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Abstract

Purpose—To better understand the longitudinal risks and benefits of telephone disclosure of
genetic test results in the era of multi-gene panel testing.

Patients and Methods—Adults who were proceeding with germline cancer genetic testing
were randomized to telephone disclosure (TD) with a genetic counselor or in-person disclosure
(IPD) of test results (i.e., usual care). All participants who received TD were recommended to
return to meet with a physician to discuss medical management recommendations.

Results—A473 participants were randomized to TD and 497 to IPD. There were no differences
between arms for any cognitive, affective or behavioral outcomes at 6 and 12 months. Only 50%
of participants in the TD arm returned for the medical follow-up appointment. Returning was
associated with site (p<0.0001), being female (p=0.047), and not having a true negative result
(p<0.002). Mammography was lower at 12 months among those who had TD and did not return
for medical follow-up (70%) as compared to those who had TD and returned (86%) and those who
had IPD (87%, adjusted p <0.01).

Conclusion—Telephone disclosure of genetic test results is a reasonable alternative to in-person
disclosure, but attention to medical follow-up may remain important for optimizing appropriate
use of genetic results.

Keywords

Cancer genetic testing; Communication of genetic test results; telephone communication;
multigene panel testing; medical management after genetic testing

INTRODUCTION

Clinicians are increasingly using telephone communication to provide genetic counseling
and return test results.1~8 Telephone delivery has several potential benefits, among them
improving access to genetic counseling.”8 To date, two large multi-center randomized
studies have reported that genetic counseling by phone is not inferior to in-person
counseling for BRCA1/2testing.3-> These studies, however, took place before the era of
multi-gene panel testing (MGPT), leaving uncertainty about the appropriateness of
telephone counseling for broader sequencing.®-16 MGPT is associated with a greater risk of
uncertainty related to variants of uncertain significance, uncertain risk estimates for some
genes, and uncertain medical management strategies.>-11 Currently, there are limited data on
longitudinal patient outcomes following MGPT, raising additional concerns that patients
could misunderstand their results, experience anxiety or uncertainty about their findings,
and/or potentially adopt inappropriate screening or risk reducing behaviors.%-1°

Results from the randomized multi-center COGENT (Communication Of GENetic Test
results by telephone) Study (2017) confirmed non-inferiority of telephone disclosure for
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short-term outcomes (e.g. immediately post-disclosure) following the return of MGPT
results.2:17 Enrollment for the COGENT study opened before MGPT became widely used in
the clinical setting. For this reason, participants who were enrolled at the beginning of the
recruitment period received BRCA1/2testing whereas participants who were enrolled later
were offered MGPT, consistent with current clinical practice. To better understand the
longitudinal risks and benefits of telephone disclosure in the era of MGPT, we report the 6
and 12 month outcomes from the COGENT Study, with a focus on follow-up with a
physician after telephone disclosure with a genetic counselor.

MATERIALS and METHODS

As previously described, COGENT was a multi-center, randomized, non-inferiority trial
comparing disclosure of genetic test results by telephone with a genetic counselor to usual
care (in-person disclosure with a genetic counselor) (NCT01736345).1 The institutional
review boards at all sites approved this study. All participants were recruited at the end of
their in-person pretesting counseling session and signed a written informed consent. Primary
noninferiority analyses were previously reported.!

819 English speaking adult participants who proceeded with genetic testing for breast,
gynecologic, or gastrointestinal cancer syndromes were recruited from 5 clinical cancer
genetics programs after completing clinical in-person pre-test counseling with a genetic
counselor.

Participants were randomized to telephone disclosure (TD) or to in-person disclosure (IPD),
stratified by study site and gender. TD sessions were scheduled with a genetic counselor.
While it is standard in the field for genetic counselors to discuss with patients the potential
impact of the patient’s genetic test results on their medical care, patients must implement
screening, chemoprevention or risk- reducing surgeries with a medical provider. Because in-
person discussion of medical management with a medical provider following disclosure of
cancer genetic test results was standard practice when this study was conducted, all
participants in the TD arm were recommended to return for a clinic visit with a site medical
provider (physician or nurse practitioner) to discuss and implement medical management
strategies. In-person disclosure (IPD) sessions were scheduled with a genetic counselor.
Medical management discussions with either a physician or NP occurred during the same
visit, consistent with usual care across sites.

Participants completed a baseline survey (TO0), a post-disclosure survey (T1) within several
days of disclosure and post-disclosure surveys at 6 months (T2) and 12 months (T3). 18.19
Measures are as previously described and include genetic knowledge, multi-gene
knowledge, general anxiety and depression, cancer-specific distress, uncertainty,
performance of screening and risk-reducing behaviors.!

Statistical Analysis

We report the secondary longitudinal endpoints of our trial. The primary non-inferiority
endpoints comparing baseline with 7 days were previously reported 1. While we met the
required sample size for the primary short-term noninferiority analyses, we did not have a
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sufficient sample size to perform appropriate noninferiority analyses at the 6 and 12 month
follow-up. Thus, we report superiority testing of the long-term outcomes here for
exploratory purposes. Lack of statistically significant superiority does not imply
noninferiority. We controlled for test result, gender, age, marital status, and site in the
longitudinal analyses as they differed among randomization and as-treated groups of interest
at the 6 and 12 month follow-up times. We report the full statistical methods for this paper in
the Supplementary Methods Section. We used STATA version 15 (STATACorp, College
Station, Texas). Statistical significance was a nominal p-value <0.05.

RESULTS

Enrollment, randomization and survey completion data are shown in Figure 1. 291 (30.0%)
had MGPT. There were no statistically significant differences in knowledge or affective
outcomes between randomized arms at 6 and 12 months among the full group or among the
subgroup who had MGPT (n=231). The one exception was lower MGPT knowledge at 6
months among those in the TD arm, though there were no differences at 12 months. There
were no significant differences in performance of screening breast MRI, colonoscopy or
prophylactic surgeries between arms, even among the subgroup who had MGPT.

Of the 387 participants who received TD with a genetic counselor, 50% (n=192) did not
return for the recommended in-person medical follow-up. In a multivariable logistic model,
returning for follow-up varied by site (p<0.0001 for comparison among sites) and was
associated with being female (27% of men return v. 52% of women, adjusted OR=3.43 for
women, p=0.047) and not having a true negative result (18% with a true negative result, 49%
with an uninformative negative result, 53% with a variant of unknown significance (VUS),
and 88% with a positive result returned, adjusted ORs=4.3 uninformative negative, 5.9 for
VUS, 46.0 for positive result, vs a true negative result, p<0.002 for all three comparisons).

There were no significant differences in knowledge or most affective outcomes among those
randomized to IPD, those randomized to TD who returned for medical follow-up and those
randomized to TD who did not return for medical follow-up. The one exception was lower
cancer-specific distress among those who had TD and did not return for medical follow-up
as compared to both other groups (Fig 2a—d). There was lower performance of
mammography at 12 months among those who had TD and did not return for medical
follow-up (70%) compared to those who had TD and returned for follow-up (86%) and those
who had IPD (87%, adjusted p <0.01). We found no difference between groups for change in
other behaviors (Fig 2e—i).

In exploratory analyses, there were no significant differences in outcomes between
randomized arms for subgroups with a positive or true negative result. Among those who
received a VUS, those in the TD arm had greater genetic knowledge and higher depression
at 12 months. There was also higher reported performance of mammography at 6 months
among those in the TD arm. With the exception of increased cancer-specific distress at 12
months among those in the IPD arm, there were no differences between arms among those
with an uninformative negative result.
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DISCUSSION

These longitudinal results from a randomized study comparing telephone to in-person
disclosure of genetic test results, including from MGPT, suggest no significant differences in
cognitive, affective, or behavioral outcomes in either the short or longer term. While two
prior randomized studies reported similar findings, it was unclear whether their outcomes
extended to the more complex MGPT context.3:56 Because the current findings include
subgroup analyses by test result, they provide important longitudinal data regarding the
outcomes of telephone disclosure in the era of MGPT.

A critical finding in this real-world study was that half of participants who received results
by phone did not return for the recommended follow-up with a cancer genetics provider to
further discuss their results and medical management. We also found lower performance of
mammaography among those who did not follow-up. These data suggest that while there may
not be differences in screening and risk-reducing behaviors among patients who receive their
results by phone with a genetic counselor and return for medical follow-up, adherence to
recommended screening may nevertheless be lower among patients who do not return.

As telephone counseling and disclosure is more widely adopted, these findings highlight the
critical need to continue studying how patients and their providers use genetic test results
over time to inform cancer risk management. This is especially true in the setting of more
complex MGPT, where there is greater uncertainty and recommendations for risk
management are still evolving.1® It is worth acknowledging that, when COGENT was
conducted, discussing medical management with a medical provider following disclosure of
results was standard practice. Since then, many cancer genetics programs have moved
toward telephone disclosure of results and have eliminated the recommendation for follow-
up. While this approach may be reasonable for patients who receive a true negative result,
we found that many patients with a negative or VUS result did not return for medical follow-
up. One possible interpretation of this finding is that participants perceived a negative result
as indicative of a low risk of cancer. Recognizing that some negative results may not provide
clear information about cancer risk, it is essential that genetics providers help patients
appreciate the difference between true negative results and uninformative negative results/
VUSs. Although there may be some patients for whom follow-up is less important,
determining which patients should receive follow-up remains a question for further study.
One potential benefit of phone disclosure is that, by providing patients with their results in
advance of a medical follow-up appointment, patients have time to consider and reflect on
their results and identify additional questions. Although two visits may appear redundant,
this approach could help patients understand complex information and make informed
choices about their care.

Among patients who did not return for follow-up, it is possible that some may have shared
their results with other health care providers. As genetic testing and telephone counseling
and disclosure expands, we anticipate that patients will increasingly discuss their results
with other health care providers rather than follow-up with a cancer genetics specialist. This
shift will likely require continued cancer genetics education, particularly for primary care
providers. Equally important, a transition to telephone disclosure of genetic test results, or
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fully remote counseling for both pre- and post-test counseling, will also need to account for
genetic provider time as there is currently insufficient reimbursement for telephone
disclosures.

In conclusion, telephone disclosure of genetic test results is a reasonable alternative to in-
person disclosure. Attention to medical follow-up, and ensuring adequate understanding of
negative and VUS results, may help optimize the use of genetic results. With greater reliance
on remote genetic services, we anticipate that genetic counselors will increasingly become
critical members of the healthcare team, educating patients, as well as their non-genetic
providers, through collaborative care models.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 —. Consort Diagram
*All surveys used in analysis were completed with-in 0-7 days of being sent.
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Baseline=0-7 days after pre-test counseling, Post-Disclosure=0-7 days after result
disclosure counseling, 6 Mo.=6 Months after disclosure counseling, 12 Mo.=12 Months
after disclosure counseling.

IPD=In-Person Disclosure

TD-Y-IPA=Telephone Disclosure with recommended Follow-Up In-Person Appointment
with a Medical Provider

TD-N-IPA=Telephone Disclosure without recommended Follow-Up In-Person Appointment
with a Medical Provider

For comparison of risk reducing and screening behaviors between arms, we removed those
with a true negative or unknown test result under the age of 40.

All findings not statistically significant unless indicated.
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