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ABSTRACT

Introduction: Well- or moderately differenti-
ated gastroenteropancreatic neuroendocrine
tumors (GEP-NETs) are often slow-growing, and
some patients with unresectable, asymp-
tomatic, non-functioning tumors may face the
choice between watchful waiting (WW), or
somatostatin analogues (SSA) to delay progres-
sion. We developed a comprehensive multi-cri-
teria decision analysis (MCDA) framework to
help patients and physicians clarify their values
and preferences, consider each decision

criterion, and support communication and
shared decision-making.
Methods: The framework was adapted from a
generic MCDA framework (EVIDEM) with
patient and clinician input. During a workshop,
patients and clinicians expressed their individ-
ual values and preferences (criteria weights)
and, on the basis of two scenarios (treatment vs
WW; SSA-1 [lanreotide] vs SSA-2 [octreotide])
with evidence from a literature review, expres-
sed how consideration of each criterion would
impact their decision in favor of either option
(score), and shared their knowledge and
insights verbally and in writing.
Results: The framework included benefit-risk
criteria and modulating factors, such as disease
severity, quality of evidence, costs, and con-
straints. Overall and progression-free survival
being most important, criteria weights ranged
widely, highlighting variations in individual
values and the need to share them. Scoring and
considering each criterion prompted a rich
exchange of perspectives and uncovered indi-
vidual assumptions and interpretations. At the
group level, type of benefit, disease severity,
effectiveness, and quality of evidence favored
treatment; cost aspects favored WW (scenario
1). For scenario 2, most criteria did not favor
either option.
Conclusions: Patients and clinicians consider
many aspects in decision-making. The MCDA
framework provided a common interpretive
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frame to structure this complexity, support
individual reflection, and share perspectives.
Funding: Ipsen Pharma.
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INTRODUCTION

Rooted in the ethical imperative for respect of
patient autonomy, shared decision-making has
become a core aspect of patient-centered care
that seeks to empower patients to consider with
their physicians the available options, taking
into account their personal circumstances and
articulating their values, perspectives, and con-
cerns [1–3]. Being promoted as an avenue for
improving individual and population health
[4], shared decision-making may reduce deci-
sional conflict and improve patient adherence
[5]. It is particularly pertinent to contexts of
personal uncertainty, when evidence points to
multiple, clinically valid therapeutic alterna-
tives [5].

Neuroendocrine tumors (NETs) have been
reported to have a rising incidence, likely due to
improved diagnosis and classification [6]. Gas-
troenteropancreatic (GEP) NETs are often slow-
growing, with nonspecific symptoms that
mimic a variety of disorders, obstructing and
delaying diagnosis. Diagnosis typically occurs at
an advanced stage, often inadvertently and after
metastases have developed [7, 8]. Complete
tumor resection is recommended whenever
possible [9]. However, for unresectable disease,
two randomized, double-blind, placebo-con-
trolled trials, PROMID and CLARINET, demon-
strated that the somatostatin analogues (SSAs)
octreotide and lanreotide significantly prolong
time to progression and progression-free sur-
vival (PFS) in patients with well- or moderately
differentiated midgut or GEP-NETs, respectively
[10, 11]. Both SSAs are administered every
4 weeks, octreotide via intramuscular injection,
lanreotide via deep subcutaneous injection with
the option of self-administration [12, 13]. On
the basis of this evidence, National Compre-
hensive Cancer Network (NCCN) guidelines

recommend, for patients with unresectable,
asymptomatic (nonfunctioning) GEP-NET and
low tumor burden, either observation with
markers and scans (watchful waiting) or initia-
tion of treatment with octreotide or lanreotide
[9]. There is no consensus on timing of treat-
ment initiation [9]. The nature of the disease
and the different options imply that patients’
preferences and circumstances are central to
decision-making in this context, thus suggest-
ing a systematic approach to help identify the
relevant factors bearing on the decision and
support shared decision-making.

The International Patient Decision Aids
Standards (IPDAS) Collaboration recommends
that a decision-making tool deliver information
about the disease and the available options,
including their risks and benefits; clarify and
make explicit patient values and preferences;
and help share perspectives to support reflec-
tion and discussion between patients and
physicians [5, 14, 15]. Multi-criteria decision
analysis (MCDA) represents a structured and
transparent approach to decision-making
[16–23]. Sharing the intent of IPDAS, the open-
source EVIDEM MCDA framework includes
tools to clarify and make explicit individual
values, synthesize complex evidence for the
decision criteria to facilitate their consideration
in real-life scenarios, and help share perspec-
tives through visual outputs and insights
[24, 25].

Building on these features, this study’s
objectives were to (1) explore patients’ and
clinicians’ reflection when deciding on man-
agement options for unresectable GEP-NET by
elucidating which criteria are considered and
how they are considered; and (2) develop a
comprehensive decision framework that can
facilitate elicitation and communication of
benefits, risks, preferences, and concerns to help
patients and physicians engage in meaningful
conversations on the decisions faced. Before
application to real-life settings with
patient–physician dyads, a small group work-
shop design, which allowed collection of
patients’ and physicians’ inputs and feedback,
was selected to study how such a framework can
support reflection and communication (proof-
of-concept).
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METHODS

Study Overview

The study involved identification and valida-
tion of the criteria that are considered by US
patients and physicians in their decision-mak-
ing (including input from a criteria workshop),
design of the framework for two decision sce-
narios, and its application with an extended
group of patients and clinicians (decision sup-
port workshop) (Fig. 1). Framework design
encompassed two approaches: the first focused
on the benefits and risks of the management
options in the sense of intervention outcomes
(core benefit-risk criteria). The second explored
the impact of other decision-making factors
that may modulate the benefit-risk balance
(modulating criteria).

Workshop Design

Patients and clinicians were recruited as experts
in decision-making to collect their expert views
and insights, stemming from their living with
or treating the disease. No clinical data was
collected. Both were selected via predefined
recruitment criteria (Appendix 1). Clinicians
were oncologists specializing in treating
patients with locally advanced or metastatic
GEP-NET from both academic and community
practices. Patients were recruited through
patient associations and support groups. All
study participants were offered an honorarium
as well as reimbursement for their expenses. All
participants provided informed consent (pa-
tients) or signed agreements (clinicians).

To facilitate open discussion, sessions were
held under the Chatham House Rule [26] and
were limited to six (three patients, three clini-
cians) and 11 (five patients, six clinicians) par-
ticipants for the criteria and the decision
support workshops, respectively. Study investi-
gators (i.e., researchers performing the study)
guided participants through the workshops.

Criteria Workshop and Design of GEP-NET
MCDA Benefit-Risk Trees

At the criteria workshop, patients and clinicians
were presented with the 20 generic EVIDEM
framework criteria (along with their defini-
tions), organized into seven domains of evalu-
ation [27], plus 10 intervention outcomes
subcriteria specific to GEP-NET, which had been
identified through targeted review of the sci-
entific literature, including regulatory require-
ments for oncology trials [28, 29]. Participants
were asked to validate each (sub)criterion and
suggest others for inclusion. For framework
design, to allow the expression of a broad range
of perspectives, a (sub)criterion was included if
at least one participant deemed it to be relevant.
(See Appendix 2 for (sub)criteria.) The core and
modulating (sub)criteria were organized by
domain into a core benefit-risk and a modulated
benefit-risk tree, respectively.

Decision Scenarios and Evidence on GEP-
NET and Management Options

Two decision scenarios were defined on the
basis of current practice guidelines [9]: the first
explored the primary decision whether to ini-
tiate treatment with an SSA (using lanreotide as
reference case) or to pursue watchful waiting;
and the second explored the decision between
two SSAs treatments: treatment 1 (lanreotide)
versus treatment 2 (octreotide). To provide
necessary and sufficient evidence to assign a
score for each criterion, MCDA evidence
matrices for each scenario were created fol-
lowing EVIDEM methodology [27], which
entails a standardized approach for the identi-
fication, analysis, synthesis, and reporting of
evidence.

Evidence was obtained from public sources,
including major biomedical literature databases
(PubMed/Medline), Cochrane systematic
reviews, clinical trial registries, conference
websites (ASCO, NANETS), and bibliographies
of full-text articles. Additional sources were
patient and professional association websites.
Recent peer-reviewed, comprehensive studies
were preferentially selected; for clinical data,
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only key phase 3 or 4 randomized controlled
trials (RCTs) and prospective studies were eligi-
ble for inclusion. (See Supplementary

Appendix 4 for more details on the targeted
systematic literature review methodology.) The
evidence matrix included 33 references.

Fig. 1 Study overview. Colloquial evidence: ‘‘anything that establishes a fact or gives reason for believing something’’ [55]
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Decision Support Workshop

At the decision support workshop, participants
were first introduced to the approach and the
definitions of the decision criteria and then
asked to express their individual value systems
and preferences by weighing the relative
importance of the criteria (independently of the
scenarios). Next, participants explored scenar-
io 1: on the basis of the evidence matrix (see
excerpt in Appendix 5), the available evidence
for a criterion was presented by study investi-
gators, then the group exchanged their com-
ments and insights, which was followed by each
participant providing his/her individual score,
comments, and insights in writing. Scores were
provided using a constructed, cardinal scale,
designed to capture individual interpretations,
and expressed how consideration of each crite-
rion would impact the decision, ranging from
?5 (much in favor of option 1) to - 5 (much in
favor of option 2). For qualitatively considered
criteria, participants indicated how their con-
sideration impacted their decision (positive, no,
or negative impact). Participants were also
asked to provide for each criterion any addi-
tional information they wanted to see. This was
repeated for each criterion and then for sce-
nario 2. Feedback on the process was collected
through structured discussion and in written
form.

Data Analysis

As reported previously [25], the relative benefit-
risk balance (RBRB) is defined as the sum of the
benefit-risk contributions (BRCx) of all (n) sub-
criteria of the benefit-risk tree, where BRCx is
the product of the normalized weight (Wx,

P

Wx = 1) and standardized score (Sx = score/5)
for the subcriterion x (linear additive model):

RBRB ¼
Xn

x¼1

BRCx ¼
Xn

x¼1

Wx � Sxð Þ

For example, if the criterion impact on
autonomy received a normalized weight of 0.1
and a score of ? 2, its contribution to the RBRB
was 0.19 2/5 = ? 0.04. RBRBs can range from

- 1 to 1. Positive RBRBs indicate that the sum of
the criteria contributions favors option 1 and
negative RBRBs favor option 2. A corresponding
linear additive model including all core and
modulating (sub)criteria was used to derive the
modulated RBRB (mRBRB).

As the approach was designed to be applied
at the individual level for patient–physician
interactions, weights, scores and RBRBs were
computed at the level of individual participants.
For the purpose of illustration and reporting,
mean values were calculated and are presented
here at the group level. Variability across par-
ticipants was quantified using standard devia-
tions (SD). Written and verbal comments were
organized and summarized by criteria. Visual
representations of the outputs were designed.

Face Validity and Exploration
of Uncertainty

To assess face validity, participants received a
visual and tabular representation of their own
assessment (including weights, RBRBs, mRBRBs,
and qualitative impacts) and were asked whe-
ther this reflected their reasoning during the
exercise. To explore impact on weights distri-
bution, two weighting methods were used:
hierarchical point allocation (HPA), which
involved distributing weighting points across
the domains, criteria, and subcriteria of the
benefit-risk trees, was used for the primary
analysis [24]. For an alternative analysis, the
direct rating scale (DRS) method was used [30],
which involves rating the relative importance of
each (sub)criterion on a scale from 1 to 5. Using
the sum of these rates as denominator, relative
weights for each (sub)criterion were calculated
and used to compute the RBRBs.

RESULTS

Criteria Workshop: What Matters?—
Criteria Set Adaptation and Validation

Of the 30 (sub)criteria presented to the criteria
workshop participants, 26 were considered rel-
evant by more than 90% of the participants.
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Participants unanimously agreed on the rel-
evance of the core benefit-risk subcriteria, pro-
gression-free survival, worsening of symptoms,
health-related quality of life (HRQoL), impact
on autonomy, impact on dignity, serious
adverse events, and fatal adverse events to their
evaluation of GEP-NET management options.
All other outcomes presented were deemed rel-
evant by at least one-third of the participants.
Tumor regression rate was identified as an
additional relevant outcome and was incorpo-
rated in the core benefit-risk tree (Fig. 2a).

Modulating factors deemed relevant by all
were type of therapeutic benefit, disease sever-
ity, unmet needs, costs/constraints to patients,

and quality of evidence. Population priorities
and access were unanimously considered not
relevant and therefore omitted from the
framework. On the basis of participant input,
subcriteria were created to segregate costs and
constraints incurred by patients from those
incurred by the healthcare system, and system
capacity and appropriate use was incorporated
into the modulated tree for quantitative con-
sideration (Fig. 2b).

Fig. 2 MCDA core benefit-risk tree (a) and modulated benefit-risk tree (b). *Qualitatively assessed criteria
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Decision Support Workshop Step 1: What
are the Trade-Offs?—Clarifying Values
and Preferences

Weighting the criteria of the core benefit-risk
tree, decision support workshop participants
assigned the greatest relative weight to overall
survival (mean normalized weight 0.16, scale 0
to 1), followed by progression-free survival
(0.15), fatal adverse events (0.14), and disease
symptoms (0.11) (Fig. 3a). Level of chromo-
granin A (0.01), and convenience and ease of
use (0.04) received the least weight. Progression-
free survival (SD ± 0.15) and overall survival
(± 0.12) showed the largest variations in
weights.

In the modulated tree (Fig. 3b), comparative
effectiveness received the greatest mean weight
(0.18), followed by disease severity (0.12),
comparative safety/tolerability (0.10), and type
of therapeutic benefit (0.10). The least weight
was assigned to size of affected population
(0.02) and non-medical costs and constraints
(0.03). Participants’ weights varied most for
comparative effectiveness (± 0.12), disease
severity, and quality of evidence (± 0.10).
Among the economic consequences and con-
straints subcriteria, cost of intervention to
patient received the greatest normalized weight
(0.04), followed by non-medical costs and con-
straints (0.03) and other medical costs and
constraints to patients (0.03) (data not shown).

Decision Support Workshop Step 2: How
Does Consideration of Each Criterion
Favor Either Option?—Criteria Scores
and Insights

Scoring, on the basis of the available evidence
and personal insights, how consideration of
each criterion favors either option prompted a
rich exchange of knowledge and rationales
among participants. Details—including a con-
densed summary of the evidence available to
the participants as well as the scores and com-
ments they provided—are presented for sce-
nario 1 (watchful waiting vs treatment
[lanreotide]) in Table 1 (core benefit-risk

criteria) and 2 (modulating criteria). A high-
level summary is reported for scenario 2 further
on.

For comparative effectiveness, data on PFS
was seen as clearly favoring treatment over
watchful waiting, with a mean score of 4.0
(± 1.2, scale - 5 to 5) (Table 2). While it was
noted that the PFS appeared to encourage a low
threshold for starting SSA therapy, participants
raised questions around the relevance of the
RCT data to clinical practice regarding patient
population and the criteria to define progres-
sion. Overall survival (OS), the criterion that
had received the highest weight, was scored
slightly in favor of treatment (mean 0.3 ± 2.2).
Clinicians noted that the trial was not designed
to measure OS and that this outcome would be
difficult to quantify. No data was available on
effect on tumor-related disease symptoms in the
target population; nevertheless, most partici-
pants scored this criterion as favoring SSA
therapy (mean 2.9 ± 2.1), in part because of its
well-known symptom relief effects. The effect
on level of chromogranin A was also considered
to be in favor of treatment (1.2 ± 1.9), but
clinicians commented that its usefulness in
decision-making was limited (Table 1).

For comparative patient-perceived health/
PROs, consideration of HRQoL marginally
favored treatment (mean 0.5 ± 1.8). Clinical
trial data showed no significant difference in
HRQoL outcomes. Some participants com-
mented that treatment-induced PFS extension
would be expected to have a positive emotional
impact, whereas receiving no treatment could
take an emotional toll. Comments on impact
on autonomy and convenience/ease of admin-
istration revolved around the option of lan-
reotide self-injection, its relation to insurance
coverage, and its impact on office visits.
Although scores varied widely, generally
autonomy in drug administration was viewed as
favoring treatment (1.0 ± 2.6), whereas overall
convenience aspects favored watchful waiting
(- 1.3 ± 2.0), which, as commented by one
participant, was particularly relevant for frail
patients (Table 1).

Among comparative safety/tolerability sub-
criteria, non-serious AEs and non-fatal serious
AEs moderately favored watchful waiting (mean
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scores - 1.3 ± 1.5 and - 0.5 ± 0.9), whereas
fatal AEs did not favor either option (0.0 ± 0.0),
congruent with the absence of fatal AEs in the
pivotal trial. Participants stressed that potential
AEs must be considered, especially as treatment
is initiated in asymptomatic patients. They also

noted that more information on the manage-
ment of side effects, their impacts, and whether
or not they are reversible would have been
helpful.

Among modulating criteria (Table 2), the
type of therapeutic benefit lanreotide provides

Fig. 3 Mean (SD) normalized weights assigned by participants using hierarchical point allocation to each domain/
criterion/subcriterion of the MCDA a core and b modulated benefit-risk trees
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was considered to be in favor of treatment
(3.8 ± 1.7). One participant commented that
‘‘Keeping the disease stable is very significant.’’
Consideration of disease severity and unmet

needs favored treatment overall (2.5 ± 2.7 and
2.1 ± 1.6), but views differed widely, particu-
larly with respect to disease severity where
scores ranged from - 2 to 5. On the watchful

Table 1 Core benefit-risk criteria: condensed evidence and participant scores and comments exploring scenario 1: treat-
ment (lanreotide as a reference case) versus watchful waiting

CONDENSED EVIDENCE 
SYNTHESIS BY CRITERION 

 MEAN SCORE (SD) 
COMMENTS  

COMPARATIVE EFFECTIVENESS 
Progression-free survival 

CLARINET:[11] Lanreo�de: 
median not reached; Placebo:  
median 18 months, range 12.1–
24.0; HR: 0.47 (95% CI 0.30–
0.73); P < 0.001

PFS benefit appears to encourage low threshold for star�ng lanreo�de in newly diagnosed 
pa�ents. 
“While PFS is an extremely useful endpoint, its clinical importance is less established in NETs. A 
progression per RECIST may not be clinically relevant.” 
“The popula�on in CLARINET was the ‘slowest of the slow’ NETs...” 
“…50% of placebo arm did not progress for 18 months … would have preferred study pa�ents to 
already have progressive disease.” 
Addi�onal informa�on desired: comparisons with other treatment op�ons 

Disease symptoms 
No data on tumor-related 
symptoms for either op�on 

“Although CLARINET did not assess symptom control, we know that lanreo�de is effec�ve in 
controlling symptoms of carcinoid syndrome.” 
“No data hence not a considera�on.” 
Lack of data on diseases symptoms may suggest not helpful. 

Tumor regression rate  
No data for either op�on

Tumour stability may be as good as regression if no symptoms. 
Regression (secondary to SSA) is not to be expected.  

Overall survival 
CLARINET:[11]  No sta�s�cally 
significant difference between 
lanreo�de and placebo 

Data on OS is not available to be discussed with pa�ent. 
Trial was not designed to measure survival. 
Other interven�ons given over �me may also impact survival. 
“OS will be very difficult to quan�fy given that most, if not all, pa�ents will eventually receive 
SSAs.” 

0 55-
Much more in 

favor of watchful 
wai�ng

Much more in 
favor of 

treatment

4.0 (1.2)

-5.0 0.0 5.0

2.9 (2.1)

-5.0 0.0 5.0

0.8 (2.1)

-5.0 0.0 5.0

0.3 (2.2)

-5.0 0.0 5.0

Level of chromogranin A 
CLARINET:[11] % of pts with 
>50% reduc�on: Lanreo�de: 
42%; placebo: 5%,  P < 0.001

Use of chromogranin A is controversial and its u�lity is limited.  
There is not necessarily a correla�on between chromogranin A and symptoms. 
“It doesn’t influence my decision I go by radiographic findings and symptoms”  
“If a marker is not helpful in decisionmaking, it is just an expense”  

COMPARATIVE PATIENT-PERCEIVED HEALTH / PROS
HRQoL 

CLARINET:[11] No significant 
differences  between lanreo�de 
and placebo in EORTC QLQ-C30 
and EORTC QLQ-GI.NET21 scores

“Only asymptoma�c pa�ents included in trial.” 
“Doing nothing has an emo�onal toll on pa�ents.” 
“If treatment lengthens PFS it would impact on emo�onal well-being, but my score is 0 based 
on these data.” 
“Would have favored the drug more if QoL improved.” 

Impact on autonomy 
Lanreo�de phase IV trial:[43]  
pa�ents preferring self- injec�on 
experienced more independence 
(reduced visits to clinic). 
“Partner can handle injec�ons 
when travelling.” 
Watchful wai�ng: No data 

“Insurance o�en does not cover self-injec�on and co-pays vary so most pa�ents must use 
office-based treatment, in theory self-injec�on is desirable.” 
“Would love to self-inject but most important is that co-insurance cost is too high.” 
Autonomy in drug administra�on would improve QoL. 

Impact on dignity 
No data for either op�on

Increased flatulence with lanreo�de affects QoL. 
As there is no data on how treatment affects appearance, it is not important in this case. 
Dignity of pa�ents is affected by the diagnosis of cancer. 
Dignity may be impacted by the way the interven�on is administered. 

Convenience / ease of use / mode 
& se�ng of administra�on 

Lanreo�de: prefilled syringe 
allows self-
administra�on.[12,44] 88% of 
pts preferred self-injec�on 
because �me saving, prac�cal, 
avoid hospital visits.[43] 
Watchful wai�ng: blood tests 
and scans every 3-12 months[9] 

Aside from flexibility for vaca�ons, there is no difference in number of doctor visits.  
This criterion might be scored differently if self-injec�on is covered or not. 
Some pa�ents might find it hard to self-inject. 
Convenience is a considera�on in favor of watchful wai�ng in frail and very old pa�ents. 
“If treatment is not necessary, convenience is not important.” 
Would not make ease of administra�on a reason to start therapy  

1.2 (1.9)

-5.0 0.0 5.0

0.5 (1.8)

-5.0 0.0 5.0

1.0 (2.6)

-5.0 0.0 5.0

0.4 (1.3)

-5.0 0.0 5.0

-1.3 
(2.0)

-5.0 0.0 5.0
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waiting side, it was commented that ‘‘In slow-
growing asymptomatic tumors the benefit of
any treatment is unclear’’, whereas on the
treatment side, a patient stated that ‘‘Doing
something is better than doing nothing.’’ It was
also noted that the favored option would
depend on the presence of co-morbidities.

With respect to economic consequences and
constraints, considerations around the cost of
treatment to patients, in terms of co-payments,
deductibles, and possible increases in monthly
contributions, favored watchful waiting (mean
score - 2.8 ± 1.8). Other medical and non-
medical costs and constraints for patients also
favored watchful waiting (- 1.2 ± 1.3 and
- 1.0 ± 1.6, respectively). It was noted that
there may be additional costs and medical
appointments if patients experience side effects.
Patients expressed major concerns about time
away from work and family, travel costs, and
fear of losing employment as a result of insur-
ance charges.

Both quality of evidence and expert con-
sensus/clinical practice guidelines (CPGs) were
viewed in favor of treatment (2.9 ± 1.8 and
2.2 ± 2.8). Participants commented that CLAR-
INET was well conducted but it was only one
trial. (Note the PROMID trial was presented for
scenario 2 only.) With respect to CPGs, clini-
cians noted that the guidelines provide general

guidance but treatment decisions are driven by
individual patient characteristics.

Across all (sub)criteria, the greatest variations
in scores (SD C 2.0) were for overall survival,
disease symptoms, tumor regression rate,
impact on autonomy, convenience/ease/mode
of administration, disease severity, expert con-
sensus/CPGs, and system capacity/appropriate
use (Tables 1, 2).

Qualitative criteria were considered by the
majority of participants but had no impact on
their decision-making. Several participants
indicated that mandate and scope of the
healthcare system was in favor of treatment,
while opportunity costs and affordability were
in favor of watchful waiting (data not shown).

Decision Support Workshop Step 3: What
is the Overall Balance Between
the Criteria?

Combining weights and scores, at the group
level, an RBRB of 0.18 (± 0.20) favored treat-
ment (with lanreotide as reference case) over
watchful waiting (Fig. 4). Progression-free sur-
vival (0.12 ± 0.13) and disease symptoms
(0.06 ± 0.06) contributed most to the RBRB in
favor of treatment. Non-fatal non-serious
adverse events (- 0.02 ± 0.03), non-fatal serious
adverse events (- 0.01 ± 0.02), and conve-
nience (- 0.01 ± 0.01) contributed most

Table 1 continued

COMPARATIVE SAFETY / TOLERABILITY
Non-fatal non-serious adverse 
events 

CLARINET:[11] treatment-
related: lanreo�de vs placebo: 
diarrhea: 26 vs 9%, abdominal 

“These are all important to the pa�ent but no more than efficacy-related issues.” 
Given increased PFS, some side effects are worth the inconvenience. 
Diarrhea can impact pa�ent's quality of life and require interven�on. 
Poten�al toxicity must be considered; important when pa�ents do not have symptoms and 

-1.3 
(1.5)

-5.0 0.0 5.0

pain: 14 vs 2%, cholelithiasis: 10 
vs 3%, nausea 7 vs 2%, vomi�ng: 
7 vs 0%, hyperglycemia: 5 vs 0%   

treatment could poten�ally make them feel worse if toxicity occurs.  
“Watchful wai�ng does not cause adverse effects but lanreo�de is rela�vely safe.” 
Addi�onal informa�on desired: management of side effects  

Non-fatal serious adverse events 
CLARINET:[11]  treatment-
related: lanreo�de: 3% 
(hyperglycemia, diabetes 
mellitus, nausea, vomi�ng, 
abdominal pain, biliary fistula, 
cholelithiasis); placebo: 1% (bile 
duct stenosis) 

Rela�on to treatment is unclear. 
The ques�on whether side effects are reversible or not is important. 
Addi�onal informa�on desired: number of pa�ents that required hospitaliza�ons for side 
effects. 

Fatal adverse event 
CLARINET:[11] No fatal AEs in 
either arm 

Not applicable in this case. If occurring, this serious toxicity would weigh heavily in 
decisionmaking. 

-0.5 
(0.9)

-5.0 0.0 5.0

0.0 (0.0)

-5.0 0.0 5.0
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Table 2 Modulating benefit-risk criteria: condensed evidence and participant scores and comments exploring scenario 1:
treatment (lanreotide as a reference case) versus watchful waiting

CONDENSED EVIDENCE 
SYNTHESIS BY CRITERION 

MEAN SCORE (SD) 
COMMENTS  

TYPE OF BENEFIT OF INTERVENTION 
Type of therapeu�c benefit 

Lanreo�de: delay in disease 
progression;[11] watchful 
wai�ng: NA

Keeping the disease stable is very significant. 
PFS is a good endpoint to recommend treatment even if OS data not available. 

Type of preven�ve benefit 
No data

-- 

NEED FOR INTERVENTION
Disease severity 

Slow growing tumors, no 
defining symptoms,[45] 60% 
metastasized at diagnosis;[46] 
Survival: 5-year: 87.4% GI GEP-
NETs;[47] 64% well 
differen�ated nonfunc�oning 
GEP-NET;[48] median: 3.9–7.9 
years;[49] QoL impact: physical 
func�on and general health (SF-
36 and PROMIS-29);[50] U�li�es:  
0.77 stable disease, 0.61 
progressive disease, 0.56–0.78 
with treatment AEs[51] 

Understand that studies are short but GEP-NETs are slow growing 
“In slow-growing asymptoma�c tumors the benefit of any treatment is unclear—could wait to 
begin treatment at progression.” 
Depending on overall individual life expectancy, would recommend lanreo�de for pa�ents with 
expected 5 to 10 years survival but watchful wai�ng for pa�ents with limited survival due to co-
morbidi�es. 

0 55-
Much more in 

favor of watchful 
wai�ng

Much more in 
favor of 

treatment

3.8 (1.7)

-5.0 0.0 5.0

0.3 (0.5)

-5.0 0.0 5.0

2.5 (2.7)

-5.0 0.0 5.0

Unmet needs 
No recommended treatment 
op�ons other than lanreo�de or 
octreo�de and watchful 
wai�ng[7]

“Doing something is be�er than doing nothing.” 
Mul�ple other op�ons are available. 
This does not change decision on whether or not to try ac�ve treatment. 

Size of popula�on 
Prevalence: 21.6/100,000 for GI 
NET,[47] 13/100,000 for 
pancreas and diges�ve 
organs[48]; Incidence: 
5.00/100,000[6] 

Incidence and prevalence do not dictate treatment course and are not relevant. 

ECONOMIC CONSEQUENCES AND CONSTRAINTS OF INTERVENTION
Cost of interven�on to pa�ent 

Lanreo�de: $14,288, if 20% co-
payment[54]  
Watchful wai�ng: no data

Cost is a major factor for pa�ents at any �me.  
Mul�ple things to be considered: co-payments, annual deduc�bles, etc. 
“Some impact of cost but given known PFS benefit, effect is not large.” 
Regardless of insurance coverage, there will always be certain financial toxici�es from 
treatment and its side effects. 
Discussion around cost may make pa�ents more comfortable with choosing watchful wai�ng. 

Cost of interven�on to the 
healthcare system 

Lanreo�de:  $71,442 per year, 
derived from published 
data[52,53]  
Watchful wai�ng: no data

Economic impact on insurer not a direct concern for pa�ents 
There is a significant difference between acquisi�on cost and what is billed to a pa�ent’s 
insurance. 
Cost to the insurance may increase pa�ents’ monthly contribu�ons. 

Other medical costs & constraints 
to the pa�ent 

No data for either op�on

Less frequent healthcare visits with watchful wai�ng than with lanreo�de 
“Time missed from work and family, travel to hospital, travel costs, addi�onal medical 
appointments for related concerns.” 
There could be substan�al addi�onal costs if pa�ent experiences side effects. 
“Transporta�on costs & �me are an inconvenience but medica�on benefit is much more 
important.” 

Other medical costs & constraints 
to the healthcare system 

Lanreo�de: stable 
disease:[52,54] procedures and 
tests: $6,110, physician visits: 
$4,121, hospitaliza�ons: $18,278 
Watchful wai�ng: no data

-- 

2.1 (1.6)

-5.0 0.0 5.0

0.4 (1.1)

-5.0 0.0 5.0

-2.8 
(1.8)

-5.0 0.0 5.0

-2.2 
(1.8)

-5.0 0.0 5.0

-1.2 
(1.3)

-5.0 0.0 5.0

-0.9 
(1.1)

-5.0 0.0 5.0

Non-medical costs and constraints 
No data for either op�on

Very important considera�on 
Fear of losing employment, impact on caregiving (paren�ng) �me  
Few extra visits needed 

-1.0 
(1.6)

-5.0 0.0 5.0
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towards watchful waiting. The largest variations
among participants were noted for progression-
free survival and impact on autonomy (± 0.13
and ± 0.07).

Taking into account modulating criteria, at
the group level, an mRBRB of 0.29 favored
treatment over watchful waiting, with large
individual variations (± 0.28). Beside compara-
tive effectiveness (0.07 ± 0.08), type of thera-
peutic benefit, disease severity, and quality of
evidence contributed most towards treatment
(0.08 ± 0.06, 0.07 ± 0.12, and 0.06 ± 0.10),
whereas economic considerations, including
cost of intervention and other medical costs
and constraints, favored watchful waiting
(- 0.03 ± 0.02 and - 0.01 ± 0.02).

For scenario 2 (treatment 1 [lanreotide] vs
treatment 2 [octreotide]), the majority of crite-
ria did not favor one option over another, with
mean RBRB (0.00 ± 0.04) and mRBRB
(0.01 ± 0.04) close to 0 at the group level (data
not shown). Participants commented that
although the pivotal trials (PROMID and
CLARINET) were difficult to compare because of
different patient populations, effectiveness,
impact on HRQoL, and safety and tolerability
appeared to be similar. With respect to the
RBRB, convenience/ease of use (0.02 ± 0.01)
and impact on autonomy (mean 0.01 ± 0.01)
contributed to favoring lanreotide, as partici-
pants commented, owing to the possibility to

self-inject and potentially less painful injection,
while tumor regression rate (- 0.01 ± 0.03)
contributed towards octreotide (no data on
lanreotide). With respect to the mRBRB, system
capacity (0.02 ± 0.02) contributed in favor of
lanreotide, while cost of intervention favored
octreotide (- 0.02 ± 0.02) (participants used
cost comparison data and their own knowl-
edge/experience), although with large varia-
tions across participants.

Face Validity and Exploration
of Uncertainty

All of the seven participants who participated in
the face validity exercise noted that the visual
representations of their quantitative outputs
(i.e., weights, RBRBs, and mRBRBs) reflected

Table 2 continued

EVIDENCE AND INSIGHTS
Quality of evidence 

Lanreo�de: phase III placebo-
controlled RCT (CLARINET[11])
with relevant popula�on, size, 
�me horizon and outcomes  

Watchful wai�ng: no data

A very well-conducted study of high quality 
Only a single trial so far  

Expert consensus/Clinical prac�ce 
guidelines 

NCCN 1.2015:[9] observe with 
markers and scans every 3-12 
months or consider octreo�de 
or lanreo�de. No clear 
consensus on �ming of 
treatment ini�a�on 

The consensus is very ‘generic’.  Pa�ent specifics such as disease, age, tumor burden, co-
morbidi�es need to be taken onto account. 
There are no guidelines to ins�tute treatment immediately 
“Need to stress that watchful wai�ng is appropriate for those without disease progression, no 
symptoms, low tumor burden.” 

FEASIBILITY
System capacity and appropriate 
use of interven�on 

Lanreo�de: nurses report short 
prepara�on and administra�on 
�me (66 seconds)[45] 
Watchful wai�ng: usual standard 
of care (regular tests and scans) 

Knowledge and experience of nursing admin. is important and o�en worth the pa�ents' travel 
�me 
MD and pharmacy �me needs to be considered as well  
Usually providing access to treatment can be worked out, in situa�ons where there is limited 
access watchful wai�ng is superior. 

2.9 (1.8)

-5.0 0.0 5.0

2.2 (2.8)

-5.0 0.0 5.0

1.2 (2.0)

-5.0 0.0 5.0

Fig. 4 Mean RBRB contributions* of each quantitative
criterion and overall RBRB� for treatment (using lan-
reotide as reference case) versus watchful waiting: a core
benefit-risk model, b modulated benefit-risk model.
*Values shown represent the contribution of criteria to
the relative benefit-risk balance calculated as normalized
weight (summing to 1) multiplied by score for each
criterion (theoretical range from -1 to ?1). �Relative
benefit-risk balance is the sum of contributions from all
criteria (theoretical range from -1 to ?1). Error bars
show standard deviations across 11 participants

c
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their thinking process. One participant com-
mented specifically that the visual representa-
tion clarified how the combination of relative
weights and the consideration of available evi-
dence had impacted their thought process.

Replacing HPA-derived with DRS-derived
weights shifted the mean RBRB for scenario 1
from 0.18 (± 0.20) to 0.14 (± 0.19) and the
mRBRB from 0.29 (± 0.28) to 0.19 (± 0.20). For
scenario 2, DRS-derived weights shifted the
RBRB and the mRBRB slightly more in favor of
lanreotide, from 0.00 (± 0.04) to 0.04 (± 0.04)
and from 0.01 (± 0.04) to 0.02 (± 0.04),
respectively.

Particpants’ Feedback on Experience
and Process

At the end of the exercise, participants noted
that the criteria discussed reflected questions
with which they struggle and highlighted the
importance of conducting a shared reflection
on these criteria. They also emphasized the
importance of considering the available evi-
dence, while noting its limitations in real-world
applications. One participant would have wan-
ted more time to read and process the infor-
mation. In general, participants found the
process innovative and helpful since it allowed
them to structure their thinking and make it
more explicit, which allowed it to be shared
with others. The interactive component of the
exercise was found to foster an environment
where patients and clinicians had the opportu-
nity to discuss sensitive elements. This was
appreciated by all participants.

DISCUSSION

Investigating a complex clinical decision prob-
lem on the basis of a range of criteria and the
available evidence allowed an in-depth explo-
ration of what matters and how it matters to
patients and clinicians. This exploration
revealed that a variety of criteria are relevant to
the reality of decision-making, including
potential clinical and patient-reported out-
comes, but also other factors, such as disease
severity, quality of evidence, type of benefit,

and personal costs and constraints. This sug-
gests that true understanding of the decision
requires embracing its complexity, which also
has to be reflected in a framework that is
intended to support the decision-making pro-
cess. This is echoed in other work reporting
that, beyond clinical factors, family situation,
impact on family and work as well as disease
stage are important for cancer patients’ deci-
sion-making [31].

Assigning criteria weights prompts stake-
holders to reflect on their values and prefer-
ences (i.e., what matters most to them). In the
GEP-NET management context, on the group
level, OS and PFS were the most important
outcomes, closely followed by fatal AEs. PFS is
recommended as primary endpoint for NET
trials, while OS is deemed not a practical end-
point because of important trial design con-
straints [32]. Thus, although observational data
suggests a correlation between PFS and OS [33],
a reliable estimate of the OS benefit associated
with SSA therapy is likely to remain unavailable.
Weights varied widely, highlighting differences
in values and preferences and the importance of
communication. Although the study was not
designed to compare patient and clinician per-
spectives, exploratory analysis suggests that,
while clinicians tended to assign greater
importance to efficacy outcomes, patients put
greater emphasis on fatal and serious AEs (mean
normalized weights vs clinicians: fAEs: 0.18 vs
0.11, sAEs: 0.11 vs 0.06). Recent studies confirm
that risk aversion differs from one group to
another [34–36] and also varies depending on
patients’ health status, as lower disease severity
correlates with less willingness to accept risk
[31, 35]. Compared to clinicians, patients also
tended to assign greater weight to the criteria
impact on autonomy and impact on dignity at
the expense of impact on HRQoL, which may
suggest that these terms more directly expressed
what matters to patients than the HRQoL con-
cept, as was discussed previously [37, 38].

Communicating scientific evidence in a way
that ensures patients’ understanding is a chal-
lenge [39, 40], particularly in the presence of
preconceived biases regarding the risks or ben-
efits of interventions [40]. Furthermore, both
patients and physicians may be unaware of their
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assumptions as related to the decision [41]. The
scoring exercise, including the comments it
elicited, helped uncover assumptions and dif-
ferences in interpretation. Particularly when
data was absent or inconclusive, large variations
in scores were observed, reflecting uncertainty
and diversity of views. For example, for overall
survival, one-quarter of participants provided
positive scores, thus expressing their expecta-
tion that treatment may extend survival even
though the clinical study design was not able to
show an OS benefit. Scores for disease severity
showed particularly large variation (SD 2.7),
indicating that the same information on the
natural course of the disease can be interpreted
in favor of either option, as was also confirmed
by the comments provided. It is also possible
that participants’ own experience with the dis-
ease and its symptoms played into how they
considered this criterion. Sharing scores with
others can bring interpretations to light, and
thereby help patients and clinicians understand
each other’s reasoning in order to create a
‘‘shared mind’’, which, as Epstein and Street
noted, is central to achieving truly shared
decision-making [41].

Combining weights and scores across criteria
(RBRB) indicates that, at a group level, patients
and clinicians preferred treatment rather than
watchful waiting (scenario 1). This appears to be
in line with the natural progression of the dis-
ease and comments from physicians that even-
tually all patients would receive SSA therapy.
Group discussion also highlighted the emo-
tional impact of ‘‘doing something’’ following a
GEP-NET diagnosis. Beyond core benefit-risk
criteria, disease severity, type of benefit, and
quality of evidence played impactful modulat-
ing roles in patients’ and clinicians’ considera-
tions. With respect to scenario 2, on a group
level, the RBRB and mRBRB did not appear to
favor one treatment option over the other,
although some of the decision criteria were
deemed in favor of one SSA or the other.

Exploratory analysis suggested that
safety/tolerability contributed in favor of
watchful waiting among clinicians but not
patients. This likely reflects the relatively safe
profile of SSAs. In their comments, patients
highlighted their willingness to accept non-

serious AEs if treatment slows disease progres-
sion. Other studies also observed that drug
effects may be valued differently by patients
and physicians [42].

While participants deemed the visual repre-
sentation of their assessment helpful and
affirmed its face validity, the potential value of a
decision framework lies not primarily in quan-
titative outputs but in its ability to stimulate
fruitful conversations about values, preferences,
the evidence and its meaning [3]. To that end,
weighting provided a means for sharing values
and preferences, while scoring scales were
designed to help decision-makers express their
thinking in a semi-quantitative way, which,
combined with insights, can be easily shared
with others. The comprehensiveness of the
framework helped conversations go beyond
risks and benefits to include autonomy, conve-
nience, feasibility, personal costs and con-
straints, and affordability. Feedback from
participants highlighted the usefulness of the
exercise to clarify the complexity of decision-
making and support communication.

This study had several limitations. First, as a
result of lack of data, for some of the criteria
(e.g., non-medical costs and constraints) par-
ticipants had to rely solely on their own insights
and experiences to inform their reflection. In
practice, accurate cost information is often not
available at the time of decision-making,
although, as was shown, study participants saw
cost considerations as very relevant to decision-
making. Further, in real-life applications, the
benefit of a decision framework lies at the
individual level and for patient–physician
interactions. In this study, results are presented
on a group level to illustrate the approach and
identify aspects relevant to the management of
GEP-NET. However, in view of the relatively
small number of participants and the large
variability in how individuals consider evidence
and make trade-offs, these group values should
be interpreted with caution and are not broadly
generalizable. Still, the small workshop format
was designed to create an atmosphere where
patients and physicians could freely exchange
perspectives and thus allowed an in-depth
exploration of thought processes, to the benefit
of the larger GEP-NET community.

Adv Ther (2018) 35:81–99 95



CONCLUSION

The multi-criteria framework offered patients
and clinicians a common interpretive frame to
structure the complexity of decision-making,
support individual reflection, and help share
what matters to them and how it matters when
exploring treatment decisions for unresectable,
asymptomatic, non-functioning, well- or mod-
erately differentiated GEP-NETs. This work can
be leveraged to provide a decision-making tool
for the clinical setting (e.g., a Web-based appli-
cation)—which features relevant criteria, scien-
tific evidence, and tools to elicit individual
values, preferences, judgments, and insights—
to support patients and clinicians in jointly
arriving at evidence-informed decisions.
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