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Methods: Patients with sarcoma who were evaluated at Northwestern Medicine (NM)
between 2012 and 2017 were identified through the Enterprise Data Warehouse
(NMEDW). A link to an online self-administered survey was emailed to patients. Data
were analyzed using Spearman correlations and the Mann-Whitney test.

Results: Surveys were emailed to 750 patients, of which 20 emails bounced back
and 309 were opened; 283 patients completed at least a portion of the survey and
this population was used in this analysis (37.7% of total and 91.6% of opened). Of
the responding patients, median age was 56 years, 59.4% were female, and 26.8%
reported metastatic disease. Greater knowledge of trials correlated with increased
positive attitudes toward trial participation (r=0.5; P<0.001) and positive attitudes
correlated with greater trial perceived ability (r=0.4; P<0.02). Patients with metastatic
disease had more positive attitudes compared with patients with non-metastatic dis-
ease (P=0.03). Trial enroliment was associated with greater knowledge (P=0.002) and
positive attitudes (P=0.001). Among patients who reported knowledge of TMP (n=46),
65% credit TMP with a >50% chance of isolating a targetable result. Of patients who
had TMP performed (n=18), important considerations included wanting to live as long
as possible and helping future cancer patients, but not wanting to be part of research.

Conclusions: Increasing awareness, knowledge, and attitudes towards trials among
patients with sarcoma may lead to increased trial enrollment and greater progress in
cancer treatment. Patient-focused interventions and research-site optimization are
critical to maximizing accrual rates and biomarker-driven therapeutics. Lessons from
a sarcoma patient population can be used to optimize trial enroliment in an era of
increasingly heterogeneous cancer populations.

ABSTRACT

Background: Clinical trials remain a cornerstone in the development of new cancer
therapies. Patients diagnosed with bone and soft tissue sarcoma typically have com-
paratively low rates of trial participation, which may contribute to lack of progress. This
cross-sectional survey study was designed to characterize patient attitudes, knowledge,
perceived ability (ie, self-efficacy), receptivity, and willingness to participate in trials.
As well, we explored perceptions related to tumor molecular profiling (TMP).

INTRODUCTION

. The development of new cancer therapies

relies on the successful development and
completion of clinical trials. While clini-
cal trials have led to significant improve-
ments in cancer treatment, the success is
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dependent upon patient enrollment and
participation. Unfortunately, fewer than
5% of adult patients enroll in trials.**
This represents a significant barrier to the
development and approval of new can-
cer treatments. Reasons for low accrual
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into trials are multifactorial, but include
structural barriers (eg, clinic access),
clinical barriers (eg, eligibility criteria),
and physician and patient attitudes to-
wards trial enrollment.*® One study at
the University of California Davis Cancer
Center reported 49% of patients declined
participation despite meeting eligibility
criteria,®® suggesting that psychosocial
barriers such as knowledge of trials and
attitudes towards clinical research are a
major impediment to accrual.”®

Bone and soft tissue sarcoma repre-
sent a heterogeneous group of tumors
of mesenchymal origin that are an im-
portant cause of morbidity and mortali-
ty. Local disease is often treated with a
multidisciplinary approach including
surgery, radiation, and systemic thera-
py. Metastatic disease is predominantly
treated palliatively with systemic thera-
py.*® Given its rarity and heterogeneity,
trial accrual is of particular importance
in sarcoma and often requires multiple
sites to enroll adequate numbers of pa-
tients. While sarcoma represents <1% of
adult malignancies overall, it constitutes
~15% of malignancies in the adolescent
and young adult (AYA) population (15-
39 years old).'*'? Sarcoma represents
a patient population in which low trial
accrual has been correlated with lack
of progress in cancer-related outcomes
in both the adult and AYA popula-
tions.® The reasons for low accrual rates
among patients with sarcoma are poorly
understood.

Sarcomas represent a molecularly
and biologically heterogeneous group
of malignancies with over 100 different
subtypes.’? As a result, there has been
significant interest in performing molec-
ular profiling, or genetic sequencing, to
identify “targetable” mutations. Targeta-
ble mutations refer to a specific genetic
change identified within the tumor mo-
lecular profile for which there is a spe-
cific drug that may demonstrate activi-
ty against a particular tumor. Given the
widespread utilization of this technology
in sarcoma, identifying and understand-
ing patient perceptions with regard to
molecular profiling is critically import-
ant in this disease.'
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In this study, we use a cross-section-
al design to describe patient perceptions
of trial enrollment among patients with
bone and soft tissue sarcoma through
validated measures, including attitudes
towards clinical trials, knowledge of
clinical trials, and perceived ability (e,
self-efficacy) to carry out actions in-
volved in making an informed decision
about clinical trial participation, recep-
tivity to learning more about clinical tri-
als, and willingness to participate in clin-
ical trials.? In addition, we describe this
patient cohort’s perceptions of molecular
profiling, as current and future trials are
increasingly driven by molecular or other
biomarkers.

METHODS

This was a cross-sectional electronic sur-
vey study of patients with bone and soft
tissue sarcoma treated at Northwestern
Medicine (NM) over a 5-year period. NM
Enterprise Data Warehouse (NMEDW) is
a single, comprehensive, and integrated
repository of all clinical and research
data sources within NM. The study was
approved by the Northwestern Universi-
ty Institutional Review Board.

SURVEY

The investigators designed a self-admin-
istered, online survey, which was built
using Research Electronic Data Capture
(REDCap). The survey consisted of three
sections that were answered using skip
logic—a custom path through the survey
that varied based on patients’ answers:
(1) Patient demographic information
and trial perceptions (answered by all
patients); (2) Thoughts about molecu-
lar profiling (answered by patients who
answered “yes” to the question, “Have
you heard about molecular profiling of
tumors?”); and (3) Considerations to un-
dergo molecular profiling (answered by
patients who answered “yes” to the ques-
tion, “Have you undergone profiling of
your cancer?”).

Clinical trial perceptions included
questions assessing (1) patient knowl-
edge about trials; (2) patient attitudes
toward trials; (3) perceived ability (ie,
self-efficacy) to carry out actions in-
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Study measures®

Study measure

Definition

Sample question

Knowledge

Measured using 13 items. Response

options were true, false, or don’t know.
Total score represented the number of
items answered correctly (range 0-13)

“Only very sick patients are asked to take
part in a clinical trial (T/F)”

Positive attitudes

Measured using 20 items with response
options ranging from strongly agree (1) to
strongly disagree (5). After reverse cod-
ing negatively worded items, an average
score was calculated (range 1-5)

Positive: “being in a clinical trial benefits
other patients”

Negative: “being in a clinical trial is
likely to cause a patient harm”

Perceived ability (ie, self-efficacy) to
carry out actions to make an informed
decision

Measured using 8 items! with response
options ranging from strongly agree (1) to
strongly disagree (5). After reverse cod-
ing negatively worded items, an average
score was calculated (range 1-5)

“| think | could get the information |
need to decide whether to be in a clini-
cal trial”

Receptivity to learning more about
clinical trials

Measured using 1 item, with response
options ranging from definitively yes (1)
to definitely no (5). Scores were reverse
coded, so higher scores indicate greater
receptivity (range 1-5)

“If you were offered a cancer clinical
trial, would you be willing to hear more
information about it?”

Willingness to participate in clinical
trials

Measured using 1 item, with response
options ranging from definitely yes (1)
to definitely no (5). Scores were reverse
coded so higher scores indicate greater
receptivity (range 1-5)

“If a cancer clinical trial were offered to
you, would you agree to take part in it?”

Thoughts about molecular profiling of
tumors

Measured using 9 individual items

“What do you think the chances are that
a ‘targetable’ result will be found?”

Considerations to undergo molecular
profiling of tumor

Measured using 17 individual items

“To what extent did you consider the
following issues or concerns at the time
you decided to get molecular testing of
your cancer?”

!While the validated measure included 9 items, our survey inadvertently excluded one item.

10

volved in making an informed decision
about trial participation; (4) receptivi-
ty to learning more about trials; and (5)
willingness to participate in trials. These
outcome measures had been previously
developed and pilot tested for reliability
and validity (TABLE 1).°

Thoughts about molecular profiling of
tumors were assessed using nine items
(TABLE 1). Of these, items assessing po-
tential benefit or harm of molecular pro-
filing were assessed using a 7-step Likert
scale. Items assessing maximal benefit or
harm of therapy, importance of quality vs
length of life, and concern about the cost
of molecular testing were assessed using
a 5-step Likert scale. The study team de-
veloped and piloted these questions be-
cause there is no validated survey assess-
ing these domains.

Considerations to undergo molecular
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profiling were assessed using 17 items.
Items were in response to the question,
“To what extent did you consider the fol-
lowing issues or concerns at the time you
decided to get molecular testing of your
cancer?” Responses were assessed using
a 5-point Likert scale.

Data collection

Patients 18 years and older evaluated at
NM between November 20, 2012, and
November 20, 2017, with a diagnosis of
sarcoma were identified by query of the
NMEDW by ICD-10 codes (C40, C41.9,
(C44.99, C45-49, C55, C71.9, D48, D49.9,
and M12.20) or equivalent ICD-9 codes.
Patients were subsequently excluded if
they did not have a diagnosis of bone or
soft tissue sarcoma, no e-mail address
listed, had died, or had not been eval-
uated at an NM clinic in the previous 5
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years. Patients with a diagnosis of gas-
trointestinal stromal tumor and Kaposi’s
sarcoma were also excluded.

A personalized contact e-mail was
sent to patients containing an explana-
tion of the survey and an internet link to
the electronic survey through REDCap
from January 2018 to March 2018. If pa-
tients did not respond to the survey, two
follow-up reminder e-mails were sent 2
and 4 days following the initial survey.
The link was protected so that each pa-
tient could complete the survey only
once. Responses were collected through
the REDCap platform. Patients read and
signed an electronic consent form prior
to completing the survey.

Upon completion of the survey, pa-
tients were offered a $50 VISA gift card
as compensation, with an option to do-
nate their compensation to the Robert H.
Lurie Comprehensive Cancer Center Sar-
coma Research Fund.

Over the described survey period,
open clinical trials for patients with bone
and soft tissue sarcoma available at NM
were evaluated. The number of patients
screened and accrued to each trial were
recorded.

Statistical analysis

Responses were separated from the per-
sonal data for complete anonymization.
Descriptive statistical analysis was per-
formed for demographics and disease
variables and were summarized using
frequencies and percentages. Median
and range were used for age. Correla-
tions between continuous variables were
analyzed using Spearman correlations.
Scores were compared between sub-
groups using the Mann-Whitney test.
Descriptive statistics for knowledge, at-
titude, and ability scores include means
and 95% confidence intervals. Correla-
tions were interpreted as small (r=0.10),
medium (r=0.30), or large (r=0.50).' Sta-
tistical significance was indicated when
P<0.05.

RESULTS

Patients

Seven hundred fifty patients were eligible
to participate in the survey and received
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pabants

E-mail receipt was
unconfirmed in 421 patients

309 patients confirmed
recaipt of e-mailed survey

26 paents did not respond
1o the survey

283 patients starled the
elecironic survey

/\

182 patients complated the
enlirg Sunmry

[ Survey senl via email o ?30]

101 patients completed at leasta
portion of the survey, bult did not

- T3 patients donated their $50 completa antire survey

compensaion to further
Barcoma reseanch

FIGURE 1. CONSORT diagram.

the initial and two follow-up e-mails.
Twenty e-mailed surveys bounced back.
Three hundred nine patients opened the
initial e-mail and 283 patients (37.7% of
total and 91.6% of opened) completed at
least a portion of the survey, with 182 pa-
tients completing the entire survey (FIG-
URE 1). Data for analysis were used from
patients who completed at least a portion
of the survey.

Baseline characteristics of patients
who responded can be seen in TABLE
2. Patients had a median age of 56, the
majority were female (59.4%), white
(88.2%), and most had college or univer-
sity graduate degrees or higher educa-
tional level (69.0%). Patients had various
different histological subtypes, with the
most common being liposarcoma (16.5%)
and leiomyosarcoma (16.0%). Slightly
more than a quarter (26.8%) of patients
had metastatic disease, and 84.2% had
never been enrolled in a clinical trial.
Previous treatments included surgery
(91.1%), radiation (53.2%), and chemo-
therapy (51.6%). Prior to completing the
survey, 85.4% reported being receptive to
a cancer clinical trial, while 60.7% of pa-
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Patient demographics and clinical characteristics

Characteristic No. Percent (%) Total Count (n)
Age (years) 283
Median 56

Min 20

Max 88

Gender 217
Male 88 40.6

Female 129 59.4

Marital status 220
Single, never married 45 20.5

Married or domestic partner 141 64.1

Other 34 15.5

Race 220
White 194 88.2

Nonwhite 21 9.5

Prefer not to answer 5 2.3

Ethnicity 216
Hispanic 13 6.0

Non-Hispanic 194 89.8

Prefer not to answer 9 4.2

Education 203
College or university graduate or higher 140 69.0

No college degree 63 31.0

Income 206
Greater than $100,000 80 38.8

Less than $100,000 101 49.0

Prefer not to answer 25 12.1

Disease stage 190
Metastatic 51 26.8

Non-metastatic 124 65.3

Not sure 15 7.9

Clinical trial enrollment 190
Currently enrolled in clinical trial 7 3.7

Previously enrolled in clinical trial 23 12.1

Never been enrolled in clinical trial 160 84.2

Sarcoma histology 200
Liposarcoma 33 16.5

Leiomyosarcoma 32 16.0

Synovial 19 9.5

Osteosarcoma 14 7.0
Rhabdomyosarcoma 13 6.5

Ewing’s sarcoma 10 5.0

Angiosarcoma 10 5.0
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CONTINUED
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Patient demographics and clinical characteristics Cont’d

Characteristic No. Percent% Total Count (n)
Pleomorphic sarcoma 10 5.0
Other 59 29.5
Previous treatments 190
Surgery 173 91.1
Radiation 101 3.2
Chemotherapy 98 51.6
Receptivity to enroll in a clinical trial 206
Definitely yes 107 51.9
Probably yes 69 33.5
Unsure 26 12.6
Probably no 3 1.5
Definitely no 0.5
Willingness to enroll in a clinical trial 190
Definitely yes 27 13.1
Probably yes 98 47.6
Unsure 74 35.9
Probably no 7 3.4
Definitely no 0 0.0
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FIGURE 2. Intercorrelations among knowledge, perceived ability, and attitude scores.

reported.

tients reported willingness to participate
in a clinical trial.

Knowledge, attitudes, and perceived ability
A statistically significant correlation was
observed between greater knowledge of
trials and more positive attitudes towards
trials (P<0.001; r=0.5, FIGURE 24). In relating
patient attitudes with perceived ability,
again a significant correlation was seen
(P<0.001; r=0.4, FIGURE 2B). In contrast,
knowledge had a weak correlation with
perceived ability (P=0.024; r=0.2, FIGURE

MDEDGE.COM/SARCOMAJOURNAL

2€). There was no difference regarding pa-
tient knowledge, attitudes, or perceived
ability by age, gender, race, or income.

Knowledge, attitudes, perceived abhility,
and clinical trial enrollment

Thirty patients reported clinical trial ex-
perience (either previously or current-
ly enrolled in trials) and 160 patients
were never enrolled. Of the 30 patients
with trial experience, 7 reported being
currently enrolled, while 23 reported
previous enrollment. Of these patients,

VOL 3, NO 4 | WINTER 2019 | THE SARCOMA JOURNAL
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FIGURE 4. Comparison of knowledge, attitudes, and perceived ability scores based on disease stage. Mean
and 95% confidence interval reported.

16 had metastatic disease, while 12 had
non-metastatic disease, and 2 were un-
sure whether or not they had metastatic
disease.

Patients with previous clinical trial
exposure (currently or previously en-
rolled in clinical trials) demonstrated sig-
nificantly greater trial knowledge, with a
mean knowledge score of 9.3 (CI 8.5-10.0)
compared with 7.7 (CI 7.3-8.1) among pa-
tients without trial exposure (P=0.002;
FIGURE 34). Similarly, patients with trial ex-
perience also had statistically significant
more positive attitudes towards trials as
compared with patients with no trial ex-
perience, with a mean attitude score of 3.8
(CI 3.6-4.0) and 3.5 (CI 3.4-3.6), respective-
ly (P=0.001; FIGURE 3B). While numerically
patients with trial experience have greater
perceived ability compared with patients
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with no trial experience, with a mean
score of 4.4 (CI 4.2-4.6) and 4.2 (CI 4.1-4.3),
respectively, this difference did not reach
statistical significance (FIGURE 3C).

Knowledge, attitudes, perceived ability,
and disease stage

An analysis was performed comparing
patients with metastatic vs non-met-
astatic disease. It was observed that
patients with metastatic disease had
similar knowledge of trials compared
with non-metastatic patients, with a
mean knowledge score of 8.4 (CI 7.7-
9.1) and 7.9 (CI 7.5-8.4), respectively,
(P=0.3; FIGURE 4A). In contrast, patients
with metastatic disease had more posi-
tive attitudes compared with non-met-
astatic patients, with a mean score of
3.7 (CI 3.5-3.8) and 3.5 (CI 3.4-3.6), re-
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spectively, which was statistically sig-
nificant (P=0.03; FIGURE 4B). There was
no difference in perceived ability in
metastatic vs non-metastatic patients
(FIGURE 4C).

Thoughts about molecular profiling

Of the total number of patients, 46 pa-
tients had heard of molecular profiling
and were presented with questions re-
garding their thoughts (TABLE 3). Approx-
imately two-thirds (65.2%) thought there
would be a 50% or greater likelihood of
finding a targetable result in their tumor
molecular profile. A majority (71.7%) of
patients thought that a new experimen-
tal therapy chosen based on a patient’s
tumor molecular profile would have at
least a 50% chance of controlling the can-
cer. Somewhat less than a third (30.4%)
of patients thought that total cure is the
maximal benefit a patient could experi-
ence as a result of a treatment on a clin-
ical trial using a drug chosen based on
molecular tests. About half (52.2%) of
patients agreed with the statement, “I am
concerned about the cost of the test to
molecularly profile my cancer.”

Considerations to undergo molecular
profiling

Eighteen patients had undergone molec-
ular profiling of their tumor. These pa-
tients were posed the question, “To what
extent did you consider the following
issues or concerns at the time you decid-
ed to get molecular testing of your can-
cer?” (TABLE 4). A majority (83.3%) of pa-
tients stated that wanting to live as long
as possible was important, and 72.2%
of patients stated that quality of life was
important. A majority (83.3%) of patients
stated that hope for a cure was an ex-
tremely or quite a bit important consid-
eration. Helping future cancer patients
was extremely or quite a bit important for
77.8% of patients, while wanting to be a
part of research was not at all or of little
importance in 50.0% of patients.

Clinical trials at NM

Twenty-four clinical trials were avail-
able at NM between the years 2012 and
2017 for patients with bone and soft tis-
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sue sarcoma. Of these trials, 3 of 24 were
for non-metastatic patients, while the re-
maining 21 were open only to metastatic
patients. The median number of patients
screened per trial was 11 (range 0-66) and
the median number of patients accrued
per trial was 9 (range 0-58). Of the 24
trials, 17 were not subtype specific (13
included soft tissue sarcoma alone while
4 included both bone and soft tissue sar-
coma). The remaining 7 trials were sar-
coma subtype specific (eg, angiosarcoma,
liposarcoma, etc). Trials available at NM
during this period are included in TABLE
5. There were 318 patients screened and
262 patients accrued to sarcoma trials
over this time period, with a screen fail-
ure rate of 17.6% overall.

DISCUSSION

Our study sought to describe perceptions
of clinical trial enrollment among pa-
tients with bone and soft tissue sarcoma
in order to elucidate and overcome bar-
riers to enrollment, which to the best of
our knowledge had not been previously
described. Using previously validated pa-
tient-reported outcomes in the literature,®
our data reveal a correlation between
knowledge of trials and more positive at-
titudes towards trials. This underscores
the importance of awareness and educa-
tional strategies in this cancer population
as a whole. Interventions should focus
on patient perceptions that contribute to
lack of participation, such as fear of side
effects, loss of control (eg, idea of placebo
or randomization), logistical challenges
(eg, additional time or convenient loca-
tion), and cost.>*71%1” For example, pa-
tients concerned about randomization
should be educated on equipoise and
other ethical considerations in trial de-
sign.® Previous research has suggested
that a multimedia psychoeducational in-
tervention was effective in improving at-
titudes toward trials.® Educating patients
on the essential role of trials in oncology
care, as demonstrated by the vast number
of new drug approvals in recent years, is
an essential strategy to improve attitudes,
and subsequently leads to higher patient
accrual rates.

In our study, both knowledge and at-

USING PREVIOUSLY
VALIDATED PATIENT-
REPORTED OUTCOMES
IN THE LITERATURE,
OUR DATA REVEAL A

CORRELATION BETWEEN

KNOWLEDGE OF TRI

ALS

AND MORE POSITIVE

ATTITUDES TOWARD
TRIALS.
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Thoughts on molecular profiling

(n=46 patients who had heard of molecular profiling)

n (%)

Question

>90%
chance

75%-90%
chance

50%-74%
chance

25%-49%
chance

10%-24%
chance

<10%
chance

0%
chance

In patients who undergo molecular
profiling of tumor, what do you
think the chances are that a “targ-
etable” result will be found?

0 (0.0)

16 (34.8)

14 (30.4)

12 (26.1)

3 (6.5)

1(2.2)

0 (0.0)

Consider if you were enrolled on
a study with a new experimental
therapy for your cancer that was
chosen based on your molecu-
lar test. What do you think the
chances are it would control your
cancer?

2(4.3)

20 (43.5)

11 (23.9)

9 (19.6)

4 (8.7)

0(0.0)

0(0.0)

The experimental therapy you were
offered is associated with several
potential side effects. If you were
to receive a therapy chosen based
on your molecular test, what do
you think are the chances you
would experience a severe side
effect?

3 (6.5)

9 (19.6)

14 (30.4)

12 (26.1)

6 (13.0)

2(4.3)

0(0.0)

Now consider if you were being
offered standard therapy (chemo-
therapy). What do you think the
chances are it would control your
cancer?

3 (6.5)

12 (26.1)

14 (30.4)

9 (19.6)

6 (13.0)

1(2.2)

The standard chemotherapy you
were offered is associated with
several potential side effects. If
you were to receive a therapy cho-
sen based on your molecular test,
what do you think are the chances
you would experience a severe side
effect?

4 (8.7)

8 (17.4)

18 (39.1)

12 (26.1)

2(4.3)

2(4.3)

0(0.0)

In your opinion, what is the maxi-
mum benefit any patient with your
type and stage of cancer might ex-
perience as a result of a treatment
on a clinical trial using a drug
chosen based on your molecular
tests?

Cancer
cured

14
(30.4%)

Partial
response!

9 (19.6%)

Stable
disease?

7 (15.2%)

Improve
symptoms3

0 (0.0%)

Not appli-
cable

6 (13.0%)

Refused

0 (0.0%)

Don’t know
or unsure

10 (21.7%)

To what extent do you agree or
disagree with the following
statement: | am concerned about
the cost of testing to molecularly
profile my cancer.

Strongly
agree

7
(15.2%)

Agree

17
(37.0%)

Neutral

8 (17.4%)

Disagree

11 (23.9%)

Strongly
disagree

1(2.2%)

Don’t know or unsure

2 (4.3%)

Defined as “Reduction in number or size of tumors”

2Defined as “Cancer is controlled (e.g. does not look worse, ‘stable disease’)”
3Defined as “Will not shrink tumor, but improve symptoms”

titudes were increased in patients with
previous trial exposure. This suggests
that either patients with greater knowl-
edge and more positive attitudes are
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more likely to enroll in trials, or that pa-
tients with direct trial exposure are more
knowledgeable and develop more pos-
itive attitudes. Our patient population
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Factors related to interest in undergoing molecular testing

OVERCOMING BARRIERS TO

CLINICAL TRIAL ENROLLMENT

Level of consideration, n (%)

Consideration Extremely | Quite a bit | Moderately | A little bit Not at all
Not wanting further treatment 0 (0) 0 (0) 2(11.1) 2(11.1) 14 (77.8)
Side effects of future treatment 2(11.8) 1(5.9) 3(17.6) 2(11.8) 9 (52.9)
Wanting to live as long as possible 15 (83.3) 0 (0) 1 (5.6) 0 (0) 0 (0)
Quality of life 13 (72.2) 2(11.1) 1 (5.6) 1(5.6) 1 (5.6)
Help future cancer patients 7 (38.9) 7 (38.9) 2(11.1) 1 (5.6) 1 (5.6)
Inconvenience of getting treatment 0 (0) 2(11.1) 5(27.8) 2(11.1) 9 (50.0)
Family preference or concerns 3(17.6) 2(11.8) 2(11.8) 2(11.8) 8(47.1)
Trust in the physician to recommend molecular | 5 (27.8) 8 (44.4) 1 (5.6) 3(16.7) 1 (5.6)
profiling

Trust in the research doctor to 4 (22.2) 7 (38.9) 1 (5.6) 2(11.1) 4 (22.2)
recommend molecular profiling

Trust in the hospital 4(22.2) 8 (44.4) 1 (5.6) 2(11.1) 3(16.7)
Treatment’s effect on your being 6 (33.3) 4 (22.2) 2(11.1) 0 (0) 6 (33.3)
able to care for yourself

Out-of-pocket cost for treatment 2(11.1) 3(16.7) 3(16.7) 3(16.7) 7 (38.9)
Hope for cure 11 (61.1) 4(22.2) 2(11.1) 0 (0) 1 (5.6)
Hope for some other medical benefit 9 (50.0) 4(22.2) 1 (5.6) 1 (5.6) 3(16.7)
Better quality of life 9 (50.0) 3(16.7) 3(16.7) 3(16.7) 2(11.1)
Wanting to be part of research 2(11.1) 3(16.7) 4 (22.2) 3(16.7) 6 (33.3)
Not having a better option 4(22.2) 5 (27.8) 3(16.7) 1 (5.6) 5 (27.8)

was overall receptive to learning more
about clinical trials (85.4%) and willing
to participate (65.8%). At the same time,
our study demonstrated low to medi-
um correlations between attitudes and
perceived ability to take steps towards
making an informed decision to enroll
in a trial (r=0.4), which may partially be
explained by the absence of a tangible
trial opportunity. While we did not as-
sess specifically whether patients in our
study were offered a trial, there was a
substantial trial menu at NM with limit-
ed screen failures and decent trial accru-
al over the time frame of our study. This
underscores the importance not only of
patient-focused strategies to increase ed-
ucational and attitudinal resources, but
also a need to focus on research-site op-
timization that includes opening of mul-
tiple trials in various settings, systematic
pre-screening of patients, and eligibility
criteria that are inclusive and rational.®
The patient population with metastat-
ic disease demonstrated more positive at-
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titudes towards enrolling in clinical trials.
This cohort accrued well to clinical trials,
with 21 of 24 trials enrolling specifically
patients with metastatic disease. Of the
patients who responded to our survey, pa-
tients with previous trial exposure were
enriched for patients with metastatic dis-
ease (53.3% metastatic among previous
trial exposure versus 26.8% metastatic
overall). These observations are likely
reflective of the need for novel therapies
in this disease setting. At the same time,
approximately 25% of patients with lo-
calized soft tissue sarcoma will develop
distant metastatic disease after successful
treatment of their primary tumor, which
increases to 40% to 50% in larger and
higher-grade tumors.'®* Three of 24 trials
were open for patients with non-meta-
static disease, of which one managed to
accrue patients. Patients with non-meta-
static disease had more negative attitudes
towards trial enrollment. These dispro-
portionate findings suggest a need for in-
terventions to increase patient awareness
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Clinical trials at NM from 2012-2017

Trial Eligible Sarcoma Setting Accrued (n) Screened (n)
Subtype
Alliance A091102 STS Metastatic 5 7
COG AEWS1031 Ewing’s sarcoma Non-metastatic 0 0
COG ARST1321 Nonrhabdo STS Non-metastatic 1 1
DRUG AP23573-07-302 STS and Bone Metastatic 12 12
Sarcoma
DRUG E7389-G000-309 STS Metastatic 3 3
NCI 8121 STS and Bone Metastatic 10 10
Sarcoma
DRUG ET743-SAR3007 Liposarcoma, Metastatic 10 10
|leiomyosarcoma
DRUG GPX-150-002 STS Metastatic 5 6
DRUG ISB-EW-JGD1 STS Metastatic © 12
DRUG IMCL CP15-0806 STS Metastatic 11 15
DRUG IPM 2002 STS Metastatic 15 18
DRUG IPM 3001 STS Metastatic 15 18
Drug MORAB-004-203-STS STS Metastatic 7 12
DRUG MV-0109DP001 All Sarcoma Non-metastatic 15 17
DRUG P3 STS-01 STS Metastatic 13 19
DRUG TH CR 406 STS Metastatic 11 16
NUO04S1 Angiosarcoma Metastatic 9 9
NU12S02 STS Metastatic 31 85
NU13S02 Angiosarcoma Metastatic 9 12
NU14S03 STS and Bone Metastatic 58 66
Sarcoma
NU FC11S02 Angiosarcoma Metastatic 1 2
NU SARC 14S01 Liposarcoma, Metastatic 4 7
Osteosarcoma, Ewing
sarcoma, Rhabdomyo-
sarcoma
NU W15S01 STS Metastatic 5 8
KCP 330 020 Liposarcoma Metastatic 3 3
Total 262 318

and attitudes towards trial enrollment
among this patient population and the
importance of research-site optimiza-
tion for trial opportunities across disease
states.

Molecular profiling of tumors and bio-
marker identification has become a criti-
cal component of further characterizing
cancer subtypes. In our study, a majority
(65.2%) thought there would be a 50%
or greater likelihood of finding a targe-
table result in their molecular profile.
Molecular data on 5,749 bone and soft
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tissue sarcomas suggested that 9.5% of
tumors demonstrate a “targetable result,”
defined as a new molecular finding for
which there is an FDA-approved drug
for malignancies other than sarcoma (eg,
BRAF V600E, Her2, etc.),'* suggesting
an overestimation in our patient cohort
of the likelihood of benefit of molecular
profiling. These results highlight that the
growing use of molecular profiling has
increased the need for educational and
supportive resources to help patients
understand the utility of molecular pro-
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filing and aid in shared decision-making
surrounding the results.

At the same time, the importance of
identifying a targetable mutation in pa-
tients with sarcoma cannot be understat-
ed. As a recent example of this paradigm,
tumors that harbor fusions with the neu-
rotrophic receptor tyrosine kinase 1, 2, or
3 (NTRK1, 2, and 3) have a high response
rate (~75%) to drugs that target these fu-
sions, such as larotrectinib and entrec-
tinib.®* Molecular profiling and identifi-
cation of predictive biomarkers in small
patient subsets has led to great challenges
in trial design and research-site optimi-
zation. Novel designs that incorporate
molecular profiling,” such as the Lung-
MAP trial** and NCI's Molecular Analy-
sis for Therapy Choice (MATCH) trial,?
are emerging to identify new therapies
for small patient subsets. As a rare and
increasingly heterogeneous cancer, sar-
coma represents a paradigm to provide
insight into optimizing patient percep-
tions and research enterprises to maxi-
mize clinical trial enrollment.

Some limitations of our study include
a homogeneous and selected patient
population that was predominantly Cau-
casian and highly educated. Therefore,
these findings should not be extrapolated
to other populations with barriers to trial
accrual, such as lower socioeconomic or
minority populations. The low response
rate and failure of some to complete the
survey may have introduced some bias.
Additionally, our data include self-re-
ported outcomes, which could have af-
fected our results. Finally, the limited
number of patients who had undergone
or heard of molecular profiling limited
our ability to draw definitive conclu-
sions, and should be assessed in larger
patient cohorts.

While our paper addresses a unique
population—the sarcoma patient—simi-
lar themes and issues pertain to all on-
cology patients. A recent review was
published in the American Society of
Clinical Oncology Educational Book*
looking at methods to overcome barriers
to clinical trial enrollment. Their paper
clearly illustrates mechanisms to assist
with overcoming financial burdens as-
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CLINICAL TRIAL ENROLLMENT

sociated with cancer clinical trials, over-
coming barriers as they relate to patient
and clinician difficulty in coping with
the uncertainty inherent in clinical tri-
al participation, and highlight the role
of a patient navigator in clinical trial
participation.

CONCLUSIONS

Interventions aimed at increasing aware-
ness, knowledge, and attitudes towards
clinical trials among sarcoma patients
may lead to increased trial enrollment
and greater progress in cancer treatment
in this population. In addition to pa-
tient-focused interventions, thoughtful
and strategic clinical trial designs that
allow for the development of biomark-
er-driven therapeutics, while at the same
time optimizing patient accrual rates,
should be developed. Evaluation of bar-
riers to clinical trial enrollment and mo-
lecular profiling of tumors among bone
and soft tissue sarcoma patients at an
academic center can serve as a paradigm
to overcome barriers to enrollment in the
era of an increasingly heterogeneous can-
cer population. TSJ
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