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Abstract

Objective: The 31-gene expression profile (31-GEP) can predict the risk
of recurrence and metastasis in cutaneous melanoma (CM). We as-
sessed the viewpoints and use of 31-GEP testing by physician assis-
tants (PAs) and nurse practitioners (NPs) for patients with CM. Meth-
ods: NPs and PAs (n = 369) completed an 18-question online survey
about their viewpoints and use of the 31-GEP risk-stratification test.
Results: Most practitioners (n = 334, 90.5%) felt prognostic testing im-
proved patient care and would recommend the 31-GEP to a colleague
(n = 333, 90.2%) or a friend or family member (n = 289, 78.3%) who
was diagnosed with CM. The 31-GEP test was used by 176 respondents
in the preceding 12 months (53%). Among users of the 31-GEP test,
78% stated that the results would impact follow-up schedule and refer-
ral, 66% overall treatment decisions, 62% sentinel lymph node biopsy
recommendations, and 50% surveillance imaging. In thin tumors (£ 1
mm), 82% of 31-GEP users and 44% of nonusers stated that the 31-GEP
results would impact their treatment plan decisions. Conclusion: The
31-GEP test significantly impacts treatment plans in CM, particularly
for thin and stage | melanomas. Importantly, even nonusers stated that
31-GEP test results would impact treatment plans as well as recom-
mendations to a friend or family member.

utaneous melanoma The majority of patients with CM
(CM) is the fifth most classified as low risk (stage I or II)
common malignancy in according to American Joint Com-
the United States, result- mittee on Cancer (AJCC) staging

ing in over 7000 deaths annually guidelines (Gershenwald et al.,
(National Cancer Institute, 2023). 2017) have an excellent prognosis.
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However, due to the large absolute number of pa-
tients diagnosed with early-stage disease, many
will have disease recurrence or death each year
(Morton et al., 2014). Therefore, it is important
to develop additional prognostic testing meth-
ods that can more accurately stratify patient risk,
identifying high-risk patients necessitating im-
aging and/or therapeutic intervention and con-
versely, those who are indeed at low risk of dis-
ease progression.

Molecular-based technologies for predicting
outcomes have received increasing interest and
are commonly used in breast cancer, uveal mela-
noma, and other diseases to improve patient care
(Sun et al., 2021; Hijazo-Pechero et al., 2021; Field
& Harbour, 2014). Moreover, there is growing in-
terest in molecular risk stratification in CM using
gene expression tests that provide prognostic in-
formation (Cohen & Kurzrock, 2022; Bollard et al.,
2021), including the 31-gene expression profile test
(31-GEP; Castle Biosciences, Inc., Friendswood,
Texas), which provides prognostic information
independent of other clinical and pathological
factors by analyzing differential gene expression
of a validated panel of 31 gene targets (Gerami
et al.,, 2015a, 2015b). The 31-GEP provides a con-
tinuous probability score between zero and one to
stratify a patient’s risk of recurrence or metastasis.
Results are classified as low risk (Class 1A), inter-
mediate risk (Class 1B and 2A), or high risk (Class
2B) for tumor recurrence or metastasis. The accu-
racy of 31-GEP testing in patients with stage I to
III CM has been validated in several prospective
multicenter studies (Lawson et al., 2015; Ferris et
al., 2017; Dillon et al., 2018; Greenhaw et al., 2018;
Keller et al., 2019; Podlipnik et al., 2019; Hsueh et
al., 2021).

Multiple clinical utility studies have shown
that providers use 31-GEP test results to help
guide treatment management and surveillance
plans (Dillon et al., 2018; Berger et al., 2016; Far-
berg et al., 2017; Schuitevoerder et al., 2018; Mir-
sky et al., 2018); however, because the care of
early-stage skin cancer is largely diagnosed and
managed in private dermatology practices, which
include dermatologists as well as nurse practi-
tioners (NPs) and physician assistants (PAs), it is
important to identify how various front-line clini-
cians engage with the 31-GEP test. Worldwide, the

number of advanced practice providers, including
PAs and NPs, is expected to continue increasing,
and they will continue to play an integral role in
delivering quality oncology patient care (Bru-
inooge et al., 2018; Ross et al., 2010; Sheringham
et al., 2021).

The purpose of this study was to assess the
viewpoints, experience, and clinical use of 31-GEP
testing by PAs and NPs for patients with CM.

METHODS

Survey Study

We collected 369 responses (Table 1) from self-
identified NPs or PAs to an 18-question electronic
survey study that was available via a website link
during the following conferences: Fall Clinical
NPPA 2020 (virtual, April 3-5, 2020), Fall Clini-
cal 2020 (virtual, October 29-November 1, 2020),
and Winter Clinical 2021 (virtual, January 16-24,
2021). The survey included 18 questions regard-
ing practice demographics, factors considered in
choosing to order the 31-GEP test for their pa-
tients, integration of the 31-GEP results into clini-
cal management, and their opinions regarding the
utility of the 31-GEP test results. The WCG Insti-
tutional Review Board (IRB) approved the study
and, although the IRB granted a waiver of consent,
the questionnaire included a consent statement
participants read before proceeding with the ques-
tionnaire. Participants were compensated with a
$25 gift card for their participation. Although the
study link was available in conference promotion-
al materials, we do not have data regarding how
many eligible participants were truly aware of the
study. Thus, we are unable to ascertain a response
rate for the study.

Statistical Analysis

Differences between survey responses were com-
pared using Chi-squared analysis. Statistical sig-
nificance was defined as p values < .05.

RESULTS

Participant Demographics

Three hundred sixty-nine self-identified NPs
and PAs who attended one of the three confer-
ences completed the survey (Table 1). Of these,
176 (47.7%) reported using the 31-GEP test. Most
of the respondents (n =190, 51.5%) reported being
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/
Table 1. Participant Demographics (All Respondents, n = 369)

Demographics
Years in practice
1-10 years
1-20 years
21-30 years
> 30 years
Type of practice
Private practice
Academic center
Other (group, HMO, multispecialty)
Currently unaffiliated
How many newly diagnosed melanoma patients did you see in 20197
<20
20-50
51-100
> 100
Does prognostic testing improve patient care?
Yes
No

Not sure

Identifying a true negative in a low-risk population
Identifying a true negative in a high-risk population
Identifying a true positive in a high-risk population

Identifying a true positive in a low-risk population

None

Test accuracy

Cost

Risks

Not applicable/Does not offer test to patients
What benefits do patients gain from 31-GEP testing?”

Increased knowledge

Relief from uncertainty

More personalized treatment options

Information relevant to life planning

Not applicable/Does not offer test to patients

Total, n (%)
190 (51.5%) 108
134 (36.3%) 64
38 (10.3%) 17
7 (1.9%) 4
341 (92.4%) 173
9 (2.4%) 1
15 (41%) 1
4 (11%) 1
224 (60.7%) 129
15 (31.2%) 50
27 (7.3%) 12
3 (0.8%) 2
334 (90.5%) 171
2 (0.5%) 1
33 (8.9%) 4

For prognostic testing, which of the following provides a benefit for patient care??

262 (71.0%)
129 (35.0%)
236 (64.0%)
246 (66.7%)

131 (35.5%) 83
40 (10.8%) 27
17 (31.7%) 56

7 (1.9%) 6
15 (31.2%) ¢}

315 (85.4%)
240 (65.0%)
258 (69.9%)
194 (52.6%)

5 (1.4%)

User3, n

Nonuser, n

82

70

21

168

14

95
65

163

29

Do patients ever express any concerns about having the 31-GEP test performed or receiving the test results??

48
13
31

1

15

Note. HMO = health maintenance organization.

\bOuestion allowed respondents to select all options that applied.

aSurvey respondents who indicated that they used (User) or did not use (Nonuser) the 31-GEP prognostic test.
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-
Table 1. Participant Demographics (All Respondents, n = 369) (cont.)

>

Demographics

Surgical excision of cancer before metastasis
Immune response

Early intervention

Incorrect 31-GEP result

Uncertain/Not familiar with test

In your opinion, which of the following could contribute to a high-risk 31-GEP test result but no recurrence or metastasis?®

Total, n (%) User3, n Nonuser, n
269 (72.9%)
183 (49.6%)
283 (76.7%)
103 (27.9%)

2 (0.5%)

Note. HMO = health maintenance organization.

aSurvey respondents who indicated that they used (User) or did not use (Nonuser) the 31-GEP prognostic test.
bQuestion allowed respondents to select all options that applied.

in practice for 1-10 years, while only 7 (1.9%) had
been in practice for over 30 years. There was no
significant difference between 31-GEP users and
nonusers regarding how long the provider had
been in clinical practice (p = .306). Most respon-
dents (n = 341, 92.4%) worked in private practice.

Factors That Influence Ordering

31-GEP Testing

When considering ordering the 31-GEP, a majority
of users considered histological subtype (n = 110,
62.5%), Clark level (n = 110, 62.5%), and patient
demographics (e.g., age, sex, clinical history; n =
107, 60.8%; Figure 1A). Additionally, tumor loca-
tion was a factor considered by 41.5% (n = 73) of
respondents, and 10.2% (n = 18) selected none of
the above. Tumor-specific factors that practitio-
ners considered included Breslow thickness > 0.8
mm (n = 156, 88.6%; Figure 1B), presence of ulcer-
ation (n = 114, 64.8%), mitotic rate (n = 101, 57.4%),
and negative sentinel lymph node biopsy (SLNB; n
=45,25.6%). Few respondents selected none of the
above (n=9, 5.1%).

Utility of 31-GEP Results in Treatment Plan
The majority of test users stated that they used the
test results to determine follow-up schedules and
referrals (n = 138, 78.4%), inform treatment deci-
sions (n = 116, 65.9%), as part of the decision to
recommend a patient receive or forego SLNB (n =
109, 61.9%), and inform surveillance imaging (n =
99, 50%; Table 2).

Among all respondents, most (n = 229, 62.0%)
replied that a high-risk (Class 2B) result for 31-
GEP testing would alter their treatment plan for a

patient with a thin tumor (Figure 2A). Specifically,
the majority of users (n = 145, 82.4%) and almost
half of nonusers (n = 84, 43.5%, p < .001 vs. us-
ers) stated that a Class 2B result would alter their
treatment plans. Significantly fewer users than
nonusers (n = 26, 14.8% vs. n = 101, 52.3%, respec-
tively, p < .001) responded that they were unsure
if a Class 2B result for a thin tumor would change
their treatment plans. Few nonusers or users re-
sponded that a Class 2B result would not change
their treatment plans (n = 8, 4.1% of nonusers and
n =5, 2.8% of users).

Results were similar when asked if receiving a
Class 2B result for a stage I tumor would change
their treatment plans (Figure 2B). More than half
(n = 217, 58.8%) of all respondents stated that it

\

Table 2. 31-Gene Expression Profile Test:
User-Specific Questions (n = 176)

n (% users)

Number of tests ordered in past 12 months

1-20 166 (94.3%)
21-50 9 (5.1%)
> 50 1(0%)

How do you use 31-GEP testing results??

Determine follow-up schedule and
referrals

138 (78.4%)

Inform treatment decisions 116 (65.9%)
109 (61.9%)
99 (50.0%)

4 (2.3%)

Decision to recommend SLNB
Inform surveillance imaging

Does not use 31-GEP

Note. SLNB = sentinel lymph node biopsy. *Question
allowed respondents to select all options that applied.
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-
A.
Patient Age/Sex/Clinical History
Histological subtype
Clark level
Location of tumor
None of the above
10 20 30 40 50 60 70
Percent
None of the | Location of Histological Patient
above tumor Clark level subtype demographics
B User 18 73 10 10 107
= Non-user 62 67 77 91 93
B.
Breslow thickness = 0.8mm
Presence of ulceration
Negative sentinel lymph node biopsy
Mitotic rate 22/mm?
None of the above
(0] 20 40 60 80 100
Percent
Breslow
thickness > | Presence of Negative Mitotic rate | None of the
0.8mm ulceration SLNB >2/mm? above
mUser 156 14 45 101 9
B Non-user 135 92 45 97 40
N\

Figure 1. Factors that influence the decision to order the 31-GEP test. Providers were asked (A) what

factors they consider when deciding whether to order 31-GEP testing, and (B) what tumor-specific fac-
tors would make them more likely to order 31-GEP testing. Participants could select all choices that ap-
plied, and the percentage of users (blue) or nonusers (orange) that selected a given choice are shown in
the graphs. The table indicates the number of users or nonusers who selected a given choice.
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~
A.
Yes
No
Not sure
0 20 40 60 80 100
Percent
Yes No Not sure
M User 145 5 26
M Non-user 84 8 101
B.
Yes
No
Not sure
0 20 40 60 80 100
Percent
Yes No Not sure
H yser 143 mn 22
M Non-user 74 9 1o
J

Figure 2. Responses regarding if a Class 2B result would change their patient management. Respon-
dents were asked if receiving a Class 2B 31-GEP result would change their management plan for a pa-
tient with a thin (T1) (A) or stage | (B) tumor. The percentage of users (blue) or nonusers (orange) that
selected each choice are shown in the graphs. The table indicates the number of users or nonusers who
selected a given choice.
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would alter their treatment plans. Again, users
were significantly more likely to state that a Class
2B result in a stage I tumor would change their
treatment plans (n = 143, 81.3% for users vs. n = 74,
38.3% for nonusers, p < .001). Users were also sig-
nificantly less likely to respond that they were un-
sure if a Class 2B result would change their treat-
ment plans than nonusers (n = 22,12.5% vs. n =110,
57.0%, respectively, p < .001).

Finally, providers were asked if there was
value in receiving a low-risk 31-GEP test result
(Class 1A) for a patient with a T1 tumor. Both us-
ers and nonusers indicated that a Class 1A result
would benefit patients by relieving uncertainty
about their cancer (n = 275, 74.5%), and it benefit-
ted providers by making them feel more confident
in their chosen treatment plan (n = 210, 56.9%;
Figure 3). A small number (n = 21, 5.7%), almost
entirely nonusers, did not feel that the Class 1A 31-
GEP test result added additional value for patients
with a Tla tumor.

Viewpoints Regarding

Prognostic Testing Utility

When asked, “Do you think that patient care
is improved when comprehensive prognostic
information is available?” the overwhelming
majority of all survey respondents (n = 334,
90.5%) responded affirmatively (Table 1). Only
2 participants (0.5%) responded that they did
not feel patient care was improved with prog-
nostic testing, and the rest (n = 33, 8.9%) did
not know. Nonusers were significantly more
likely to indicate that they did not know if pa-
tient care was improved with prognostic test-
ing than were users (n = 29, 15.0% vs. 4, 2.3%,
respectively; p < .001).

Viewpoints Regarding 31-GEP Testing

Almost all practitioners who reported using 31-
GEP testing answered that they would be very or
somewhat likely to recommend the test to a col-
league (n = 175 out of 176, 99.4%; Figure 4A). Even

4 N
Relieves uncertainty *
More confident in
treatment plan
Yes, Other L
No value h
0 20 40 60 80 100
Percent
Relieves More confident in
uncertainty treatment plan Yes, Other No value
M User 153 n4 7 1
B Non-user 122 96 14 20
N\ J

Figure 3. Responses regarding the benefits of a Class 1A result for providers. Respondents were asked
what they felt was the value in receiving a Class 1A (low risk) result for a patient with a Tla tumor. Re-
spondents could select as many choices as applied. The percent of users (blue) or nonusers (orange)
that selected each choice are shown in the graphs. The table indicates the number of users or nonusers

who selected a given choice.
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4 N
A.
Very likely
Somewhat likely
Not likely
Very unlikely
o] 20 40 60 80 100
Percent
Somewhat
Very likely likely Not likely Very unlikely
B yser 138 37 0 1
B Non-user 37 121 28 7
B.
Yes
No
Not sure
0 20 40 60 80 100
Percent
Yes No Not sure
M yser 172 0 4
M Non-user 17 4 72
N\ /

Figure 4. Likeliness to recommend 31-GEP testing. Respondents were asked (A) how likely they would
be to recommend use of 31-GEP testing to a colleague and (B) if they would recommend testing to a
friend or close relative who was diagnosed with melanoma.

among nonusers of the test, most would recom-
mend it to a colleague (n =158, 81.9%).

The majority of participants (n = 289, 78.3%)
responded that they would recommend additional
prognostic testing, such as 31-GEP testing, to a close
friend or family member diagnosed with CM (Fig-

ure 4B). Again, users were significantly less likely
to respond that they were not sure if they would
recommend prognostic testing to a friend or rela-
tive than were non-31-GEP test users (n = 4, 2.3%
vs. 72, 37.3%, respectively; p < .001); however, even
the majority of nonusers (n =117, 60.6%) stated they
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would recommend prognostic testing to a friend or
family member. Only four respondents (all non-
users) indicated that they would not recommend
prognostic testing to a friend or family member.

DISCUSSION

Across cancer types, GEP testing has demon-
strated value as a risk-stratification tool for phy-
sicians and health-care providers to guide treat-
ment and surveillance planning for patients (Sun
et al., 2021; Hijazo-Pechero et al., 2021; Cohen &
Kurzrock, 2022; Farberg et al., 2017; Mirsky et al.,
2018; Chandler et al., 2018; Ward et al., 2013; Xin
et al.,, 2017). Although most patients with stage I
or IT tumors have a good prognosis and will not
experience recurrence, many will still have poor
outcomes (Gershenwald et al., 2017; Morton et al.,
2014). National Comprehensive Cancer Network
guidelines, while not currently endorsing the use
of GEP in CM, recognize the importance of clini-
cal judgement in selecting treatment plans for pa-
tients and recommend a patient’s care be tailored
to individualized risk for poor outcomes. Previous
studies have demonstrated that the 31-GEP pro-
vides clinically actionable prognostic information
when combined or compared with known clinico-
pathologic factors (Greenhaw et al., 2018; Whit-
man et al., 2021; Jarell et al., 2022). The present
study further establishes that practitioners utilize
prognostic testing, including the 31-GEP, in the
context of other clinicopathologic features to pro-
vide the most comprehensive patient care. Tools
that more accurately predict which patients will
experience recurrence and metastasis could help
improve patient outcomes while minimizing un-
necessary procedures or surveillance imaging in
patients truly at low risk of recurrence. The 31-
GEP testing panel has been shown to accurately
predict risk of recurrence independently and in
combination with AJCC staging (Greenhaw et
al., 2018; Keller et al., 2019; Podlipnik et al., 2019;
Hsueh et al., 2021). Given its utility as a prognostic
indicator, we report the results of a survey study
assessing the use and viewpoints of NPs and PAs
toward the 31-GEP test.

Nurse practitioners and PAs who have incor-
porated 31-GEP testing into their practice report
that it adds value for their patients and clinical de-
cisions and that receiving a high-risk GEP result

(Class 2B) for a patient with an otherwise lower-
risk tumor would change their treatment plan for
that patient. Additionally, providers feel that their
patients with T1 or stage I tumors who receive a
low-risk GEP result (Class 1A) benefit from in-
creased clinician confidence in the treatment plan
and their patients benefit from increased peace of
mind about their prognosis.

Our study indicates that over 90% of NPs and
PAs feel that providing prognostic information
about a patient’s melanoma is valuable. The pro-
viders participating in our study report that prog-
nostic information for CM allows them to make
more informed treatment planning decisions, such
as follow-up schedules and referrals for SLNB.
These positions are echoed by physicians, as pre-
viously published survey results of dermatologists,
medical oncologists, and surgical oncologists indi-
cated similar viewpoints about prognostic testing
and its utility in their clinical practices (Marson
et al., 2021). Additionally, most NPs and PAs, even
those who did not report current use of 31-GEP
testing, would recommend prognostic testing to
their colleague or to someone they know if they
were diagnosed with CM.

Intriguingly, most nonusers of the 31-GEP test
would recommend it to a colleague. A potential
reason for this may be that the survey asked about
31-GEP test use in the prior 12 months; therefore,
it is possible that some respondents who used
31-GEP testing more than 12 months previously
would have been considered nonusers but may
have previously used 31-GEP testing. Additionally,
because most NPs and PAs in our study work in
a larger private practice, some of the respondents
may personally desire to order prognostic testing
for their patients, but the testing may not yet be
part of the standard-of-care treatment in the prac-
tice they work.

This study was conducted at three dermatol-
ogy-focused conferences to focus on providers
working in practices likely to be involved in pa-
tients’ melanoma diagnoses. Most respondents
worked in a private practice setting, and therefore
their responses may not be representative of those
practitioners who work in other settings. Addi-
tionally, providers who work in other fields, such
as oncology or family practice, that also diagnose
melanoma may not be represented.
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CONCLUSION

Providers believe prognostic testing is important
and adds value to patient care and decision-mak-
ing. Users of the 31-GEP test for CM report that it
can help them provide more directed and person-
alized care to patients with CM and would recom-
mend the test to their colleagues.
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