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Abstract

OBJECTIVE—To estimate the incidence of genetic counseling referral for ovarian cancer
patients who are at substantial risk for a BRCAL or BRCA2 mutation.

METHODS—An analysis was performed of new ovarian cancer patients who were seen at a
comprehensive cancer center from January 1, 1999, through December 31, 2007. Patients at
substantial (more than 20-25%) risk for a BRCA1 or BRCA2 mutation were identified and
records reviewed for referral to genetic counseling. Time to referral was estimated using the
Kaplan-Meier method.

RESULTS—A total of 3,765 epithelial ovarian cancer patients were seen during the 9-year
period. On average, 23.8% of patients met substantial-risk criteria for BRCA mutations. In 1999,
only 12% of patients at substantial-risk were referred. Referral improved over time with 48%
referred in 2007 (P<.001). Newly diagnosed patients were more often referred for genetic
counseling than new patients with recurrent disease or those seen as second opinions. African-
American women meeting substantial-risk criteria were less likely to be referred than were white
or Hispanic women (P=.009).

CONCLUSION—AIthough dictated family history was accurate, interpretation of risk for
BRCAL or BRCA2 mutations and subsequent referral to genetic counseling was poor. Although
there was significant improvement over time, 50% of substantial-risk patients still were missed.
Systematic efforts to identify those ovarian cancer patients at substantial risk for a BRCA1 or
BRCA2 are necessary.

LEVEL OF EVIDENCE—III

Clinical genetic testing for germline mutations in BRCAL and BRCAZ2, the genes that
account for the majority of hereditary breast and ovarian cancer families, has been available
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for more than a decade. [1,2] In the general population, the frequency of BRCA1 or BRCA2
mutations is estimated to be 1 in 300-500. [3-5] Among breast cancer patients,
approximately 5% have germline mutations in BRCA1 or BRCAZ2. [6] Recent population-
based studies of ovarian cancer patients found that 11.7%-15.3% had germline mutations in
BRCA1 or BRCAZ2. [7,8]

Multiple prediction models have been developed to estimate the likelihood that a particular
individual has a germline mutation in BRCA1 or BRCA2. [9-12] Published consensus
guidelines also help guide clinicians to identify individuals at increased risk for BRCAL or
BRCA2 mutations. [13-15] Consistent with criteria in the prediction models, the American
College of Obstetricians and Gynecologists Practice Bulletin on Hereditary Breast and
Ovarian Cancer syndrome defines criteria for ovarian cancer patients who are at substantial
(more than 20-25%) risk for having a BRCAL or BRCA2 mutation who should be referred
for genetic counseling. [15] These include women with ovarian cancer who 1) also have a
personal history of breast cancer; 2) are of Ashkenazi Jewish ancestry, or 3) have a close
relative with breast cancer age 50 or younger or ovarian cancer at any age. [9-14]

In recent years, it has become clear that there are important reasons to focus genetic testing
efforts on the cancer patient. First, directing genetic testing efforts toward cancer patients
rather than unaffected individuals is an efficient means to identify the specific deleterious
mutation in a family. [16-18] Once the specific mutation is identified, unaffected family
members can be offered accurate genetic testing just for the known mutation. In this setting,
both positive and negative genetic test results are interpretable and informative. Although
genetic testing in the past has not had an effect on the treatment of ovarian cancer patients,
clinical trials of poly ADP ribose polymerase inhibitors currently are underway specifically
for breast and ovarian cancer patients with BRCA1 or BRCA2 mutations, and different
therapeutic regimens may be prescribed based on a patient’s genetic test results. In addition,
BRCA status has prognostic significance for ovarian cancer patients. [19-23]

Given the importance of identifying ovarian cancer patients who are highly likely to carry a
BRCAL or BRCA2 mutation, the question remains: “How successful are physicians at
identifying these individuals?” The purpose of this study was to estimate the incidence of
referral of new ovarian cancer patients who had a substantial (more than 20-25%) risk for
having a BRCA1 or BRCA2 mutation. We hypothesized that even at a tertiary cancer center,
ovarian cancer patients who had a personal or family history highly suggestive for a BRCA1
or BRCA2 mutation were not adequately being identified and referred for genetic
counseling.

MATERIALS AND METHODS

Approval was obtained from the University of Texas M.D. Anderson Cancer Center’s
institutional review board. All patients with a diagnosis of ovarian, fallopian tube or primary
peritoneal cancer registered as new patients at our institution from January 1, 1999, to
December 31, 2007, were identified from our institutional tumor registry. All patients with
epithelial ovarian, fallopian tube or primary peritoneal cancer who were seen as a new
patient by either gynecologic or medical oncologists and who had a full initial history and
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physical in their medical record during the study period were included. Patients with
nonepithelial ovarian cancer, tumors of low malignant potential, and patients who did not
have a full evaluation or who were seen for a malignancy other than ovarian cancer were
excluded. The initial history and physical in the medical record was reviewed for family
history and personal cancer history information. When available, this same data were
abstracted from a personal history data questionnaire filled out by the patient. Clinical and
demographic information was collected.

Individuals were identified who had personal or family histories meeting the following
substantial (more than 20-25%) risk criteria for having a BRCA1 or BRCA2 mutation: 1)
women with a personal history of both breast and ovarian cancers (peritoneal and fallopian
tube cancers are included), 2) women with ovarian cancer who are of Ashkenazi Jewish
ancestry, or 3) women with ovarian cancer and a close relative (first-, second-, or third-
degree relative) with breast cancer age 50 or younger or ovarian cancer at any age. [14,15] A
documented discussion recommending genetic counseling or evidence of a requisition or
visit with the genetic counselor counted as a genetic counseling referral for the purposes of
this study. If documentation from the initial visits did not acknowledge a discussion
regarding genetic counseling, then the medical records from all subsequent patient visits at
our institution were reviewed for evidence of referral to genetic counseling at a later date.
Individuals who were diagnosed with a BRCA1 or BRCA2 mutation before their initial visit
to our institution were included in the analysis as a successful referral to genetic counseling.

Descriptive statistics, Cochran-Armitage trend test, Fisher’s exact, t test, log-rank test, and
Kappa statistics with an a-level of 0.05 were utilized for analysis. Time to referral was
estimated using the Kaplan-Meier method. The date of the first visit to the institution for
ovarian cancer care was used as the starting point and the date of referral was determined by
a clinician dictating discussion for need of genetic counseling or by the date of the genetic
counseling consult request. Multivariate logistic regression analyses were performed. In
addition to the full model, backwards selection techniques were employed only keeping
terms that were statistically significant with P<.10.

The medical records of 5,208 women with a diagnosis of ovarian cancer registered as new
patients at our institution between January 1, 1999, and December 31, 2007, were reviewed.
A total of 3,765 women had invasive epithelial ovarian cancer and were included in the
analysis. Summary demographic information is available in Table 1. The mean age of the
women was 56 years (standard deviation +11.8 years). The majority of patients had high-
grade, serous ovarian cancer (Table 1).

The number of patients with dictated family history in the initial history and physical
increased over time from 85.6% in 1999 to 95.9% in 2007 (P<.001). Family history
information was also available from the self-reported patient history questionnaire for 2,156
(57.3%) women. Agreement between the self-reported questionnaire and dictated family
history was high (x 0.86, 95% CI 0.84-0.89). The proportion of patients meeting substantial
BRCAL or BRCAZ risk criteria was relatively stable over the 9-year study period, ranging
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from 20.2-28.8%. On average over the study period, 23.8% of patients met substantial risk
criteria for a BRCA1 or BRCA2 mutation (Table 2).

In 1999, only 12% of women with ovarian cancer at substantial risk (more than 20-25%
chance of having a BRCA1 or BRCA2 mutation) were referred for genetic counseling.
There was a significant improvement in the proportion of substantial risk patients referred
over time with 48% referred in 2007 (P<.001) (Fig. 1). There was a 28% increased chance of
referral per year when compared with the previous year (OR 1.28, 95% CI 1.17-1.40).
Although the proportion of patients at substantial risk for a BRCA1 or BRCA2 mutation
who were referred immediately improved significantly (P<.001) over the 9-year study
period, the median time to referral was more than 3 years across all study periods (Fig. 2).

Out of 3,765 ovarian cancer patients, 2,793 (74.2%) were treated at an outside institution for
ovarian cancer care before presentation to our institution. Individuals who were diagnosed
with a BRCAL or BRCA2 mutation before their initial visit to our institution were included
in the analysis as a successful referral. In total over the 9-year study period, 276 of 896
patients (30.8%) who met substantial risk (more than 20-25% chance of having a BRCAL or
BRCA2 mutation) criteria were referred for genetic counseling. Of those 276, 92 (33.3%)
patients presented as new patients to our institution having been previously referred for
genetic counseling.

In a multivariate analysis performed to predict which patients were referred out of the subset
of patients who met criteria for being at substantial risk (more than 20-25% chance of
having a BRCA1 or BRCA2 mutation), personal history of breast cancer, positive family
history of either premenopausal breast or ovarian cancer at any age, and Jewish religion
were associated with an increased odds of referral (Table 3). Other variables with a
significantly increased odds of referral include year of initial visit, age at first visit and grade
3 disease.

There was a statistically significant difference in patient type and race between ovarian
cancer patients meeting substantial risk who were referred and not referred. Newly
diagnosed patients were more often referred for genetic counseling than new patients who
presented with recurrent disease or patients seen for a second opinion (P<.001) (Fig. 3).
Ovarian cancer patients who transferred their care with recurrent disease were 56% less
likely to be referred than women who were being seen with newly diagnosed disease. Those
patients with recurrent disease who were seen for a second opinion were 77% less likely to
be referred (Table 3). African-American women with ovarian cancer who met substantial
risk criteria were less likely to be referred for genetic counseling than white women (OR
0.25, 95% CI 0.09-0.70) (Table 3).

During the 9-year time period, 242 ovarian cancer patients from this cohort were seen for
genetic counseling. Of those, 208 chose to undergo germline DNA testing for BRCA1 and
BRCA2 mutations. Of the women who underwent genetic testing, 102 (49%) were found to
have a deleterious mutation, 78 with a BRCA1 mutation and 24 with a BRCA2 mutation.
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DISCUSSION

Our study suggests that physicians are missing important opportunities to identify ovarian
cancer patients with germline BRCA1 and BRCA2 mutations. Interestingly, we found that
health care providers were dictating family history in the initial history and physical in a
large majority of patients, and there was agreement between the dictated family history and
the self-reported questionnaire. However, referral of those high-risk patients to genetic
counseling was poor in 1999, and, although improved in 2007, was still below 50%. In
addition, we found that African-American women with ovarian cancer who met the
substantial risk criteria were less likely to be referred for genetic counseling than white or
Hispanic women.

The first step to improving the delivery of health care is to understand and define the deficit.
Although this analysis is limited in that it is a single institution study, more than half of the
patients were seen elsewhere before being seen as new patients at our tertiary care cancer
center. Given the availability of cancer genetics at a tertiary care cancer center, we believe
that it is possible that the incidence of referral is even lower in a community setting.

At our institution, the process by which cancer genetic counseling services are provided has
evolved. During this study period, we did not have a systematic method for identifying those
ovarian cancer patients with high-risk criteria. Individual clinicians had different practice
patterns for referring patients to genetic counseling. This lack of a systematic approach
likely resulted in our low incidence of referral. However in 2006, genetic counselors were
integrated into the gynecology department. Now patients are seen for genetic counseling
appointments in the same clinic space where they receive their routine oncology care.
Appointments are coordinated with other clinic visits and counselors are available for urgent
consults in the outpatient and inpatient setting.

As the medical literature has evolved over the past 10 years, physicians have become more
aware of the prevalence of BRCA mutations in ovarian cancer patients. This awareness has
likely led to an increased number of referrals. Published guidelines from groups such as the
American College of Obstetricians and Gynecologists have been developed which outline
criteria for hereditary cancer risk assessment and genetic testing for germline BRCAL and
BRCA2 mutations. [13-15] In addition, patients and family members may be requesting
BRCA testing more frequently as there has been increased coverage of BRCA mutation
testing by the lay press. However, even in recent years our incidence of referral for
substantial risk patients has been surprisingly low.

It is not clear when is the best time to refer ovarian cancer patients to genetic counseling.
Family history and past medical history are routinely obtained at the initial visit and may not
be reviewed during future focused visits. A discussion regarding the need for genetic
counseling is rarely an emergency and is thus, often postponed and then overlooked. Our
findings suggest that cancer patients at increased risk for a hereditary cancer syndrome were
less likely to be referred as time elapsed after their first visit. Patients seen as new patients in
the setting of recurrent disease or for second opinions were also less likely to be referred
than patients presenting with a new diagnosis of ovarian cancer. We believe that this may be
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a result of the physician having a more focused approach to those patients and not
integrating the family or personal past medical history in the same way as they would with a
newly diagnosed ovarian cancer patient. Regardless of when each practice or physician
chooses to screen patients for risk of hereditary cancer syndromes, it is most likely to be
successful if performed in a systematic fashion.

Evidence suggests that those who already have cancer may be more willing to have genetic
testing. [24] The traditional barriers to genetic counseling such as financial concerns
[17,24,25,26] and the fear of genetic discrimination [17,27,28] may be decreased when
cancer patients are tested. In addition, testing the cancer patient for a germline BRCA
mutation is more likely to be covered by insurance. [29] Finally, the fear of genetic
discrimination may be less of an issue in individuals with cancer as their diagnosis trumps
any theoretical predictive risk implied by a germline mutation. Indeed, one recent study
found that 89% of ovarian cancer patients would be willing to have genetic testing for
BRCA mutations if it would directly affect their cancer therapy and 87% would be willing
even if it was solely to benefit family members. [30]

How many ovarian cancer patients attend genetic counseling after referral, how many decide
to undergo testing for germline BRCA1 and BRCA2 mutations, and then ultimately, how
many test positive for mutations were not the primary aim of this current analysis. In this
study we chose to focus on the physician’s role of identifying which patients fulfill
published guidelines for hereditary cancer risk assessment as it is the first step in the process
and is the only step that is under the full and direct control of the health-care provider.
Improving the number of appropriate referrals is an important aspect of cancer prevention
efforts. Indeed, 49% of ovarian cancer patients who chose to undergo testing were found to
have a deleterious mutation in BRCA1 or BRCAZ2. This high incidence of positive tests
suggests that applying published guidelines such as the American College of Obstetricians
and Gynecologists Practice Bulletin on Hereditary Breast and Ovarian Cancer syndrome
[15] to clinical practice can successfully focus genetic testing efforts in a high-risk
population.

In conclusion, failure to identify cancer patients who have an inherited cancer predisposition
has many important implications, and standardized interventions are clearly needed to
improve the incidence of appropriate referrals of cancer patients at risk for hereditary
cancers who may benefit from genetic testing. Given the current and future therapeutic
implications, greater attention to developing a systematic process of identifying cancer
patients with hereditary cancer syndromes is needed. At-risk individuals should be referred
to genetic counseling as an integrated, routine aspect of care. Although physicians
traditionally have focused their clinical efforts on cancer therapy, they also have a crucial
role in cancer prevention through the identification of individuals with hereditary cancer
syndromes.
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Fig. 1.
Proportion of patients meeting substantial (more than 20-25%) risk criteria for a BRCA1 or

BRCAZ mutation referred for genetic counseling by study year. A<.001 by Fisher’s exact
test.

Obstet Gynecol. Author manuscript; available in PMC 2017 February 07.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Meyer et al.

Page 10

P<.001
1.00
— 1999-2000
0.90 4 — 2001-2002
“ 2003-2004
— 2005-2007
0.80 4
0.70 4
?
S
[ 4
8
-
5
3
5
<
2
=
g
e
'8
0.00
0 20 40 60 80 100 120 140

Months

Fig. 2.
Kaplan-Meier curve of time to genetic counseling referral for patients meeting substantial
(more than 20-25%) risk criteria for a BRCAI or BRCA2 mutation. A<.001 by log-rank test.
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BRCAZ2 mutation who were referred for genetic counseling by patient type.
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Table 1
Demographics and Clinical Characteristics
Variable n %
Age (y) (meanzxstandard deviation) 56.37+11.80
Site of cancer
Ovary 3,569 94.89
Fallopian tube 140 3.72
Primary peritoneal 50 1.33
Millerian—not otherwise specified 2 0.05
Histology
Serous 1,981 52.62
Endometrioid 178 4.73
Clear cell 213 5.66
Mixed 995 26.43
Mucinous 59 1.57
Other histology/unspecified adenocarcinoma 339 9.00
Stage
| 316 8.39
1 219 5.82
11 2,461 65.37
v 422 11.21
Unknown 347 9.22
Grade
1 335 8.90
2 196 521
3 2,908 77.24
Unknown 326 8.66
Race
White 3,110 82.60
African American 155 4.12
Hispanic 360 9.56
Other 133 3.53
Unknown 7 0.19
Jewish
Not Jewish 3,323 88.26
Jewish, Ashkenazi ancestry 18 0.48
Jewish, not otherwise specified 143 3.80
Unknown 281 7.46
Type of patient
New diagnosis, full care 968 25.71
New diagnosis, second opinion 298 7.92
Recurrence, full care 747 19.84
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Recurrence, second opinion 1,748 46.43
Unknown 4 0.11
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Number of Patients per Year

Number (%0) of Patients at Substantial (More Than 20-25%) Risk for a BRCA1 or BRCA2 Mutation

1999:
2000:
2001:
2002:
2003:
2004:
2005:
2006:
2007:
Total 3,765

361
420
387
444
425
463
466
380
419

74 (20.50)
89 (21.19)
78(20.16)
93 (20.95)
113 (26.59)
125 (27.00)
134 (28.76)
81 (21.32)
109 (26.01)
896 (23.80)
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Table 3

Page 15

Logistic Regression-Reduced Model to Predict Patient Referral for Genetic Counseling (Including Only Those
Patients Who Met Substantial (More Than 20 — 25%) Risk for a BRCAI1 or BRCAZ Mutation)

Variable Odds Ratio P 95% Confidence Interval
Personal history of breast cancer 3.63 <.001 2.27-5.83
Family history of breast cancer age 50 or younger or ovarian cancer at any age 1.83 .021 1.09-3.07
Year of initial visit 1.28 <.001 1.17-1.40
Age at initial visit 0.97 <.001 0.95-0.99
Patient type (reference: new diagnosis, full care)

New diagnosis, second opinion 0.47 .061 0.22-1.03

Recurrence, full care 0.44 .001 0.27-0.72

Recurrence, second opinion 0.23 <.001 0.15-0.35
Grade (reference: 1)

2 1.59 445 0.48-5.24

3 2.98 .005 1.39-6.38
Jewish 251 .004 1.33-4.73
Race (reference: white)

African American 0.25 .009 0.09-0.70

Hispanic 1.39 .245 0.80-2.40
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