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Identifying and Prioritizing Gaps in
Neuroendocrine Tumor Research: A
Modified Delphi Process With Patients
and Health Care Providers to Set the
Research Action Plan for the Newly
Formed Commonwealth Neuroendocrine
Tumor Collaboration

abstract

Purpose Neuroendocrine tumors (NETs) are a diverse group ofmalignancies that pose challenges common
to all rare tumors. The Commonwealth Neuroendocrine Tumor Collaboration (CommNETS) was established
in 2015 to enhance outcomes for patients with NETs in Canada, Australia, and New Zealand. A modified
Delphi process was undertaken involving patients, clinicians, and researchers to identify gaps in NETs
research to produce a comprehensive and defensible research action plan.

Methods A three-round modified Delphi process was undertaken with larger representation than usual for
medical consensus processes. Patient/advocate and health care provider/researcher expert panels un-
dertook Round 1, which canvassed 17 research priorities and 42 potential topics; in Round 2, these
priorities were ranked. Round 3 comprised a face-to-face meeting to generate final consensus rankings
and formulate the research action plan.

Results The Delphi groups consisted of 203 participants in Round 1 (64% health care providers/
researchers, 36% patient/advocates; 52% Canadian, 32% Australian, and 17% New Zealander), of
whom 132 participated in Round 2. The top eight priorities were biomarker development; peptide receptor
radionuclide therapy optimization; trials of new agents in advanced NETs; functional imaging; sequencing
therapies for metastatic NETs, including development of validated surrogate end points for studies;
pathologic classification; early diagnosis; interventional therapeutics; and curative surgery. Two major
areas were ranked significantly higher by patients/advocates: early diagnosis and curative surgery. Six
CommNETS working parties were established.

Conclusion This modified Delphi process resulted in a well-founded set of research priorities for the newly
formed CommNETS collaboration by involving a large, diverse group of stakeholders. This approach to
setting a research agenda for a new collaborative group should be adopted to ensure that research plans
reflect unmet needs and priorities in the field.
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INTRODUCTION

Neuroendocrine tumors (NETs) are a diverse, un-
common group of malignancies important because
of their increasing incidence and prevalence, partly
as a result of increased detection with advances
in imaging technology.1 NETs are extremely

heterogeneous, with a prognosis ranging from
months inaggressivedisease todecades for indolent
disease. Multiple new diagnostic and treatment mo-
dalities have become available in the past 10 years.

The treatmentofpatientswithNETsposesall of the
challenges common to other rare tumors for both
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patients and clinicians, including delays in diag-
nosis; low levels of nonexpert clinician under-
standing of the disease; limited evidence base
for treatment options, including a paucity of clin-
ical trials2-4; difficulty in obtaining research fund-
ing; small patient numbers over large geographical
areas; and limited advocacy for improved patient
care.5,6 International research consortia have
been identified as a key strategy for integrating
multidisciplinary expertise, enhancing the evi-
dence base, and improving management of rare
cancers.3,7

The CommonwealthNeuroendocrine Tumor Group
(CommNETS) is a new collaboration among pa-
tients with NETs, clinicians, and researchers in
Canada, Australia, and New Zealand. The group
formed in 2015, with the mission of improving
outcomes for patients with NETs, recognizing sim-
ilarities of care provision in the three countries:
high-performing universal health care with cen-
tralized processes for introduction of newmedical
procedures and treatments.6,8 In addition, the
three countries confronted the challenge of geo-
graphically dispersed populations.

CommNETS was established explicitly to facilitate
collaboration in areas of need in NET research
andcare common tomember countries, including
greater power to recruit to clinical trials, shared
registry information, and interchange of clinical
expertise. Although it shares similarities with other
internationalNETsocieties, including theEuropean
Neuroendocrine Tumor Society and the North
American Neuroendocrine Tumor Society, a dis-
tinguishing feature is the deliberate embedding of
patients and advocates as full members of the
group, with the shared vision of CommNETS as
the actual vehicle to conduct high-quality clinical
trial and translational research. This maximizes
opportunity and productivity over what can be
achieved as individual centers or countries. De-
velopment of a research agenda that was mean-
ingful to patients and health care providers was
an essential first step.

To establish an a priori robust and defensible re-
search agenda, an evaluation of gaps in NET re-
search from the perspectives of patients/advocates
and health care providers/researchers was under-
taken using a modified Delphi process. The Delphi
methodology of developing consensus about future
planning and identifying emerging trends and is-
sues is well established in fields as diverse as health
care, infrastructure planning, and defense.9-11 It is
based on the principle that structured decision
processes drawing on a wide range of expertise

result in better decisions and prioritization than
unstructured ones.12 Delphi processes are most
relevant in circumstanceswhere there is insufficient
empirical evidence to guide clinical practice and
decision making alone.13,14 This method usually
involves a panel of 15 to 20 topic experts who rate
agreement with a series of statements in an iterative
fashion, typically with three rounds of ranking.15-18

One shortfall of an expert group, however, is that it
may represent a homogeneous and incomplete
view of the topic.12,19 Modification of the Delphi
process is well accepted for both the priority
question development process and the panel
composition, the latter to achieve inclusion of a
more heterogeneous population, which may be
split into multiple panels to broaden demographic
and other desired representations.15-17 The mod-
ifiedDelphi process has beenused successfully to
set various health care priorities over the last 15
years.15,20-23 The benefit of an increased number
of participants needs to be weighed against the
challenge of ensuring continuity of participation.

It has been established that exposing health care
professionals to the views of patients may influ-
ence the prioritization of outcomes.20 This is par-
ticularly relevant in the field of NETs because of its
heterogeneity with a variety of clinical interactions,
treatments, and outcomes experienced by pa-
tients; the involvement of a broad range of multi-
disciplinaryhealthcareprofessionals; and the lack
of well-defined outcome end points to measure
outcomes in clinical studies. In setting priorities for
the new CommNETS collaboration, we selected a
modified Delphi methodology to ensure a scien-
tifically valid and rigorous set of strategic priorities
that harnessed the views of all stakeholders.

METHODS

A three-round modified Delphi process was un-
dertaken over a 6-month period, collecting the
views of two expert panels to identify gaps in
NET research and then developing a consensus
ranking of research priorities.12,24 The Patient/
Advocate Panel included patients, caregivers, pa-
tient advocates, support societies, and health care
consumer representatives, whereas the Health
Care Provider/Researcher Panel consisted ofmul-
tidisciplinary health care professionals, including
medical, nursing, and allied health practitioners
and basic and translational researchers. The
panel participants were recruited through e-mail
invitations circulated through NET patient advo-
cacy groups and support societies and clinical
and research groups and networks in Canada,
Australia, and New Zealand. The rationale for
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separating the panels was to allow the questions to
be presented using appropriate descriptors (lay v
medical terminology) or targeted when relevant to
one panel only.

Round1.Thepurposeof theRound1online survey
was to identify gaps in current research and pro-
pose relevant NET research priorities or topics. A
systematic review of current NET clinical trials was
undertaken to identify areas under active investi-
gation to underpin the survey topics. A 70-question
survey, framed as a series of statements, was de-
vised by a multidisciplinary project steering com-
mittee to be deliberately overinclusive of potential
research topics and priorities. This was presented
as a two-part electronic survey (Data Supplement)
during an 18-day response window. The first part
required both panels to rate 17 research priorities
(proposed areas of research) on a five-point scale
from high (1) to low (5), presented in four cate-
gories: the conduct of trials and research, trials/
research that did not involve investigating efficacy
of therapies, trials of systemic therapies, and trials
of local therapies. The second part, sent only to
the Health Care Provider/Researcher Panel, rated
agreement with 52 specific research topics (state-
ments outlining the specific methodology for the
research question). Agreement was set at. 80%
of participants, consistent with the consensus thresh-
old set for other Delphi processes.15,25,26

Round 2. This online survey was open to all
Round 1 participants. Comparative ranking of
the Round 1 research priorities was undertaken
by both panels within the conserved four cate-
gories. TheHealthCareProvider/Researcher Panel
also ranked the specific and detailed research
topics that had reached 80% agreement in
Round 1.

Round 3. This comprised a face–to-face workshop
conducted among a subset of panel members, all
of whom had participated in the previous rounds.
Participant numbers were limited because of lo-
gistics andcost; however, all who applied to attend
were accommodated. Detailed deliberation on
the 10 top research priorities and topics emerging
from Round 2 was undertaken through a full day
of group work, exploring the following aspects of
each topic: importance and significance, feasibil-
ity, and relevance for the CommNETS tri-nation
context and the specific consumer perspectives.
The consumer perspective was specifically dis-
cussed in detail as representation of this panel
at the workshop was proportionally reduced. Each
participant then assigned three votes among the
nine research priorities (two had been merged

during workshop deliberations) and three votes
within each of the four categories of research topics,
for five voting rounds. Votes could be distributed
across separate research priorities/topics or all
assigned to a single entity; this approach is based
on voting methods used for multicriteria decision
analysis.27,28

Statistical Analysis

Descriptive statistics were used to analyze re-
sponses in Rounds 1 and 2 (means and standard
deviations). The ranking of research statements
and topics was based on the mean score across
the two panels and was compared using the
Mann-Whitney U test.

RESULTS

Two hundred three participants undertook Round
1 (Patient/Advocate and Health Care Provider/
Researcher Panels, 36% and 64%, respectively),
of whom 132 participated in Round 2 (32% and
68%, respectively) and 49 in Round 3 (6% and
49%, respectively). There were 17 research pri-
orities and 42 research topics presented in
Round 1, which was reduced to 10 priorities
and 26 topics for Round 2.

Panel Composition

Representation by country was similar across all
rounds (Canada, Australia, and New Zealand av-
erage, 45%, 34%, and 21%, respectively). Three
patients (one from the Carcinoid-Neuroendocrine
Tumour Society Canada; one each from the Uni-
corn Foundation Australia and Unicorn Foun-
dation New Zealand) represented the Patient/
Advocate Panel in Round 3; in addition, one
member of the Health Care Provider/Researcher
Panel had a personal history of NET and another
specifically represented indigenous cultural as-
pects of care and research. The following spe-
cialties were represented on the Health Care
Provider/Researcher Panel: nursing, medical
physics, medical oncology, endocrinology, ana-
tomic pathology, nuclear medicine, endocrine
surgery, upper GI surgery, diagnostic radiology,
and interventional radiology. Research exper-
tise covered the fields of translational, labora-
tory, health services, and psychosocial research, as
well as the conduct of clinical trials.

Rounds 1 and 2

All 17 initial research priorities were confirmed to
be important in Round 1; however, 16 of 52 pro-
posed research topics did not reach the consen-
sus threshold (Data Supplement). In Round 2, all
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but two research priorities received broadly similar
rankings between the panels. Early diagnosis of
NETs was ranked top priority by the Patient/
Advocate Panel but only ninth by the Health Care
Provider/Researcher Panel (mean ranking, 4.0 v
9.6; P, .001; Data Supplement). Curative surgery
for NETs was also rated significantly higher by the
Patient/Advocate Panel (mean ranking, 7.2 v 9.9;
P = .008). Other statistically significant differences
were noted in the ranking of sequencing of ther-
apies for metastatic disease (8.9 v 6.3;P = .01) and
peptide receptor radionuclide therapy (8.8 v 6.6;
P = .045). The Health Care Provider/Researcher
Panel ranked 26 topics to be taken forward into
Round 3 (Data Supplement).

Round 3

After extensive discussion, workshop participants
voted on the final research priorities (Table 1) and
topics (Table 2). Seven working groups were then
formed to develop action plans (Table 3).

DISCUSSION

As a new research collaboration for neuroen-
docrine cancer, defining research priorities in a
structured way from the outset was considered
vital. Traditionally, many health-related societies
have been established without formal processes
to interrogate and document capabilities and con-
stituent priorities. Furthermore, stakeholder en-
gagement with patients and advocates, although
often sought, is frequently subsequent to the de-
velopment process and limited to feedback on an
advancedset of proposals. Thechallenge inestab-
lishing CommNETS as a tri-nation multidisciplin-
ary collaboration with the mission of improving
outcomes for patients with NETs was to define from
the outset a robust and defensible set of stream-
lined research topics prioritized through broad
consultation. Recognition of current research

in the field was required to avoid duplication.
Understanding the differences in health systems,
funding models, and patterns of care among the
three countries was also important to achieve a
workable model for collaborative activities and to
recognize issues that may be restricted to partic-
ular sites or settings.

The modified Delphi methodology allowed inclu-
sion of a much larger number of patients and
clinicians/researchers than many health-related
Delphi consensus activities, including those re-
cently performed in theNET field.29,30 These have
typically involved a small number of experts with
broadly similar experience, which is ideal for a
complex discussion of specific treatment guide-
lines or other expert statements. Because our
aims were different, we facilitated a blue-sky ap-
proach while adopting a formal process to gather
a wide range of perspectives. Consequently, the
primary strength of this study is that the rankings
of research priorities and topics robustly reflects
the needs of patients/advocates and clinicians/
researchers across our member countries.

Fromadiverseandcomprehensivebase,73%of the
research questions floated in Round 1 were taken
forward. These included the study of the utility of
various old and new end points in trials, selection of
patient populations for trials, and the need for trials
of both systemic and nonsystemic therapies. Those
not prioritized centered on the feasibility of including
different subtypes of NETs in the same trial; imaging
for trials (likely related to the different availability of
imaging modalities across the three countries); and
development of clinical trials, particularly those re-
lated to surgery. The lack of consensus regarding
surgical trials was in part due to concerns about
the difficulty of balancing robust trial design with
adequate accrual in this rare cancer.

The modified Delphi process identified two main
areas of difference in priorities between the two
panels: early diagnosis of NET and curative re-
section. This was explored in Round 3, in which
deliberations revealed that the Health Care
Provider/Researcher Panel had ranked these
lower not because they were considered unim-
portant but, rather, they were considered to be
too difficult to study. This was attributed to the
lack of an obvious research path to approach
these topics, as well as the lack of obvious craft
group ownership. This was acknowledged as a
salient lesson and stimulated discussion regard-
ing the process of harnessing research exper-
tise and familiarity to devise projects with novel

Table 1. Final Research Priorities

1. Biomarkers (prognostic and predictive)2

2. Peptide receptor radionuclide therapy

3. New investigational drugs/trials for advanced NETs

4. Functional imaging

5. Sequencing of therapies for metastatic disease

6. Pathologic classification of NETs

7. Early diagnosis of NETs

8. Interventional radiology/liver-directed therapy

9. Curative surgery for NETs

Abbreviation: NETs, neuroendocrine tumors.
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Table 2. Final Research Topics by Category

Category Research Topics (listed in order of priority) Number of Votes*

The way trials are run NET trials end point selection, including (a)
studies in advanced grade 1-2 NETs to
useprogression-freesurvivalasapractical
endpoint; (b) studies in advancedgrade3
NEC to use overall survival as a practical
end point; and (c) trials investigating
agents to control refractory functional
symptoms to use changes in frequency/
intensity of thosesymptomsas theprimary
end point

60

NET trial nuclear medicine assessment,
including (a) use of mandatory baseline
FDG in NETs with a higher proliferative
index in prospective clinical trials; and (b)
use of serial 68Ga/FDG PET scanning in
selected trials

38

NET trial pathology assessment, including
(a) grading of NETs using Ki67 in all
clinical trials; (b) trial protocols specifying
the method of Ki67 measurement used
(ie, eyeballing, manual counting of 2,000
cells, or automated); (c) measurement of
bothmitotic count andKi67 inprospective
clinical trials; and (d) collection of Ki67
data in trials as an exact percentage rather
than grade alone

36

NET trial biochemical assessment, including
measurement of serial plasma
chromogranin A in trials investigating
systemic therapies

5

NET trial radiologic assessment to use the
ENETS/WHO grading system instead of
other systems

0

Trials that do not involve investigating
therapies

Research to (a) identify biomarkers that
point to early response (or lack of
response) from systemic treatment; and
(b) identify biomarkers that will allow
watchful waiting for low-risk patients with
metastatic NETs

52

National/international tissue banking to
accelerate translational research

38

Developing and adapting quality-of-life
indices for use in all medium-large
prospective clinical trials (N > 50)

26

Trials in resectable NETs that investigate the
utility of (a) preoperative investigations
(68Ga PET) to look for metastatic disease;
(b) postoperative investigations (68Ga PET,
chromogranin A) to look for residual
disease; and (c) intensive versus
nonintensive follow-up in resected NETs

17

Developing one standardized system for
staging NETs

2

Reviewandclarification of the nomenclature
of neuroendocrine carcinomas versus
grade 3 neuroendocrine tumors

0

(Continued on following page)
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approaches to tackle difficult but important
areas.

One limitation of this study is the relatively small
number of patients and advocates present for
Round 3. We used an online methodology for
Rounds 1 and 2 to specifically allow for increased
patient input; however, for Round 3, the logistic
and financial constraints of attending an overseas
meeting affected more participants on the Patient/
Advocate Panel. Although there is broad and en-
thusiastic acceptance of consumers in disease-
related societies across the health community,

funding remains amajor challenge. The strategy of
specifically considering the consumer perspective
seems to have been a successful surrogate.

In conclusion, CommNETS, as a new international
NET organization, has developed a comprehen-
sive set of prioritized consensus research topics
through broad stakeholder engagement that
uniquely included the patient voice from incep-
tion. The modified Delphi project demonstrates
that formal processes can bring patient and ad-
vocate voices together with clinicians and re-
searchers to formulate a plan for collaborative

Table 2. Final Research Topics by Category (Continued)

Category Research Topics (listed in order of priority) Number of Votes*

Trials of systemic therapies Trials of novel agents in metastatic NETs 25

Further trials comparingPRRTwithstandard
systemic therapy

25

Trials of drugs that target actionable
mutations found in each patient’s tumor,
given the heterogeneity in NETs

24

Trials investigating control of refractory
functional symptoms (diarrhea, flushing,
fatigue) are warranted

18

Trials investigating optimal sequencing of
agents in metastatic NETs are warranted

15

Trials of radiosensitizing therapy (eg,
capecitabine, CAPTEM) with PRRT
compared with PRRT alone

12

Trials investigating therapies after resection
of NETs (ie, adjuvant therapies)

7

Trials to repurpose existing agents in
metastatic NETs

7

Trials investigating optimal dosing of PRRT
(number of cycles, frequency, dose per
cycle)

6

Trials comparing different chemotherapy
regimens in grade 3 NEC

4

Trials of nonchemotherapy systemic therapy
(eg, antiangiogenic agents) in grade 3
NEC

1

Trials comparing chemotherapy with other
systemic therapies

0

Trials of local therapies Trials investigating the relative efficacy and
toxicity of different liver-directed therapies
(TAE, TACE, radioembolization, SIRT)

74

Trials to determine whether gross resection
of oligometastatic disease improves
outcomes are warranted

27

Surgical trials investigating pancreatic,
midgut, and bronchial NETs separately

17

Abbreviations: CAPTEM, capecitabine plus temozolomide; ENETS, European Neuroendocrine Tumor Society; FDG, 18F-labeled fluoro-
deoxyglucose; NEC, neuroendocrine carcinoma; NET, neuroendocrine tumor; PET, positron emission tomography; PRRT, peptide receptor
radionuclide therapy; SIRT, selective internal radiotherapy; TAE, transarterial embolization; TACE, transarterial chemoembolization.
*Forty-nine participants could assign up to three votes within each category.
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research on the basis of priorities addressing
unmet needs. CommNETS will now undertake
research activities on the basis of the ranked
priorities and topics matched to perceived gaps
in NET research and care across Canada, Aus-
tralia, and New Zealand. Research prioritization

and goal setting by collaborative groups should be
undertaken through formal processes to ensure
that subsequent resource utilization has a com-
prehensive and strategic basis.
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