian cancer in BRCA Carriers is approximately 6–14%, with an average risk of ~10% (18–20). The median time to breast cancer diagnosis after ovarian cancer is 50 months, and in the majority of cases BC will be diagnosed as early-stage disease. 
Follow up:
· First 5 Years Post-Diagnosis: Monitoring is conducted by the treating oncologist.
· After 5 Years: BRCA carriers in remission from ovarian cancer may return to the HRSC for follow-up.
Surveillance and Prevention 
Stages I-II ovarian cancer: Annual breast screening with MG and MRI.
Stages III-IV ovarian cancer: Annual MRI and clinical breast examination during the first five years post-diagnosis.
RRM should be individualized and may be considered 510 years after ovarian cancer diagnosis, in disease-free women <55 years of age.

Ovarian Cancer Prevention and Surveillance
· Risk reducing surgery
Routine consultation with a gynecologist/gyneco-oncologist regarding risk reducing surgery for all BRCA carriers should be conducted at age 30-35 years.
I. Risk Reducing Surgery for Ovarian and Fallopian Tube Cancer:
Risk-Reducing Salpingo-Oophorectomy (RRSO) has been shown to reduce the risk of ovarian cancer and all-cause mortality(21,22)
· Age for Risk-Reducing Surgery:
· BRCA1 Carriers: Recommended between ages 35–40. The cumulative risk of ovarian cancer between ages 30–40 is 2% and between ages 40–50 is 8%(23).
· BRCA2 Carriers: Recommended between ages 40–45. The risk of ovarian cancer between ages 40–50 is less than 1%(23).
· In the rare case of premature menopause, immediate RRSO is advised, regardless of age.
· Type of Surgery:
· Risk-Reducing Salpingo-Oophorectomy (RRSO) is the standard recommendation.
· Salpingectomy Alone:
· Current evidence is insufficient to recommend preventive salpingectomy (with delayed oophorectomy) as clinical trials are ongoing.
For patients requesting salpingectomy or considering no surgery at all, the approach should include:
· Risk Management Consultation:
· Engage a multidisciplinary discussion with the patient.
· Highlight the limited data on the efficacy of salpingectomy alone.
· Comprehensive Discussion:
· Address the lack of proven risk reduction with salpingectomy alone.
· Emphasize the need for a second surgery, which carries its own risks.
· Clarify that the recommended timing for oophorectomy remains unchanged, even if procedures are split.
· [bookmark: _Hlk211613565]Hysterectomy at the Time of RRSO:
· No general recommendation for routine hysterectomy, since the absolute risk is low (EC ~3.0%;  USPC ~1.1%)(41) However, it should be discussed as  a possibility for risk-reduction of uterine cancer, particularly in BRCA1 carriers. 
· Hysterectomy may allow the use of estrogen-only hormone replacement therapy (HRT), which avoids the increased breast cancer risk associated with combined estrogen-progestin therapy. 
· This is particularly relevant for young BRCA1 carriers planning long-term HRT or those with a history of breast cancer taking tamoxifen.
· The decision to undergo hysterectomy should also consider surgical risks, prior surgeries, BMI, age, HRT use, and potential psychological impacts.

II. Surveillance
In the general population: large-scale studies have shown that surveillance including Ca125, US (US), and US+CA125 have shown downstaging, however this did not result in improved overall survival of ovarian cancer (24). For BRCA PV Carriers: a review of 6 international guidelines concluded that surveillance for ovarian cancer in BRCA PV carriers is not effective in reducing mortality(25).
· Up to Age 35: No routine ovarian cancer surveillance, except in families with ovarian cancer diagnosed before age 40, for whom surveillance should begin 10 years prior to the age of the youngest OC patient.
· Ages 35 Until Preventive Surgery: Bi-annual US (in tertiary centers by experienced sonographers) and CA-125 testing, with counselling on the limitations of these tests. US should be performed when planning for surgery
For Patients Who Forego Preventive Surgery:
· Continued surveillance with annual US and CA-125 testing.
After RRSO:
· Residual risk of peritoneal cancer (~1.5%), typically occurring 12–48 months post-surgery(26).
· No effective screening exists for peritoneal cancer; therefore, no routine ovarian cancer surveillance is recommended post-RRSO.
· Patients with STIC (Serous Tubal Intraepithelial Carcinoma): should consult a gynecologic oncologist. 
1. Gynecological and Endocrinological topics / issues
Reproductive considerations: 
Fertility Preservation:
Current evidence suggests a decrease in ovarian reserve in BRCA1 carriers, but not for BRCA2, but response to fertility treatment is not reduced(27–29). No data indicates increased breast cancer risk from hormonal fertility treatments in BRCA carriers(30,31) consistent with observations in non-carriers(32).
Fertility preservation should be discussed with women without children starting at age 30, including women that are not in family partnership. Initial discussions on family planning should occur at the first clinic visit, with follow-up at age 30.
Pregestational testing (PGT): 
PGT for BRCA PVs should be discussed with women at childbearing age, including risks and benefits of this technology. If desired, women should be referred to a fertility specialist for discussion.
Contraception:
· Oral contraceptives are not specifically recommended to reduce ovarian cancer risk due to a slight increase in breast cancer risk(33–35) . They remain a viable option for pregnancy prevention.
· In women with a history of breast cancer, oral contraceptives and hormonal IUDs (e.g., Mirena) are usually contraindicated. Non-hormonal IUDs or mechanical contraceptive methods are recommended.
Hormone Replacement Therapy (HRT):
· In the general population, there is increased morbidity and mortality in women who undergo RRSO before age 45, especially when performed before age 40, due to conditions like cardiovascular diseases, mood disorders, cognitive decline (memory and concentration problems), and bone density loss(36). Refer all women undergoing RRSO to counselling on psychological and sexual health.
· After RRSO Before Age 45: Routine HRT until age 50 for patients without contraindications with a reassessment thereafter.
· RRSO After Age 45: HRT decisions should be individualized.
· Choice of Therapy in Healthy BRCA carriers: Women under age 50 can choose HRT based on personal preference and side effects, as no specific formulations have shown a lower breast cancer risk in studies at time of writing these guidelines. Micronized progesterone or dehydrogesterone may be preferred. Topical vaginal estrogens are of critical importance for prevention and treatment of vaginal dryness.
· Combined estrogen-progestin therapy is necessary for women with an intact uterus, while estrogen-only therapy can be used after hysterectomy.
· In women with a history of BC, HRT is contraindicated, however, for triple negative BC it can be considered in an oncology consultation.
Bone Density
· A baseline bone density scan is recommended at six months post-RRSO.
· Follow-up intervals depend on HRT use:
· Without HRT: Annual scans.
· With HRT: Scans every three years.

2. Other malignancies:
Surveillance for malignancies other than BC and OC represents a controversial area with evolving recommendations, as both risk evaluation and surveillance efficacy remain inadequately established, and there is substantial variability between studies. Regarding gastrointestinal malignancies (pancreatic, gastric, biliary, and colorectal), quantification of risk profiles and validation of screening modality efficacy for these malignancies remain unclear. 
· Since evidence is limited thus far, we recommend routine consultation with a gastroenterologist for all BRCA PVCs at age 50, for risk assessment of pancreatic, gastric and colorectal cancer, and surveillance accordingly. 

I. Pancreatic cancer surveillance
BRCA carriers are at increased risk for pancreatic cancer with a RR of 2.36 and 3.34 for BRCA1 and BRCA2, respectively(37). 
· All BRCA2 carriers are recommended to consider pancreatic screening.
· BRCA1 carriers with a 1st or 2nd degree relative with pancreatic cancer (from the same parental lineage as the PV) are recommended to undergo screening. 
· Pancreatic screening: endoscopic US or MRI, beginning at age 50 or 10 years earlier than age at pancreatic cancer diagnosis in the family. 


II. Gastric Cancer Surveillance 
There is an increase in gastric cancer risk for BRCA1 and BRCA2 PV carriers. However, the absolute lifetime risk for BRCA2 PV carriers is only about 3.5% (37).
· Women with a family history of gastric cancer should be referred to a genetic clinic specializing in gastrointestinal cancers for individual risk assessment and management planning, starting at age 50 or 10 years before the youngest relative’s age at diagnosis.
· [bookmark: _Hlk199249976]Further research is needed to establish the efficacy of endoscopy and/or H. Pylori testing as routine screening for all BRCA carriers.

                III.  Gallbladder Cancer:
The absolute risk for gallbladder cancer in BRCA PV carriers is low (e.g., 1.6% for BRCA1). 
· No specific surveillance recommendations are made.

                                IV. Colorectal Cancer:
· Women with a family history of colorectal cancer should be referred to a genetic clinic specializing in gastrointestinal cancers for individual risk assessment and management planning, starting at age 50 or 10 years before the youngest relative’s age at diagnosis.

V. Melanoma:
BRCA2 carriers may have a slightly higher risk of melanoma (RR = 2.5), though evidence is limited(39); no special recommendations exist for melanoma surveillance. Only one study found a significant increase in risk for Ocular Melanoma in BRCA PV carriers(40); no special recommendations exist for ocular melanoma surveillance.

· An annual skin examination can be considered when there are family history of skin cancer or personal risk factors (i.e., fair skin or intensive sun exposure) exist.
 
3. Lifestyle and Health Behavior Recommendations for BRCA PV Carriers:
· Encourage regular physical activity and maintaining a healthy body weight in BRCA PV carriers, which may be even more important than in the general population(41).
· BRCA carriers should be counselled about the increased risk of breast cancer associated with alcohol consumption and be advised to limit alcohol intake to 1-2 drinks per week.  
· Sunscreen use and avoiding smoking should be recommended.
· Emphasize that HRSC Clinic surveillance is not a substitute for routine gynecological screening (e.g., standard cervical cancer screen) which is recommended as for the general population.
__________________________________________________________________________________
Table 1: Cumulative incidence of breast and ovarian cancer among women with PVs in BRCA1 or BRCA2 ascertained via unaffected AJ males (Based on Gabai-Kapara et al, Table 1(8)).
	
	To Age, y
	BRCA1 (SE)
	BRCA2 (SE)

	Risk of Breast Cancer

	
	30
	0.02 (0.02)
	0

	
	40
	0.17 (0.04)
	0.04 (0.03)

	
	50
	0.35 (0.06)
	0.09 (0.05)

	
	60
	0.41 (0.06)
	0.26 (0.08)

	
	70
	0.52 (0.08)
	0.32 (0.09)

	
	80
	0.60 (0.10)
	0.40 (0.11)

	Risk of Ovarian cancer

	
	40
	0
	0

	
	50
	0.05 (0.03)
	0.03 (0.03)

	
	60
	0.27 (0.07)
	0.07 (0.05)

	
	70
	0.47 (0.10)
	0.13 (0.07)

	
	80
	0.53 (0.11)
	0.62 (0.18)

	Risk of either Breast or Ovarian Cancer
	
	
	

	
	30
	0.03 (0.02)
	0

	
	40
	0.23 (0.05)
	0.04 (0.03)

	
	50
	0.41 (0.06)
	0.16 (0.06)

	
	60
	0.60 (0.07)
	0.33 (0.09)

	
	70
	0.77 (0.07)
	0.47 (0.11)

	
	80
	0.83 (0.07)
	0.76 (0.13)
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