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Abstract
Objective—To assess patients' preferences of the timing of referral for genetic counseling and
testing in relation to the diagnosis, treatment and recurrence of ovarian, tubal, or primary
peritoneal cancers.

Methods/Materials—Ninety-two patients who underwent counseling and testing by one
certified genetic counselor were identified. Introductory letter, consent form and questionnaire
were mailed to gather information regarding factors influencing the decision to undergo genetic
counseling and testing and opinions regarding optimal timing. Medical records were reviewed for
demographic and clinical data.

Results—Of 47 consenting women, 45 underwent testing. Eight (18%) were found to have a
genetic mutation. Women lacked consensus about the optimal time for referral for and to undergo
genetic testing, though women with stage I disease preferred testing after completion of
chemotherapy. Most women were comfortable receiving the results by phone, but 1/3 preferred an
office visit.

Conclusions—Patients' views regarding the best time to be referred for and undergo counseling
and testing varied greatly. Due to the high mortality of this disease, clinicians should discuss
referral early and personalize the timing to each patient. The subset of patients who prefer results
disclosure during an office visit should be identified at the time of their initial counseling.
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Introduction
Ovarian, fallopian tube and primary peritoneal cancers are the most lethal gynecologic
malignancies, causing an estimated 15,500 deaths in the United States in 2012.(1) It is
believed that 12-16% of these cancers are due to inherited susceptibility.(2-5) Most of these
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result from a mutation in the BRCA1 or BRCA2 genes.(6-8) While BRCA mutations were
initially identified to have a high prevalence in Ashkenazi Jewish women, mutations in these
genes have been identified in multiple ethnic and racial groups.(5, 9, 10) Recent data
suggested that 23% of women with high-grade serous ovarian cancers harbor a germline
mutation in one of the BRCA genes(11) with the rate of BRCA mutations in women with
fallopian tube cancer being even higher, ranging from 20-43%.(11-13) Genetic testing in
women with ovarian cancer has significant implications. BRCA mutations have been
associated with improved survival(14-16) and increased responsiveness to chemotherapy
regimens.(17, 18) Recently, BRCA-mutated ovarian cancers have been shown to be
particularly sensitive to poly ADP ribose polymerase (PARP)-inhibitors.(17, 19, 20)

Additionally, identification of a BRCA mutation allows for counseling and testing of other
family members with the potential to intervene with risk reduction strategies before
oncogenesis occurs. Negative results can reduce anxiety and allow for more informed
counseling of women from high-risk families. Genetic testing of all women with a history of
epithelial ovarian cancer is recommended as per NCCN guidelines(21) and Medicare
guidelines cover genetic testing for women with a personal history of these cancers.(22)

The optimal time to provide genetic counseling and perform genetic testing for women
diagnosed with ovarian cancer is unclear. Early disclosure may reduce uncertainty, but
women coping with a new cancer diagnosis may have difficulty processing the risks and
benefits of genetic testing. A study evaluating women newly diagnosed with breast cancer
found no difference in patient satisfaction between counseling prior to or after definitive
surgery.(23) In breast cancer, this is of particular importance as knowledge of mutation status
may influence immediate treatment recommendations including the performance of
concomitant contralateral risk-reducing mastectomy and risk-reducing bilateral salpingo-
oophorectomy.(24)

Ovarian, fallopian tube and primary peritoneal cancers differ from breast cancer as most are
diagnosed in advanced stages when patients present with symptoms. While the diagnosis
may be suspected prior to surgery, definitive diagnosis can only be made after pathological
examination of the surgical specimen, limiting the feasibility of preoperative testing. Thus,
the timing of genetic counseling and testing must balance the necessity for immediate testing
with the stress patients feel as they cope with the diagnosis of ovarian cancer, treatment
plans and prognosis.

A prior study reported a single institution's experience in the timing of genetic counseling in
ovarian cancer, demonstrating that a third of patients underwent genetic testing after
documented recurrence with some undergoing testing during end of life care.(25) However,
patients' preferences were not assessed. In this study, we evaluated patients' preferences for
the timing of genetic counseling and testing in relation to the diagnosis, treatment and
recurrence of ovarian, tubal, or primary peritoneal cancer.

Materials and Methods
Study Design

We identified for inclusion all patients 18 years of age or older who were treated for
epithelial ovarian, fallopian tube or primary peritoneal cancer at Washington University
School of Medicine/Barnes-Jewish Hospital and who underwent genetic counseling between
January 1, 2010 and December 31, 2011. All genetic counseling was performed by one
certified genetic counselor (S.A.B.). The study protocol was approved by the Washington
University School of Medicine Human Research Protection Office (HRPO# 201111163).
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We were unable to find a previously validated questionnaire that addressed the topics
relevant to our research question. Therefore, the authors developed questionnaire items
related to the timing and decision process of undergoing genetic counseling and testing.
Questions included: 1) “When do you think the best time is for a healthcare provider to
discuss the option of an appointment with a genetic counselor to review the possible genetic
component to your ovarian cancer?” 2) “When is the BEST time for an ovarian cancer
patient to actually meet with the genetic counselor?” Options for these questions were: a)
Before your first cancer surgery, b) After your staging surgery, before starting
chemotherapy, c) During chemotherapy, d) After completion of chemotherapy, at time of
remission, e) When diagnosed with recurrence or f) Other. Other questions included: 3)
“Which factors influenced your decision to schedule an appointment with the genetic
counselor the most?” 4) “If you decided to actually have genetic testing, what factors
influenced your decision?” Options for these questions were: a) Your doctor's suggestion, b)
Thought it may influence your treatment, c) Thought it may influence your medical follow-
up, d) Thought it may decrease my risk of developing other cancers, e) To benefit other
family members, f) Encouraged by family members, g) other. Additional questions included:
5) “What do you think is the best way for healthcare providers to notify patients of genetic
test results?” a) Phone call, b) In person in a provider's office, c) Written via e-mail or U.S.
Postal Service or d) Other. 6) “If you decided not to have blood drawn for DNA banking,
what factors influenced your decision?” a) I was still trying to cope with new cancer
diagnosis/treatment, b) I did not feel that DNA banking was important/valuable, c) I feared/
knew insurance would not cover the cost of DNA banking, d) Other. Patients were allowed
to choose multiple answers for each question.

Data Collection
In January 2012 an introductory letter, consent form and questionnaire were mailed to all
eligible participants to gather information regarding the factors influencing the timing of
genetic counseling and testing, as well as each patient's opinion regarding optimal timing to
offer genetic evaluation, schedule genetic counseling and undergo genetic testing. Two
weeks after the initial mailing, non-responders were contacted by phone to assess their
interest in participation. Those who declined participation were not further contacted. A
second survey was sent to those who had still not declined participation one month after the
initial invitation. Those who did not return this second survey were considered to have
declined entry in to the study.

The medical records of consenting patients were reviewed to collect relevant demographic
and clinical data, including ovarian cancer stage and histology, recurrence, other primary
cancer diagnoses, date of surgery, date of genetic counseling, date and uptake of genetic
testing, genetic test result, and uptake of DNA banking.

Genetic Counseling and Testing
Patients undergoing treatment for ovarian, fallopian tube or primary peritoneal carcinomas
are referred by their gynecologic oncologist for genetic counseling for hereditary cancer risk
assessment and genetic testing. Patients are provided a brochure describing the genetic
counseling process and a family history worksheet to assist them in obtaining detailed
cancer/medical family history information and are scheduled for an appointment. The
genetic counseling appointment includes: review of the probands personal medical history;
review of 3-generation cancer family history; discussion of the genetic testing being
recommended including specific genes being tested. Patients are counseled about possible
results, psychosocial impacts of genetic testing and the availability of free psychological
counseling services for all patients of our cancer center. These genetic counseling
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appointments typically last 45-60 minutes, and allow for ample time to answer all of the
patient's and her family's questions.

Telephone disclosure of BRCA genetic testing results is the norm in our office. The majority
of our ovarian cancer patients will be returning to our office for follow-up within 3-6 months
or sooner if they are in active cancer treatment thus providing access to the gynecologic
oncologist and/or genetic counselor for unscheduled follow-up conversation regarding the
genetic testing. Occasionally, in-person disclosure is recommended by the genetic counselor
for those patients who appear to be overwhelmed by the information presented during the
genetic counseling appointment or if requested by the patient.

Data Analysis
Since this was a cross-sectional, pilot descriptive study, we reported the frequencies (%) of
categorical measures (ex: stage, site of disease and histology) and median (interquartile
range [IQR]) of continuous measures (age at diagnosis and genetic testing and time from
diagnosis to counseling). Patients' opinions about the best timing for genetic counseling/
testing were summarized using counts and percentages. Patients' preferences as to the timing
of genetic counseling were dichotomized into prior to the completion versus after the
completion of chemotherapy. Chi-square tests, Fisher's exact tests, and Student's t-tests were
used to evaluate for differences in patients' preferences as to the timing of genetic testing. A
p-value of <0.05 was considered statistically significant.

Results
Ninety-two women met the inclusion criteria, and 47 (51%) consented to the study and
returned their questionnaires. The median age at the time of diagnosis and at the time of
genetic counseling was 57.3 (interquartile range [IQR]: 46.8-61.2) and 58.8 (IQR:
50.9-63.9) years. Most women were diagnosed with Stage III/IV disease (77%) and had
ovarian cancer (81%). All women but one described themselves as non-Hispanic Caucasian,
and 29 (62%) had obtained a college or more advanced degree. Demographic and clinical
characteristics of these patients are reported in Table 1.

Two women (4%) who underwent genetic counseling did not undergo genetic testing. These
women stated that their reasons for not undergoing genetic testing included fear that
insurance would not cover the test, coping with new cancer diagnosis/treatment and feeling
that the testing was not important. Of the 45 women who underwent genetic testing, eight
(17%) were diagnosed with a genetic mutation: 4 (9%) with BRCA1, 3 (6%) with BRCA2
and 1 (2%) with MSH2 mutations.

The median time from diagnosis to genetic counseling was 11.5 months (IQR: 3.6-48.6
months). Fifteen (32%) women were counseled after the diagnosis of a recurrence or
progressive disease while nine (19%) other women who were eventually diagnosed with
recurrent disease received counseling prior to the diagnosis of recurrence. The remaining
women (49%) remained without evidence of disease recurrence at the time of this analysis.

The 45 women who underwent genetic testing were asked when they felt the best time was
for a healthcare provider to discuss meeting with a genetic counselor. There was
considerable variation in responses regarding patients' preferences for timing of genetic
counseling: prior to surgery (15%), after surgery but before chemotherapy (22%), during
chemotherapy (22%) and after chemotherapy (28%). Only one woman felt that this
conversation should take place at the time of recurrence.
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Participants were asked to choose factors that influenced their decision to meet with a
genetic counselor. The strongest influence on women's decision was a desire to benefit their
family members (71%), and 87% reported this benefit as an influential factor. Other reasons
included: following their doctor's suggestion (60%), beliefs that it might influence their
treatment (24%) and medical follow-up (38%), decreased risk of developing other cancers
(33%) as well as encouragement from family members (16%).

Similar results were obtained when these women were queried about factors that influenced
their decision to undergo genetic testing. Most women (73%) reported that a desire to
benefit their family members was the strongest influence on this decision, with 89% overall
reporting this as an influential factor. Other reasons given included: following their doctor's
suggestion (58%), belief that it might influence their treatment (24%), belief that it might
influence medical follow-up (33%), to decrease their risk of developing other cancers (49%)
and encouragement from family members (11%). (Figure 1)

These women also expressed varied opinions as to the best time to meet with a genetic
counselor and undergo genetic testing. The largest percentage of women (41%) felt that the
most appropriate time was after completion of chemotherapy. The remaining women
expressed interest in meeting with the genetic counselor before surgery (11%), after surgery
but before chemotherapy (18%) or during chemotherapy (25%). (Figure 2) Participants were
asked what the best way was to inform patients of genetic test results. Most women (64%)
felt that it was appropriate to receive results either over the phone or via mail, but 33% felt
that results should be given in person in the provider's office.

Women with at least stage II disease were significantly more likely to prefer to undergo
genetic testing prior to the completion of chemotherapy as compared to women with stage I
disease (64% vs 14%, p=0.03). No significant difference in age, family history of either
breast or ovarian cancer, family history of BRCA mutation or disease status was seen in
women who desired genetic testing before as compared to after the completion of
chemotherapy.

DNA banking was offered to 36 of 37 (97%) of women who underwent genetic testing and
were not found to have a genetic mutation. Three of these 36 women (8%) elected to have
DNA banking. Only 86% of those who were counseled for DNA banking remembered
having been offered this option. The most common reason for not undergoing DNA banking
was the lack of insurance coverage (50%). Only 31% planned on having DNA banked in the
future.

Discussion
While women varied with regard to their views on the optimal time to undergo genetic
counseling and testing, women with Stage I disease preferred to undergo genetic testing
after completion of chemotherapy. The reason for this is unclear but may be related to the
shock of an unexpected diagnosis and need for treatment, which seemed to be of greater
concern. Patients may also desire to delay as they feel that they have too much to handle
until they complete chemotherapy. Because women varied in their preference for timing of
genetic counseling, early exploration of individual wishes for initiation of counseling might
allow tailored counseling, with greater acceptance of testing and better outcomes for patients
and family members.

Disclosure of genetic testing results in our practice is typically provided via telephone as
most of the patients are being actively treated in our office and have an established
relationship with the physicians. Our study found that one third of patients preferred to
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receive their genetic testing results in person. This highlights the need for personalization of
the genetic testing process and offering patients a choice of how to receive their results.

While DNA banking was offered to all patients who underwent genetic testing with no
identified mutation, 15% of the patients who underwent genetic testing did not remember
being offered this option for DNA banking. Patients may be relieved to hear that their
testing was negative and may not see the need at that time for DNA banking. Despite this,
approximately 30% of those queried planned on undergoing DNA banking in the future.
These data highlight the role for future follow-up with these patients and counseling on
DNA banking. Given the high mortality rate of ovarian cancer and the rapid rate of genetic
discoveries of new predisposition genes and as well as BRCA modifier genes, the option of
DNA banking is an option for all ovarian cancer patients, regardless of BRCA mutation
status.

Our study has a number of limitations. We limited our study to women who underwent
genetic counseling over a recent two year period to minimize recall bias, which resulted in a
small sample size. Just over half of eligible patients consented and returned their survey,
which could introduce selection bias. All participants had been treated and received genetic
counseling at one National Cancer Institute-designated comprehensive cancer center;
therefore our findings might not be generalizable to patients receiving care at other
hospitals. Similarly, we surveyed only a small number of patients, who also were mostly
non-Hispanic Caucasian with at least a college degree, which further limits the
generalizability of these results.

Prior studies have looked at patients' interest in genetic testing. One study found that the
majority of women had never heard of BRCA testing and nearly 90% would be interested in
testing if it directly affected their treatment or to benefit their family.(26) Other studies have
looked at the utility of decision aids in the genetic counseling process.(27,28) Patients'
opinions of treatment focused genetic testing have also previously been assessed.(29)

To our knowledge, this is the first study to prospectively describe ovarian cancer patients'
preferences regarding the timing of genetic counseling and testing. We found that patients
differed in their reported preferences for the optimal time of genetic counseling and testing
and for the best method of relaying testing results. As such, the timing for genetic
counseling and testing should be individualized to each patient. Since this was a cross-
sectional pilot study describing patients' preferences for timing of genetic counseling and
testing, further longitudinal studies might serve to validate the questionnaire we developed
in relation to patient outcomes, such as emotional distress or agreement to bank DNA for
future research.

Over half of the patients felt that genetic counseling should take place prior to completion of
chemotherapy. As such we recommend that providers discuss preferred timing of genetic
counseling early in the treatment process to maximize patients' satisfaction, and ensure that
patients and their families can avail themselves of genetic testing opportunities and the
information it provides for future medical care.
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Figure 1.
Factors influencing patients' decisions to meet with a genetic counselor and to undergo
genetic counseling testing (patients were allowed to select more than one choice).
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Figure 2.
Patients' opinion of the optimal time to meet with a genetic counselor.
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Table 1
Patient Demographic and Clinical Characteristics (N = 47)

Age at diagnosis (years) Median (IQR) 57.3 46.8-61.2

Age at genetic counseling (years) Median (IQR) 58.8 50.9-63.9

Time from diagnosis to counseling (months) Median (IQR) 11.5 3.6-48.6

N = 47 %

Race

Caucasian 46 97.9

Black 1 2.1

Tumor site

Ovary 38 80.9

Fallopian Tube 2 4.3

Primary Peritoneal 7 14.9

Stage

I 7 14.9

II 3 6.4

III 32 68.1

IV 4 8.5

Unstaged 1 2.2

Histology

High-grade serous 23 48.9

Mixed tumor 9 19.2

Low-grade/borderline 7 14.9

Endometrioid 3 6.4

Clear cell 3 6.4

Other 2 4.3

Highest Education Level

High School 18 38.3

College 18 38.3

Post-college degree 11 23.4

Disease status at the time of genetic counseling

No evidence of disease 23 48.9

Recurrence 21 44.7

Progressive 3 6.4

Family History of Breast Cancer

Yes 20 42.6

No 27 57.5

Family History of Ovarian, Tubal or Peritoneal Cancer

Yes 10 21.3

No 37 78.7
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IQR – Interquartile Range
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