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Objectives: This study aimed to develop expert consensus for the
use of systemic treatments for unresectable metastatic well-differentiated
(grade 1Y2) carcinoid tumors using the RAND/UCLA modified Delphi
process.
Methods: After a comprehensive literature review, 404 patient sce-
narios addressing the use of systemic treatments for carcinoid tumors
were constructed. A multidisciplinary panel of 10 physicians assessed
the scenarios as appropriate, inappropriate, or uncertain (on a 1Y9 scale)
or as an area of disagreement before and after an extended discussion
of the evidence.
Results: Experts were medical and surgical oncologists, interventional
radiologists, and gastroenterologists. Among rated scenarios, disagreement
decreased from 14% before the meeting to 4% after. Consensus state-
ments about midgut carcinoids included the following: (1) Somatostatin
analogs are appropriate as first-line therapy for all patients; (2) In patients
with uncontrolled secretory symptoms, it is appropriate to increase the
dose/frequency of octreotide long-acting repeatable up to 60 mg every
4 weeks or up to 40 mg every 3 weeks as second-line therapy for refrac-
tory carcinoid syndrome. Other options may also be appropriate. Con-
sensus was similar for nonYmidgut carcinoids.

Conclusions: The Delphi process provided a structured methodolog-
ical approach to assist clinician experts in reaching consensus on the
appropriateness of specific medical therapies for the treatment of ad-
vanced carcinoid tumors.
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Gastrointestinal and pancreatic neuroendocrine tumors (NETs)
are rare neoplasms that originate from the secretory cells of

the neuroendocrine system and produce peptides and neuro-
amines causing characteristic hormonal syndromes, including
carcinoid syndrome.1,2 Carcinoid tumors are defined as neu-
roendocrine neoplasms arising from the aerodigestive tract,
whereas pancreatic NETs are thought to originate in the islets
of Langerhans. The incidence of NETs in the United States was
5.25 cases per 100,000 people in 2004.3 Recent analyses have
suggested that the diagnosed incidence of NETs is increasing
and that the prevalence of individuals with NETs in the United
States may exceed 100,000.3,4

Carcinoid syndrome is associated with elevated serotonin
levels and is characterized by episodic flushing, diarrhea, and
right-sided valvular heart disease.5 Although NETs at any site
can produce hormone(s), well-differentiated NETs of the ileum
and cecum are most closely associated with classic carcinoid
syndrome. Because of their common embryologic origin, these
NETs are often described as midgut carcinoids.5,6

Neuroendocrine tumors are often classified as well differ-
entiated or poorly differentiated and as low or high grade. Well-
differentiated NETs are characterized by organoid arrangements
of the tumor cells, with nesting, trabecular, or gyriform pat-
terns.7 Tumor grade refers to the proliferative capacity of the
tumor, and although low-grade NETs are typically indolent,
high-grade tumors are aggressive and associated with short
survival durations. Generally, well-differentiated NETs can be
classified as either low or intermediate grade.8

Neuroendocrine tumors can be hormone producing (ie,
‘‘functioning’’) or hormonally silent (ie, ‘‘nonfunctioning’’).9

Initial symptoms are usually nonspecific, which leads to
delayed diagnosis and the frequent presence of metastases at the
time of diagnosis.10 With early diagnosis, surgical resection is
often curative, representing traditional first-line therapy.9,11

However, many patients with NETs are diagnosed with meta-
static disease and require medical management to alleviate
symptoms and suppress tumor growth.9

First-line systemic therapy for NETs often consists of so
matostatin analogs (SSAs) such as octreotide or lanreotide. These
drugs have an inhibitory effect on secretion of gastrointestinal
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hormones (such as serotonin) and were initially developed to
palliate the symptoms of carcinoid syndrome.12 Accumulating
data indicate that SSAs are also capable of inhibiting NET
growth.13Y15 The PROMID study, a randomized phase 3 trial,
compared octreotide long-acting release (LAR) 30 mg versus
placebo in patients with advanced well-differentiated midgut
carcinoid tumors. The PROMID study reported a statistically
significant improvement in median time to tumor progres-
sion from 6 to 14.3 months.16 It is unclear whether SSAs can
inhibit growth of other (non-midgut) NETs. The ongoing
CLARINET trial, a randomized study of lanreotide depot ver-
sus placebo in nonfunctioning NETs, is designed to address
this question.

As yet, there are no standard second-line systemic ther-
apies. Interferon > (IFN->) is known to be an inhibitor of se-
rotonin secretion.17,18 Several studies have demonstrated its
efficacy in combination with SSAs for palliation of refractory
carcinoid syndrome.19,20 Subsequent randomized clinical stud-
ies have investigated whether IFN-> combined with an SSA can
prolong overall survival as well as progression-free survival
(PFS) compared with SSA monotherapy.21Y23 Two of these rela-
tively underpowered studies demonstrated a trend toward improved
overall survival, but the results were not statistically significant.
Enthusiasm for IFN-> is tempered by its adverse effect profile,
which includes fatigue, myalgia, and depression. Consequently,
there continue to be doubts regarding the risk-benefit ratio of
IFN-> in patients with progressive carcinoid tumors.

Novel targeted agents have emerged in recent years to pro-
vide a number of new treatment options for patients with NETs.
Among the most promising biological drugs are inhibitors of
mammalian target of rapamycin (mTOR). Somatic mutations in
enzymes associated with the mTOR pathway are known to occur
in approximately 15% of patients with pancreatic NETs24; the
frequency of mutations in carcinoid tumors is unknown. In a
randomized phase 3 trial, everolimus, an oral mTOR inhibitor,
significantly improved PFS among patients with pancreatic
NETs.25 A similar trial in patients with functioning carcinoid
tumors (RADIANT 2) met its secondary end point of improved
PFS on local investigator assessment.26 On central radiologic
review, however, the statistical significance of this trial was
borderline, after adjustment for 2 interim analyses (P = 0.026).
As a result, the role of everolimus in the management of ad-
vanced carcinoid tumors has not been established.

Tumor angiogenesis is also proving to be a promising treat-
ment target in patients with advanced NETs. Sunitinib, an oral
tyrosine kinase inhibitor of the vascular endothelial growth factor
receptor (among other targets), has been demonstrated to prolong
PFS in patients with metastatic pancreatic NETs.27 Sunitinib has
not yet been studied in a randomized clinical trial in patients with
metastatic carcinoid tumors. Bevacizumab, a humanized antibody
to the vascular endothelial growth factor receptor ligand, was
shown to improve the rate of PFS at 18 weeks compared with
pegylated IFN-> in a randomized phase 2 study.28 An ongoing
phase 3 study led by the Southwest Oncology Group is com-
paring bevacizumab to IFN-> in patients with metastatic carci-
noid tumors.

Liver-directed therapy is often recommended for patients
with progressive hepatic tumors. Cytoreductive surgery is pri-
marily indicated for patients with oligometastases where at least
90% of tumors can be successfully resected or ablated.29Y32 For
patients with more diffuse hepatic metastases, transarterial he-
patic embolization or transarterial chemoembolization is often
performed.33Y36 A newer approach involves embolization of 90

Yttrium embedded in either a resin microsphere (SIR-Spheres;
Sirtex Medical Ltd, North Sydney, New South Wales, Australia)

or a glass microsphere (TheraSphere; MDS Nordion, Ottawa,
Ontario, Canada).37,38 However, in the absence of prospective
randomized trials, it is difficult to compare the relative effica-
cies and toxicities of various intra-arterial hepatic therapies.39

The emergence of new therapies has improved the options
available to patients with NETs. However, clinicians are faced
with having to make treatment recommendations in the absence
of high-quality data comparing the effectiveness of the various
treatment options; hence, many management decisions are based
on experience and expert recommendations.39 Several treatment
guidelines for NETs have been previously published10,40Y44; how-
ever, sometimes they lack specific guidance that help inform
the choice and sequencing of the growing number of treatment
options. Systematic methods for group decision making such as
the RAND/UCLA modified Delphi process45Y48 have been used
successfully in many areas to develop consensus recommen-
dations regarding for treatments when high-quality comparative
effectiveness data is not available.

The RAND/UCLA modified Delphi process has demon-
strated validity and reliability for assessing the appropriate-
ness, referring to the relative weight of the benefits versus
risks, of a wide variety of medical procedures that lack a large
evidence base.45

Our objective was to use the RAND/UCLAmodified Delphi
panel process to develop consensus on the use of systemic treat-
ments for unresectable, metastatic, well-differentiated (grade 1Y2)
carcinoid tumors.

MATERIALS AND METHODS

Role of the Funder
Novartis’ role was limited to selecting the research com-

pany that organized the meeting and determining the topic of
the Delphi panel. A steering committee consisting of 3 medical
oncologists with experience in NETs (J.R.S., G.A.F., A.B.B.),
all of whom were blinded to the funding source. Neither the
committee nor the moderator knew the source of the funding.
A key feature of the Delphi process is the diversity of the panel
with panelists representing different geographic regions and a
variety of clinical specialties. The committee selected panelists
to achieve this balance. Potential panelists’ views on the use of
drugs marketed by the funder were not queried, and they were
not told of the funding source. The final list of panelists was
shared with Novartis, but the steering committee made the selec-
tions. An independent moderator, experienced in the Delphi
method and also blinded to the funding source (J.L.M.), was se-
lected. The funder paid travel and honoraria for panel members
and an independent moderator. The funder did not engage in
any discussion about the panel with panelists or the moderator
before, during, or after the panel. Novartis had no representatives
at the panel meeting. The panel results were quantitatively sum-
marized and shared with the panelists and Novartis, but Novartis
did not direct or change these analyses. None of the panelists,
steering committee, or the moderator learned the funding source
until the present article was completely drafted. Novartis reviewed
the article before submission.

Panelists
The steering committee developed an a priori list of panelist

attributes designed to achieve balance. The goal was to include
experts onNETs from a diversity of geographic locations, practice
settings, and specialties. The specialties considered important
were medical and surgical oncology, interventional radiology,
gastroenterology, endocrinology, and palliative care. A list of
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potential panelists meeting the various criteria was contributed
by the steering committee. From this list, the steering committee
identified a diverse group of physician experts, who, along with 2
of the steering committee members (J.R.S. and G.A.F.) served as
the Delphi panel (panel members listed in Appendix). It was un-
derstood that most, but not all, of the desired attributes would be
represented on the panel. Ultimately, the single endocrinologist
selected was unable to make it to the meeting.

RAND/UCLA Delphi Panel Method
Cardinal features of the method are as follows45,48: (1)

anonymity where each panelist rates the appropriateness of
a given therapy in a particular scenario anonymously, limiting
the ability of a single individual to dominate the meeting; (2)
controlled feedback where after the first round of ratings are
completed by the panel, panelists review the ratings from the
entire group in a face-to-face meeting and discuss areas of dis-
agreement; (3) iteration where multiple rounds of ratings are con-
ducted, allowing panelists to change their minds after discussion;
(4) statistical group response where all rated scenarios are ana-
lyzed to determine the extent of agreement.

Developing Patient Scenarios
Researchers trained in the Delphi method (M.S.B. and

D.C.), in conjunction with the moderator and steering commit-
tee, collected a summary of published evidence on NETs, which
was distributed to the experts for review. The initial goal was
to address both medical and liver directed therapies, but the
group believed there would be inadequate time to address both
topics in a single day-long session (the time allocated for the in-
person meeting). Therefore, the decision was made to focus
exclusively on medical therapy, with the comment that after
each line of therapy, surgical or locoregional treatment should
be considered. The group developed a list of variables to reflect
the range of patient presentations in clinical practice (eg, ana-
tomic site, line of treatment, as well as presence or absence
of secretory symptoms) (Table 1). Using this information,
394 patient scenarios were developed. Each scenario describes
a set of clinical circumstances in which a physician would need
to choose a medical treatment of a NET. These scenarios were
reviewed with the steering committee and refined iteratively.

(All scenarios are described in Supplemental Digital Content,
http://links.lww.com/MPA/A200.)

Rating of Patient Scenarios and Development
of Consensus Statements

For each patient scenario, panelists were asked to rate (on
a 1Y9 scale) the appropriateness of a given treatment option. An
appropriate procedure is one in which the expected health
benefit exceeds the expected negative consequences by a suf-
ficiently wide margin that the procedure is worth doing, with-
out consideration of cost.45 A rating of 1 implied that the
expected harms greatly outweighed the expected benefits,
a rating of 9 indicated that the expected benefits greatly out-
weighed the expected harms, and a 5 indicated either that the
harms and benefits were equal or that the rater was unable to rate
the degree of appropriateness for the patient described in the
scenario.45

Panelists completed a first round of ratings in early Octo-
ber 2011 and subsequently convened on October 18, 2011, in
a face-to-face meeting in Minneapolis, MN. At this meeting, the
initial survey results were presented to the panelists, and
a moderated discussion of areas of agreement and disagreement
followed. At the end of the discussion, panelists again rated the
appropriateness of clinical management options for each patient
scenario. During the discussion, panelists decided to include
10 additional unique patient scenarios in the second round
of ratings (ie, appropriateness of treatment with cytotoxic che-
motherapy as third-line therapy). The results of this second
round of ratings were summarized in the same manner as the
first, and these data were summarized by the steering committee
into consensus statements about systemic treatments for patients
with carcinoid NETs. Panelists and the moderator were blinded
to the funding source during the entire Delphi panel process and
during the writing of this article. The funder reviewed but did
not modify the manuscript.

Analyses
For every patient scenario, we calculated the median of

the 10 panelists’ ratings and the absolute deviation from each
panelist’s rating to the median. Using previously established
standards, each scenario was categorized as follows: a median
rating of 7 to 9 with no disagreement was classified as

TABLE 1. Variables Used to Construct Clinical Patient Scenarios in Carcinoid Tumor Regions

Variable Range of Values

Anatomic sites of carcinoid tumors Midgut; non-midgut
Line of treatment Observation; first-line treatment; second-line treatment; third-line treatment
Patient’s primary problem Uncontrolled secretary symptoms; uncontrolled tumor-related symptoms,

(rapid) radiographic progression; nonrapid radiographic progression;
no symptoms and no radiographic progression; no symptoms

Postmarker and postscan testing status No progression from previous marker and scan, progression after previous
marker and scan

Frequency of testing a patient with markers
and scans

Every 3 mo, every 6 mo, every 9 mo, every 12 mo

Cytoreductive surgery Optimal cytoreductive surgery, suboptimal cytoreductive surgery, not a candidate for surgery
Systemic therapy Somatostatin analog, everolimus, sunitinib, cytotoxic chemotherapy, IFN->,

temozolomide-containing regimen, streptozotocin-containing regimen
Response to lower octreotide LAR dose Previously responded to a lower dose or frequency, previously did not respond to a lower dose

or frequency
Octreotide LAR frequency Every 2 wk, every 3 wk, every 4 wk
Octreotide LAR dosing 30 mg, 40 mg, 60 mg, 90 mg, 120 mg
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appropriate; a median rating of 1 to 3 with no disagreement was
classified as inappropriate; and a median rating of 4 to 6 with
no disagreement was classified as uncertain. Disagreement was
defined as more than 2 responses of 1 to 3 and more than 2 of 7
to 9. The appropriateness classifications (eg, inappropriate,
uncertain, appropriate, and disagreement) and summary statistics
(ie, medians and absolute deviations) were summarized for both
the first and second rounds of survey responses. All data and
statistical analyses were performed using SAS version 8.2 (SAS
Institute, Cary, NC).

RESULTS

Panelist Demographics
The 10 panelists had a mean age of 50.4 years and included

members from the Northeast, Midwest, South, and West regions
of the United States. Specialties represented included medical and
surgical oncology, interventional radiology, and gastroenterol-
ogy. Panelists had practiced for a mean of 15.5 years (range,
6Y33 years), and an average of 49% of their time was spent seeing
patients (range, 15%Y60%), with 30% to 100% of that time spent
caring for NET patients. All panelists were part of academic
practices. Five of the panelists were previously involved with

the development of other NET treatment guidelines (eg, North
America Neuroendocrine Tumor Society and National Compre-
hensive Cancer Network [NCCN]).

Consensus Results
Panelists rated 394 scenarios in the first round and 404

scenarios in the second round; the scenarios in each round were
divided into 2 sections based on anatomic site: unresectable midgut
and nonYmidgut carcinoid tumors.

In the first round of ratings (Table 2), 37% (147 scenarios)
were rated inappropriate, 30% (119) uncertain, and 19% (73)
appropriate. After extensive face-to-face discussion of areas of
agreement and disagreement, in the second round of ratings,
46% (184 scenarios) were rated inappropriate, 32% (129) un-
certain, and 19% (76) appropriate. The proportion on which there
was disagreement decreased from 14% (55 scenarios) before the
meeting to 4% (15) after the meeting. Average median rating
was 3.6 for midgut and 3.9 for non-midgut, and the average dis-
tance from median was 1.0 for midgut and 0.9 for non-midgut
NETs (Table 3).

Unresectable Midgut NETs
Panelists rated 202 scenarios in unresectable midgut NETs.

The proportion for which there was disagreement decreased

TABLE 2. Number of Indications Scored as ‘‘Inappropriate,’’ ‘‘Uncertain,’’ ‘‘Appropriate,’’ or as ‘‘Disagreement’’
by Carcinoid Tumor Region

First Round Results Second Round Results

Agreement Frequency Percentage
Cumulative
Frequency

Cumulative
Percentage Frequency Percentage

Cumulative
Frequency

Cumulative
Percentage

Unresectable metastatic well-differentiated carcinoid tumor indications
Inappropriate 147 37.3 147 37.3 184 45.5 184 45.5
Uncertain 119 30.2 266 67.5 129 31.9 313 77.5
Appropriate 73 18.5 339 86.0 76 18.8 389 96.3
Disagreement 55 14.0 394 100 15 3.7 404 100

Unresectable metastatic well-differentiated midgut carcinoid tumor indications
Inappropriate 78 39.6 78 39.6 99 49.0 99 49.0
Uncertain 64 32.5 142 72.1 60 29.7 159 78.7
Appropriate 32 16.2 174 88.3 34 16.8 193 95.5
Disagreement 23 11.7 197 100 9 4.5 202 100

Unresectable metastatic well-differentiated nonYmidgut carcinoid tumor indications
Inappropriate 69 35.0 69 35.0 85 42.1 85 42.1
Uncertain 55 27.9 124 62.9 69 34.2 154 76.2
Appropriate 41 20.8 165 83.8 42 20.8 196 97.0
Disagreement 32 16.2 197 100 6 3.0 202 100

TABLE 3. Average Panel Median Rating and Absolute Deviation (ie, Distance) From Every Panelist’s Rating to the Median
for the Particular Scenario by Carcinoid Tumor Region

First Round Results Second Round Results

Variable n Mean SD Minimum Maximum n Mean SD Minimum Maximum

Unresectable metastatic well-differentiated midgut carcinoid tumor indications
Median 197 4.0 2.4 1.0 9.0 202 3.6 2.5 1.0 9.0
Absolute deviation 197 1.5 0.6 0.0 3.1 202 1.0 0.6 0.0 2.5

Unresectable metastatic well-differentiated nonYmidgut carcinoid tumor indications
Median 197 4.1 2.4 1.0 9.0 202 3.9 2.5 1.0 9.0
Absolute deviation 197 1.5 0.6 0.0 3.0 202 0.9 0.5 0.0 2.1
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from 12% (23 scenarios) before the meeting to 5% (9) after. In the
second round, 49% (99 scenarios) were rated inappropriate, 30%
(60) were uncertain, and 17% (34) were appropriate (Table 2). If
a particular systemic treatment was considered appropriate for
an earlier line of therapy, it was assumed to be appropriate for
the next line of therapy if it had not been used before. A sum-
mary of interventions rated ‘‘appropriate’’ in the management of
midgut NETs is as follows:
1. Observation without therapy

Observation may be appropriate for patients with no
symptoms and low-volume radiographically stable disease
(median rating, 7.5). For patients with no progression from
previous tests, markers and scans may be obtained every 6 to
9 months (median rating for 6 months, 7; for 9 months, 5); for
patients with progression after previous tests, an appropriate in-
terval is 3 to 6 months (median rating for 3 months, 8.5; for
6 months, 5.5).
2. First-line systemic therapy

Somatostatin analogs are appropriate as first-line therapy
for patients with uncontrolled secretory symptoms (functional
tumors) (median rating, 9) and uncontrolled tumor-related symp-
toms (nonfunctional tumors) (median rating, 8.5Y9.0). Ever-
olimus may be considered for patients who are symptomatic
because of large tumor burden (median rating, 4Y5).
3. Second-line systemic therapy

In patients with uncontrolled secretory symptoms, increasing
the dose/frequency of an SSA is appropriate, particularly among
patients who had previously responded to a lower dose/frequency
(median rating, 9). The panel considered dose escalations of
octreotide LAR up to 60 mg every 4 weeks or up to 40 mg every
3 weeks to be reasonable adjustments for refractory carcinoid
syndrome (median rating, 7). Increasing the dose/frequency of
SSA may be considered for patients with radiographic progres-
sion, particularly those whose disease was previously stabilized at
a lower dose. The panel considered an increase in dose/frequency
up to 40 mg every 3 or 4 weeks to be reasonable (median rating,
6Y7). There is a lack of evidence that increasing the dose/fre-
quency of SSAs slows radiographic progression.

Everolimus or IFN-> can be considered as second-line
agent in patients who had rapid radiographic progression
(median rating, 7) or had uncontrolled tumor-related symptoms
(median rating, 7) while receiving an SSA. In patients with
carcinoid syndrome, SSA treatment should be continued be-
yond the first line.

Although ratings indicated uncertainty, cytotoxic chemo-
therapy can be considered in cases of unusually rapid radiographic
progression (median rating, 5) or uncontrolled tumor-related
symptoms (median rating, 4) (consider also confirming the
pathologic diagnosis, including mitotic index). The panel did
not endorse any particular cytotoxic drug or regimen.
4. Third-line systemic therapy

Although randomized data are lacking, accumulating evi-
dence suggests that antiangiogenic therapy may be active in
midgut carcinoid tumors. At this time, no particular agent can be
specifically recommended.
5. Surgical treatment

Scenarios for surgical treatment were not rated; however,
there was consensus that at each stage, surgery or locore-
gional therapy should be considered in addition to, or instead of,
medical treatment.

Unresectable NonYMidgut NETs
(Excluding Pancreatic NETs)

Among 202 rated scenarios in these nonYmidgut NETs,
disagreement decreased from 16% (32 scenarios) before the

meeting to 3% (6) after. In the second round, 42% (85 scenarios)
were rated inappropriate, 34% (69) were uncertain, and 21%
(42) were appropriate (Table 2). If a particular systemic treat-
ment was considered appropriate for an earlier line of therapy, it
was assumed to be appropriate for the next line of therapy if it
had not been used before. A summary of interventions deemed
‘‘appropriate’’ in the management of nonYmidgut NETs is as
follows:
1. Observation without therapy

Observation may be appropriate for patients with no symp-
toms and low-volume radiographically stable disease (median
rating, 8). For patients with no progression from previous tests,
markers and scans may be obtained every 3 to 12 months (median
rating for 3 months, 5; for 12 months, 4.5); for patients with
progression after previous tests, an appropriate interval is 3 to
6 months (median rating for 3 months, 9; for 6 months, 6).
2. First-line systemic therapy

Treatment with SSAs may be appropriate for patients with
secretory symptoms (median rating, 9). Everolimus can be
considered for patients with progressive, symptomatic, or high-
volume disease (median rating, 5Y7). Somatostatin analogs
may also be appropriate for patients with nonfunctional tumors
who have tumor-related symptoms (median rating, 7Y8); how-
ever, there are limited data to support their use as antiprolifera-
tive agents in nonYmidgut NETs.
3. Second-line systemic therapy

In patients with uncontrolled secretory symptoms,
increasing the dose/frequency of SSAs is appropriate (median
rating, 8), particularly among patients who had previously
responded to a lower dose. The panel considered dose escala-
tions of octreotide LAR up to 60 mg every 4 weeks (median
rating, 7) or up to 40 mg every 3 weeks (median rating, 7) to be
reasonable adjustments for refractory carcinoid syndrome. In-
creasing the dose/frequency of SSAs may be considered in
patients with radiographic progression, particularly those
whose disease was previously stabilized at a lower dose. The
panel considered an increase in dose/frequency up to 40 mg every
3 or 4 weeks to be reasonable (median rating, 4Y5.5). There is
a lack of evidence that increasing the dose/frequency of SSAs
slows radiographic progression.

Everolimus or IFN-> can be considered as second-line
agent in patients who progressed radiographically or symptom-
atically while receiving an SSA. In patients with carcinoid syn-
drome, treatment with an SSA should be continued beyond the
first line.

Cytotoxic chemotherapy can be considered in cases of
uncontrolled tumor-related symptoms or radiographic progres-
sion (median rating, 7Y7.5) consider also confirming the path-
ologic diagnosis, including mitotic index. The panel did not
endorse any particular cytotoxic drug or regimen.
4. Third-line systemic therapy

Although randomized data are lacking, accumulating evi-
dence suggests that antiangiogenic therapy may be active in
nonYmidgut carcinoid tumors. At this time, no particular agent
can be specifically recommended.
5. Surgical treatment

Scenarios for surgical treatment were not rated; however,
there was consensus that at each stage of therapy, when con-
sidering the next line of treatment, surgery or locoregional
therapy should be considered.

DISCUSSION
Providing patients with treatment options that are well

grounded in the highest-quality evidence available requires a
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synthesis of data. When high-quality comparative data on the
effectiveness of treatment are available, formal quantitative ap-
proaches can be undertaken. When such data are lacking, expert
opinion can be useful. In this study, we used the RAND/UCLA
modified Delphi process to systematically derive expert opinionY
based consensus statements for the medical management of
unresectable metastatic carcinoid tumors.

The National Comprehensive Cancer Institute (NCCN) re-
cently updated guidelines for treatment of NETs (NCCN 2012)
and our consensus statements have both differences and similar-
ities with this document. Our process focused solely on medical
management, although general recommendations were made to
consider surgical or locoregional therapy if appropriate after
each phase of medical treatment, whereas the NCCN Guide-
lines address all areas of management. We used the Delphi
method, which uses literature review; expert panelist discus-
sions; and iterative, quantitative, anonymous ratings of spe-
cific clinical scenarios to provide a statistical summary of the
resultant body of evidence.46,47 The NCCN uses literature re-
view, multiple rounds of unstructured discussion among ex-
pert panelists, and NCCN staff review to develop treatment
algorithms (http://www.nccn.org/clinical.asp accessed June 27,
2012). There is substantial overlap between the recommenda-
tions from this panel and the NCCN guidelines. Both recommend
observation alone or SSA as appropriate first-line management,
with observation reserved for patients without symptoms and
low disease burden. As second-line medical treatment, the Delphi
panel recommends increasing SSA beyond the initial dose, with
everolimus and IFN-> as alternatives. As third line, the panel
suggests an emerging role for antiangiogenic chemotherapy.
In contrast, the NCCN recommends everolimus (and cytotoxic
chemotherapy if no other options are available) as medical treat-
ment beyond first line and gives no specific direction about the
sequence of further therapies.

The Delphi process allowed us to evaluate the appropri-
ateness of a range of medical therapies for 404 distinct patient
scenarios. The consensus statements produced in this study ad-
dress specific scenarios not covered in other guidelines.10,40Y44

For example, the consensus statement on the appropriateness
of frequency of testing was based on previous progression,
whereas the recommendation for testing interval in the NCCN
guidelines does not distinguish patients based on tumor be-
havior. Similarly, the panel developed consensus statements
on higher and more frequent doses of SSA, depending on the
results of previous treatment, whereas the NCCN guidelines are
silent on this topic.

The treatment consensus statements described in this article
were obtained using a well-established and systematic methodol-
ogy that has been shown to capture group decision making in
a valid, reproducible, and reliable way.46,47 The panel experts
represented a variety of multidisciplinary physician specialists
across the United States who typically treat patients with carci-
noid tumors and have contributed to the development of other
treatment guidelines in NETs. Despite the paucity of evidence in
some areas, we were able to obtain consensus statements with
relatively low levels of disagreement.49Y54 The result is a detailed
consensus statement that can inform the development of treat-
ment guidelines and may also guide clinicians in their clinical
care decision making.

The statements reflect the panelists’ expert assessment of
the medical literature and clinical judgment and, as such, do not
necessarily follow the Food and Drug AdministrationYapproved
indication for the medications discussed. For example, ever-
olimus is approved for adults with unresectable, locally ad-
vanced, or metastatic pancreatic NETs rather than the treatment

of midgut or nonYmidgut carcinoids. Panelists considered evi-
dence such as that presented in the RADIANT 2 trial in their
deliberations.26 Similarly, the recommendation for higher or
more frequent doses of SSA is consistent with published evi-
dence that dose escalation of long-acting octreotide acetate
is well tolerated and can delay or spare potentially toxic sys-
tematic therapies, as compared with conventional dosing, in gas-
troenteropancreatic NETs.55 Because cancer treatment evolves
rapidly, many guidelines, including those developed by the
NCCN, do not limit themselves to recommending treatments
for the Food and Drug AdministrationYapproved indication or
limited to the approved dose.10,40Y44

The study used experts to integrate all available evidence.
A limitation is that the evidence derives from data beyond ran-
domized, controlled trials. Although randomized, controlled trials
are the criterion standard for evidence-based medicine, they
cannot provide evidence at a level of detail that can be applied
to the wide range of patients seen in everyday clinical prac-
tice.45 Thus, this type of aggregation of evidence across trials
is often required and can be valuable when combined with ex-
pert clinician review and incorporating real-world practice
experience.

CONCLUSIONS
The RAND/UCLA modified Delphi process is a useful

methodology to inform physician decision making and assist in
the development of treatment guidelines. The process permitted
us to systematically combine and quantify available scientific
evidence with the collective judgment of experts to produce
consensus statements on the appropriateness of systemic thera-
pies for the treatment of carcinoid tumors.45 It is not surprising
that statements derived using this approach are quite similar to
those in the NCCN guidelines, given that both derive from the
same body of evidence. However, the increased specificity of the
panel-based statements may provide additional value to clini-
cians engaged in the daily challenge of applying existing evi-
dence to clinical situations. As additional therapies for carcinoid
tumors emerge, the Delphi methodology may be useful for eval-
uating these therapies and for extending the specificity of clinical
treatment guidelines.
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22. Faiss S, Scherübl H, Riecken EO, et al. Interferon-alpha
versus somatostatin or the combination of both in metastatic
neuroendocrine gut and pancreatic tumours. Digestion.
1996;57(suppl 1):84Y85.

23. Arnold R, Rinke A, Klose KJ, et al. Octreotide versus octreotide plus
interferon-alpha in endocrine gastroenteropancreatic tumors: a
randomized trial. Clin Gastroenterol Hepatol. 2005;3:761Y771.

24. Jiao Y, Shi C, Edil BH, et al. DAXX/ATRX, MEN1, and mTOR
pathway genes are frequently altered in pancreatic neuroendocrine
tumors. Science. 2011;331:1199Y1203.

25. Yao JC, Shah MH, Ito T, et al. Everolimus for advanced pancreatic
neuroendocrine tumors. N Engl J Med. 2011;364:514Y523.

26. Pavel ME, Hainsworth JD, Baudin E, et al. Everolimus plus octreotide
long-acting repeatable for the treatment of advanced neuroendocrine
tumours associated with carcinoid syndrome (RADIANT-2): a
randomised, placebo-controlled, phase 3 study. Lancet.
2011;378:2005Y2012.

27. Raymond E, Dahan L, Raoul JL, et al. Sunitinib malate for the
treatment of pancreatic neuroendocrine tumors. N Engl J Med.
2011;364:501Y513.

28. Yao JC, Phan A, Hoff PM, et al. Targeting vascular endothelial
growth factor in advanced carcinoid tumor: a random assignment
phase II study of depot octreotide with bevacizumab and pegylated
interferon alpha-2b. J Clin Oncol. 2008;26:1316Y1323.

29. Que FG, Nagorney DM, Batts KP, et al. Hepatic resection for
metastatic neuroendocrine carcinomas. Am J Surg. 1995;169:36Y42;
discussion 42Y33.

30. Sarmiento JM, Heywood G, Rubin J, et al. Surgical treatment of
neuroendocrine metastases to the liver: a plea for resection to increase
survival. J Am Coll Surg. 2003;197:29Y37.

31. Ruszniewski P, O’Toole D. Ablative therapies for liver metastases
of gastroenteropancreatic endocrine tumors. Neuroendocrinology.
2004;80(suppl 1):74Y78.

32. Hellman P, Ladjevardi S, Skogseid B, et al. Radiofrequency tissue
ablation using cooled tip for liver metastases of endocrine tumors.
World J Surg. 2002;26:1052Y1056.

33. Ruszniewski P, Rougier P, Roche A, et al. Hepatic arterial
chemoembolization in patients with liver metastases of endocrine
tumors: a prospective phase II study in 24 patients. Cancer.
1993;71:2624Y2630.

34. Strosberg JR, Choi J, Cantor AB, et al. Selective hepatic artery
embolization for treatment of patients with metastatic carcinoid
and pancreatic endocrine tumors. Cancer Control. 2006;13:72Y78.

35. Gupta S, Yao JC, Ahrar K, et al. Hepatic artery embolization
and chemoembolization for treatment of patients with metastatic
carcinoid tumors: the M.D. Anderson experience. Cancer J.
2003;9:261Y267.

36. Eriksson BK, Larsson EG, Skogseid BM, et al. Liver embolizations
of patients with malignant neuroendocrine gastrointestinal tumors.
Cancer. 1998;83:2293Y2301.

37. Kennedy AS, Dezarn WA, McNeillie P, et al. Radioembolization
for unresectable neuroendocrine hepatic metastases using resin
90Y-microspheres: early results in 148 patients. Am J Clin Oncol.
2008;31:271Y279.

38. Rhee TK, Lewandowski RJ, Liu DM, et al. 90Y Radioembolization
for metastatic neuroendocrine liver tumors: preliminary results
from a multi-institutional experience. Ann Surg. 2008;247:
1029Y1035.

39. Modlin IM, Oberg K, Chung DC, et al. Gastroenteropancreatic
neuroendocrine tumours. Lancet Oncol. 2008;9:61Y72.

40. Kulke MH, Anthony LB, Bushnell DL, et al. NANETS treatment
guideline: well-differentiated neuroendocrine tumors of the stomach
and pancreas. Pancreas. 2010;39:735Y752.

41. Boudreaux JP, Klimstra DS, Hassan MM, et al. The NANETS
consensus guideline for the diagnosis and management of
neuroendocrine tumors: well-differentiated neuroendocrine tumors
of the jejunum, ileum, appendix, and cecum. Pancreas.
2010;39:753Y766.

42. Maroun J, Kocha W, Kvols L, et al. Guidelines for the diagnosis and
management of carcinoid tumours. Part 1: the gastrointestinal tract. A
statement from a Canadian National Carcinoid Expert Group. Curr
Oncol. 2006;13:67Y76.

43. Strosberg JR, Coppola D, Klimstra DS, et al. The NANETS consensus
guidelines for the diagnosis and management of poorly differentiated
(high-grade) extrapulmonary neuroendocrine carcinomas. Pancreas.
2010;39:799Y800.

44. National Comprehensive Cancer Network Clinical Practice Guidelines
in Oncology (NCCN Guidelines). Neuroendocrine Tumors. Version
1.2012. Available at: www.nccn.org. Accessed June 23, 2012.

45. Fitch K, Bernstein SJ, Aguilar MS, et al. The RAND/UCLA
Appropriateness Method User’s Manual. Santa Monica, CA: RAND;
2001:1Y123.

46. Shekelle PG, Kahan JP, Bernstein SJ, et al. The reproducibility of a
method to identify the overuse and underuse of medical procedures. N
Engl J Med. 1998;338:1888Y1895.

47. Hemingway H, Crook AM, Feder G, et al. Underuse of coronary
revascularization procedures in patients considered appropriate
candidates for revascularization. N Engl J Med. 2001;344:
645Y654.

48. Appropriateness of Treating Glaucoma Suspects RAND Study Group
(ATGSRSG). For which glaucoma suspects is it appropriate to
initiate treatment? Ophthalmology. 2009;116:710Y716, 716.e1Y82.

Pancreas & Volume 42, Number 3, April 2013 Systemic Treatment Consensus in Carcinoid Tumors

* 2013 Lippincott Williams & Wilkins www.pancreasjournal.com 403

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



49. Broder MS, Kanouse DE, Mittman BS, et al. The appropriateness
of recommendations for hysterectomy. Obstet Gynecol.
2000;95:199Y205.

50. Broder M, Oken C, Parker M, et al. Outpatient Care: A Conceptual
Framework and a Form for Structured Implicit Review. Santa Monica,
CA: RAND, MR-1258; 2001.

51. Broder MS, Segars J. Using the Delphi Method to Develop a
Classification System for Uterine Fibroids. Paper presented at:
Advances in Uterine Leiomyoma Research. Bethesda, MD: 3rd NIH
International Congress; 2010.

52. Hanley D, Gorelick PB, Elliott WJ, et al. Determining the
appropriateness of selected surgical and medical management

options in recurrent stroke prevention: a guideline for primary care
physicians from the National Stroke Association work group in recurrent
stroke prevention. J Stroke Cerebrovasc Dis. 2004;13:196Y207.

53. Fraser IS, Critchley HO, Munro MG, et al. A process designed to lead
to international agreement on terminologies and definitions used to
describe abnormalities of menstrual bleeding. Fertil Steril.
2007;87:466Y476.

54. The cost of blood: multidisciplinary consensus conference for a
standard methodology. Transfus Med Rev. 2005;19:66Y78.

55. Chadha MK, Lombardo J, Mashtare T, et al. High-dose octreotide
acetate for management of gastroenteropancreatic neuroendocrine
tumors. Anticancer Res. 2009;29:4127Y4130.

APPENDIX

Gastroenteropancreatic Neuroendocrine Tumors (GEPNET) Treatment Consensus Panel: Author Name, Specialty, and
Affiliations (in Alphabetical Order)

Name, Degrees Specialty Affiliations

Lowell B. Anthony, MD, FACP Medical oncology Department of Internal Medicine, Division of Medical Oncology,
University of Kentucky Markey Cancer Center, Lexington, KY

Bulent Arslan, MD Interventional radiology Rush University Medical Center, Chicago, IL
George A. Fisher, MD, PhD Medical oncology Department of Medicine, Division of Oncology, Stanford University

Medical Center, Stanford, CA
John F. Gibbs, MD Surgical oncology Department of Surgery, State University of New York at Buffalo,

Buffalo, NY
Edward Greeno, MD Medical oncology Department of Medicine, Division of Hematology, Oncology,

and Transplantation, University of Minnesota, Minneapolis, MN
Renuka V. Iyer, MD Medical oncology Department of Medical Oncology, Roswell Park Cancer Institute,

Buffalo, NY
Michelle K. Kim, MD, MSc Gastroenterology Department of Medicine, Gastroenterology Mount Sinai School of

Medicine, New York, NY
William J. Maples, MD Medical oncology Mission Health System, Asheville, NC
Philip. A. Philip, MD, PhD, FRCP Medical oncology Department of Oncology, Karmanos Cancer Institute, Detroit, MI
Jonathan R. Strosberg, MD Medical oncology Department of Gastrointestinal Oncology, H. Lee Moffitt Cancer

Center and Research Institute, Tampa, FL
Edward M. Wolin, MD Medical oncology Samuel Oschin Cancer Center, Cedars-Sinai Medical Center,

Los Angeles, CA
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