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Abstract

Background: Treatment of advanced BRAF-mutant melanoma has changed dramatically in the past 3 years thanks to the
approval of new immunotherapy and targeted therapy agents. Objectives: The goal of our survey was to investigate when
immunotherapy and targeted therapy are used in the management of advanced melanoma patients and whether differences
exist between the types of setting. Methods: Oncologists from academic centers, community-based centers, and private
clinics were invited to participate in an online survey. Survey questions addressed the proportion of BRAF-mutant patients
per treatment line, proportion of patients on targeted therapy and immunotherapy available in the United States, and
reasons for prescribing each drug class. Results: A total of 101 physicians completed the survey, of which 47 worked in a
private clinic, 33 in an academic center, and 2| in a community-based center. Academic center participants tended to see
more severe patients (P <.001) and had more patients in second-line treatment than participants from other setting types.
In addition, academic center physicians had more patients in clinical trials (P < .001), and they prescribed the ipilimumab
and nivolumab combination more frequently. In terms of sequencing, all participants used targeted therapy for severe or
rapidly progressing patients and immunotherapy for those who were less severe or slowly progressing. Conclusions: The
findings illustrate the differences in treatment approach per type of setting, with patients in academic centers more likely

to receive recently approved products or to be enrolled in clinical trials than those in community-based settings.
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Introduction

With an estimated 87 110 new cases in 2017, melanoma is
the fifth most diagnosed cancer in the United States.' Its
incidence has been steadily increasing over the past 30
years, and 9730 deaths are expected to occur in the United
States in 2017." In recent years, the approval of immuno-
therapy and targeted therapies blocking BRAF and MEK
changed the way advanced melanoma patients are treated,
and improved survival.?

Ipilimumab, a monoclonal antibody against cytotoxic T
lymphocyte antigen 4 (CTLA-4), has demonstrated benefits
in overall survival (OS) and durable response, although it has
been associated with a substantial risk of immune-related
adverse events and drug-related death.*® Other immunother-
apy agents that target the programmed cell death-1 receptor
pathway (anti-PD1 antibodies), such as nivolumab and pem-
brolizumab, have also demonstrated to improve OS when
compared with chemotherapy and ipilimumab.”® Both
nivolumab and pembrolizumab were approved by the Food
and Drug Administration (FDA) in 2014 for the treatment of
metastatic melanoma after progression during ipilimumab or

BRAF-inhibitor treatment. In 2016, both pembrolizumab and
nivolumab were approved by the FDA as single agent in the
first-line setting.** Approval of pembrolizumab as a first-line
single agent was based on data from the Keynote-006 clinical
trial that demonstrated that patient with unresectable or meta-
static melanoma experienced a superior overall survival com-
pared with ipilimumab.® Patients given pembrolizumab every
2 or 3 weeks had a 37% and 31% reduction in risk of death
compared with ipilimumab, respectively (hazard ratio
[HR]=0.63, P<.001, and HR = 0.69, P < .004, respectively).®
As for nivolumab, the CheckMate-067 clinical trial showed
that the combination nivolumab plus ipilimumab reduced the
risk of progression by 58% compared with ipilimumab alone
(HR =0.42; P <.0001) in patients with advanced melanoma,
and single-agent nivolumab reduced the risk of progression
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by 43% versus ipilimumab (HR = 0.57; P < .0001).
Additionally, the combination of ipilimumab and nivolumab
has shown clinical significance in the treatment of patients
with metastatic melanoma'®!" and was approved in the United
States in 2016 for the treatment of patients with unresectable
or metastatic melanoma patients. In terms of safety, check-
point immunotherapies have been associated with a high rate
of immune-related toxicities including cutaneous toxicities,
gastrointestinal toxicities, and fatigue, as well as endocrinopa-
thies and hepatitis.>"!

Vemurafenib and dabrafenib were the first 2 type I
BRAF inhibitors to enter clinical development, with both
drugs showing more than 50% confirmed response rates as
single agents.'*"> Vemurafenib and dabrafenib have also
been shown to induce earlier antitumor activity than ipilim-
umab and anti-PD1 antibodies, and are therefore sometimes
considered preferred options to treat patients with rapidly
growing tumors.'® MEK inhibitors such as trametinib and
cobimetinib are 2 targeted therapies that have been devel-
oped for the treatment of BRAF-mutant patients.'”'® Their
use as single agents is limited by an unfavorable side effect
profile,'”"'® but combinations of BRAF and MEK inhibitors
have been shown to reduce the single-agent toxicity of each
agent and to result in improved clinical outcomes compared
with monotherapy due to the delay in the onset of resistance
observed with BRAF inhibitors alone.'®*

These new agents have changed the paradigm of treat-
ment for patients with advanced melanoma.” Numerous
clinical trials have been designed to evaluate the efficacy of
the various drug classes in various patient types, but the
optimal sequence of immunotherapy and BRAF/MEK
inhibitors remains unknown.** In this context, a survey was
designed to investigate current treatment of advanced
BRAF-mutant melanoma patients. More specifically, this
survey investigated the proportion of patients receiving
immunotherapy versus those on targeted therapy in first line
and second line and over, as well as the rationale for the
treatment choice. Differences in treatment practices at the
setting level were also investigated.

Method
Study Sample Design

Oncologists from the United States were invited to partici-
pate in an online survey aimed at better understanding the
medical management and treatment regimens of unresect-
able stage 11 and IV BRAF-mutant melanoma patients.

A universe sample frame of oncologists was created by
sourcing all practicing physicians who listed oncology as
their primary medical specialty via the Centers for Medicare
and Medicaid Services National Plan and Provider
Enumeration System. This listing of 4003 oncologists
served as the sample frame for this survey, and all were

invited to the survey by email, postal mail, or both depend-
ing on the contact information that was available for each
contact. The sample was self-selecting as the participants
made the choice to access and complete the survey.
Oncologists were eligible to participate if they personally
currently managed at least 5 melanoma patients, of which at
least one was unresectable stage III or stage IV patient. A
total of 138 oncologists responded to the survey, with 101
meeting study eligibility criteria. A true response rate could
not be calculated since it is unknown how many of the sur-
vey invitations were successfully received and reviewed by
the 4003 medical oncologists who were part of the recruit-
ing effort.

Participants were offered an industry-standard honorar-
ium as compensation for their time in completing the sur-
vey. The survey was administered online and was fielded
from March 9, 2017, to April 3, 2017.

Survey Design

A questionnaire was developed to collect anonymized
information on patients with advanced melanoma. We
developed and pretested this instrument through interviews
and consultations with 4 melanoma-treating oncologists
before launching the survey online. All 4 reviewers worked
at academic centers. Three of them specialized in mela-
noma and treat a high volume of advanced melanoma
patients, while the fourth one treats a wider variety of
malignancies. The online questionnaire consisted largely of
quantitative questions and covered the following topics:
patients’ disease stages; proportion of BRAF-tested patients;
outcome of BRAF tests; reasons for not testing; proportion
of BRAF-mutant patients per line of therapy; management
of advanced BRAF-mutant melanoma patients per line of
therapy; and rationale for prescribing targeted therapy and
immunotherapy (questionnaire available on request to cor-
responding author).

Statistical Analysis

All survey data were analyzed in aggregate and the individ-
ual identities of the survey respondents were blinded to the
study authors. Data from each respondent were weighted by
the total number of advanced melanoma patients that they
follow to account for differences between large and small
practices, and were reported as means and percentages. We
used one-way analysis of variance (ANOVA) to compare the
average proportion of patients per disease severity and per
treatment options, where the percentages are treated as a con-
tinuous variable between 0 and 1 and ANOVA compares the
means across settings after adjusting for cluster size. For ease
of analysis, treatments provided in first line and second line
or more were grouped per drug class, that is, immunotherapy
(consisting of pembrolizumab, nivolumab, and ipilimumab
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Table 1. Split of Melanoma Patients by Setting and Disease
Severity”.

Academic  Community-Based Private
Center Center Clinic P
Mean number 88.6 31.6 27.1 <.001
of patient
Disease stages in percentage of patients
Stage | 11% 26% 11%  <.001
Stage Il 14% 21% 11%  <.001
Stage IlI 25% 18% 21%  <.001
Stage IV 50% 34% 56%  <.001

*Based on a total of 101 oncologists, of which 33 from academic centers,
21 community-based centers, and 47 private clinics.

in monotherapy and in combination), targeted therapy (con-
sisting of the combination of dabrafenib and trametinib and
the combination of cobimetinib and vemurafenib), and inclu-
sion in clinical trial or other type of treatment. All analyses
were performed with SPSS version 23.0 (IBM Corp, Armonk,
NY) with statistical significance defined as P < .05.
Qualitative data were analyzed thematically and coded
according to the main themes of the survey questions. Any
response that addressed multiple themes was counted as mul-
tiple comments.

Ethics

By electing to complete the survey, respondents provided
consent to use their anonymous responses to the survey
questions. The study did not involve patients, and data on
patient characteristics were provided only in the aggregate.
As such, there was no institutional review board and/or
licensing committee involved in approving the research and
no need for informed consent from the participants per US
regulations.”

Results

Out of the 101 medical oncologists who qualified and com-
pleted the survey, 47 were working in a private clinic, 33 in
an academic center, and 21 in a community-based center.

Characteristics of Melanoma Patient Population

Respondents working in an academic center followed a
higher number of melanoma patients than those based in
either private clinic or community-based center (on average
89, 27, and 32 melanoma patients, respectively, P < .001;
Table 1). Patients seen at private clinics and academic cen-
ters were more likely to be in stage III or stage IV disease
than those followed in community-based centers (78%,
75%, and 53% respectively, P <.001; Table 1).

BRAF Mutation Status

On average 88% of patients were tested for BRAF mutation,
ranging from 86% in academic centers to 90% in private
clinics and 93% in community-based centers. In commu-
nity-based centers, the main reasons for not testing patients
for BRAF mutation were the fact that stage III patients are
not tested as it is not indicated for these patients (71% of
mentions). In academic centers, the main barrier was the
lack of tissue (47% of mentions), while in private practices
38% mentioned they do not test stage III patients, and 31%
mentioned some cost and insurance constraints. Of the
patients who were tested for BRAF mutations, 40% of
patients in private clinics had a positive test, compared with
42% of patients in academic centers, and 46% of patients in
community-based centers.

Pharmaceutical Management of Advanced
BRAF-Mutant Melanoma Patients

Proportion of advanced BRAF-mutant melanoma patients
per line of treatment per type of setting are shown in Online
Supplement 1 (available in the online version of the jour-
nal). Community-based oncologists reported the highest
proportion of patients in first line at 66% of patients, com-
pared with 56% in private clinics and 48% in academic cen-
ters, while academic centers had the highest proportion of
patients in second line or over with 52% of patients, com-
pared with 44% in private clinics and 34% in community
based centers.

Figure 1 shows how advanced BRAF-mutant melanoma
patients were treated per setting and per line of treatment. In
first line, academic centers had the highest proportion of
patients in clinical trials (15% vs none to 1% in other set-
tings, P <.001), and higher prescription of the combination
nivolumab plus ipilimumab (20% vs 16% in private centers
and 14% in community-based centers). At the drug class
level, academic centers prescribed immunotherapy treat-
ments to 57% of their patients, versus 51% of patients at
community-based centers and 38% at private clinics.
Another difference was the statistically lower use of tar-
geted therapy in academic centers (27% of patients) com-
pared with private clinics (59%) and community-based
centers (49%, P <.001).

In second line or over, the use of immunotherapy combi-
nation nivolumab plus ipilimumab increased slightly in aca-
demic centers from first line (22% of patients) while it
decreased in community-based centers and private clinics.
Another difference observed was the decrease in use of tar-
geted therapy in community-based centers (from 49% in
first line to 35% in second line or over) and private clinics
(from 59% in first line to 38% in second line or over), while
this use increased in academic centers (from 27% in first
line to 34% in second line or over), although the difference
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Figure 1. Treatment of advanced BRAF-mutant melanoma patients. Proportion of patients by type of setting. (a) Type of treatment
received in first line; (b) Type of treatment received in second line or over.

Abbreviations: Pembro mono, pembrolizumab in monotherapy; nivo mono, nivolumab in monotherapy; Ipili mono, ipilimumab in monotherapy; Nivo
+ ipili, combination of nivolumab and ipilimumab; Dabra + trame, combination of dabrafenib and trametinib; Cobi + vemu, combination of cobimetinib
and vemurafenib; Trials, included in a clinical trial.

Based on a total of 99 oncologists for the first-line treatment, of which 33 from academic centers, 20 community-based centers, and 46 private clinics;
and 86 oncologists for the second line or over treatment, of which 29 from academic centers, |6 community-based centers, and 41 private clinics.
Statistical analysis for first-line treatment: P < .001 between settings for patients receiving an immunotherapy, a targeted therapy, included in a clinical

trial. Immunotherapy consisting of pembrolizumab, nivolumab, and ipilimumab in monotherapy and in combination. Targeted therapy consisting of

dabra + trame and Cobi + vemu.

Statistical analysis for second-line treatment or more: P < .00 between settings for patients receiving an immunotherapy or included in a clinical trial.

P = .210 between settings for patients receiving a targeted therapy.

was not statistically significant (P =.210). Importantly, aca-
demic centers still had 15% of patients included in clinical
trials, versus 3% of patients in private clinics, and none in
community-based centers (P <.001).

In terms of targeted therapy combination, all participants
favored the dabrafenib plus trametinib combination over
the vemurafenib plus cobimetinib combination, for all treat-
ment lines, with use of dabrafenib plus trametinib ranging
from 16% in academic centers to 38% in private clinics in
first line, while cobimetinib plus vemurafenib only repre-
sented from 11% of patients in academic centers to 21% in
private clinic. In second line or over, dabrafenib plus tra-
metinib was prescribed from 21% of patients in academic
center to 28% in private clinics, versus 13% in academic
centers and 10% in private clinics for the cobimetinib plus
vemurafenib combination

Rationale for Using Immunotherapies or
Targeted Therapies

The rationale for prescribing an immunotherapy or a tar-
geted therapy in first line depended on both patients’ clini-
cal condition and drug class characteristics (Figure 2).
Immunotherapies were mainly prescribed because they
were perceived as having a longer duration of action and
better survival efficacy (49%; Figure 2a). They were also
prescribed to patients who had low volume disease, who
were progressing slowly, or who had mild disease (35% of
mentions; Figure 2a). Targeted therapies were used in first
line in patients who had high volume disease, who were

rapidly progressing, or were symptomatic (39% of men-
tions), and therefore needed a product that was quick acting
(31% of mentions; Figure 2b). The quick acting effect of
targeted therapy was most important for community-based
oncologists, with 40% of mentions versus 31% of mentions
by private oncologists and 27% of academic-based
respondents.

In second line or over, the approach consisted in pre-
scribing the drug class that was not prescribed in first line
(52% of mentions for immunotherapy and 63% for targeted
therapy; Figure 3). Twenty-eighth percent of oncologists
from academic centers also mentioned prescribing an
immunotherapy in second line because of its longer dura-
tion of response.

Discussion

The management of advanced melanoma has been rapidly
changing in the past 3 years with the approval of targeted
therapies and immunotherapies. We designed a survey to
investigate how advanced BRAF-mutant melanoma patients
are currently treated in the United States, and we investi-
gated potential differences in treatment approaches depend-
ing on the type of setting.

Our survey identified a number of differences per type of
setting when it comes to the management of advanced
BRAF-mutant melanoma patients. First, the average num-
ber of patients treated per oncologist was higher in aca-
demic centers than in community-based centers and private
clinics. Second, academic centers and private clinics tended
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Total 35% Total 16%
Private 30% Private 10%
Community 35% Community 7%
Academic 41% Academic 28%
0% 20% 40% 60% 80% 100% 120% 0% 20% 40% 60% 80% 100% 120%
M Longer duration of response /better survival = Patient with low volume / slowly progressing ® Patients progressed on 1L targeted therapy Longer duration of response
M No need for an immediate response M Better tolerated B More effective B Better tolerated
B
Academic 8% Md%
0% 20% 40% 60% 80% 100% 120%
0% 20% 40% 60% 80% 100% 120%
M Patients used immunotherapy in 1st line Best / preferred 2nd line option
W High volume/ fast progression Quick acting W Higher response rate M Better tolerated Quick acting
M Good response rate / efficacy M Good side effect profile and/or well tolerated

Figure 2. Rationale for choosing an immunotherapy or a
targeted therapy in first line: (a) immunotherapy; (b) targeted
therapy.

Oncologists reported their reasons for prescribing an immunotherapy
(a) or a targeted therapy (b) to their advanced BRAF-mutant melanoma
patients in first line. Results are shown as the percentage of oncologists
reporting a given reason for prescribing an immunotherapy or a targeted
therapy. The percentages of oncologists are shown within the bars.
Totals can sum to over 100% as specialists were allowed to report more
than one reason to prescribe an immunotherapy or a targeted therapy.
(a) Based on a total of 79 oncologists, of which 29 from academic
centers, |7 community-based centers, and 33 private clinics. (b) Based
on a total of 84 oncologists, of which 30 from academic centers, 21
community-based centers, and 47 private clinics.

to follow more severe patients than community-based cen-
ters. Third, academic centers had the highest proportion of
patients in second line or over compared with private clinics
and community-based centers.

Differences in terms of treatment decisions were also
observed. In first line, academic centers favored immuno-
therapy treatments, while use of targeted therapy was higher
in private clinics. In second line or over, private clinics
switched from targeted therapy to immunotherapy, while
academic centers kept a large proportion of their patients on
immunotherapy. As for community-based centers, their use
of targeted therapy decreased from 49% of patients in first
line to 35% in second line or over. Last, academic centers had
the highest proportion of patients included in clinical trials.

These differences illustrate the role that each setting has
in the management of advanced melanoma patients in the
United States. Community-based centers are involved at the
onset of the disease, when the severity is still low, but refer
patients to academic centers when the disease progresses.
Academic centers have extended experience in the most

Figure 3. Rationale for choosing an immunotherapy or a
targeted therapy in second line or over: (a) immunotherapy; (b)
targeted therapy.

Oncologists reported their reasons for prescribing an immunotherapy
(a) or a targeted therapy (b) to their advanced BRAF-mutant melanoma
patients in second line or over. Results are shown as the percentage of
oncologists reporting a given reason for prescribing an immunotherapy
or a targeted therapy. The percentages of oncologists are shown within
the bars. Totals can sum to over 100% as specialists were allowed to
report more than one reason to prescribe an immunotherapy or a
targeted therapy. (a) Based on a total of 83 oncologists, of which 29
from academic centers, 14 community-based centers, and 40 private
clinics. (b) Based on a total of 63 oncologists, of which 24 from academic
centers, |2 community-based centers, and 27 private clinics.

recent treatments, and provide access to the newest agents
through clinical trials. As for private clinics, although they
had a very low proportion of patients in clinical trials, their
use of recent treatments was similar to academic centers.
When it comes to the choice of targeted therapy mole-
cules, the combination dabrafenib plus trametinib was always
preferred over the combination of vemurafenib plus cobi-
metinib in all types of settings and for all lines of treatment.
This is likely due to the fact that dabrafenib plus trametinib
was approved first, and the perception that both combina-
tions were equally efficacious with a more favorable side
effect profile for dabrafenib plus trametinib, as was recently
highlighted by Daud et al.*® Regarding immunotherapies, the
use of the combination nivolumab plus ipilimumab was the
highest in academic centers. Community-based centers
tended to use immunotherapy as a single agent rather than in
combination. For the combination nivolumab plus ipilim-
umab, the difference of use between academic centers and
community-based centers could be explained by the fact that
academic centers have better capability to treat high-grade
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autoimmune adverse effect are therefore more comfortable
managing the toxic profile of immunotherapies. Other poten-
tial explanations include the lack of familiarity among com-
munity-based centers with the most recent drugs, and the fact
that academic centers might have become familiar with this
combination through clinical trials.

Regarding the sequencing of the various drug classes, in
the context of immunotherapies having a longer acting
duration and being associated with good survival, we
investigated which patient characteristics were driving the
choice between immunotherapy and targeted therapy. We
found that the main decision driver for first-line prescrip-
tion was the stage and speed of progression of the disease.
Patients whose disease was not too severe or with low dis-
ease volume, or those whose disease was slowly progress-
ing (including severe patients), were usually prescribed an
immunotherapy. If a patient’s disecase was severe or rapidly
progressing, they received a targeted therapy regardless of
the disease severity. This was based on the belief that tar-
geted therapies act faster, and this speed of action counter-
balances their severity profile. When patients progressed
and required a second-line treatment, most oncologists
indicated that they switched classes, prescribing a targeted
therapy to those who received an immunotherapy and vice
versa.

The impact of these treatment decisions on patients’ out-
comes was not measured in our survey, and we can there-
fore not comment on which sequence or targeted therapy
choice is the most beneficial. A recent article from Aya et al
compared the outcomes of 2 different cohorts of patients
treated with BRAF inhibitors first followed by immuno-
therapy or the reverse sequence.”* The authors concluded
that no differences were observed in OS between the 2
cohorts, although the survey was based on a limited number
of patients. Additionally, the ECOG 6134 trial (NCT
02224781) studies whether to start treatment with dab-
rafenib plus trametinib or with ipilimumab plus nivolumab.
Results are expected in July 2019.

It must be noted that this survey has a number of limita-
tions. Although this survey was distributed to a wide array
of oncologists, this may not be a representative sample of
melanoma-treating physicians as information about nonre-
sponders was not collected. Therefore, caution should be
used when generalizing results of this subset of oncologists
to the entire advanced melanoma-treating physician popula-
tion. Additionally, the number of respondents for each set-
ting was low, especially for the community-based
oncologists. Therefore, results for this type of setting need
to be analyzed with caution, although we believe the data
provide important directional information on how patients
are treated. Last, the impact of treatment decisions on the
patients’ outcomes was not measured as it was outside the
scope of this survey, and would have required a more com-
plex research methodology than the one used in this study.

Conclusions

Our survey identified differences in the management of
advanced BRAF-mutant melanoma patients depending on the
type of setting that cares for these patients. Adoption of new
therapy as illustrated by the use of the combination nivolumab
plus ipilimumab and targeted therapy was more advanced in
academic centers and private clinics than in community-
based centers. In terms of drug class sequencing, doctors had
the same rationale for prescribing immunotherapy or targeted
therapy. The impact of these treatment decisions on patients’
outcomes is not known and requires further research.
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