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Abstract

Background: BRCA mutations carry a lifetime risk of breast and ovarian cancer. Although breast cancer occurs more 
frequently than ovarian cancer, it has lower mortality in Korea and the United states. Providing genetic counseling for BRCA 
mutation carriers provides several advantages in the prevention and treatment of both cancers. The objective of this study 
was to investigate the role of gynecologic oncologists as genetic counselors for BRCA mutation in breast cancer.

Material & Methods: We performed a retrospective review of patients diagnosed with breast cancer who had visited a 
gynecologic oncology clinic for a variety of reasons. Clinical information of age, family and personal history of cancer, and 
purpose of clinic visit was extracted from their medical records. Genetic counseling of BRCA1 and 2 mutations was offered 
to any patient who had not undergone counseling previously. Risk management and further counseling were offered to 
inform patients about risk-reducing surgery and cascade testing of family members after obtaining results of such mutations.

Outcomes: A total of 33 breast cancer patients who had visited a gynecologic clinic were selected. The most common 
purpose of visit was routine gynecological exam (16/33) and the second most common was gynecologic problems with 
fibroids, ovarian cysts, and vaginal spotting (15/33). Two patients visited for risk-reducing surgery consultation. Median 
ages at clinic visit and diagnosis of breast cancer were 46 (range, 32-69) and 44 (range, 32-69) years, respectively. Fourteen 
(14/33, 42%) patients were stage IA and three patients were triple negative (ER/PR/HER2/neu). Eighteen (18/33, 55%) 
patients were taking tamoxifen. Five patients had a family history of BRCA-related cancer. Among 33 patients, only three 
with BRCA results had BRCA counseling by a breast cancer surgeon and 11 (11/33, 37%) patients accepted BRCA gene 
testing. Two patients had BRCA1 germline mutations and two had BRCA2 mutations. Three patients had VUS (Variation 
of Unknown Mutation). Information about risk-reducing surgery and family counseling were provided for all patients who 
were positive for mutation. 

Conclusions: Genetic counseling about BRCA mutations in breast cancer patient by experienced gynecologic oncologists 
is feasible. Breast cancer patients with gynecologic issues are encouraged to receive genetic counseling by gynecologic 
oncologists. 
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Introduction

	 Breast cancer is the most prevalent type of cancer 
among women worldwide, representing 266,120/19,219 
of new cases and 40,920/2,354 of deaths in the USA/
South Korea. Ovarian carcinoma represents the seventh 
leading cancer among women in the USA/South Korea. An 
estimated 22,240/2,443 new cases of ovarian carcinomas 
will be diagnosed and approximately 14,070/1,055 ovarian 
carcinoma-related deaths are expected [1, 2]. 

	 Gynecologic and gynecologic oncology clinic visits 
and consultations related to breast cancer diagnosis and 
treatment are performed for many reasons, including common 
gynecologic problems presenting with dysmenorrhea, 
menstrual irregularity with or without uterine myoma, 
adnexal masses, infertility, menopausal symptoms, bone 
loss related to use of GnRH agonist, and endometrial cancer 
risk evaluation associated with tamoxifen use [3-8]. BRCA 
mutation patients have a lifetime risk of breast and ovary 
cancer. Physicians have a responsibility and duty to treat 
them. BRCA1 and BRCA2 germline mutations account 
for the majority of hereditary ovarian carcinoma. Affected 
patients should receive appropriate counseling [9]. Knowing 
BRCA mutation status in breast cancer patients has several 
advantages, including therapeutic gain, secondary cancer 
risk evaluation, and prevention [10, 11]. Determining the 
proportion and characteristics of women who have BRCA1 
and BRCA2 genes is important because it enables appropriate 
provision of genetic counseling and testing to those women 
and their family members as part of medical management 
[12]. There are many barriers to obtain increased rate of BRCA 
testing among breast cancer patients. These barriers include 
psychological stress, cost, physician awareness, counseling 
information timing, and provider position [13-17]. Referral 
and counseling can be easily missed for those with BRCA 
mutations in ovarian cancer [18]. The same is true for BRCA 
mutations in ovarian cancer patients seeking medical attention 
for breast problems. Physicians can be counselors for these 
patients and their family members. Further, new technology 
for gene sequencing has made it easier to perform screening 
using multiple gene panels [19]. Studies that determine the 
impact of genetic risk evaluation about BRCA mutations 
among breast cancer patients who visit gynecologic clinics 
are insufficient. Therefore, the objective of this study was 
to investigate the role of gynecologic oncologists as genetic 
counselors for BRCA mutation in breast cancer. 

Material & Methods

	 We identified a total of 33 breast cancer patients 
who had visited a gynecologic oncology clinic for various 
reasons. We offered genetic counseling for hereditary breast 
and ovarian cancer. The counseling included risk assessment 
based on pathology, a concrete family history, education 
about genetics of hereditary breast and ovarian cancer, genetic 
testing methods, cost and meaning of the results, benefits and 
risks of genetic testing, and importance of sharing testing 

results with family members. After receiving informed consent, 
BRCA1/2 gene sequencing was done for approved patients. 
Among BRCA-positive and Variation of Unknown Mutation 
(VUS) patients, a second genetic counseling session for risk 
management options was performed (family counseling, risk 
reducing surgery, surveillance for BRCA-associated cancer, and 
chemoprevention). Clinical information such as age, family 
and personal history of cancer including ovarian and breast 
cancer, stage at diagnosis, and histology type was extracted 
from their medical records. Data were analyzed using SPSS 
software version 12.0 (SPSS, Inc., Chicago, IL, USA) and R 3.1.0 
(Vienna, Austria; http://www.R-project.org/). Comparison of 
means of variables was performed using Fisher's exact test, 
Independent t-test, and Mann-Whitney test. A P value < 0.05 
was considered statistically significant.

Genetic counseling

	 Genetic counseling was offered twice. At the first 
visit, pretest education including information about hereditary 
ovarian carcinoma, complete family history, and cost was 
provided. The second counseling included posttest education 
about gene sequencing results. There were three groups 
requiring counseling, the positive group (germline mutation), 
cascade testing of family members, and management education 
about risk-reducing surgery. For VUS, no treatment was 
scheduled. However, in silico analysis and cascade testing were 
provided. For mutation-negative patients with a strong family 
history, a gene panel test (except BRCA1 and 2) was suggested.

Sequencing process

	 Blood samples were collected from patients after 
obtaining informed consent. Genomic DNA was isolated 
from peripheral blood leukocytes using Wizard Genomic 
DNA Purification Kit (Promega, WI, USA) according to the 
manufacturer’s instructions. All coding exons and flanking 
introns of target genes (BRCA1 and BRCA2) were amplified by 
polymerase chain reaction on a Thermal Cycler 9700 (Applied 
Biosystems, Foster City, CA, USA) with primers designed by 
the authors. Five microliters of PCR amplification products 
were treated with 2 U shrimp alkaline phosphatase and 10 U 
exonuclease l (USB Corporation, Cleveland, OH, USA). Direct 
sequencing was performed using Big Dye Terminator Cycle 
Sequencing Ready Reaction Kit on an ABI Prism 3130 Genetic 
Analyzer (Applied Biosystems). Sequences were analyzed using 
the Sequencer program (Gene Codes Corporation, Ann Arbor, 
MI, USA) and were compared to reference sequences. Sequence 
variations were described according to the recommendations 
of the Human Genome Variation Society (http://www.hgvs.
org/mutnomen/). 

Results

	 Procedures were offered to patients as shown in 
Figure 1 according to patient approval and request. The median 
age of breast cancer diagnosis was 44 years (range, 32 to 69 
years) and the median age for visiting a gynecologic clinic and 



undergoing BRCA testing was 46 years (range, 35 to 70 years). 
The frequency of family history of cancer was 36% (12/33). 
Patients were equally divided between BRCA-related and non-
BRCA-related cancer history. Fourteen (14/33, 42%) patients 
were stage IA and three patients were triple negative (ER/PR/
HER2/neu). About half (19/33, 58%) of these patients received 
chemotherapy. Tamoxifen treatment was prescribed in about 
50% (18/33, 55%) of patients. Eighteen percent of patients 
received GnRH agonist (Table 1). The main primary purpose 
of visit for our patient cohort was routine gynecological 
exam (16/33, 48%). The second most common reason was 
gynecologic problems with pelvic mass like uterine myoma 
and adnexa mass (11/33, 33%). Two patients visited for risk-
reducing surgery consultation based on family history or age 
without knowledge of BRCA mutation. Four of 33 patients 
were seeking consultation for menopausal symptoms and 
bone loss problems (12%) (Table 2). Three patients received 
or had heard about genetic mutation risk through their breast 
cancer surgeon. However, most (30/33 91%) patients had not 
received any education before the gynecologic clinic visit. The 
number of consultation requests and referrals from breast 
cancer surgeons was 10 (10/33, 30 %). Most (23/33, 70%) 
patients had not received a referral. The amount of counseling 
received was 35.63 minutes (range, 30 to 60 minutes). After 
education, 11 (11/30, 37%) patients accepted BRCA gene 
testing. Among 33 patients, only 3 had BRCA counseling, 
resulting in breast cancer surgery (Table 3). Two BRCA1 
germline mutation patients and two BRCA2 mutation patients 
were found. There were 3 VUS patients. Risk-reducing surgery 
and family counseling were suggested for patients who were 
positive for mutation (Table 4). 
     
variables No(percents)
Routine check 16(48%)
Gy poroblem 11(33%)
 Ovary cys. tumor 5
 Myoma 6
GnRH against, Menopause Sx 4(12%)
Risk reducing surgery(RRS) 2(6%)

Table 1. Patient characteristics

Variables No(percents)
Genetic education experience before 
GY clinic visit
Yes 3(9%)
No 30(91%)
Physician referral for GY clinic visit
Yes 10(30%)
No 23(70%)
Counseling time. min 32.63 (30-60)
Gene test approval rate 11/30(37%)

Table 2. Reasons for clinic visit

Variables No (percents)
BRCA1 Germline mutation 2
BRCA2 Germline mutation 2
VUS 3
Negative 4

Table 3. Genetic counseling education and approval

Variables Breast ca(n=33)
Age at diagnosis, years 44(32-69)
Age at GY clinic visit 46(35-70)
Family history* 12*(36%)
BRCA related 6(18%)
BRCA non related 6(18%)
Stage
Stage  I 14(42%)
Stage  II 11(33%)
Stage III 3(9%)
Unknown 5(9%)
ER/PR/HER2(/-/-) 3(9%)
Adjuvant Tx
Chemotherapy 19(58%)
Radiation 21(64%)
Tamoxifen Tx 18(55%)
GnRH against 6(18%)

Table 4. Test & counseling results

*:BRCA-related: Breast, Ovary, Pancreas, Prostate Cancer

Discussion

	 This study emphasizes the role of gynecologic 
oncologists as genetic counselor in providing genetic counseling 
information and test result education for breast cancer patients. 
BRCA mutation test accessibility has risen over the last few 
years with advances of technology. There are many breast 
surgeons providing genetic counseling and testing services 
[20]. However, there are several barriers that prevent patients 
from obtaining BRCA testing, including mental stress, cost 
of test, physician awareness, counseling timing, and provider 
attitude [13-17]. 

	 The frequency of germline BRCA mutation is around 
15% in triple-negative breast cancer registry [21]. In our study, 
there were 3 (9%, 3/33) triple-negative patients. Of these, one 
patient had a BRCA 2 mutation with a sister having breast 
cancer. Thus, she underwent risk-reducing bilateral salpingo-
oophorectomy. 

	 There are several advantages for gynecologic 
physicians to have knowledge of BRCA mutation status among 
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breast cancer patients. The mutation status can inform them 
on whether they should operate on suspicious adnexal masses 
[8]. Breast cancer patients are at high risk for uterine myoma 
[3]. In our study, we found 5 adnexal masses and 6 uterine 
myoma patients. Although they were not associated with 
germline BRCA mutations, these might be opportunities for 
gynecologist counseling. Recent studies do not recommend 
routine endometrial surveillance for asymptomatic breast 
cancer patients on tamoxifen, even though they are at increased 
risk for endometrial cancer [5]. This adds another reason to 
visit a gynecologic oncologic clinic. In the present study, 18 
(18/33, 55%) patients were taking tamoxifen. BRCA mutation 
has been reported to be associated with endometrial cancer in 
some types [22]. 

	 Several menopausal symptoms are issues for breast 
cancer patients, including bone loss problems [23]. Several 
non-pharmacologic therapies including acupuncture and 
cognitive behavioral therapy have been suggested instead of 
hormonal agents [24]. Specific considerations regarding bone 

Figure.1: Genetic counseling procedure
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loss associated with premature menopause among breast 
cancer patients have been proposed [25], providing additional 
motivation for a clinic visit. 

	 A recent report in Korea has shown that 
implementation of national health insurance coverage (18 
August 2005) for BRCA1/2 genetic testing has reduced refusal 
rate [26] due to reduced cost barrier for ovarian and breast 
cancer patients. Our study had several limitations. Specialized 
genetic counselors are considered more suitable for providing 
genetic counseling and test information while audio and visual 
information may replace some roles of health care providers 
[15,17]. Further, the number of breast cancer patients is much 
greater than that of ovarian cancer patients. BRCA testing 
is easily skipped by surgeons. The indication for insurance 
coverage is not as broad as that for ovarian cancer patients. 
Diagnostics between these two cancers also vary as ovaries are 
internal and breasts are external. Consultation and cooperation 
between breast surgeon and gynecologic department is 
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necessary to ensure optimal management of treatment. 

	 In summary, genetic counseling about BRCA 
mutations in breast cancer patients by an experienced 
gynecologic oncologist is feasible. Breast cancer patients with 
gynecologic issues are encouraged to obtain genetic counseling 
from gynecologic oncologists.
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